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BBEJIEHUE

B Hacrosiee Bpemsi palMoHalbHOE UCIIOIb30BAaHHUE 3EMENBHBIX pecyp-
COB CTaHOBHTCSI OJIHUM M3 TIEPBOCTEIICHHBIX YCIOBHUI BBIXOJa U3 SKOHOMH-
YEeCKOro KpH3uca.

Ilepuon ¢ 1970 mo 1990 r. ¢ MONHBIM OCHOBAHHEM MOKHO OTHECTH K
TEXHOTEHHOH WHTEHCH(UKALUKN CEIbCKOXO3SIHCTBEHHOTO MPOMU3BOJICTBA
Benapycu. Cuctema ymoOpeHHMi B 3TH roAsl ObIIa IOCTPOCHA C YYETOM
pacIIMpeHHOTO BOCIIPOM3BOCTBA IUIOJOpoANs MouB. PocT mponsBoxacTBa n
MPUMEHEHUS YIOOpEeHUH, XMMHUUECKUX CPE/ICTB 3aIlUThl PACTCHUH, MEINO-
pauus 3eMelnb, TEXHHYECKOE MepeOCHallIeHHe U YBEIMYCHUE YHEProBOOPY-
KEHHOCTU OO0ECIeYHMIM 3HAYUTEIBbHOE IOBBIILICHUE MPOU3BOJUTEILHOCTH
noys. OJHAKO OTJaya B CEJIbCKOM XO3sCTBE ObLia JAJIEKO HE a/IeKBaTHA
MaTepUalIbHO-TEXHUYECKUM BIIOYKESHUSIM.

OCHOBHOW 0COOEHHOCTBIO U MPUHLIUIHAIBHON CYITHOCTBIO HBIHEITHETO
JTamna CeJIbCKOXO3SIMCTBEHHOTO INPOM3BOACTBA SBIAETCS HEOOXOAMMOCTH
HapaliBaHUs CEebCKOXO35MCTBEHHOTO NMPOM3BOACTBA B YCIOBHAX COKpa-
IIeHUs MoTpebieHus 3HepropecypcoB. Heobxomumo Oosee mmpoxoe Hc-
MIOJIb30BaHNE OMOJOTMYECKOr0 a30Ta 3a CYET PACIIMPEHHs] NOceBOB 06000-
BBIX KYJBTYp, NPHUMEHEHHS OaKTepHUaJbHBIX YNOOpEHHMH Ul YCHJICHUS
CUMOMOTHYECKOH a30T¢uKcarmu OOOOBBIX KYIBTYp, a IUIS 3€PHOBHIX H
IpYTUX HEOOOOBEIX KYNIBTYp — OaKTepHANBHBIX YIOOPEHUI Ha OCHOBE ac-
COLIMATUBHBIX a30T(GHKCATOPOB. YUUTHIBAas IKOHOMHYECKYIO CHUTYAIHMIO U
MHPOBOIi OIIBIT, Pa3BUTHE OTPACIH 3€MIIE/ICNINS U PACTEHHEBOJICTBA B pec-
myOnuKe MOIHKHO 0a3MpoBaTHCS HA CTPATETHH aJalTHBHON MHTEHCH(HKa-
WY, XapaKTepU3yIoeicss Ouomoru3anueil U dKOJIOTH3AINeH WHTEHCU(H-
KaI[HOHHBIX IIPOLIECCOB.

AHanu3 MOHMTOPHMHIOBBIX arpOXMMHUYECKHX HCCIEAOBAHMI IOKa3all,
YTO B IOCJIEAHEE BPEMsI HAMETHIIACh TCHICHIMS K CHIDKCHUIO TUIOJOPOANS
NOYB B psiZie pailoHOB pecryOuMKH. B cBs3M ¢ 3THM obecriedeHre BOCIpo-
M3BOJICTBA IUIOJOPOJMS MOYB — OJIHA W3 IPHOPUTETHHIX CTPATErMYECKUX
3amau AITK Pecry6onuku benapycs.

DHeprocOepesKeHne MpH MOBBIMIEHUH TIOAOPOIHS MOYB MPEAYCMOTpe-
HO KOHLIETIHEH PEeryiInpoBaHus OanaHca MUTATEIbHBIX 3JEMEHTOB B 3€M-
nenenuu. IIpennonaraeTcss pacIIMPEHHBIH BO3BPAT OPraHWYECKOTO BEIIe-
CTBa, MaKpO- U MUKPO3JIEMEHTOB TOJILKO Ha TEX IOJISX, IZIe COACpKaHHe
COOTBETCTBYIOIINX BEIECTB HIDKE ONTHMAJIBHOTO YPOBHS M BEPOSTHA BBI-



COKasi OKYyIaeMOCTh 3aTpaT MpUOaBKOH ypokasi ¢ MHHHMAJbHBIM PHUCKOM
3arpsA3HeHus OKpy:xarolieil cpeasl. Ha Bcell ocTanbHOM miomanay ceabcko-
XO3SCTBEHHBIX YrOIMH NpeaycMarpuBaercst 0e3ne@UIUTHBIN OanaHc ry-
Myca M MHUTATEJIbHBIX 3JIEMEHTOB. J[1s MOdydeHus MIaHUPYeMON MPOmyK-
TUBHOCTU PACTEHUEBOJUECKON CEJIbCKOXO3SAICTBEHHOW TMPOAYKIMM Ha
ypoBHe 50 1y/ra K. e1. He0OX0AMMO MPUMEHEHHE 12 T OpraHuYecKux yaoope-
HUH Ha | Ta ManrHu 1 MUHEpaJIBHBIX yao0peHui Ha ypoBHe 260—-280 kr 1. B.

UroOBI mMoTydaTh BBICOKYIO OTIA4y OT MpUMEHEHHs ymoOpeHui, HeoO-
XOMMO OPTaHU30BaTh UX PAllMOHAIBLHOE HCIIOJIL30BAaHNE Ha OCHOBE BHE-
peHus B X03siicTBaxX 3HEprocOeperarommx, SKOJOTHIeCKH cOaTaHCHPOBaH-
HBIX CHCTEM YyJNOOpEHHUS CEIbCKOXO3SMCTBEHHBIX KynIbTyp. [lomoxer pe-
MINTH TpoOsieMy OelKa, TTOBBICHTH TUIOOPOANE MOYBHI YBEIWIECHHE TTOCEB-
HOW IUIOIIAH TOJA 3¢pHOOOOOBBIMH M JPYTUMHU OOOOBBIMH KYJIbTYpPaMHU.
OueHb BaXXHO MEPEeUTH OT MAOIOHHOIO MPUMEHEHHs! yI0OpeHHH K yrpaB-
JICHUIO TIMTaHMEM pAaCcTEeHHH, IIMPOKO HCIONb3YysS METOABI IOYBEHHO-
pPacTUTENbHON AUAaTHOCTUKH.

ABTOpBI TIpecleIOBAIN TaKXKe LeNb OO0OOIIEHHs IOCTIDKEHHH oTede-
CTBEHHOH M 3apyOexHOH arpoXMMHUYECKON HayKH M NepeloBOH MPaKTUKU
[0 ONTHMH3AIMH AarpOXMMHYECKHX CBOMCTB IOYBBI M PalMOHAILHOMY
MPUMEHEHUIO YI0O0pEeHHH, 00eceYnBaIOINX MOTy9IEeHHE BHICOKUX YPO)KaeB
CENIbCKOXO3SICTBEHHBIX KYJIBTYpP 3aJlaHHOTO KadyecTBa, MOJEpKaHUE KO-
JIOTHYECKOTO PaBHOBECHS arpojaHAMIA(TOB B YCIOBHUSIX COKpAIICHHUS II0-
TpebICHNS SHEPTOPECYPCOB.



1. SHAYEHHUE YJIOBPEHUI 1 UX MUPOBOE
nmPOU3BOJACTBO

C 1950 no 1999 r. KOMMUECTBO «EJOKOB» Ha IUIAHETE YBEJIWYMUIIOCH B
JIBa ¢ JIMIIHKUM pa3a U COCTaBMWIO 6 MipA., a B 2012 r. — 7 MiIpJ. 4enoBexk.
ITo mporHo3am k 2025 r. 4HUCIIEHHOCTb HaceleHMs NOCTUTHET §,45 MIiph.
yesoBeK. EcTecTBEHHO, ¢ pOCTOM HAceNeHUs! YBEJIMYNBAETCS MOTPEOHOCTh
B MPOJOBOIGCTBUH. CIIEIMAIUCTBI CUNTAIOT, YTO €KETOJHBIN MPUPOCT TPO-
JTyKTOB IIUTaHUS JOJDKEH B ONIDKANIIIeE IeCATh JIST COCTaBIATh 3—4 %.

VYBenMUUTh MPOU3BOACTBO MPOLYKTOB MIUTAHUS BO3MOKHO IBYMS ITyTS-
MH: pacUIMpsisd MTOCEBHbIEC TUIOIAAN WM TOBBIMIAs YPOXKaHHOCTD CENbCKO-
XO3SHCTBEHHBIX KYyJBTYp. YBEJIMUEHHE TOCEBHBIX IUIOMIAZICH OrpaHUueHO
MPOCTPAaHCTBEHHO, @ KPOME TOTO, CBSI3aHO C OOJIBIIMMU 3aTpaTaMH.

VY4eHble MO-pa3HOMY OLIEHHBAIOT 3HAUEHHE YAOOpPEHUI B IMOBBIIICHUH
yposxaitHocTH. Ilo orjeHKe aMepHUKaHCKHX YYEHBIX, 3a cueT yIoOpeHui mo-
myqaroT 41 % mpupocTa ypokalHOCTH, (paHITy3CKHE CICIHATINCTHI CUH-
tarot, uyto 50-70 %. Ilo mammeiM akagmemmka PACXH B. I'. Mumneesa,
yZoOpeHHs MOBBIIIAIOT MPOJYKTUBHOCTh AEPHOBO-TIOJ30IHMCTHIX MOYB Ha
55 %, ceprix JecHBIX — Ha 28 % 1 yepHO3eMoB — Ha 20 %. 1o narabM MH-
cturyta arpoxumun um. JI. H. IIpsHumnnkoBa, 1 Kr a30THBIX ynoOpeHunit
yBeian4yuBaeT cO6op mmenuipl ¢ 1 ra Ha 4,5-8,0 kxr, 1 xr ¢ochopHbx
(P,0s5) — Ha 4,0-7,3 kr u 1 kr kanuiineix (K;0) — Ha 2,2-3,7 kr, a ypoxaii-
HOCTh KapTodelsi 0T KaXAO0ro Kuwiorpamma aszora, ¢ochopa M Kaius Io-
BBIIIAJTIach cooTBEeTCTBEHHO Ha 100-120, 50-60 n 40-50 xr.

Orten «3eneHoit peBosonmmn» saypear Hobenesckoit nmpemuu Hopman
Bbopmayr cunraer, uro He MeHee 50 % yBennueHus ypoxkaeB B XX B. ABIA-
eTcs CIEACTBHEM INpUMeHeHHsa ynoOpeHuid. OH oTMedYan, 4TO OJHHAM U3
Hanbonee BaKHBIX (HAaKTOPOB, OTPAHMUUYMBAIOIINX yPOXKaH CEIBCKOXO3SIH-
CTBEHHBIX KYJbTYyp B MHPE U B CICAYIOIIEM CTOJICTHH, OyAET IUIOOPOANE
MOYBBHI.

B pasBuBarommxcs cTpaHax npuMeHeHue yaoopeHuit ¢ 60-X IT. 10 KoH-
na XX B. yBeJMUMIIOCh I04TH B 15 pa3 u cocraBuiio 140-160 kr/ra NPK, 3a
9TO BpeMs BaJiOBbIe COOpHI 3epHa Bo3pociu ¢ 310 mo 980 miH. T, T. €. yTpo-
WIIHCK.

ITo mannsiM MHCTHTyTa mouBoBeneHus u arpoxumun HAH benapycy,
1 xr a3zota, ¢ocdopa u xanus (NPK) npu onTumanbHbIX 103aX yBEIHYHBa-
€T ypOKaifHOCTh 3epHOBHIX Ha 6,5-9,0 kr/ra, kaprodemns — Ha 20 xr/ra u
caxapHo#l cBekibl — Ha 30 kr/ra. Baecenne 1 T opraHudeckux ymoOpeHuit
nmaet nmpubaBky 15-25 xr 3epHa, 105 kr kapTodens, 125 kr caxapHOW CBeK-



JIBI, KyKypy3sl Ha cuitoc 190 Kr 3eleHON Macchl, BceX KyIbTyp Ha TalrHe —
30 k. en.

VYXyauieHue cocTOsIHUS OKpY’KaroIlel cpesibl 3aCTaBIIsIET YEIOBEUECTBO
UCKaTh CHOCOOBI CHIKEHUS DKOJIOTUYECKON HArpy3KH Ha NPUPOJY M Yello-
Beka. B kadecTBe OZHOrO M3 TaKHUX CIOCOOOB paccMaTpUBaeTCs OTKa3 OT
NIPUMEHEHUSI MHUHEPAJIbHBIX YAO0OpEeHHH H3-32 BO3MOYKHOTO HETaTHBHOTO
BJIMSHHMS Ha KayeCTBO PACTEHHUEBOMYECKOW MPOAYKLIHMH W HCIIOJIb30BaHUE
TOJIBKO OPTaHWYIECKHUX YIAOOPCHHIA.

Io 3amanmo PAO aHATH3UPOBAIUCH ITOCIIEACTBUS Nepexoia Ha Opra-
HUYECKoe (anbTepHATHBHOE) 3emienenue. OMBITH MOKa3alld, 9TO yposKaii-
HOCTB 3€PHOBBIX B 3TOM cirydae monusutcs Ha 10-20 %, xaprodens u ca-
XapHOH cBekJbl — Ha 35 %. Iloka HET HEONPOBEPKUMBIX JAHHBIX H O TOM,
YTO NPH ATbTEPHATUBHOM 3eMIICACIIHH YITy4IllaeTcs KaueCTBO MPOIYKIINH.

Takum 00pa3oM, MOBBINICHHE YPOXKAHHOCTH CENbCKOXO3SHCTBEHHBIX
KyJIBTYp HAIpsIMYIO CBSI3aHO C MUHEPAJIbHBIMHU yIOOPEHUSMH, MTPABUIILHOE
MPUMEHEHHE KOTOPBIX, KPOME TOTO, YJIydYIllaeT KadyecTBO NpoayKuun. Tax,
BHECEHHE a30THBIX YIOOpPEHHH TOBBIIIAET COAEp)KaHHE Oelka B 3epHE Ha
1-3 %. Ecnu 661 B MUpe B 1I€JIOM coJepkaHue Oeyka B 3epHE YAalIoch IO-
BeIcUTh Ha | %, ero cOop yBemnumics Obl Ha 12 MIH. T, IpU JeduuuTe B
Hacrosee Bpems 10 muH. T. BHecenne ¢ocopHBIX U KanHHHBIX ymoOpe-
HUI cI0cOOCTBYET MOBHINICHUIO HAKOIUICHUS KpaxMaia B KapTodele, caxa-
pa B KOpHEIUIOJAaX caXxapHOW CBEKIIBI, YBEINYHBACT BBHIXOJ BOJOKHA B TPS-
UITBHBIX ¥ J)KUPa B MACIHYHBIX KylbTypaX. OmHAKO HempaBmibHOE (HecOa-
JAHCHPOBAaHHOE) MPUMEHEHHE YIOOPCHUH YpeBaTo yXyANICHHEM KadecTBa
pacTeHUEBOIYECKON MPOTYKIIUH.

MunepanbHble YIOOpPEHHUS M M3BECTKOBAHME CTAOMIIM3UPYIOT COAepKa-
HHE IryMyca B IOYBE, CIIOCOOCTBYS YBEIMYCHHUIO KOJINYECTBA MOKHUBHBIX U
KOPHEBBIX OCTAaTKOB. Y IOOpEHHE MOYBHI TOJOKUTEIBHO BIHMSET HA €€ BOA-
HBIA PEXUM, CO3IAeT yCIOBUA Ui 0ojiee MPOAYKTUBHOTO HCHOIH30BAHUS
pactenusimu Biaru. Ha sto oOpamman BHumManue eme K. A. Tummupszes.
o nanaeiM U. C. IllatunoBa, o3uMmas MINICHHWIA Ha YIOOPEHHBIX 3EMIISIX
UCIIONIb30Baa BiIaru B 1,8 pasa MeHbIle, 4eM Ha HEYJOOPEHHBIX.

C 1905 mo 1960 r. B Mupe mpou3BOaAWIOCH 0oJbie GochOpHBIX yI00-
pernii. Tak, B 1905-1906 rr. Obulo mpoumsBemeHo 336 Thic. T N,
1047 teic. T P,Os u 515 TBIC. T K50, a B 1959-1960 rr. — 9537, 9747 n
8 128 Thic. T cooTBeTcTBeHHO. B 1999 . ObLTO TIONY4eHo 79 189 ThIC. T N,
37 393 thIC. T P,05 11 26 886 ThIC. T KO mm B cymme 143 468 thic. T NPK.

Jlonroe BpeMsi JIMIEpOM B NPOM3BOACTBE MHHEPAIBHBIX YI0OpEeHUil B
mupe 6b1 CCCP, rme B 1988 r. Obmio mpousseneno 37,1 mu. T NPK.



B 1990 r. 8 CCCP npou3BoAcTBO MHUHEPAIBHBIX YAOOPEHUH CHU3HIOCH JIO
31,7 mun. 1. B CIIA B 3TOM roay 6buto nomyueno 23 muH. T, Kurae — 19,
@pannun — 3,7 u 'epmanum — 2,7 MIIH. T MUHEPAJIBHBIX YAOOPEHUH.

3a 20 ner (c 1970 mo 1990 r.) BHeceHHe MUHEPAJBHBIX YJNOOpeHUil B
Mmupe Ha | ra maurHya Bo3pociio MouTH B ABa pasa (¢ 53,7 no 102,6 kr NPK).

B obBiiem CCCP npumenenue ynoopenuii ¢ 1970 mo 1990 r. na 1 ra
BO3pocio Oosiee yeM B 2 pasa (¢ 45,3 mo 96,5 xr). B Bocrounoit Eppore
MIpUMEHEeHNEe YHOOpeHH mpakTHIecku He m3MeHmiIochk (193,3 u 142,1 kr
NPK na 1 ra). B To ke Bpems B 3amagnoii EBpome B 3TOT ImpOMeEKyTOK
BpPEMEHHU MPUMEHeHHUe yrnoopennii Bo3pocio ¢ 217,7 mo 251,3 xr NPK.

[Tocne pacnaga CCCP B 1991 r. 3koHOMHYECKUH caj] OXBATUII CTPAHBI
Boctounoit EBpons! u pecryonuku Op1Brero Coserckoro Corosa.

B OGonpIIMHCTBE CTpaH CeBEpHOW M ceBepo-3amajHoi uyacTu EBporsl
noTpebiieHre yA00peHH HHTCHCUBHO HapacTaio a0 70-X IT. B OCHOBHOM
3a CYeT UCIOJb30BaHMs (HOCcHOPHBIX U KAIUHHBIX yIOOpEHHUH, YTO CIOCO0-
CTBOBAJIO CYLICCTBEHHOMY YIIYYIICHHIO 00OecrieueHHOCTH Mo4B (ocdopom
U KaiueM. B Takux pa3sBUTBIX €BpONEHCKHUX CTpaHax, kak Hunepnannel,
Ounnsaaus, [senus, OPT, a taxke Smonus, o0beMbl npuMeHeHus (Hoc-
(dopHBIX yIOOpeHUI B OCHOBHOM CTaOMIU3UPOBAIUCH Yke B 1983—1985 rr.

B nocnennee Bpemst ucnonb3oBanue GOCHOpPHBIX yHOOpeHHH B 3amaji-
HOEBPOIIEHCKHUX CTpaHaX CHU3WIOCH, YTO OOYCIIOBJICHO TJIaBHBIM 00pa3om
YMEHBIICHHEM ITOTPeOHOCTH B HUX. BHeceHne Ha MpOTsSHKEHUH UTNTEIHHO-
IO BPEMEHHU BBICOKHX 1103 (ocOpHBIX ynOOpeHHH M HaBO3a NPHBEIO K
HaKOIUICHHIO B IT0YBaX (ocaToB M TOBBICHIO 00ECHEYEHHOCTh IOCTYII-
HeIM (ochopom. B pesympbrare B Hunmepnamnmax, I'epmanumm, IIBerwm,
OUHISHANN U APYTHX CTPaHAX MOYBBI CO CPEIHEH M BHICOKOHW oOecredeH-
HOCTBIO (hochopom 3armmaroT okosio 80-90 % CenbCKOXO3SIHCTBEHHBIX
3emenb. [Ipu moanepKuBaoIIel cucTeMe MPUMEHEHMs yI00peHni Ha Tod-
BaX CPeAHe- U BEICOKOOOECHIEUCHHBIX 3IEMEHTAMU TUTAaHUS OTPEOHOCTH B
(hochopHBIX yIOOPEHUSIX CHUKAETCS.

IlomyyeHne BBICOKHX YpOXKaeB CEIbCKOXO3SHCTBEHHBIX KYJBTYp, BOC-
MIPOU3BOJCTBO U PAllMOHAIBHOE HUCIONb30BaHUE IUIOJOPOIUS IOYB HEBO3-
MOXHO 0€3 Hay4YHO 00OOCHOBAHHOI'O Pa3yMHOI'O MCIOJIb30BaHUS arpOXUMH-
YeCKUX CpeAcTB. HexkoTopble MOMUTHKH, B TOM YHCJIE U OT HayKH, HeOe3-
yCIEIHO yOEXKAAI0T BO Bpelle MHHEPAIBHBIX YIOOpEHMH W NECTHULHIOB
JUIsl 4eJIOBEKa M OKPYXKAIOLIEH CPEIbl, XOTS caMble pa3BUTBIE W OJIarormo-
Jy4HBIE CTPAHBI UCTIONB3YIOT X B HAWOONBINIMX KOJIMUYECTBaX (HAIpPUMED,
SnoHns — cTpaHa TONTOXATEIEH).



OcHOBHBIEC TIPOOJIEMBI KOJIOTHUecKoTo HebOmarononyyus B AIIK cBsi3a-
HBI HE CTOJIbKO C XMMHYECKUMHU 3arpsI3HEHUSIMU, CKOJIBKO C ITpeodiialaHueM
9KCTEHCHBHOT'O XO35HICTBOBAaHMS M HEAOCTATOUYHBIM NPUMEHEHHEM yHoOpe-
HUH M JAPYTHX CPEICTB XMMH3alWH. MHOTOYMCIICHHBIE HCCIIEIOBaHUS B
JUINTEJBHBIX CTAIMOHAPHBIX OIBITAX MMOKA3aJIH, YTO YAOOPEHUsS] — OCHOBHOM
(akTop MOJyYEHHs BBICOKHX YPOXKAEB CEIILCKOXO3SHCTBEHHBIX KYJBTYP,
YIYYLICHUS] arpOXUMHYECKUX, (PU3UKO-XUMHUYECKUX, (PUIMUECKUX M MHBIX
CBOWCTB MOYBHI. Pa3BUTHIE CTpaHBI 3TO MOHIIN AaBHO, M y HUX CTOUT IPO-
OnmeMa He HEXBAaTKH NMPOAYKTOB NHTAaHUS, a, HA00OPOT, UMEET MECTO HX
MIEpPETIPON3BOACTBO.

B mupe B mocnennee BpeMsi COXpaHAETCS TEHAEHIUS pOCTa MPOU3BOJ-
CTBA M IIPUMEHEHHS MUHEPATBbHBIX ynoOpeHuil. O0beM NMprMEHEHUS MUHE-
panbHbIX yAoOpenuit B 1988-2006 rr. cocraBun 136,93 miH. T, a B 2008—
2009 rr. — 174,7 min. 1. [To nanHsIM MexayHapoJHOH acCOIMaluy MPOU3-
BOIUTENEH yIOOpEHUil, NPUMEHEHNE MHHEPAIBHBIX yIOOpEHUH U B Jajb-
Heiem Oyzaet Bo3pactaTh U K 2021 r. gocturdet 199 MiH. T mUTATENBHBIX
BemtecTB. B crpanax EADC ¢ 2012 o 2016 1. mpou3BOACTBO MUHEPATBHBIX
ya00penuii ypenuamioch Ha 19 % u cocraBuio 28 MiH. T 1. B.

ITo 06peMy npousBoACTBa M IPUMEHEHUS YI0OPEHUH Ha ITEPBOM MecTe
Haxonutcs Kuraii, xotopbii npousBoaut 27 582 ThIC. T MHUHEpaIbHBIX
ynobpenuii B roq u npumenset 36 500 Teic. T. Ha BTopoM MecTe 1mo mpowus-
BOJICTBY (26 977 ThIC. T) ¥ mpuMeHeHHIO yaoopenuii (20 200 ThIC. T) HaXo-
nares CIIA.

[To WHTEHCHBHOCTH NPUMEHEHHUS] MHUHEpAIBHBIX YIOOpeHHH B pacuere
Ha | Ta mamH" MOPSAO0K MEPBBIX AECATH CTPAH PACHPEICIIIICS CICAYIOMINM
obpazom: Manaiizus — 630 kr/ra, l'omnangust — 570, Kopest — 534, Nopna-
Hus — 520, bensrus — 429, Eruner — 426, Hoas 3enanaus — 424, Sno-
Hus — 396, BenmukoOpurtanus — 365, Konym6us — 297; B Mupe (B cpen-
Hem) — 98 kr/ra.

Mexny n03aMu MPUMEHSIEMBIX yI0OpeHUi Ha 1 ra maliHu U ypoXKaiHO-
CTBIO CYIIECTBYET 4eTKasi cBs3b. Camble BBICOKHME O3Bl MUHEpAIBHBIX
ynobpennii B EBporne npumensitor B Hupepnanmax, BemukoOpuranun n
Opanuyn. YpoxailHOCTh 36pHOBBIX B ATUX CTpaHaX TaKXKe camasi BBICOKasi
M COCTaBJIsAET COOTBETCTBEHHO 82,9, 73,2 u 70,8 1/ra.

Cpenu npuMeHseMbIX ynoOpeHuii B cTpaHax EBpombl mpeoOiamaior
a30THBIE yIOOpeHUs. DTO CBS3aHO C TEM, YTO NPHU HAJIMYMH BIArd a3oT 3a-
HUMAET NIEPBOE MECTO IO JAEHCTBHUIO HAa YPOKAHHOCTH CEJIbCKOXO3SICTBEH-
HBIX KYJNbTYp M KauecTBO NMPOAYKIHMH. MeHbIe Bcero mpumenseTcs doc-
¢dopHBIX ymoOpeHuii, 4To oOycioBieHO aehuuToM (QochopHBIX ymobpe-



HUW B MHUPOBOM 3emiiefieini. HeBbICOKH B OONBIIMHCTBE CTpaH EBpoIbl u
JI03bl KAIMHHBIX YA00pEHHH.

B Kurae ypoBeHb NpUMEHEHHS MUHEPAJBbHBIX yJOOpPEHUI MOBBICHIICS
o 270 xr/ra NPK mpu ypoxaitHoctu 3epHOBEIX Oonee 40 m/ra. B CILHA
npumensiercst okono 150 kr/ra NPK npu yposkaiiHocTu 3epHOBBEIX 50 1/ra.
Kykypy3a B 3T0#l cTpaHe BO37enbIBacTCs Ha Iomanu okojo 30 MiH. ra
npu ypoxkaiiHocTs 3epHa 80 m/ra.

B Poccwiickoit @enepannu B 2016 1. 66u10 Ipom3BeneHo 20,56 MiH. T
II. B. MUHEPAJBHBIX YHOOpeHWi, B TOM uuncie 9,4 MIH. T a30THBIX,
3,48 muH. T PpochopHBIX U 7,68 MITH. T KaTUHHBIX.

B mocnennue necATuieTHsl 3eMIeAENblEI MHOTUX CTPaH C MHTEHCHB-
HBIM BEJICHHEM CEJIbCKOTO XO35iiCTBA IO-HOBOMY OIICHHBAIOT 3HAUCHHE
opranndeckux ynoOpenuid. bynyun 3¢ dexTHBHBIM CpecTBOM MOBBIILICHUS
IUIOIOPOAUS HMOYB M HMCTOYHMKOM IHTAHUS UL CeIbCKOXO3AHCTBEHHBIX
pacTteHuii, HaBO3, TOpd, canporness U APyrue BUAbI OPraHUYECKUX yao0pe-
HUIl crOCOOCTBYIOT 3aKpEIICHUIO B TMOYBE PaJHOAKTUBHBIX BEILIECTB, TH-
KEJIBIX METAJUIOB M HEKOTOPBIX NMECTHLUAOB. B roj B 1ie0M Ha IaHeTe B
MIOYBY BHOCHUTCS OKOJIO 25 MJIpJI. T OpraHMYECKUX yaoOpeHuii (B mepecyere
Ha CTaHAAPTHBIN HaBO3) WK puMepHO 15 T Ha | ra mamrHu. bonkmie Beero
OHH HUCTONB3yIOTCS B Hunepmanmax — oxono 70 1/ra, Aurmmm — 25 u
CIIA - 14 1/ra. B cpemgHeM mo BCeM CTpaHaM MHpPa C OPraHWYECKUMHU
yIOOpEHHUSMH B TIOUBY IIOCTYTAET ITUTATEIbHBIX 3JIEMEHTOB OOJIBIIE, YEM C
MHUHEPAITbHBIME (MCKITIOUEHHE COCTaBISIIOT rocynapetsa Esponst u CIIA).

1.1. Ilpou3BoOACTBO U NpUMeHeHHe ya00peHuii B beapycu

B Benapycu mMuHepanbHbIe yIOOpEeHHs Hadand MPOU3BOIUTH B 1965 T.
B 1990 r. 6110 MOMYYeHO 6 MITH. T YIOOPEHUH B ICHCTBYIONIEM BEIECTBE,
B TOM 4wHcle KaauiHbX — 5,0 MaH. T, a30THBIX — 0,75 u dochopHBIX —
0,25 mutH. T. B MHPOBOM MPOM3BOACTBE KATHHHBIX yaoopenuit B 1990 r. Ha
nomo benapycu npuxogunock 22 %. OCHOBHBIE NMPOU3BOAUTENIH MHUHE-
palbHBIX yIOOpEHMH: a30THBIX — ['POJHEHCKOE MPOM3BOACTBEHHOE O0B-
eanHeHue «A3ot», GochopHbix — ['oMenbCcknil XMMUUECKHI 3aBOJ U Ka-
JIMHHBIX — IPON3BOJICTBEHHOE 00benHeHNe «benapychranuii.

ITo npousBoacTBY MHHEpaNIbHBIX ynoOpeHuii benapycs B 1990 r. 3anu-
MaJia nepBoe Mecto B Mupe — 580 Kr (4. B.) Ha Kax10ro xurens. bombmioe
KOJIMYECTBO YAOOpEeHUN, 0COOCHHO KAJIMHHBIX, SKCIIOPTHPOBAIOCH. Exe-
TOJIHO TMPOU3BOJICTBO M3BECTKOBBIX YIOOPEHUI COCTABISIIO OKOJIO 5 MIH. T.

3a 15 met (1975-1990) ucnons3oBaHue a30THHIX, GOCPOPHBIX U KUK~



HBIX ynmoOpenuit yBemuumioch ¢ 1,4 go 2,05 maa. T. B 1986-1990 1T. B
CpeIHEeM eXEroJHO BHOCHIIOCH | 938 ThIC. T JA. B. MUHEpAJIBHBIX yH00pe-
HU#, uyTo coctaBisiio 259 kr NPK Ha 1 ra mamram, 176 xr Ha 1 ra ymydmeH-
HBIX CEHOKOCOB U macTOmII 1 216 Kr Ha | Ta CeNIbX03HCTBEHHBIX YIOIHMA.
3a 25 ner (1965-1990) ypoxalHOCTh CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP

B CpeIHEM MO pecIyOJIMKe BO3pOCia BIBOE M mocTuria 43 1yra K. el. Ha
namue 1 19,6 /ra k. en. Ha ceHokocax W mactoumax. [Ipugem 56 % mpu-
pocTa TMPOIYKTHBHOCTH TMAITHU U 43 % JyroB W macTOWIN Jajo BHECCHHE
OpraHMYEeCKUX U MUHEPAJBHBIX yJI0OpEHHUH.

Cucrema ynoOpeHH B 3TH rojibl OblIa MOCTPOEHA C YYETOM PaCIIHPEH-
HOTO BOCTIPOM3BOJCTBA Iiogopoaus mous. B 1986—1990 rr. npumeHsnoch
259 xr NPK, B Tom uucne 65 kr P,0s. [lo nanaeiM MHCTHTYTa TIOYBOBE/IC-
Hus u arpoxumun HAH Benapycu, 3a cueT opraHu4eckux U MUHEpaIbHBIX
ynobpernit B 1986—-1990 rr. B pecrnybnmke dhopmupoBanock okono 56 %
YpOoKasi CeNbCKOXO3SHCTBEHHBIX KYIbTYp. [IpOAYKTHBHOCTE T€KTapa IIall-
HHE Bo3pocna ¢ 13,7 11 x. ex. B 1960-1965 rr. no 42,4 uu B 1986-1990 rr.,
YpO’KaifHOCTH 3epHOBHIX — ¢ 8,4 10 29,6 1/ra. 3a mepuo HMHTCHCUBHOHN XH-
MU3AIIH 3eMIICICITNS BABOE YBEIMUYMIICS IMOTCHIINAFHBIN YPOBEHD TLIOJIO-
pomust mouB. CozmepikaHHEe TyMyca B HMAaXOTHBIX IMOYBaX MOBBICHIOCH IO
2,2 %, noasmkHOro hocdopa — 10 190 mr/kr, kanus — 10 182 MI/Kr NOYBHI,
a goiist mouB ¢ OnaronpusitHoi peakuuein (pH B KCI > 5,5) B pesynbrare
U3BECTKOBaHUA jnocturia 76 %. OxynbTypuBaHHE TOYB YJIyYIIEHHBIX Ce-
HOKOCOB M MacTOMI] ObUIO BJJBOE MEHEE MHTCHCHBHBIM. TeM He MeHee OT-
Jlaya OT WHTEHCHBHOW XMMH3alMU CEJIbCKOTO XO3sHCTBAa ObLIa JaNeKo He
aJieKBaTHA MaTE€PUATbHO-TEXHUYECKUM BIIOXKEHUSIM.

[Ipu mocturHyTOM ypoBHE MHTCHCHUKAWK B 1990 T. moTeHIMaN mpo-
IyKTHBHOCTH PACTCHHUECBOJICTBA OBUI peai30BaH He 0oJee YeM HAIlOJIOBH-
Hy. [IpwauHEL 3TOTO — HEI(h(HEKTUBHASI CHCTEMA XO3SMCTBOBAHUS U OPTaHH-
3alMU 3eMJICNICNINs, HEBBICOKAas arpoHOMHYECKas KyIbTypa, ciaboe uc-
MOJIb30BaHNE C€CTECTBCHHBIX MPUPOIHBIX W OMOIIOTHYECKUX (DAaKTOPOB.

DKOHOMUYECKUI Kpu3uc, mnocinenoBaBmuidi nocie passaina CCCP B
1991 r., 00ycnoBMII pe3Koe YMEHBILICHHUE €XKErOJHOr0 MPUMEHEHHs y100-
penuii. Mcnonb3oBaHue yaoOpeHU B CENbCKOM X03siicTBe benapycu cHu-
3unock ¢ 1563 Tteic. T A.B. B 1991-1993 rr. no 532 TeIc. T B 1995 1.
B 1995 1. B pacuere Ha | ra mamHu ObLIO BHeCeHO TOJbKO 86 kr NPK, B
ToMm gmcie 29 kr N, 12 P,Os u 45 K,0.

C 1991 mo 1995 r. BanoBoit cOOp MPOAYKIMHA PACTEHHEBOJACTBA B pec-
myonuke ymensmmics ¢ 27 090 no 20 043 teic. T K. ef.
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[IpoxykTuBHOCTH MamHU B 1995 r. cHE3WIAach M0 CpaBHEHHIO ¢ 1986—
1991 rr. Ha 12,3 u coctasuna 30,5 1/ra x. e.

KonnuecTBO €XeroaHo BHOCUMBIX Ha TIalllHE OPraHWYeCKUX yI00peHni
¢ 1991 no 1995 r. cHusunocsk B 1,5 pa3a, MuUHepalbHBIX — IOYTH B 3 pasa, a
¢dochopHbIX — B 6 pa3. B pe3ynbrare He TOJBKO CHHU3WIACH MPOIYKTHB-
HOCTb TaIlIH{, HO ¥ YMEHBUIMIIOCH CO/IEPXKAHUE TTOABMKHBIX GopM docdo-
pa (Ha 8 Mr) u Kanus (Ha 9 MI/KT TIOYBBI) B HEHl.

Oco0eHHO pPEe3K0 YMEHBIIMIOCH NMPHMEHEHHE YAOOpeHH Ha JIyrax |
nactonmax. B nocnennue roasl GpopmMupoBaHHe ypoxkas Ha 3THX YTOIbSIX
MPOHUCXOIUIIO TIPEUMYIIECTBEHHO 3a CUET 3araca MUTATelIbHBIX 3JIEMEHTOB
B nouBe. Takoe MookeHne HeMpUEeMIIEMO B AajbHEHIIeM, HOO MOXET MpH-
BECTH K TOTEPE CO3AAHHOTO UIHTENBHBIM TPYIOM IUIOAOPOIUS MOYB U
JlaNTbHEHILIEMY YMEHBILICHHIO cOOpa CaMbIX JEUIEBBIX TPABSIHBIX KOPMOB.

OpHOM M3 MEPBOCTENEHHBIX 33/1a4 B CEIIbCKOM XO3SIHCTBE SIBJISIETCS yBe-
JUYeHHe 00bEeMOB MPUMEHEHUS YAOOpEHUH 10 yPOBHA, 00€CIeUNBAIOIIEro
BBIXOJI PACTEHHEBOIUECKOM MPOAYKIMM C rekTtapa mamHu 50—60 11 k. en.
NPU OJTHOBPEMEHHOM IOJJIEPKAHUM JTOCTUTHYTOTO HOTEHIHANa IJI0A0pO-
JIMsl IOYB U MOBBIIIEHNH dppekTuBHOCTH ynoopenuii Ha 3040 %.

VY4uTEIBas SKOJIOTUYECKYIO0 CHUTYalMI0 ¥ MHUPOBOIl OIBIT, Pa3BUTHE OT-
paciu 3emienenust B benapycu moinkHO 6a3MpoBaThCS HA CTpaTeTHH aiar-
TUBHOM HMHTCHCHU(]HKAINH, KOTOpas XapakTepu3yeTcs OHOJIorH3aluei u
9KOJIOTH3alMEel HHTEHCH(UKAIIMOHHBIX TIPOLIECCOB.

OCHOBHOW 0COOEHHOCTBIO ¥ IIPHHIIUITNAIBLHOM CYITHOCTBIO HBIHEITHETO
JTama CeJIbCKOXO3SMCTBEHHOTO IPOM3BOACTBA SIBISETCS HEOOXOIMMOCTh
HapalBaHUs [TPOU3BOJICTBA CEILCKOXO3SMCTBEHHON MPOAYKIMU B YCIO-
BUSIX COKpaIeHUsl TOTpediieHus: sHepropecypcoB. [loaTomy oHUM U3 mpH-
OPHUTETHBIX HAIPABJICHUN B 00JIACTH 3€MIIC/ICNNS U PACTEHHEBOJICTBA SIBJIS-
ercst pa3paboTka M 00OCHOBaHME KOMIUIEKCHBIX, aJalTUBHBIX, 3HEprocOe-
pETaoINX, 3KOJIOTHYECKH O€30MacHBIX CHCTEM 3€MJICTIONb30BaHMsA, 00ec-
MCYMBAIOIINX MTPOAYKTUBHOCTH mamHu 70-85 1y/ra, nyroeix yroguit — 30—
40 n/ra x. ex., cHIDKeHHe SHepro3arpat Ha 15-20 %.

Bonpimoe BHMMaHME JOJDKHO OBITH YAENEHO pa3paboTKe OakTepHaib-
HBIX yJIOOpEHMH, YCHJIMBAIOIIMX aCCOLMATHBHYI0 M CHMOHOTHYECKYIO
a30T(UKCALNI0, MOOMIM3ALUIO B IOYBE TPYAHOJOCTYIIHBIX COCIUHEHHI
MHUHEPAIBEHOTO MUTAHUSL.

DHeprocOepeKeHNe MPH MOBBIMIEHUN TIOAOPOIHS MOYB MPEAYCMOTpE-
HO KOHLIETIIMEH PErylInpoBaHus OanaHca MUTATEIbHBIX 3JEMEHTOB B 3€M-
nenenuu. IIpennonaraeTcss pacIIMpPEHHBIH BO3BPAT OPraHWYECKOTO BEIle-
CTBAa M NUTATEIbHBIX 3JIEMEHTOB TONBKO Ha TeX IOJAX, TAE COAEp’KaHHE
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COOTBETCTBYIOIUX MAaKpO- ¥ MHKPO3JIEMEHTOB HIKE ONTHMAIBHOTO YpPOB-
HS ¥ BEpPOSTHA BBICOKAs OKYIAeMOCTh 3aTpaT MPUOABKOW ypoKas ¢ MUHH-
MaJIbHBIM PHUCKOM 3arps3HEHUsl OKpyxaromiei cpensl. [loanepxanue 0e3-
JNepUIMTHOrO OalaHca TyMyca W JJIEMEHTOB MHHEPAIbHOTO IMUTAHUSA B
MOYBE SBJIACTCS 00sI3aTEIBHBIM Ha BCEH IUIOMIAIN CEIbCKOXO3IHCTBECHHBIX
YIOJuM.

Takum 00pa3oM, MODKHYIO OTIAady OT YIAOOpCHHH MOXHO IOJYYHUTH
TOJIBKO TNPH KOMIUIEKCHOM IPUMEHEHUH YIOOPEHHN CO CpeICTBAMH 3alllH-
THI PACTEHHH U MPH 00IIeH BEICOKOH KYIBTYpE 3eMIICICITHSI.

AHanmu3 ypoBHS NPUMEHEHHs YIOOPEHHH U COIMOCTABJICHHUS €Tr0 C Ypo-
JKallHOCTBIO CEJIbCKOXO3SMCTBEHHBIX KYJBTYp 3a IOCieqHee 25 JeT NoKa-
3BIBAET, YTO MEKJIY HUMH IpOCieKuBaeTcsl TecHas cBsi3b. B 1996-2000 rr.
Ha | ra mamsu npumensnocs 149 xr NPK, a B 2011-2015 rr. — 263 r. Co-
OTBETCTBEHHO YPO:KaWHOCTh 3€PHOBBIX 3a 3TH MEpUOJIbI Bo3pocia ¢ 29,0 no
33,9 wra, knyoneit kaproderns ¢ 117 mo 208 u MpOAYKTUBHOCTH MAIIHU C
29,1 o 44,9 i/ra k. ex.

Ha 1 ra ceabckoxo3siicTBeHHBIX 3eMenb B 2009 r. BHeceno 205 xr NPK,
2011 r. 313 xr u B cpeanem 3a 2011-2015 rr. 263 kr. Onnako B 2016 r. npu-
menenne NPK cumsmnoce 1o 147 kr Ha 1 ra mamnu. ConocTaBieHHE JIBYX
MOCJIEIHUX TYPOB arpOXUMHYECKOT0 00CIICIOBAHUS MOKA3aJI0, YTO COJCPIKAHUE
rymyca B IaXOTHBIX IOYBax MPaKTUYECKU HE U3MeHMIoCh (Tadmn. 1.1). B 2009 r.
Ha | ra mamHu BHeceHo ToibKo 8,9 1/ra u B 2011-2015 rr. 10,1 1/ra opranuye-
CKUX ynoOpeHuil, 4To He oOecneunBaeT Oe3neHUIMTHBIN OanaHc Tymyca.
B nocnenHeM Type arpOXHMHYECKOTO 00CIEIOBAaHUS MO CPABHEHHIO C TPEIbl-
IYIIAM TPOCIISKUBACTCS TCHACHIMS K HEOOJIBIIOMY CHIIKCHHIO COIEPKaHHS
noJBWKHEIX GopM docdopa 1 BozpacTaHuio Kajusl.

Ta6nuna 1.1. JluHaMuka npuMeHeHHs! Y100 peHuii, u3MeHeHH st
arpoXHMHYecKHX CBOWCTB MOYBbI HA MAXOTHBIX Mo4yBax Bemapycu

Tonpr
ITokazaTenu § § § § g g
TS T8993 2 3 3 & S
s |g2lg|l2|8s|RIQIK|R 8 = Q
(o)) (o] (o] o o o
— i i N N N
1 2 [ 3456789 [10] 12 12 | 13
Brecero NPK, | 259 | 177 149 156 | 261 | 313 |283| 274 | 236 | 209 | 263 | 147
Bueceno opra-
HUYECKAX 144)116(81| 6,3 | 8,0 (10,3|9,9| 95 |10,7| 103 | 101 | -
yaoOpeHuid, T/ra
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Oxkonuanue taba. 1.1

1 2 [3]4]5[6 78] 9 10 11 [ 12 | 13
CpenHeB3Be-
menHas Bemu- | 5,815,88(5,88/598| - | - |589 - - - 584 | -
yrHa pHkcl
Conepuaiine | 5 1g1224(2,27) 228 | - | - [223 - | - | - |225]| -
rymyca, %
Conepwanue | 173 | 190 [1g8] 177 | - | - [101] - | - - 188 | -
P,Os, Mr/kr
Conepiarne | 156 | 18 (17| 190 | - | = | - | - | - | 365 | 218 | -
K,0, mr/kxr
VYpoxaliHOCTh

3€PHOBBIX U

259 (24,3(19,7] - | - [32,2|34,4/ 29,7 |36,7| 365 | 339 |315
3epHO6000BBIX

KyJIBTYp, I/Ta

YPORAHHOCTL | 15 | 131 1197| _ | _ |221|186| 214 | 210 | 208 | 208 | 252
kaptodens, 1/ra

IponykTus-

HocTh namuey, | 42,8 (35,9(29,1| 33,4 (42,6 (45,7|47,2| 43,3 | 47,1 | 41,3 | 449 -
1/ra K. ef.

OcHOBHBIMH (haKTOpaMH, 00ecTIeYuBaAIONTIME (HOPMHUPOBAHHE BHICOKO-
MIPOJYYKTUBHBIX MOCEBOB CEILCKOXO3SMCTBEHHBIX KYJIBTYp, SBISIOTCS 00ec-
MEYCHHOCTh XO3IHCTB MUHEPAJIBbHBIMU YAOOPEHUSMHU M COCTOSIHHE IUIOJIO-
poaus nous. [Ipu 3TOM ypoBeHb IOUBEHHOTO IUIOOPOMS B HanOoOIee 3Ha-
YUTEJILHOM Mepe OIpeessieT CTa0WIbHOCTh OTOIHBIX yCiIoBHid. B HacTto-
sIee BpeMsi cpeliHee cojiepKaHne MOoABKHOTO (ochopa B MaXOTHBIX MOY-
Bax pecryOnuku cocrasinsier 188 Mr/kr, kanust — 218 Mr/kr nouBkl, cozep-
xaHue rymyca — 2,25 %, nmokaszaresb KUCIOTHOCTH 104B pHyc| — 5,84.

Ilo manubiM PVYII «MHCTUTYT NOYBOBEAEHUS U arpOXUMMM», 3a CUET
JIOCTUTHYTOTO YPOBHS IUIogopoans mous (6amm 31,2) MOXHO HOJIYYHTH
YpO’KalfHOCTh 3epHOBBIX KyIbTyp 15,6 1/ra (oxymaemocts 1 kr NPK 0,5 11
Ha | OGammo-rexrap). [ms momydeHHs cpegHEed YpOKaHOCTH 3€pHOBBIX
KyJIBTYp B 1ejoM 1o ctpane 40 1/ra HE0OXOAMMO 3a CUET MHHEpaIbHBIX
ynoOpenunit chhopMHpOBaTh TOMOJHUTEIBHYIO YpOxKaiHOCTb 24,4 1/Ta.

BHeceHne MuHepanbHBIX yIOOpEHHUH JOIKHO 0a3upoBaThCS HA TOYHOM
pacyere UX MOTPEOHOCTH, OCHOBAHHOM Ha Y4eTe COCTOSHHMS IJI0J0POIHS
[I0YB U HEOOXOIMMOCTH €ro IOBLIIMIEHHS, OHOJOTMYECKUX OCOOEHHOCTEH
BO3/IENIBIBAEMBIX KYJIBTYD U YPOBHS IUIAHUPYEMOU YPOXKAHOCTH.

Hayyno o0ocHOBaHHOE TNpWMEHEHHE MHHEPAJIbHBIX, OPTaHHYECKUX H
HU3BCCTKOBBIX y)106peHI/II71, COGJ’IIOI[GHI/IC BCEX 3BCHBEB TCXHOJIOTHHI BO3/J€CJIbIBA-
HHS CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP SBJIAOTCA OCHOBHBIMH YCJIOBUSAMH, I103-
BOJIIIOIMUMHU IIEJICHAIPABJICHHO OCYIICCTBJISITH BOCIPOU3BOACTBO ILIOAOPOAUA
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MoYB. ATpOXMMHYECKHE CBOHCTBA MOYB (HOPMHUPYIOTCS B 3aBUCHMOCTH OT
YPOBHsI IPUMEHEHHSI YAOOPEHHUH, HO M CaM¥ BIHUAIOT Ha 3QPEKTUBHOCTH y100-
penuii. lnHaMUKa 1103 MAHEPaIbHBIX YOOOpeHHi peacTaBieHa Ha puc. 1.1.

A. B. Kr/ra
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Puc. 1.1. [lunamuxa 103 MUHEpAIbHBIX yI0OpEHMIT Ha MaXOTHBIX mouBax bemapycwu,
II. B. Kr/ra

AHanmu3 JaHHBIX, NpPUBEACHHBIX Ha puc. 1.1, cBugerenscTBYeT 00
YCTOHYMBOM MOBBIIIEHNH 7103 MUHEPaJIbHBIX ynoOpennii B benapycu B me-
puox 2000-2011 rr. B 2011 r. cpemHsis n03a BHECEHUS MHHEPAIbHBIX
ynoOpeHni Ha MaxOTHBIX Mo4Bax Obuia B 1,8 pasa Beime yposHs 2000 1. n
3aMETHO MpeBbliana ypoBeHb 1990 r.

o3l Bcex BuaoB ynoopenuid B 20062013 rr. ObUIH JOCTATOYHBI Kak
Uil popMHPOBaHMSI BBHICOKOTO YPOBHSI YPOXXKaWHOCTH IOJICBBIX KYJBTYD,
TaK W IJIs1 BOCIIPOM3BO/ICTBA IIOA0pOoaus mouB. OHAKO B MOCIEIHUE MSTh
neT 0003HAYMIIACh YCTOWYMBAs HETATUBHAS TEHJICHIUS CHIDKEHHS 103 BCEX
BHIOB yI00peHui, ocobeHHO (pochOopHBIX.

[TpumeHeHne MUHEPAIBHBIX yIOOPEHMH Ha yNyYIICHHBIX CEHOKOCaxX U
MacTOMIIAX yXKe PsJ JIET HeyIOTBOPUTEIBHO, a 1o cpaBHeHHio ¢ 2011 T.
yMeHbIIIIIOCH Oonee deMm B 2 pas3a. B 2015 r. Ha ynoOpsemyro miomans
BHeceHO 1o 84 kr/ra a. B., B ToM uncie 41 xr a3ota, 1 kr pocdopa u 42 xr
KaJHs.

PaciipenHoe BOCIPOM3BOJCTBO IUIOJOPOJMS [OYB HEBO3MOXKHO 0Oe3
CHCTEMHOI'0 NPHMEHEHUs] MHHEpaTbHBIX ynoOpeHuil. Cucrema mpuUMeEHe-
HUsl yao0peHuit B benapycu noipkHa mpeaycMaTpUBaTh KOMIIEHCALIHIO BbI-
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HOCa 3JIEMEHTOB MHUTaHMSA C YPOXKaeM M 00ecIednBaTh IOCTEIIEHHOE MOBBI-
LIEHHE 3allacoB B IOYBAX T'yMyca U 3JIEMEHTOB MHHEPAIBHOTO HMHUTaHMS
pacTeHuit 10 ONTUMaIbHOTO YPOBHSL.

C 1eJplo peryJupoBaHMs COIEPXKAHUS B ITOYBAX IJIEMEHTOB IUTAHUS U
6osiee A3QPEKTUBHOTO UCIIONB30BaHUS yA00peHni 1036l HocHOPHBIX U Ka-
JMHWHBIX YAOOpEHUH Ha MOoYBaX C ONTHMAIBHBIM coAepkaHueM (ocdopa u
KaJIMsl pacCUMTHIBAIOTCS HA YPOBHE, HEOOXOAUMOM ISl TIOJTyYEHUS TUIaHH-
PYEMBIX YpOXKaeB W TOANEpKaHWA HIDKHEH rpanunbel omrtumyMma (100 %
KOMIICHCAIMsI BEIHOCA C yposkaeM). [Ipu Gonee BRICOKHX 3amacax ¢ocopa
U Kalisl peKOMEHAyeMbIe 1035l POCHOPHBIX M KaIHMHHBIX yNOOpeHHi pac-
CUNTHIBaIOTCS Ha ypoBHE 50 % KOMIIEHCAMM BBIHOCA 3THX 3JIEMEHTOB C
ypoxkaeM. Ha mouBax ¢ HHM3KMM conepkaHueM ¢ochopa ¥ Kajus I03bI
(ochOpHBIX U KATUHUHBIX yIOOPEHNH PaCCUYMTHIBAIOTCS C YYETOM IUIAHHUPY-
eMOro yposkasi u noBbimeHus 3amacos P,0s u K,0O Ha 10-50 mr/kr 3a poTa-
LIMIO0 ceBOOOOpPOTa, T. €. He MeHee 120 % KoMIeHcalnuy BEIHOCA C YPOXKAEM.
ITpu 3TOM /103BI a30THBIX YAOOPEHHH PAacCCUMTHIBAIOTCS MO ONTHMAILHOMY
YPOBHIO Ha IJIAHUPYEMYIO YPOKaHHOCTb CEIbCKOXO3SHCTBEHHBIX KYJIBTYP.

Esxeronnasi moTpeOHOCTE B MUHEPAJbHBIX YIOOPEHHSX Ha IMEPUOA IO
2015 r. cocraBmsna 1 733 TeIC. T A. B., B ToM yucie 704 ThIC. T a30THBIX,
293 TrICc. T hocopHBIX U 736 THIC. T KAMUHHBIX yaoOpeHmid. Takoil 00beM
MUHEpabHBIX ynoOpeHuil oOecmednBaeT (GopMHUpOBaHHE BBICOKOH ypo-
XKaHHOCTH BCEX CEICKOXO3SIMCTBEHHBIX KYJIBTYP M HEOOXOAMMOE MOBBI-
mIeHre 3amacoB Qocdopa u Kamusd B cnabo obecreueHHBIX STHMH JIIEMEH-
TaMd noyBax. JlaJpHEHIIMM MPUPOCT YpPOKAWHOCTH CEIbCKOXO3SNUCTBEH-
HBIX KYJIbTYpP HYXHO IUIAaHUPOBATh HE 33 CUET yBeJNYeHHs: 00bEMOB BHECE-
HUSI MHHEpaJIbHBIX yNOOpEHMH, a 3a CUeT IOBBIIICHHUS OKYNaeMOCTH HX
NpUOaBKOW YPOXKAHOCTH CENIbCKOXO03SHCTBEHHBIX KYJIBTYP.

IMpousBoxcTBo ynobpennit B benapycu 3a 2012-2016 rr. BeIpocio Ha
23 %, DOCTUTHYB 7,2 MIIH. T [I. B., 32 CYET MOBBIIICHUS! B OCHOBHOM KaJIHii-
HBIX ynoOpenuit. CTpyKTypa NpOHM3BOACTBA MHHEpAIbHBIX YHAOOpEHUH B
pecmy0nuke — a30THBIC, (hocopHbIe, KanuiiHbe U KoMImiekcHble. K 2020 r.
IUITAaHUPYETCsl BHECEHHE He MeHee 1,7 MIIH. T 1. B. MUHEPAJbHBIX yHoOpe-
HU#, u3 HUX 0,7 MIH. T. a30THBIX, 0,3 MiH. T pocdopubx u 0,7 MIH. T Ka-
miteeix - ymoOpenunit. CootHomenme N:P:K B bBemapycm cocraBuser
1:0,3:1,3 (2016 1.). B Poccuu 3to cootHomenue — 1:0,4:0,2, B 'epmannn —
1:0,2:0,3.

Ocoboe 3HaueHue uMeeT AUQPHEPEHIMPOBAHHOE MPUMEHEHHE KalWii-
HBIX U (POCOPHBIX yHOOpPEHHH [UIS CHIKCHHS Iepexofa PaldoOHyKIHNIO0B
B37Cs 1 ™Sr U3 MOUBEI B CETBCKOXO3SICTBEHHEIC KYIbTYPhl HA 3arps3HCH-
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HBIX 3eMJIsIX mocie UepHoObUIbCKOil aBapmu. BeckMma BaKHO oOecrednTh
MEPEeBOOPYKEHUE XO3SAICTB HOBOM TEXHUKOW I TOYHOIO AO3UPOBAHUA U
PaBHOMEPHOI'O pacIpeaeieH s yA00peHUH 10 TUIOIay Mo ¥ OPraHnu30-
BaTh NPOMBIIUICHHBIH BBITYCK HOBBIX ()OPM KOMIUIEKCHBIX YHZOOpEHHH C
J00aBKaMi MUKPOYI0OpEeHHH.

D¢ dexTHBHOE HCIONB30BaHNE MUHEPAIBHBIX M OPTaHUYEeCKUX yHoope-
HHUH C y4eTOM HNOTPEOHOCTH CENIbCKOXO3SHCTBEHHBIX KYJIBTYpP M MHOT000-
pas3us CBOICTB MOYB SBISIETCSI Ba)XKHBIM COCTABIISIOIIAM CTPAaTETHH ajall-
TUBHOM WMHTEHCH(UKAINU CEJILCKOTO XO3AHCTBA, KOTOpas HAIpaBicHA Ha
MIPOMU3BOJICTBO BHICOKOKAYECTBEHHBIX ¥ KOHKYPEHTOCIIOCOOHBIX CEIbCKOXO0-
3SHCTBEHHBIX MPOAYKTOB M COXPAHEHNE IKOJIOTHIECKOTO PAaBHOBECHSI.

B Benapycu BBICOKa pOJIb OPTaHHMYECKUX YOOOpPEHHH, TOCKOJIBKY OHH
SIBIIIIOTCS] HE3aMEHUMBIM U TIOBCEMECTHO JOCTYIHBIM MCTOYHHKOM IIOIOJ-
HEHHMs 3aracoB ryMyca U 3JIEMEHTOB IMTaHUS B IT04Be. B CBA3M ¢ yaopoxa-
HHEM 3HEeproHOCUTeNeH, YMEHBIICHHEM IIOT0JIOBbSI CKOTA U COKpAllleHHEM
UCIIONIb30BaHMs TOp(a BHECEHHE OPraHMYECKUX yA0OpeHHH Ha MaXOTHBIX
3emisix bemapycu B nepuon 2001-2005 rr. ymensmunocs ot 14,4 1o 6,2—
6,3 1/ra (puc. 1.2).

E Hasos, 1/ra

16
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Puc. 1.2. J1o3bI BHECEHHS OpraHMYECKHX yIOOpeHHUil Ha MaXxoTHBIX Mo4Bax benapycu, T/ra

B mocnennmne roxsl paboTa 1O 3aroTOBKE M BHECEHHIO OPraHMYECKHX
ynoOpeHnii B X03siicTBax peciyOIMKN CYIIECTBEHHO YITy4IIMIach, OAHAKO
00BEMBI IPIMEHIEMBIX OPTaHWIECKUX YHZOOPEHH BCE €Ile HEeAOCTATOYHbI
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ISl obecriedeHus] MOBCEMECTHOro Oe3pedummrHOro Oanmanca Tymyca
(puc. 1.3).
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Puc. 1.3. luaMuka CTPYKTYpBI OCEBOB U COACPIKAHHS I'yMyca B [TAXOTHBIX [OYBAX
Benapycu 3a nepuon 1988-2016 rr.

TeMmIsl MUHEpaNU3alUK TyMyca B OYBAX 3aBUCAT OT TEXHOJIOTHU BO3-
JIENIBIBAHMS CEJICKOXO3SMCTBEHHBIX KYJIBTYP M CIIOCOO0B 00pabOTKM MOYB,
CTPYKTYpPBI MOCEBHBIX IUIOLAeH U ypOKAaHHOCTH CeIbCKOXO3AHCTBEHHBIX
KyJIbTyp. BaxkHyro pospb B noctmxkennn 6e3nedunurHoro dananca rymyca B
MOYBAaX PECIyOIHMKU CIEAYyeT OTBECTH COBEPLICHCTBOBAHUIO CTPYKTYPHI
MOCeBOB. II3MeHEHHsI B CTPYKType IOCEBHBIX IUIOINAAEH 3aKI0YaloTCs B
pacIIMpeHN: OIH TUIOMAAN IMPOTMAIIHBIX KyIbTyp ¢ 9,3 % B 1996 1. 1o
26,2 % B 2012T1., 0COOCHHO 3a CYET KYyKypy3bl M CaxapHOW CBEKIIbI
(puc. 1.3).

OpnHOBpeMeHHO cokpatuinack ¢ 26,1 mo 14,2 % mons moceBOB MHOTO-
JIETHUX TPaB, IJIABHOTO I'yMyCOOOpa3yIoIIero W IMOYBO3AIIUTHOTO (hakTopa
coBpeMeHHOro 3emienenus. Ecau B 1996 r. B cpennem no benapycu Ha 1 ra
MIPONANIHBIX KYJIbTYpP MPUXOIUIOCH 2,8 ra MHOTONETHUX TpaB, To B 2012 r.
3TO cooTHomeHue coctaBmio 0,5 ra. [Ipu Takoit CTpyKType MOCEBOB MPO-
L[ECCHl MUHEPAIM3alluU TyMyca CYIIECTBEHHO MPEBBIIIAIOT MPOIECCHl €ro
CHHTE3A.

B macrosmee Bpems Hayuno-mpaktuueckum nentpom HAH Benapycu
0 3eMJIe/IeNI0 pa3paboTaHa HOBas IKOHOMHYECKH O0OOCHOBaHHAs CTPYK-
Typa TOCEBHBIX IIIOIIA/EH, yTBEpXIeHHass MHHHCTEPCTBOM CEIbCKOTO
xo3stiicTBa M IponoBonbCTBHS PecnyOnnkn benapyck, koTopast opueHTHpO-
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BaHAa KaK Ha JOCTI)KCHHE NPOTHO3HBIX IOKAa3aTelel Pa3BUTHS arpapHo-
MIPOMBIIIJIEHHOT'O KOMIUIEKCA CTPaHbl, TaK M Ha BOCCTaHOBJIEHUE Oe3nedu-
LUTHOTO OajaHca rymyca B noyBax. [losToMy HaOironaeTcsi HEKOTOPBIN
MO3UTHBHBIN C/IBUT B PAaCIIMPEHMH IUIOMIAJAN MHOTOJIETHUX TPaB U COKpa-
LIEHUH IUIOIIAM MOCeBa KYKypy3bl Ha 3elieHbli KopM. HecomHeHHO, 4TO
CHUCTEMY MEpOIPHSATHH, HAIpaBJICHHBIX Ha JOCTHXEHUE Oe3neduIuTHOrO
OanaHca rymyca B [TaXOTHBIX ITOYBaX, HEOOXOIMMO MEPHOJANIECKH KOPPEK-
THPOBaTh C YYETOM CYIIECTBYIOIIEH CTPYKTYpPHl IOCEBHBIX ILIOMIAJCH.
Komruteke 3TuX MEpOonpHsTHIl TODKEH BKIIOYATh PALMOHAIBHOE HMCIONb-
30BaHUE TPAJULIMOHHBIX OPTaHUYECKUX YIOOpEHMH, 3aMaIiKy BO3MOKHBIX
00BEMOB COJIOMBI M JPYTMX PACTUTENBHBIX OCTAaTKOB (0OTBa caxapHOM
CBEKJIBI, CTEOJIN KyKYpy3bl HIOCJIe yOOPKH Ha 3€PHO | JIp.), a TaKKe MpuMe-
HeHue Topda Al yTUIN3ALMH TTOJTYKHKOTO HaBO3a.

N3BecTkoBaHWe MOYB. VIHTCHCHMBHOE M3BECTKOBAaHHE KHUCIBIX TOYB B
pecnybauke mpoBoguTes ¢ 1965 r. 3a 3ToT meproa ObUIa Co37aHa CUCTeMa
HAYYHOTO M MaTepuajbHO-TEXHHYECKOro odecneyeHus: pabor: Burebckoe
OAO «/lomoMuT», TPOU3BOJAIIEE BBHICOKOKAUECTBECHHYIO IOJIOMHUTOBYIO
MYKY; pailOHHbIE OOBEIMHEHUS] «ATPOCEPBUCY», OCYIIECCTBISIIONUINE XpaHe-
HHE, TPAHCIOPTHPOBKY M BHECEHHWE HM3BECTH B IIOYBY, arpoXuMHUecKas
ciryx0a, KOHTpOJIMpYIolIas J03bI U3BECTH, KAa4ecTBO pabOT M M3MEHEHHE
CTEIIeHN KUCJIOTHOCTH No4B. HaydHoe oGecrieueHne nmpoOiieMbl H3BECTKO-
BaHMS Ha NPOTSDKEHUH BCETo IEpHoJa OCYIIECTBIIeT MHCTUTYT MOYBOBe-
JICHUS U aTPOXMMUH.

CucteMHOE M3BECTKOBaHHE 3a IIOJIyBEKOBOM IE€pHOJ ITO3BOJMIO HC-
KJIFOYUTH TMOBBIIICHHYIO KHCIOTHOCTh IOYB M3 4Mciia (HakTOpOB, JTUMUTH-
PYIOIIMX MPOU3BOJICTBO PACTEHHEBOJUECKON MPOIYKIUH, ONTUMH3UPOBATh
peakLuio MoYB, POU3BECTH HACHIIIEHHE MOTJIONIAIONIET0 KOMIUIEKCa T04YB
KaJIbL[IeM M MarHHeM Ha OCHOBHBIX MacCHBAaX CEJIbCKOXO3SHCTBEHHBIX 3€-
Melnb. Yike Ooniee ABaALATH JIET MPOBOIATCSA pabOTHI MOJAEPKUBAIOIIETO
xapakrtepa. VI3BeCTKOBBIC MEINOPAHTHI BHOCATCS B 103aX ISl KOMIICHCAIIUN
OCHOBaHMH BCIIEJICTBUE BBIIIEJIAYMBAHNS BIITyOb IPOGUIIS TOYBBI ¥ BEIHOCA
C OTYYXIaeMOH YacThIO PACTEHHUEBOMYECKOW MpoAyKuuu. B mocnennne
TO/IbI MPOCIIC)KUBAETCS 3aMETHAsl TeHICHIUSI TI0/IKUCIICHHS TTaXOTHBIX ITOYB
BO MHOTUX paifoHax bemapycu. ['maBHON npuumHOM HapacTaromero moj-
KUCJICHHSI TTAXOTHBIX MOYB CTAHOBHUTCS Je(QUUUT (UHAHCUPOBAHHSI U CHH-
KCHHE KOJMYECTBA NCTIONB3YEMBIX MEIHOPaHTOB (puc. 1.4).
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Puc. 1.4. lunamuka cpenaeronoBoro oobema BHecenus nssectu (M. T CaCOs)
¥ JIOJH IUIOIAIH CHUIIBHO- U CPEHEKHCIIBIX 0B ¢ moka3areneM pH < 5,0 Ha mamme bemapycu

Jlis moaepkaHus ONTUMATBHON PEaKIMK M HACBHIIIICHHOCTH IMOTJIOIIA-
IOIIETr0 KOMIUIEKCA IMOYB OOMEHHBIMHU (hOpMaMU KalbI[Us U MarHus HEoO-
XO/IMMO €XKEroJHO IPOBOAWTH M3BECTKOBaHHWE Ha Iuiomanu 474 Teic. ra
MAXOTHBIX U JIYTOBBIX 3€MEJb C BHECEHHEM 2,2 MITH. T U3BECTKOBBIX MEJINO-
paHTOB (OJIOMHUTOBOM MYKH, Nedekara, canporneist) B nepecuere Ha CaCO3
(tabm. 1.2). @akrruecku 3a 2008—2010 rr. 6p110 BHECEHO 88 % Tpebyemoro
KOJIMYECTBA M3BECTH C KojebaHmsiMu 1o obmactsim 74-100 %. B mocneny-
fomue ronusl Aeduiur (uHaHCHpOBaHMS Hapactan M 3a nepuox 2013-
2016 rr. ObUTO BHECEHO M3BECTH IO pecmyOiimke Toiabko 58 % ot motped-
HOCTH.

Ta6auna 1.2. CpeanerogoBasi HOTpeGHOCTh H3BECTKOBLIX MeJIHOPAHTOB
JJIS1 O/UIeP KAHNS ONTHMAJILHOI PeaKIMHU MOYB CeJIbCKOX035i CTBEHHBIX 3eMeJlb
H (pakTHYeCKOe BHeCeHHE U3BeCTH N0 obi1acTaM Benapycu B % ot norpedHocTn

O6nacti IMotpebHocTs BueceHo B % ot notpebHOCTH
CaCO; 1hIC. T | 2008-2010 rT. 2011-2012 rr. | 2013-2016 rr.
Bpecrckas 317 100 72 58
Burebckast 413 84 53 53
T'omenbckas 351 74 59 60
I'ponnenckas 303 95 73 61
MuHckas 437 96 118 58
Morwunesckast 379 80 50 59
Beaapycb 2200 88 72 58
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[MonnepxuBatomiee M3BECTKOBaHUE OCOOCHHO Ba)KHO B WHTEHCHBHOM
3eMJIeIeIii Ha (OHE MPUMEHEHHsI MOBHIIEHHBIX 103 a30THBIX yIOoOpeHui
(Tabmn. 1.3), cHOCOOHBIX TOAKUCIIATH PEAKIIMIO TOYBEHHOTO pacTBopa. 3aaa-
4a arpOXUMHUYECKON CIY)KOBI COCTOUT B TOM, YTOOBI 0OBEMBI M3BECTKOBA-
HUS COOTBETCTBOBAJIN TEMIIAM TTOJKHUCIICHHUS TT0YB.

Ha ymy4mmeHHBIX CEHOKOCaX M MacTOMIaxX 3a MOCIETHIE TOIBI TIPOIIec-
CHI TOJIKHCJICHUS JTYTOBBIX IOYB MOKAa MEHEe MHTEHCHBHBI. TeM He MeHee
OYCBUIHA HEOOXOAMMOCTh BOCCTAHOBHUTH TPEOYEMBIH €XErOAHBIA 00beM
BHeceHusT m3BecTH (2,2 MitH. T CaCOj) uisi MpeIOTBpAICHHUS CYIISCTBEH-
HOTO TOAKHUCIEHHS MOYB CENbCKOXO3AHCTBEHHBIX 3€MENb, IOCIEAYIOIIEro
cHIKeHUs! () (HEKTUBHOCTH MUHEPAIBHBIX yIO0OpeHHH, Hegobopa yporKai-
HOCTH CEJIbCKOXO3SIHCTBEHHBIX KYJIbTYP U IOTEPH KauecTBA IPOAYKIIHH.

ACCOPTUMEHT MHHEPAIBHBIX yJOOpEeHNH onpeesieH Ucxoas u3 OHoso-
THYECKUX OCOOEHHOCTEH CeNbCKOXO3IHCTBEHHBIX KYJIBTYP M MEPCICKTHUBHI
Pa3BUTHS XUMHYECKUX 3aBOJIOB PECIyONUKU. A30THBIE yIOOPEHHUS MPOU3-
BomaTcst B (dopme kapbamuma, KAC, kapbamuma ¢ rymaramu, cynbdara
aMMOHHUS, KOMIUICKCHBIX YI00peHHH.

Ta6numa 1.3. lunaMuKka BHeCeHHs a30THBIX y00penuii 3a mepuox 2001-2016 rr.
Ha MalIHe H YJIy4YIIeHHBIX JIYTOBbIX 3eMJIsiX, N Kr/ra

TTanus CeHOKOCBI ¥ ITacTOMIIA
O6mactu T'ogst T'ogst
2001 2005 2011 2016 | 2001 | 2005 | 2011 | 2016
Bpecrckas 46 76 100 81 29 24 39 35
Burebckast 51 80 103 39 43 48 58 39
T'omenbckas 41 61 118 65 22 32 43 32
I'ponHeHcKast 69 104 115 82 42 50 47 50
Munckas 44 83 119 75 34 59 51 36
Morwunesckas 44 68 105 49 31 32 32 34
Beaapych 47 77 111 65 33 40 46 38

AccoptuMeHT (ocPOopHBIX YIOOpEeHHH IOHKeH OBITh IpeacTaBlIeH
ynobpeHusiMu, conepxkammumu He Menee 70 % BomopacTBopuMBIX (ocda-
TOB (aMMO(OC, aMMOHHM3UPOBaHHBIN cynepdocdar U KOMIUIEKCHBIE yI00-
peHus).

ACCOPTHUMEHT KaJIMHHBIX yHoOpeHui OyaeT npencTasieH B Gopme Xiio-
PHCTOTO KaJusl M KOMIUIEKCHBIX YZ0OpEHUH.

ITpon3BOACTBO KOMITIEKCHBIX YAOOpeHHH siBIsieTCsl Hanbosee mepcerek-
TUBHBIM 110 CPABHEHHIO C NMPOCTHIMU (hOopMaMH yIOOpEHHH, TaK KaK MO3BO-
JSIET CYIIECTBEHHO COKPATHTh 3aTpaThl HAa MX BHECCHHE B TOUBY, cOanaH-
CHUpOBaTh MUHEPAJIbHOE MUTAHHUE CEILCKOXO3SMCTBEHHBIX KYJIBTYD U MOBBI-
CUTh PAaBHOMEPHOCTb MX PACIPENEIICHHUS 110 MOJIIO.
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OOmieit TeHIeHIMe B MUPOBOIl IPAaKTHKE M B HAIICH CTpaHe SIBISECTCS
YBEIMUYCHUE 00BEMOB NMPUMEHEHHs KOMILIEKCHBIX yIOOpEHHH M COKpaIe-
HHE OJJHOKOMIIOHEHTHBIX HU3KO KOHLICHTPUPOBAHHBIX (HOPM.

B 3apy6exnoii npaktuke (CIIA, Snonuun, Kanane, I'epmanuu, ®pan-
iy, OuansHANN, Utammu u Ap.) KOMIUIEKCHBIE YIOOpEHHUS IUPOKO TIPH-
MEHs0TCA ¢ cepenuHbl XX cTtoieTusd. B mocienHue rofsl B 3TUX CTpaHax
MIPOU3BOJICTBO MX cocTaBisier 6omee 50 % ot obmero oO0bemMa MPOU3BOA-
CTBa MHUHEPAJbHBIX y#oOpeHuil. B Hacrosmiee BpeMms IIMPOKO H3BECTHHI
MapKy KOMITIEKCHBIX yIOOPEHNH, BBITYCKAaEMBbIX 3apyOeKHBIMU (prupMamu.

[TpoMbInUIeHHOE TPON3BOJICTBO HOBBIX ()OPM KOMILIEKCHBIX yIOOpEHHI
JUIsl OCHOBHOTO BHeCEHUs B ouBy ocyuecTBisiercs Ha OAO «"omenbekuit
xuMmdeckuid 3aBoa», OAO «bemapycpkanmii», YIOOPCHHH XUIKHX KOM-
IUIEKCHBIX C XEJIATHBIMU ()OPMaMH MHUKPO3JIEMEHTOB JJIsl HEKOPHEBBIX IO/~
KopMOK 10 BereTarmu pacteHuid — Ha OAO «['OMENbCKUI XUMUYECKHA
3aBom» (xyopconepxanux), Ha OAO «'omenbxuMTOpr» (OECXIOPHBIX),
Hauboyiee HIMPOKO MPOU3BOJIWINCH KOMIUICKCHBIE YHOOpEHUs IJisi JIbHA,
caxapHOM CBEKJBI, O3UMOIO parca, HECKOJBKO MEHBIIE Ul 3€PHOBBIX
KyNnbTyp (0O3UMBIX U TUBOBAPEHHOTO SYMEH), KyKypYy3bl, HOJCOTHEYHHUKA U
MHOTOJIETHUX TPaB.

B xommiekce ¢akTopoB (GOpMHPOBAHHS ypOXKas CENbCKOXO3SHCTBEH-
HBIX KYJIbTYp M Ka4eCTBAa PaCTEHHEBOJUECKON MPOIYKIUH peIIaromee 3Ha-
YEeHHE UMEET COaNaHCHPOBAHHOE IMTAHUE PACTCHUH BCEMU HEOOXOJUMBIMHU
Makpo- U MHKpO3JIeMeHTaMu. Bce Bo3pacraromast poib MHKPO3JIEMEHTOB B
COBPEMEHHOM CEJbCKOM XO3sIHCTBE bemapycu cocTouT B TOM, YTO MX NpH-
MEHEHHE CIOCOOCTBYET HE TOJBKO ITOBBIMICHUIO 3(PQPEKTHBHOCTH MUHE-
paNbHBIX yIOOpEHUH, a TakKe MPOTHBOCTOUT CHMXXEHHUIO COAEPKaHUS WX
TIOJIBMKHBIX ()OPM B ITOYBE B CBSI3U C OTPHUIATEIILHBIM OajlaHCOM, 00YCIIOB-
JICHHBIM CHIDKEHHEM IOYBEHHOW KUCIIOTHOCTH, BO3PACTAIOIUMH BBIHOCA-
MU ypOXassMU U HEJOBHECEHUEM MHKPOIJIEMEHTOB B IOYBY, CBSI3aHHBIX C
HEJIOCTATOYHBIM 00BbEMOM MPUMEHSEMBIX OPTraHUYECKUX YI00pEeHHH.
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2. CBOMCTBA MOYBbI B CBS3H C MUTAHUEM
PACTEHU U MTPUMEHEHWUEM YJOBPEHU

dusnyeckue, XUMUICCKHE U OMOJIOTHYECKUE CBOWCTBA TIOYBHI OIpEie-
JSIFOT YCJIOBUSI IMTAHUSI pACTEHUH, MOTPEOHOCTh B YIOOPEHUSIX U, Cle0Ba-
TEJNBHO, POCT, PA3BUTHE PACTCHHMU, YPOKAWHOCTh M KaYECTBO BO3JICIBIBAC-
MBIX KYJBTYP.

Kak OCHOBHOE CpenCcTBO MPOM3BOJACTBA B CEILCKOM XO3SHCTBE MOYBA
XapaKTePU3yETCs CICAYIONIMMU BaXKHBIMH OCOOCHHOCTSIMU: HE3aMCHHUMO-
CThI0, OTPaHUYCHHOCTHIO, HETIEPEMEIIIAEMOCTRIO U IUIOAOPOAUEM. ITH 0CO-
OCHHOCTH TIOMYEPKHUBAIOT HEOOXOIUMOCTh HCKIIOUATEIHEHO OepeKHOTO
OTHOIICHHS K MOYBEHHBIM PECypcaM M MOCTOSHHOW 3a00Thl O TOBBIIICHUN
wiogopoaus mouB. OCHOBHBIM CBOMCTBOM IMOYBHI SBJISACTCS IIOOPOIHE —
CHOCOOHOCTh Y/IOBIICTBOPSATh MOTPEOHOCTh PACTEHHN B DJIEMEHTAX IMHTA-
HUSI, BOJIe, 00ecrevnBaTh UX KOPHEBBIE CHUCTEMbI JAOCTATOYHBIM KOJHYE-
CTBOM BO3/1yXa, TEIUIA JIJIS1 HOPMAJIBHOM JCITEILHOCTU U CO3aHUS YPOIKasl.

OO1uii 3ammac 3JIeMEHTOB [TUTAHKS B [IOYBE U COJICPIKAHUE UX B JOCTYII-
HBIX JUIS pacTeHuil hopMax, HHTEHCHBHOCTh MPOLIECCOB Mepexo/ia IJIeMeH-
TOB MHUTAHHUs U3 HEYCBOSEMOI'O COCTOSIHUS B YCBOSIEMOE M OOpaTHO B 3Ha-
YUTEIBHON CTCIICHU OMPENCNISIOT YCIOBHS MUTAHUS PACTCHUN U TOTPEO-
HOCTh B YIOOpeHUsIX. B 3aBUCHMOCTH OT cOCTaBa M CBOWCTB TOYBBI OOIINI
3amac U KOJHMYECTBO YCBOSCMBIX JJIEMCHTOB MUTAHUS B Pa3HbIX IOYBAX
HEOJIMHAKOBBI, [TO3TOMY OT3BIBYMBOCTH pacTCHUil Ha ymoOpenus u 3ddek-
TUBHOCTb MX HA Pa3HBIX MOYBAX TAKXKE PA3TMIHBL.

Baxknoe CBOMCTBO MOYBEI — €€ MOTJI0THTEIbLHAS CIIOCOOHOCTD, IO KO-
TOPO¥ MOHUMAIOT CIIOCOOHOCTH MOYBHI MOTJIONIATh U YACPKUBATH TBEPbIC,
KHUJKHE W Ta3000pa3Hblie BellecTBa. biarogapsi MOrJIOTHTENBHON CHOCO0-
HOCTH TIOYBBI JJIEMEHTBHI MUTAHUS YICPKUBAIOTCS OT BBIMBIBAHUS M HC-
MOJIB3YIOTCST PACTCHUSIMU.

B ycnoBusix MHTCHCHU(DHKAIMKM 3eMIIC/ICNNs BaKHEUIIas 3aja4a — Co-
3[aTh ONTHUMAIBHYIO CHCTEMY ITMTAHUS PACTEHHI, 00ECIICUUBAIONIHNX TTOITY-
YCHUE BBICOKHX YPOXKACB CEIbCKOXO3SUCTBCHHBIX KYJIBTYP XOPOIIEro Ka-
yectBa. OCHOBHBIC HAIPABICHUS B ONTUMH3AIMKA CUCTEM IHTaHHs PacTe-
HUI — yJydIllleHHe MOYBSHHBIX YCIOBHM M NPUMEHEHHE yIo0peHuil B MO~
HOM COOTBETCTBHM C OHOJOTHYECKUMH OCOOEHHOCTSIMH BO3IEIBIBAEMBIX
CEJIbCKOXO3SHUCTBEHHBIX KyNbTyp. OIMH U3 pemaroiux (HakTopoB paruo-
HAJILHOTO KCIOJIb30BAHMS OYB — PACUIMPEHHOE BOCIPOU3BOJCTBO MX IUIO-
JIOPOJIUSI KAK OCHOBBI MTOJIYYCHHUS BEICOKUX U CTAOMJIBHBIX YPOXKACB.
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VY noOpeHns U3MEHSIOT OaJaHC IEMEHTOB MUTaHMSA; OCYIIUTEIbHAs Me-
JMopanus npeodpasyeT BOJHO-BO3AYIIHBIH PEXHUM; CPENICTBA XUMHUYECKOH
3aIUTHl PACTEHUN B OTAEIBHBIX CIydasX CYIECTBEHHO yBEIHMUUBAIOT KOH-
LEHTPAIMIO HEOJIaroNpusATHBIX BEIIECTB, YTO INPHBOJIUT K HAPYLICHHUIO
MHUKpPOOHOJIOTHYECKOH NesATEeIbHOCTH; M3BECTKOBAaHHME IOJHOCTHIO NPE0d-
pakaeT MOTJIOIIAONINI KOMIUIEKC JePHOBO-TIOA30IUCTHIX MOYB, IPUMEHE-
HHE OPraHMYECKUX yNOOpEHHH OKa3blBaeT CYLIECTBEHHOE BIIMSHUE HA IH-
TaTeNBHBIA PEXHM, OMONOTHYECKHE W APYTHe CBOICTBa MOYBHL. Bce atm
BO3/ICICTBUS HA TOYBY YBEIMYUBAIOTCS HPH BO3PACTaHWU YPOXKAHHOCTH
CENIbCKOXO3SIICTBEHHBIX KYyJIbTYp, O0I€e MOITHOM Pa3BUTHH KOPHEBBIX CH-
CTEM, BIMSIOMINX Ha MPOLECCH TPAaHCIUPAINU XUMHUUECKHUX JIEMEHTOB.

BanoBoe cogep:kaHue MaKpo- M MHKPO3JIEMEHTOB B OYBaX.

Ilecuansie u CyneCHYaHbI€ MMOYBbI COCTOAT B OCHOBHOM M3 KBapua v 1o-
JICBBIX HINATOB, CYIJIMHUCTBIC — U3 CMECHU MECPBUYHBIX U BTOPUYHBIX MHUHE-
pajioB, a TJIMHUCTBIC — MPCUMYIICCTBEHHO W3 BTOPUYHBIX T'IMHUCTBIX MU-
HepaJioB. boublie Bcero BaioBOro azora conepKuUTCs B TOPQSHBIX, AEPHO-
BO-TIO/I30JIUCTHIX TIIMHUCTBIX ¥ CYTJIMHHUCTHIX T0YBaX, pocdopa u Kanus — B
JACPHOBO-TIOA30JIMCTBIX TTIMHUCTBIX U CYTJIMHUCTBIX. MeHsb111€ BCETO a30Ta U
¢docdopa conepkuTcs B IMECUAHBIX M CYyNECUaHbIX MOYBAX, a Kalus — B
TopdstHbIX. CrleoBaTeNbHO, MOYBBI PA3HOTO TPAHYIOMETPUIECKOTO COCTa-
Ba CYIIECTBEHHO pa3IMYalOTCid M0 COJCP)KAHHWIO JIIEMEHTOB IHTaHUS
(tabm. 2.1).

Ta6nuna 2.1. BaioBoe coaep:kaHue 3J1eMEHTOB NUTAHUS
B /IEPHOBO-TIOI30JIUCTBIX M TOPRSHBIX Mo4Bax, %

Tunsl 0YB, rPaHyJIOMETPUIECKHN COCTAaB N P,05 K,0O
JlepHOBO-I10A30JIUCTHIE TIECYaHbIC 0,07-0,1 0,06-0,08 0,7-1,2
J1epHOBO-TIOA30JIMCTHIE CyTECYaHbIe 0,08-0,13 0,07-0,12 1,5-2,0
JepHOBO-TIOA30IUCTHIC CYTIIMHUCTHIE 0,1-0,16 0,09-0,15 2,0-25
J1epHOBO-TIOA30JIMCThIE TTIMHUCTBIE 0,1-0,23 0,14-0,16 2,5-4,0
TopdsHbie 2,5-5,0 0,29-0,67 0,03-1,0

BanoBoe copepikaHme MHKpoO3JeMeHTa Oopa B JIEPHOBO-ITOI30JIUCTHIX
MOYBaxX COCTaBIsAET B cpeaHeM 7,8—27,0 Mr/kr, moaBuxHBIX ¢opm — 0,17—
0,8 MI/KTr, yBeNMMYHBAasACH MPHU IEPEXO0Jie OT TMECYAHBIX K CYTJIMHHCTHIM U
TJIMHUCTBIM TIOYBaM. B TOp(sHBIX mogBax comepkutcs B cpegHeM 16,5 mr
Ha 1 kT obmero 6opa. B cpemnem mo Pecriyonuke bemapycs comeprkanme Ha
mamrHe MOIBIKHOTO Oopa coctaBiser 0,61 MI/KT, T. €. UMEET CpPEeIHIOI
00ECIICYCHHOCTb.
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BanoBoe copepkaHMe MeAM B aBTOMOP(HBEIX IEPHOBO-MOI30IMUCTHIX
MOYBAX COCTABISET B cpenHeM 4,7—10,5 MI/Kr, yBeITUUUBAsACH MIPH IEPEXO-
Jie OT JETKUX IO T'PaHyJIOMETPHUUECKOMY COCTaBY K TskelbIM. beqHsl me-
JIbt0 TOpGsiHbIe MoYBBL. CpeHEB3BELIEHHOE CO/IEPYKAHUE MTOJIBIXKHON Meau
B IaXOTHBHIX noyBax PecnyOnuku bemapyck cocrasmser 1,83 mr/kr, T. e.
OHHU SIBJISIFOTCS CPEeJHE00ECIIEUCHHBIMH.

BanoBoe copepkaHue IMHKAa B aBTOMOP(]HBIX IEPHOBO-MO30IUCTHIX
MOYBaX PECIyONMKH HaXOIWTCS B cpegHeM B mpenenax 16,0-46,6 Mr/xr.
CpenHEeB3BEIICHHOE COAEP)KaHUEe TOABMKHOTO IIMHKA B ITAXOTHBIX MOYBAX
pecryonuku coctaisieT 3,06 MI/KT, T. €. SIBISETCS CPEIHUM.

BanoBoe conepxanme MonuOaeHa B aBTOMOPGHBIX  JIEPHOBO-
MOI30JIUCTRIX ouBax PecmyOmmkn Bemapyce 0,17-0,7 Mr/kr mouBsl, yBe-
JUYUBASCH MPU IEepexosie OT MECYaHBIX MOYB K CYNECUaHbIM U CYTJIMHH-
CTBIM.

2.1. CocTaB u cBOJicTBAa MUHEPAJIBLHOW U OPraHMYecKoi
yacTeil N04YBBI

ITouBa, mo o6pazHomy BeIpaskeHHIo B. B. JlokyuaeBa, sBIsSeTCA XKUIU-
IIEM ¥ KOPMHJIMLEH pacTeHHnH U 3aHMMaeT oco0oe MecTo cpeau (GpakTopos,
BIMSIOINX HAa HUX. OTIMUUTEIBHONH 0COOEHHOCTHIO COBPEMEHHOTO 3eMJIe-
JleNnsl SBISIETCS. Pe3Koe BO3PacTaHHE POJIM IUIOAOPOAUS MHTEHCHBHO HC-
MOJIb3YEMOH TOYBBI, YTO IO3BOJISIET IMOJY4aTh OT Hee OOJBLIYIO OTHauy.
[Tnonopoanast mousa crocobcTByeT Ooiee 3(h(PEKTHBHOMY HCIOIB30BAHUIO
MOBBILIEHHBIX /103 YI00pEHNH, HOBBIX METOJI0B 00pabOTKHU MOYB U PYTUX
IIPUEMOB arpOTEXHHMKH, & TAK)KE JIydlle MPOTUBOCTOMT OTPHLATEIBLHBIM
BHEIIIHUM BO3JEHCTBUAM — 3PO3UH, YIFIOTHEHHUIO, 3arPSI3HEHUIO TSXKEIBIMU
MeETaJUIaMH, OCTaTKaMH MECTULHIOB U JIp.

IInopopoaue mo4YBBI — CIIOKHOE €€ CBOMCTBO, XapaKTEpPHU3YIOIIeecs B
KOHEYHOM CUeTe MacIITaboM OOMEHa BEHIECTB UM SHEPTUH C KYJIbTYpPHBIMHU
pacTeHUsIMH, MOJIOYBOH, aTMOC(epoil, TOBEPXHOCTHBIMI M MOYBEHHBIMHU
BOJIaMH, TOYBEHHBIMH MUKPOOPTaHU3MaMH U )KUBOTHBIMH.

[TouBa cocTOUT U3 TBEPHOH, KUAKOI (MOYBEHHBII PacTBOpP), ra3000-
pa3Hoii (MoYBeHHBIH BO31YX) das.

TBepaas ¢aza MoYBBI COCTOMT W3 MHHEPAILHONH M OpPTaHMYECKOW 4a-
CTeH, KOTOpBIE COAEepXkKAaT OCHOBHOW 3amac MUTATENbHBIX JMEMEHTOB IS
pacrenuii. Ha MunepanbHyto yacth npuxogurcst 90-99 % tBepnoit ¢ass
1o4BbI, HAa opranndeckyro — 1-10 %. [Tourn monoBruHa TBEpAOH (has3bl MOU-
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BHI (49 %) mpuxomuTcs Ha KUCIOPOJ, OIHA TPETh — Ha KPEeMHUH, Ooiee
10 % — Ha amOMUHHN ¥ Kelle30 U TOJIBKO 7 % — Ha OCTaJIbHBIC 3JICMEHTEHI.

CpenHuii XMMHUYECKHH cocTaB TBepoi (a3sl mouBsl (% Macchl) 1O
A. T1. BuHOTrpaJicKOMy XapaKTepU3yeTCsl CICIYOIUMI TAaHHBIMH:

Kucnopon 49,0 Bapwuit 0,05 Tamnuit 10°°
Kpemunit 33,0 CrpoHuuit 0,03 OnoBo 107
ATIOMUHUI 7,1 Lupxonnii 0,03 KobanbT 8107
Kenezo 3,7 dTOp 0,02 Topwuit 6107
VYraepon 2,0 Xpom 0,02 MBIIIBSIK 5107
Kanpumii 1,3 Xiop 0,01 Hon 5107
Kanuii 1,3 Bananawii 0,01 Lesmit 5107
Hatpunit 0,6 PyOuuii 6107 Momanbaen 3107
Maruuit 0,6 Huuk 5107 VYpau 1-10™
Bonopon 05 Lepuit 5107 Bepummmit 107
Turan 0,46 Huxkens 4107 T'epmanuit 10
Asor 0,10 Jlurmit 3107 Kamuii 5107
Doctop 0,08 Menp 2:107° Cenen 1-10°®
Cepa 0,08 Bop 1-1073 Pyt 10°°
Mapraser 0,08 Cauner 1-107 Pannii 0™

B nouBe kpoMe MaKpO3JIEMEHTOB COJEPKHUTCA HEKOTOPOE KOIUYECTBO
MUKpO3JIeMeHTOB. OHUX COJep)KUTCS MeHbIIe (Meab, KoOaibT), NPyrux
6oubine (#on, 60p), ueM B smTochepe. MonnbaeHa U IMHKA COJEPIKUTCS B
MOYBE M JIUTOC(Eepe MPUMEPHO HA OJHOM YPOBHE.

A30T npakTHYeCcKU HONMHOCTBIO (95-97 %) conepKuTCs B OpraHn4ecKon
JaCTH MOYBHI, yraepo, Gocdop, cepa, KHCIOPOA U BOJOPOA — KaK B MUHE-
paibHOM, TaK U B OPraHUYECKOW, Kalui — TOJBKO B MHMHEPAIbHON YacTH
TIOYBBHI.

2.1.1. MuHepajbHasi 4aCTh OYBbI

MuHepanbHast 9acTh IOYBBI MIPEJCTABICHA PA3IMYHBIMU 110 pa3Mepam
YacTHLAMH TIOPOJI TIEPBUYHBIX M BTOPUYHBIX MHUHEPAJOB, aMOP(HBIX CO-
equHeHn. OHa BO3HUKJIA B pe3ylbTaTe BHIBETPUBAHMSA TOPHBIX MOPOA U
MUHEpAJIOB U MX IpeBpalleHHi B Ipolecce mouBooOpasoBaHus. I1odssl
HacJEIYIOT FEOXUMUYECKHUE 0COOCHHOCTH MOYBOOOPA3yIOIINX HOPOI.

ITon coBOKYNHBIM BIMSIHHEM Ha MHHEPAIBHYIO MOpoAy (pH3HYecKux U
XUMHYECKUX (DAaKTOPOB MESATENHHOCTH JKHMBBIX OPraHU3MOB (pPacTeHUH W
MHUKPOOPTaHM3MOB) MPOUCXOAT ITyOOKHE U3MEHEHUsI, KOTOPBIE TIPUBEIN K
00pa3oBaHUIO Ha TOBEPXHOCTH 36MHOM KOPBI OYBEHHOTO MTOKPOBA.
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I'panynomMeTpudecKuii cOCTaB MOYBHI 3aBUCHUT OT MUHEPATOTHIECKOTO
COCTaBa, BIUSCT HA XUMUYECKHUN U ONPEJICIIACT MHOTHE (pU3ndecKue, Gpusu-
KO-XMMUYECKHE U XUMHUYCCKHE CBOMCTBA MOYBHI.

B mecuaHbIX U CyNeCYaHbIX MMOYBAX MPeo0IaatoT MEPBUYHBIC MUHEpa-
JIbI, CYTJIMHUCTBIE COCTOSAT U3 CMECU MEPBUUHBIX U BTOPUYHBIX MUHEPAJIOB,
a TTIMHUCTHIE — MPEUMYILECTBEHHO U3 BTOPUUHBIX MUHEPATIOB C MPUMECHIO
kBapua. Pasnenenue munepanos Ha nepsuunsle (6onee 0,001 Mm) u BTO-
puansre (Menee 0,001 MM) TOBONBHO YCIIOBHOE, TaK KaK IOCIEIHUE SBIIS-
IOTCSI IPOXYKTaMH (PU3UKO-XUMHYECKOTO BRIBETPUBAHUS IIEPBBIX B 00pa3o-
BaHUS TPH ITOM THUAPATOB MOJIYTOPHBIX OKCHIOB KpeMHE3eMa U JPYTHX
coenHEHUI. B mporecce BBIBETpHBAaHUS THAPOJIH3, HAIPUMED, MOJIEBOTO
IIrmaTa TMPUBOIWT K 3aMEMICHHI0 KaTHOHOB B KPHCTaJUTMYECKOM perreTke
MUHEPAJIOB Ha HOHBI BOJAOPOIA.

nH,O
K[AISlg,Og] + — A|4(OH)8 [Si4010] + S|02 - nH,0 + KOH.
oprokias (NoNeBoil mar) KaOJTHHUT onan

[ToneBBle MWMATHI M CIIOABI IPH TpaHCHOPMAIH BO BTOPUYHBIC MHHE-
pasibl CITy’KaT HCTOUYHMKOM KaJlusl, KajbLusl, MarHus, JKeJje3a 1 JIPyrux diie-
MEHTOB JIJIsl PACTEHUH.

OU3MKO-XMMHYECKOE BBHIBETPUBAHHE HEJB3sI OTIENUTH OT OHOJIOTHYe-
CKOTO ITpeoOpa3oBaHus MOPOJ, MUHEPAJIOB U APYTUX COCIUMHEHHUH MO BO3-
JIEHCTBHEM JKUBBIX OPraHU3MOB IOYBHI U NMPOAYKTOB MX XH3HEAEATEIHHO-
CTH (KHCIIOTHI, JEPMEHTHI).

[lepBuyHbIe MIHEpAJIBl — KBApIl, TOJEBHIE IIIATHI, CIOABI — BXOAAT B
MaTepUHCKIE TOYBOOOPa3yIONIiecs MOPOAbl U MPUCYTCTBYIOT B BHIC Ya-
crur mrecka (0,05 mo 1 mm), meumm (0,001 mo 0,05 MM) U MEHBIIIE B BUJIEC
mmcteix (Meree 0,001 MM) u kommmongHbIX (MeHee 0,25 MUKpOHA) YaCTHII.
[pu pa3pymieHnn MHHEPAJOB IOJ BIMSHHEM XHUMHYECKHX IPOIECCOB U
KIBHEICATCTHHOCTH PAa3IMYHBIX OPTaHU3MOB OOpPa3yIOTCS TUAPATHI MOIY-
TOPHBIX OKCHIOB, TMAPAThl KPEeMHE3eMa, Pa3IM4HbIe COJH U BTOPHYHBIC
MuHepasbl. BropiuHble MUHEpAJIbl HAXOATCS B TI0UBE IIPEUMYIIECTBEHHO B
BUJIE WIMCTBIX M KOJUIOMJHBIX YaCTHIl U PEJIKO B BHJIE ITbLIIEBATHIX YaCTHIL.

ITo xuMHUYEeCKOMY COCTaBy MHHEpAJIBI ITOAPA3AEISIOTCS HU KPEMHEKHC-
JIOPOJIHBIE COEAMHEHUS, WM CHJIMKAThl (KBapil), ¥ allOMOKPEMHEKHCIIO-
POIHBIE COENWHEHWS, WIJIM ATIOMOCHIMKATHI (TIOJIEBOW IIMAT, MYCKOBHT,
OWOTHT).

BropuHBIE amOMOCHIMKAaTHBIE MHHEPAIBI MPEICTAaBICHBI JIHCTOBBIMH
IIBYX- (KaOJHMHUTHI) M TpeX- (MOHTMOPHJUIOHHUTHI) CIOWHBIMH pelIeTKaMH,
COCTOSIIITIMH M3 CJIOEB KPEMHEKHCIIOPOIHBIX TETPadpoB, 00pa3yIOIIIX
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TEKCaroHbl, COCIMHEHHBIE C ATIOMOTHIPOKCHIBHBIMH OKTa3JpHUYECKHIMU
cnosiMu. Cpean JBYXCIIOMHBIX MHHEpAJIOB KaOJMHUTOBOW TpymIisl Hanbo-
nee pacnpoctpanerbl kaomuHUT Al (OH)g [SigOyp] u rammyasur Aly(OH)g
[SizO10] - 4H,0. JlucmepcHOCTh WX HEBBICOKA, €MKOCTH MOTJIOIICHHS HE
Boiie 25 mr-sks/100 r noussl (¢ppakuust < 0,001 M), JTUNKOCT HEOOJb-
111251, BOJIOIIPOHUIIAEMOCTh XOpOLIas.

Cpenu  TpexcioHHBIX ~ BTOPUYHBIX ~ MHHEpAJOB  pacHpoCTpaHe-
HBl MOHTMOPHWJIJIOHUT, HOHTPOHHT, OCHIEIUIUT, CAlOHMT, COKOHHT. OJTa
TpyIIa INIUH 00J1ajaeT BEICOKOH ANCTIEPCHOCTHIO, TMIIKOCTHIO, HabyxaeMo-
CTBIO ¥ BA3KOCTBIO.

Mourmopmmtonut — Mgz(OH), [Si;Og (OH), - H,O] — obnamaet BbIco-
KOl mucmiepcHOCTBIO, coaepkuT 60—80 % wmmmcteix wactur (<0,001 mm),
40-50 % xomutonansix (<0,0001 mm). bnaronapst BeICOKO# IMcriepcHOCTH
€MKOCTb TOTJIONIEHUSI 3TOro MuHepasia gocrturaer 120 mr-sks/100 r, npu
yBI@KHEHUH OH HaOyxaeT. [Ipu 3TOM B MEXIUIOCKOCTHOE MPOCTPAHCTBO
MOTyYT TpoHHKaTh obMennbie katuonsl (K, NH,", Na*, Ca™ u ap.), koto-
pBle npu Jeruaporanuu (MOACYNIMBAHUN) MOYBBI (PMKCHPYIOTCS U CTaHO-
BSITCS HEJIOCTYITHBIMH JJISl PACTEHUI 10 CIEAYIOIEro yBiIaKHeHHs. MOHT-
MOPHIUIOHHUT IPeo0iagaeT B YePHO3EMHBIX MOYBAX.

T'uppocmonst wiiut (ruapomyckosut) — (K, H;O) Al,(OH), [Al, Si]s %
x NH,O u runpoOHOTHT MPUCYTCTBYIOT MPAKTUYECKH BO BCEX I0YBaX B
WIACTON M KoJuongHo# dpaxmusix. OHK 00pa3yroTcs U3 MOJIEBHIX IIMATOB
U CITIIOZ U TI0 (PU3HIECKUM CBOMCTBAM 3aHHMAIOT CPEIHEE ITOJIOKECHUE MEX-
Iy MOHTMOPWIJIOHHUTOM M KAaOJMHHTOM. [miapocmronsl coxepxar 5—7 %
Kanus. brarogaps BbICOKOW TUcIIepCHOCTH 001a1al0T OONBIION MOBEpXHO-
CTBIO U MOTJIOTUTENBEHON CIIOCOOHOCTBIO.

AmopdHBIe BelecTBa MUHEPAILHOM YacTH MOYBBI IPE/ICTABICHBI TH-
pokcumamu kpemuus SiO, - nH,O, amomunus Al,Oz u xeneza Fe,0O; x
x NH,0, KoTOopBIE B KOJUIOWAHON (PpaKIMK B 3aBUCUMOCTH OT PEAKIMH Cpe-
JIbl MOT'YT BECTH Ce0sl KaK KHUCJIOTHI HJIIM OCHOBaHUs, 00yCJIOBIMBas OOMEH-
HYIO TIOTJIOTUTENBHYIO CIOCOOHOCTh KATHOHOB M @aHWOHOB.

B m303neKTpHdIecKHNX TOYKaxX IMAPOOKCHIBI KPEMHHUS, aTIOMUHHUS U XKe-
Jie3a BBIMAAAI0OT B aMOPQHBIE 0CaAKH, KOTOPBIE IT0 MEPEe CTapEHHsI KPUCTATI-
TU3YI0TCS, 00pa3ysi HOBbIE MHHEPAIIBL.

B mouBe comepxarcs Takke B HEOOJBIIOM KOJMYECTBE M HEMOCpPEA-
CTBEHHBIC MCTOYHHMKH MHUTAaHHS PACTEHUH — MHHEpPAJIBHBIE COJIM: HUTPATHI,
cynbdatbl, KapOOHATHI, XJOPUABI, (ochaThl KaIbIUs, Kajus, MarHus,
HaTpHs, Mapraiua u jap. Bce HUTpaThl, XJIOpUIBI, Cylb(aThl, YIIEKUCIIbIE
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COJIM Kallusl U HaTpwWsl, a TakKe OJHO3aMelleHHbIe (ocdaTsl opTodocdop-
HOW KHCJIOTBI XOPOIIIO PACTBOPUMEI B BOJIC, HO MX B ITOYBaX MaJo.

[TouBbI pa3HOrO TPaHYJIOMETPUYECKOTO COCTaBa CYIIECTBEHHO pPa3iid-
YaloTCsl 0 (U3UYECKUM M XMMHUUYECKMM CBOHCTBaM. HeOMMHAKOB y HUX U
MUHepaJlorniyeckuii coctaB. C YMCHBIICHHEM pa3Mepa YaCTHIl KOJHUYECTBO
KPEMHHUS B ITOYBAX CHUYKACTCS, a KOJIMYCCTBO ATFOMHUHUSA, JKeJe3a, KaabIlus,
MarHus, kanus u pocdopa Bo3pactaet (Tadm. 2.2).

Ta6nuua 2.2. [IpuMepHbIi XHMAYECKHIi COCTAB IPaAHYI0MeTPHYeCKHX
¢paxkunii nouBsI

Dparus, M i Conepxanue, %

i Si Al Fe Ca Mg K P
1-0,2 43,4 0,8 0,8 0,3 0,3 0,7 0,02
0,2-0,04 43,8 1,1 0,8 0,4 0,1 1,2 0,04
0,04-0,01 41,6 2,7 1,0 0,6 0,2 1,9 0,09
0,01-0,002 34,6 7,0 3,6 1,1 0,2 3,5 0,04
< 0,002 24,8 11,6 9,2 1,1 0,6 41 0,18

C yBenMuYeHHEM JTUCTIEPCHOCTH CHHMIKAETCS TOJBKO COJiepKaHHe KpeM-
HUSI U BO3pacTaeT cojepKaHUe BCEX JAPYTHUX DJIEMEHTOB, B TOM YHUCIE U
a30Ta, KOTOPbIH B COCTaBe rymMyca TakXe COCPEIOTOueH B Hambolee Juc-
nepcHoil ¢pakunu. [TosToMy mancTas u KoounHas (Gpaxkuuy NpercTaBs-
JSIOT HanOONBIIYIO LEHHOCTh U MUTAHUSA pacTeHuU. DTH (pakmuu o0y-
CJIOBIIMBAIOT ITOTJIOTUTEIBHYIO CIIOCOOHOCTH MOYBHI U SBIIAIOTCS Hamboiee
AaKTHBHOW YacTbi0 B ()OPMUPOBAHUH EMKOCTH KaTHOHHO-aHHOHHOTO M MO-
JEKYJSIPHOTO OOMEHa, CTPYKTYpooOpazoBaHus u Oy(pepHOCTH IpH ee B3au-
MOJEHCTBHH C PACTEHUSIMH, OMOTOH, yI0OOpPEHIAMH U MEIHOPaHTaMHU.

PerynupoBaHue BOJHO-BO3AYIIHOTO PEXMMa KOHKPETHBIX MOYB COOT-
BETCTBYIOIIUMU 06pa6OTKaMI/I B COYCTAaHUU C MPUMCHCHUEM OPTaHUYCCKUX
W MUHEPAIbHBIX YAOOPEHUii, N3BECTKOBAHUEM II0YB YIIy4IllaeT KOPHEBOE U
BO3/IyLIIHOE MIMTaHUE PACTCHUI, CIOCOOCTBYET Pa3BUTHUIO MOYBEHHBIX MHK-
POOPraHU3MOB, MOBBIIIAET YPOXKAWHOCTh M KaYeCTBO CEIbCKOXO3SHCTBEH-
HBIX KYJIBTYD.

Kunkas ¢a3za — noYBeHHbIH pacTBOp — HanboJIee aKTUBHAS U TIOJIBUXK-
Hasl 4acTh ITIOYBBI, B KOTOPOI COBEpIIAIOTCS Pa3HOOOpa3HbIe XUMHUYECKHE
MPOLIECCHl M W3 KOTOPOH MPOUCXOIMT IOTJIOMIEHHE MUTATEIbHBIX JJIeMEH-
TOB pacteHMsIMH. JKuzakas ¢asa oOpasyercst W3 BOJBI, IOCTYNAIOIIEH C
0caZIkaMH, U3 TPYHTOBBIX M MaBOAKOBBIX BOJI, NP KOHAEHCALMH BOJSHBIX
IIapoB U PACTBOPUMBIX B TOYBEHHOM PAacTBOpE BELIECTB TBEPIOU U Ta3000-
pasHo# ¢a3. Hukakas ’XKM3Hb W HUKaKHe XMMHYECKHE IPOLECCH B IOYBE
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HEMBICIIUMBI €3 BOJBI K PaCTBOPOB. B 3aBUCUMOCTH OT THTIA MTOYBHI, PEeaK-
LMK ¥ JPYTUX YCIOBHl B TIOUBEHHOM PAacTBOpPE cojep:KaTcs KaTmoHsl H',
K*, NH,", Ca?*, Mg2+ u ap. u annonsl NOj~, H,PO,, SO42_, CI, OH,
HCO;3; u np. XKene3zo u amroMUHHNA COACPKATCSA B MOYBEHHOM PACTBOPE B
BUJIC YCTONYMBBIX KOMIICKCOB C OPIraHUYECKAMHU BEIIECTBAMH, a B KHUCIIBIX
MOYBaX — B BHUJIC KATHOHOB U THAPATOB MOJIYTOPAOKCHIOB B KOJUIOMIHOPAC-
TBOpUMON (popme. OCOOEHHO BaKHBIM SIBJIICTCS HAIWYHE B TOYBCHHOM
pactBope monos NH,*, H,PO,~, NO5, K*, Ca®*, Mg?*, SO,*". B nmousenHoM
pacTBOpe U3 OPraHUIECKUX COSANHEHUH MOTYT OBITh OPTaHMYECKUE KUCIIO-
TBI, caXxapa, aMUHOKHUCIIOTHI, CIUPTHI, pepMeHTHI U Ap. OpraHoMUHEPaITh-
HBIE COCIMHEHUS INPEICTABICHB KOMIUICKCHBIMU COEAWHEHISIMH TyMYCO-
BBIX KHCIIOT, TONHA(EHOJIOB, IPYTUX OPTaHWIECKUX COCIMHEHHU C TOJMBA-
JICHTHBIMA KaTHOHaMHU. BoIOpacTBOpHMBIC OPraHMYECKHE COCIAUHCHHS
MMOYBEHHOTO PAaCTBOpA SIBISIOTCS MPOIYKTAMHU JKHU3IHEICATCIBHOCTH PacTe-
HUI 1 MUKPOOPTaHU3MOB.

Bonbiioe 3HaYeHHE WMCIOT KOHILCHTpAIMsT M CTCICHb IHCCOLMAIUH
PACTBOPEHHBIX BEIIECTB, OT KOTOPBIX 3aBHCHT OCMOTHYECKOE IaBIICHHE
MMOYBEHHOT'O PACTBOPA U IMOTJIONICHUES KOPHSIMHU BOJbI M MUTATEIBHBIX 3JIe-
MeHTOB. OOBIYHO B HE3aCOJICHHBIX ITOYBAX COZIEPIKaHHUE BOIOPACTBOPUMBIX
coneit cocraBisier 0,05 %. Hambomee OmarompusaTHas WX KOHICHTPALUS
0,1 %. Uz6wITOK comeit (6omee 0,2 %) BpeaHO HEHCTBYeT HA MHOTHE CEJb-
CKOXO3SHICTBEHHBIE KYIBTYPHI, OCOOCHHO B TCUCHHE ABYX-UYETHIPEX HEIENb
¢ MoMeHTa npopactanusi. OTHAKO ¢ BO3PACTOM PACTCHUN WX YCTOHYHBOCTH
K BEICOKUM KOHIICHTPAIIHSM BO3PACTACT.

CocTaB W KOHIICHTpAIMs MOYBSHHOTO PAacTBOPA 3aMETHO HM3MEHSIOTCS
O] BIMAHUEM pa3inyHbIX (akTtopoB. [locTymineHue cosneil B Hero mpomuc-
XOIUT B PE3yJbTaTe BHIBSTPUBAHHS M PAa3pPyLICHHS MHHEPAJIOB, Pa3ioxe-
HUSI OPraHHYECKUX BEIICCTB B IMOYBE, BHECCHUSI MUHEPAIBHBIX M OpraHuYe-
CKUX yHOOpeHH#. YMEHbIICHHE KOHIICHTPAIWH TOYBEHHOTO PacTBOpa Ipo-
HCXOOUT TPU BBIMBIBAHHUHM PACTBOPUMBIX COCIUHCHUN B HIDKCIC)KAIIHMEC
TOPHU30HTHI, pa30aBICHUN 3a CYET BBHIMANAIONINX OCAIKOB, YCBOCHUH ITHTA-
TEJNBHBIX AJIEMCHTOB CEIIbCKOXO3SMCTBEHHBIME KynbTypaMu. CocTaB U KOH-
LEHTpAIUs COJICH B PacTBOPE 3aBHCAT TaKXKE OT B3aMMOJCHCTBUS €ro C
TBepoi (a30il MOYBBI, OT OOMEHHBIX PEAKIMA MEXIy PACTBOPOM U IMOY-
BEHHBIMH KOJUIOUJAMHU.

[Mutanue pacTeHUH Pa3IMYHBIMH BEIIECTBAMU OCYIIECTBIICTCS 4Yepe3
MOYBEHHBIN pacTBOp. [Ipu HemocTaTKe BIArd pe3ko CHUKACTCS MOCTYIIIe-
HHUE DJIEMEHTOB NuTaHus B pactenus. CiiejoBatenbHo, yaoopenus ddex-
THBHO JEUCTBYIOT TOJBKO MPHU JOCTATOYHOM KOJHYECTBE BJIard B OYBE.
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I'azoo0pa3nasi pa3a MOYBBI — MMOYBEHHBIN BO3IYX — PE3yJIbTAT B3aH-
MOJIeHCTBHSI aTMOC(EPHOTO BO3/IyXa U 00pa3yIOIIUXCS B IOYBE Ta30B Urpa-
€T BaXXHYIO POJIb B JKU3HU PACTCHUI, UX KOPHEW U a3pOOHBIX MUKPOOpra-
HU3MOB. [I0YBCHHBINH BO3IYyX HAXOJUTCS B HEKAMMULIPHBIX mopax (00Jb-
IIMX MPOMEXYTKaX B TOYBE), TaK KaK B KamWULIpax OOJBIICH YacThIO
HAXOJIUTCS BOJA.

B mouBe MOCTOSIHHO MPOUCXOIUT MOTPEOJICHHE KUCIOPOJAa W BBIJCIIC-
aue CO,. B cBsI3u ¢ 3TUM MOYBEHHBIH BO3IYX OTIMYAETCS OT aTMOC(EpPHO-
T'O TIOBBIIIIEHHBIM COJEPKaHUEM THOKCHIA YIIepoJa W MEHBIINM — KUCIIO-
pona. B atmocdeprom Bozmyxe comepxkutcs 0,03 % muokcuma yriepona, a
B mouBeHHOM — 110 0,3—1 %, a unorma 2—3 % u GoJree.

O6pazoaane CO, MPOUCXOIUT OJarofaps pasaoKEHUIO OpraHMIECKO-
r'0 BEIIECTBa MUKPOOPTraHM3MaMHU U JBIXaHUIO KOpHeW. B pesynbrate mud-
¢y3un CO, U3 MOYBHI MPOUCXOAUT 00OTAIEHHE UM HAAIMIOYBEHHOTO BO3/Y-
Xa, HEMOCPEJCTBEHHO OMBIBAIOIIETO JIUCThS pacTeHuil. I[loBbIICHHOE CO-
nepxanre CO, B IPU3EMHOM CJIOC BO3JyXa CO3/acT JNYYIIUC YCIOBHS YIS
ACCHUMIISIIIMY JTUOKCHAA YTIIEpPOJa PACTCHUSIMH M CIIOCOOCTBYET MOBBIIIC-
HUIO YPOKaWHOCTH CEIbCKOXO3SIUCTBCHHBIX KYJIbTYD. YBEIHUCHHIO COMEP-
xkaaus CO, B IpU3EeMHOM CJI0€ BO3IIyXa CIIOCOOCTBYET BHECEHUE OpTaHUYe-
CKHX yIOOpeHHi.

[Ipu pacTBOpeHHH AMOKCHIA YTiiepona B MOYBEHHON Biare oOpasyeTcs
yronsHas kucioTa (H,COs), koTopas muccoruupyet Ha nousl H 1 HCO; .

Oo6oramieHre TOYBEHHOTO PAcTBOPA YTICKUCIBIM Ta30M YCIIIHBAET €T0
pacTBopsIIolee JAeHCTBHEe HA MHUHEPAIbHBIE COSTUHEHMs TTOUBHI ((pocdarb
U KapOOHATHI KaJbIMsS U JP.), CHOCOOCTBYET MEPEBOJY HUX B YCBOSEMBIC
¢dopmbL. B TO ke Bpemsi P MJIOXOH a’paIii ¥ BEICOKOM COJICPKAHUU yT-
JICKUCIIOTO ra3a, HeJJOCTATKEe KUCIOPOJa, YTO HAOIOaeTCs MPU U30BITOY-
HOW BJIAXKHOCTH, B IOYBC HAYHMHAIOT IPeo0ialaTh BOCCTAHOBHUTEIHLHBIC
MPOIIECChI, YXYIIIACTCS NbIXaHUE U POCT KOPHEH, YMCHBIIACTCSA YCBOCHHE
KOPHSIMHU IMHUTATENBHBIX 3JEMEHTOB. XOpOIlas aj’paiisi CO3lacT B IMOYBE
ONarompuATHBIE YCJIOBUS JUIA PAa3BUTHS TMOYBEHHBIX MHKPOOPTAHH3MOB,
MTUTAaHUSA U POCTa PAaCTCHHIH.

2.1.2. Opranu4eckasi 4acTh NOYBbI
OpraHI/mecxoe BCHICCTBO ITOYBBI, XOTA U COCTABJISACT H€6OJ’II)IHyIO qacTb
TBepAoil (a3bl, sBisieTcs HanOoJiee BaXKHBIM MOKa3aTelleM IUI0J0POIMS

MOYB W UTpaeT OOJBIIYIO PONb B MHUTAHHM pacTeHuil. OpraHnvyeckoe Be-
LEeCTBO MOYBbI — 3TO COBOKYIHOCTh BCEX OPraHMYECKHX BEIIECTB, HAXO-
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JSIIHMXCS B JOpMe TyMyca U OCTaTKOB JKMBOTHBIX M pacTeHHH. OpraHude-
CKHE BelllecTBa TBEpJOH (pa3bl MOYBHI MOJPA3AEIAIOTCS Ha JIBE OOJbIINE
TPYIIIBL:

1. I'ymycoBble WM MeperHoiiHble BelecTBa criennpryecKoil mpupo-
JTTBL.

2. HerymudunupoBannble BelIecTBa PACTHTEILHOTO M JKUBOTHOTO
MIPOMCXOXKAEHHS, OCTAaTKH PAacTeHUi, YepBei, HAaCEKOMBIX, Tela MHUKPOOp-
TaHH3MOB.

I'yMyc — 4acTh OpraHM4ecKOTO BEIECTBa IOYBBI, NIPEACTABICHHAS CO-
BOKYITHOCTBIO CHEU(UUECKUX M HECIeLH(PHISCKUX OPraHWYECKHX Be-
IIECTB MOYBEI, 32 UCKIIOYEHHEM COSIUHEHUI, BXOASIINX B COCTAB KHUBOT-
HBIX OPraHU3MOB M MX OCTaTKOB. B mpomecce ryMu(UKaLUK MPOUCKOTUT
HOBOOOpPa30BaHUE CIIOXKHBIX MPOJAYKTOB — COOCTBEHHO I'YMYCOBBIX COCIH-
Henuit. Ha ux momo npuxoaurcs 85-90 % Bceil opranndeckoi 4yacT Mo4-
Bbl, M, [0 CYIIECTBY, OHH SIBISIIOTCS (POPMOH aKKyMYJISLUH COJHEYHOMH
9HEpruM Ha 3emie. ' yMyc KOHLEHTPUPYET DHEPIHIO COJHIIA, Iepepactpe-
Jiensier ee M obecrieunBaeT dHEPrHel IMOCe0BaTeIbHYI0 LENb OpraHu3-
MOB, BBIIIOJIHSIONINX 3HAUUTEIBHYI0O MEXaHUYECKYIO paboTy, a Takxke Ouo-
XAMHYECKHE W XUMHUYECKUE PEaKIUH, COCTABIIOIINE CYIHOCTh II0YBOO0-
pa3oBaHuUsI.

HerymuduuupoBaHHbIe OpraHUYECKHE BELIECTBA — 3TO OTMEpPLIKE, HO
elle He Pa3JIOKUBIIMECS WIHM MOIYpa3oKUBIIHECS OCTATKH PAaCTEHHH U
MHUKpooprann3moB. Ha miomanu 1 ra B nouBy exeroqno nocrymnaer 5—10 T
pacTUTENbHBIX 0cTaTKOB U 0,7-2,4 T NPOIYKTOB JKU3HEACATEIILHOCTH MUK-
poopranu3MoB. HerymuduiipoBaHHbie OpraHMYeCKHe BELIECTBA CPABHU-
TEJILHO JIETKO pasiaratorcsi B nouse. Conepikaliyecst B HUX AJIEMEHTHI MTH-
TaHus (a30T, Gocdop, cepa U Ap.) MEPEeXOMsT B JOCTYIIHBIC I PACTCHHI
(bOopMBEL.

O/IHOBPEMEHHO B MOYBE WAYT MPOLECCHl I'yMHU(UKAMK PAaCTUTEIbHBIX
W XKMBOTHBIX OCTaTKOB M 00pa3yroTcsi crnennguyeckne r'yMyCOBBIE Belle-
ctBa. ['yMyC COCTOHUT M3 T'yMHUHOBBIX KHCJIOT, (PyJIIBBOKHUCIIOT, THMaTOMeEIa-
HOBBIX KHCJIOT ¥ TYMHHOB.

I'yMuHOBBI€ KHCIOTHI — TPYIINA TEMHOOKPAIICHHBIX I'YMYCOBBIX KHC-
JIOT, PacCTBOPHUMBIX B IIEJIOYaX M HEPACTBOPUMBIX B KHcioTax. OHH Ipen-
CTaBIIAIOT CO0OH T'eTEepOreHHYI0 IPYIIYy BBICOKOMOJIEKYJIAPHBIX a30TCO-
JepKalluX OPraHWYeCKHUX KHCIIOT, BKJIIOYAIOIIMX apOMaTHYECKHE [IUKIIbI 1
anudaTuuecKue emu.

31



I'yMHHOBBIE KHCJIOTBI COAEpPXKAT B 3aBUCUMOCTH OT THIIA 1OYBHI 30—
43 % yrnepona, 32-42 % Bomopoaa, 17,5-22 % xucnopona, 2,4-3 % a3ora,
a TaKke Gocdop, cepy U Ipyrue 3JIeMeHThI TUTaHHS.

@DyIBBOKHCIOTHI — IPYIIa TYMYCOBBIX KHCJIOT, pACTBOPHUMBIX B BOJIE,
mesioyax U KucioTrax. DyabBOKHUCIOTEI — I'yMYCOBBIE BEIIECTBA JKEITOH
WIN KpacHOBaToOi okpacku. B cTpykrype ¢yibBo-, KaKk ¥ TYMHUHOBBIX KHC-
JIOT, YCT@HOBJIEHBI apoMaTHueckue W anudarndeckue rpynmsl. OmHakKo
apoMaTHyecKkas 4acTh UX B MOJIEKYJIC BEIpaKeHa MEHee SpKO, B OCHOBHOM
npeoOyasatoT OOKOBBIE LIENH, T. €. alu(aTHIecKHe, YIIIeBOJHbIE i aMHHO-
KUCJIOTHBIE KOMIOHEHTHI. 1o cocTaBy (yJIBBOKHUCIIOTHI Pa3IMuHBIX THUIIOB
MOYB MeHee pa3HooOpa3Hbel. OHM 00TaJar0T BEICOKOH ITOIBUKHOCTEIO, 3HA-
YUTEIBEHO 0oJiee HU3KUMHU MOJICKYJIIPHBIMHA MaccaMu, YeM ApYyrHe IPYIIIbI
rymycoBbix BeuiecTB. DynbpBokucioTsl copepxkar 27-30 % yraepona, 34—
42 % Bogopona, 25-30 % xucnopoxna u 1,4-2,5 % azora.

DynbBOKHUCIOTH 10 CPABHEHUIO ¢ TYMHUHOBBIMH KHCJIOTAMH COJEpIKaT
MEHbIIIE YIIIepoAa U a30Ta, Ho Oojblie Kucioponaa. O0nagaroT OTHOCUTEb-
HO 0oJiee BBIPOKCHHBIMH KHCJIOTHOCTHIO U CKJIOHHOCTBIO K KOMIUIEKCO- H
XeJaTo0Opa30BaHHUIO.

I'mmaToMesiaHOBBIE KHCJOTHI — IPYIIa T'yMYCOBBIX KHCIOT, PacTBO-
PHMBIX B 3T@HOJIE, C IPOMEXYTOYHBIMU CBOWCTBAMH MEXIy (yJIbBOKHCIIO-
TaMH M TYMHHOBBIMH KHCIIOTaMH. PaHee BKiIIOYaiack B TPyIILy T'YMHHOBBIX
kucior. OTauyaeTcs OT MOCIeIHUX PACTBOPUMOCTBIO B MOJISIPHBIX OPTaHH-
YECKUX PACTBOPHUTEIISIX U IPYTUMHU CBOICTBAMHU.

I'yMHH — OpraHHYecKoe BEIIeCTBO, BXOJIIEe B COCTaB MOYBHI, Hepac-
TBOPUMOE B KUCJIOTaX, LIENOYax, OPraHMYEeCKHX PACTBOPUTENSAX. JTa He-
9KCTparupyemMasi 4actb rymyca MpeACTaBlIeHa IBYMs TUIIAMH COCIHHECHUIM:
I'YMYCOBBIMH BEIIECTBaMH, HanOoJiee MPOYHO CBSI3aHHBIMHU C TJIMHUCTHIMHU
MHUHEpalIaMH; YacTHYHO Pa3JI0KUBIIUMHUCS PACTUTEIBHBIMU OCTATKaMHU,
YTpaTHBIIMMH aHAaTOMHYECKOE CTpOEHHEe U OOOraiieHHBIMH Hambomee
YCTOWYHMBBIMU KOMIIOHEHTaMH, TPEX/E BCErO JIUTHMHOM. B TSOKENBIX TITH-
HHUCTBIX TIOYBAX T'YMHUHBI COCTaBISIIOT Oosiee 50 % rymyca.

I'ymuduurpoBaHHBIC BEIIECTBA MOYBHI 00JIee YCTONYMBEI K MHKPOOHO-
JIOTUYECKOMY Pa3JIOKCHHIO, YeM HeryMH(HLUUpOBaHHbIe coenuneHus. On-
HAaKO pas3lioKEHHE T'yMyca B IIOYBE, XOTS M MEAJICHHO, HO MPOUCXOMAUT.
B ycnoBusix Pecny6mku Benapych Ha moisix, 3aHATBIX 3€pHOBBIMH KYJIb-
TypaMu, 3a BETeTallMOHHBIN MEPHOJ Ha JIEPHOBO-TIOA30JIMCTHIX TI0UBAX pa3-
naraercs 0,7-0,8 1/ra rymyca, nponamssiMu — 1,0-1,2 1/ra ¢ o6pazoBanu-
€M JIOCTYITHOTO pacTeHMsIM MHHEpaIbHOTo a3ota, pocopa, cepel. B rymy-
ce copaepxurcs okoino S5 % aszora, 1,5-2,5% docdopa. B nmepHOBO-
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MOJ30IMCTBIX TTOYBAX HA OPTaHMUYECKHE COCOWHEHHS B 3aBUCHMOCTH OT
rpanyiomerpudeckoro cocraBa npuxojurcsi 30-40 % c¢ocdopa u 90 %
cephl OT O0LIEro cojiepKaHusl ATUX IJIEMEHTOB B IIOYBaX.

I'ymyc sBAsieTCss HE TOJILKO MCTOUHHKOM MUTATENBHBIX 3JIEMEHTOB IS
pacTeHuil, HO U OKa3bIBaeT MpPSMOE BIMSHUE Ha BOAHO-(DU3UYECKHE CBOM-
cTBa N04Bbl. C yBEJIMYEHUEM COJEp KaHUs B [IOUYBE yIIIepoAa YMEHbIIAETCS
IUIOTHOCTH TIOYBBI, YBEIMUYUBAECTCSA NMOPO3HOCTh U BIAroeMKOCTb. OpraHu-
Yeckasi JacTh IOYBBI 00JIafaeT MOILIHOW BOJOYIECP)KMBAIOIIEH CHOCOOHO-
CTBIO, MOXXET CBsi3aTh B 7—10 pa3 Oombmoie BOABI, YeM MHHEpabHAs.
Ha xaxplii IPOIIEHT TyMyca B IIOYBE BJIArOEMKOCTh €€ IOBBIIIAETCS Ha
8-10 BecoBBIX POLIEHTOB. DTO OCOOEHHO BAXKHO IJISI JIETKUX CYIECUaHbBIX U
MIECYAHBIX MOYB.

JInsa TsKenpIX TIIMHUCTBIX M CYTVIMHHUCTBIX MOYB IOJIOKUTEIbHAsA POJIb
ryMyca OIpeNeNseTcsl ero BIMUSHHEM Ha PBIXJIOCTh, adpallUio, YCTpaHEHHE
M30BITOYHOI BIIaXXHOCTH, T. €. YCTaHOBJIeHHE OoJjiee OnaronpusTHHIX yCio-
BUH Ul POCTa U Pa3BUTHS PACTCHUM.

Crneunguueckas posib 'yMyca B OCTPYKTYPUBAHUH OIPENEIISETCs, TI1aB-
HBIM 00pa3oM, MOJBMKHBIMH, TUIPOPHUILHBIMH KOMIIOHEHTAMH, BXOZSIIH-
MH B €T0 COCTaB.

CucremMaTnueckoe IPUMEHEHNE OPraHUYeCKHX, MUHEPAIbHBIX yHoOpe-
HUH B COYETaHUH C U3BECTKOBAHUEM IOYBBI OKa3bIBACT CYIIECTBEHHOE BIIH-
SHUE Ha YIydIlIeHHE BOAHO-(HM3MYECKUX cBoiicTB mouB. Ilo manusiM WH-
ctutyTa mouBoBeneHus u arpoxumun HAH Pecriyonmku bBenapycsk, Ha mep-
HOBO-TIOZ30JIUCTON CIa000KYIBTYPEHHOH JISTKOCYTIIMHUCTON MOYBE JKCIIe-
puMeHTaIbHOM 6a3bl «KypocoBIIrHAY, OTIUYAIOMIEHCS MaJIOl (GUIbTpanu-
OHHOM CIIOCOOHOCTHIO, M3BECTKOBAaHHE, BHECEHHE OPTraHMYECKUX, MUHE-
pPaIBHBIX yIOOPEHUH U MOCeB KJeBepa MOBHIMIANI0 KO(PGHUIMEHT QUiIbTpa-
wan ¢ 0,7 10 63 m®B cyTKN.

UccnenoBanusimu MHcturyTa nouBosenenus: u arpoxumun HAH bena-
PYCH YCTQHOBJIEHO, YTO HEOJIarONpHATHBIH BOIHBII PEKUM IIECYAHBIX TT0YB
CYIIECTBEHHO YIydIIalcs MPU NMPUMEHEHHH BBICOKHX /103 OPraHWYeCKHX
ynobpennit (ot 60 1o 220 1/ra 32 pOTaNXIO 7-MOJFHOTO CEBOOOOPOTA), MIPH
COYETaHNH UX C 3€JCHBIMH YAOOPEHHAMH, TIOJHBIM MHHEPAIBHBIM YHOOpe-
HHEM U M3BECTKOBaHMEM. [IprMeHEeHNe OpraHuuecKuX yI00peHnit crocoo-
CTBOBAJIO YIYYIICHNUIO (PM3MYECKUX CBOWCTB ITOYBBHI, YBEIMYMBAJIO MOJE-
BYIO BJIATOEMKOCTh U 3aIlac MPOJyKTUBHON BIIar.

YcraHOBIIEHA M aKLIENTOpPHAs POJIb TyMyca B 3aKpeIUIEHHH M30BITOYHO-
ro KOJIMYECTBA BHOCHUMBIX B MOYBY MHUHEPAIBHBIX M OPraHUYECKHUX Be-
mecTB. OTa QyHKIHS IyMyca 0co00 YeTKO IPOSBIISETCS IPH MPUMEHEHHH
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MHHEpaJbHBIX yIO0OpeHHH U 0COOEHHO a30THBIX. BpeMeHHO 3aKkperuieHHbIe
9JIEMEHTHI MTUTaHUs, BCIEACTBUE 0OJIee MHTEHCHBHOTO Pa3BUTUSI MUKPOOP-
TaHU3MOB, IIOCTETIEHHO IIEPEeXO/sIT B JIOCTYIHYIO Ul pacTeHuil dopmy
PaBHOMEPHO Ha NPOTSHKEHHM BEreTaluu, oOecrednBasl CeJIbCKOXO03si-
CTBEHHBIE KYJIbTYpbl HEOOXOAMMBIMH [UISi MHUTAHHS COCAMHEHUSIMH. 3a-
KperuieHHe M30bITOYHOro B Hayajle BEreTallud PacTeHUH a3ora ynoOpeHuil
NPEOXPaHsIET €ro OT BBIMBIBAHMSI, COXpAHSET B chepe pa3sBUTHI KOPHEBOM
CHCTEMBI, oOecrieynBasi pacTeHHsI a30TOM IO Mepe MUHEpaIU3aliH B OC-
HOBHBIE IIEPUO/IBI POCTA H Pa3BHTHSI.

['yMycoBBIE BeLIeCTBAa OKa3bIBAIOT 3aIIUTHOE AEHCTBHE Ha MOHBI (oc-
dopa, xanusg U IPYyrux NUTATENbHBIX 3J1eMeHTOB. OHHM, 0OBOJaKUBas I0-
BEPXHOCTh MHUHEPAJIOB I'yMYCOBBIMH IICHKaMH, IPEMATCTBYIOT HeoOpaTu-
Moii copbuuu ¢pochaToB B mouse. briia 3aMedyeHa CriIoCOOHOCTh T'YMYCOBBIX
BCLICCTB NpE€AOTBpallaTh q)HKcaHI/IIO TJIMHUCTBIMU MUHEpAJIAMU KaJlvsd 3a
cyeT 00pa3oBaHUs COCAMHEHU THIA XENIaTOB.

CrocoOHOCTh TyMyca akIeNnTHpOBaTh BHOCHMBIC B MOYBY B Ipolecce
TEXHOI'CHEC3a OPTaHNYCCKUC U MUHEPAJIbHBIC TOKCUYHBIC BCIICCTBA OIIPEIC-
JISIET ero Ba)KHYIO DKOJIOTHYECKYIO pOJib B arpolieHo3ax. B wacTHocTH, Ty-
MYCOBBIE BEILlECTBa 00JIAIAOT BHICOKMMH BEIMYMHAMH €MKOCTH KaTHOHHO-
ro oOMeHa U YACNbHOH MOBEPXHOCTHIO, HIPAOT BAXKHYIO POJb B COPOLMH
repOHIUIOB. Benuka ponb rymyca B CHHXKEHHH TOKCHYHOTO JCHCTBUS Ts-
JKEJIBIX METAJUIOB. ['yMycOBbIe BelllecTBa CIIOCOOHBI 00Pa30BaTh C TSIKEIBI-
MH MeTajllaMH TPYJIHO- M HEPAaCTBOPUMBIC BBHICOKOMOJICKYIISIPHBIE KOM-
IUICKCHBIC COEIUHEHHUS, YTO CMArYaeT WM MOJHOCTBIO CHHIKAeT BO3ICH-
CTBHE TOKCHMKAHTOB Ha MHKPOOHBIE COOOILECTBA IOYB, CHIKAET HAKOILIE-
HUEC TOKCUYHBIX BCIICCTB B paCTeHHeBOquCKOf/'I MMPOAYKIIUH.

HpI/I‘-H/IHa HU3KOT'O COJACPKaHUA TrymMyca B JCPHOBO-TIOJA30JUCTBIX ITOY-
Bax — YCJOBHUA HUX q)OpMI/IpOBaHI/IH, TJIABHBIM 06p8.30M B CBsI3U C MECHbBIIIUM
nputokoM ®AP 1 COOTBETCTBEHHO MEHBIINM OOpa30BaHUEM CBEXKETO Op-
TaHMYECKOT'0 BEIECTBAa, a Takke 0ojee HHTCHCUBHBIMH TEMIIAMH €T0 pa3-
noxeHus. [1oaToMy HE0OXOIUMO CO3/laBaTh OC3TUPHUIIMTHBINA, a B psje
ClTy4yaeB U MOJIOXKUTEIbHBIN OanaHc TyMyca.

OTnnunrtenbHas OCOOEHHOCTH OPraHMYECKOrO BEIIECTBAa JIEPHOBO-
NOJ30IMCTHIX TT04B PecriyOnmku benapych — BeICOKOE cofiepikaHue yriepo-
na HepactBopumoro ocratka (30-40 % BajoBoro copepxkanust u Oosnee),
4TO 00YCJIOBIEHO HCIIOJB30BAHUEM JJIMTEIBHOE BPEeMs B Ka4eCTBE KOMIIO-
HEHTa TOp(0-HABO3HBIX KOMIIOCTOB OOJBIINX KOIHYEeCTB TOp(da, B cOCcTaB
KOTOpOro BXOHT cremuduaeckue Bemectsa (6utym 4-5 %, nurauea 17-
18 %), cmabo mopmarompecss MUKPOOHMOIIOTHYECKOMY BO3ICHCTBHIO W HE
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Y4acTBYIOLIME B MOYBOOOPA30BAHUM M NMUTAHUM pacTeHnil. OTHOCHTENbHAS
CKOPOCTh MHHEpPAIM3aIllMd OPraHW4ecKoro BemiecTBa Topda NpuOIH3H-
TenbHO B 4,5 pa3a HIbKe, 4eM HaBo3a. KoMmnocT no ckopocTtu MUHeEpanu3a-
LM 3aHUMAeT NPOMEXYTOYHOE IIOJIOKEHUE MEXTy HaBO30M U TOPHOM.
BricTpas MuHepanu3aiys HaBo3a oOycioBieHa 0ojiee BHICOKUM COJEpXkKa-
HUEM B HEM BOJOPACTBOPUMBIX BEIIECTB U MEHBIIUM COJEpPKAHUEM TPYA-
HOpPA3/1aralouxcss KOMIIOHEHTOB — LEJUIIONO03bl, TPYAHOTUAPOIU3YEMBIX
0€KOB, BOCKOCMOJI, TUTHUHA.

ConepxaHne ryMyca B IIOYBE OKa3bIBAET CYIIECTBEHHOE BIHMSHHE HA
a¢pdexTuBHOCTh ynoOpenuit. [lo manHpiM MHCTHTYTa IOYBOBENCHUS U ar-
poxumun HAH Pecnyonmuku benapyck, 3a cuer MUHEpaTH3aliyd OpraHude-
CKMX BELLECTB [I0YBBI PACTEHHS MOTYT YCBOUTH 20—25 Kr a30Ta Ha KaXKJbli
IIPOIIEHT TyMyca B [OYBeE.

Ha nouBax c HEBBICOKMM COJiep)KaHHEM TI'ymMyca BO3pacTaeT MOoTped-
HOCTh B a30THBIX YAOOpeHUsX, a (pochopHbIe U KanuitHble yaoOpeHus: 6e3
BHECEHHs a30Ta HE MPOSIBISIIOT BBICOKOH addexruBHocTH. Ha mousax c
BBICOKHM COJIEp)KaHHEM I'yMyca CHHXKAeTCsl TOTPEOHOCTh B a30THBIX YH00-
penusix u nossbiaeTcs 3G dexTuBHOCTL GOCHOPHBIX U KAIUIHBIX, TaK KaK
pacTeHus Jiydimie oOecreunBaloTCsl a30TOM 3a CUET 3arnacoB MouBbl. O0600-
meHne 62 OMbBITOB C IYMEHEM Ha JIEPHOBO-TIOA30JIUCTHIX CYIIECYaHBIX M0Y-
Bax IIOKa3ayo, 94To mpubaBka ypoxas ot npuMeHeHus 180 xr NPK cocra-
Buia 0,6 T/ra 3epHa Ha mouBe C cojepxkanueM rymyca 1-1,3 % u 1,4 1/ra
IIpU yBeNnU4eHNnH rymyca 1o 1,9-2,2 %, 1. e. Gozee uem B iBa pasa.

Bonee Bbicokas 3 PEeKTUBHOCTE MUHEPAIBHBIX yIOOpCHUI Ha XOpPOLIO
TYMYCHPOBaHHBIX OKYJIBTYPEHHBIX IOYBAX — CBUIETEIHCTBO BO3PACTAIOIIIE-
r'0 3HaYEHH II0AOPOANS OYBH B MHTCHCHUBHOM 3€MJICICIIHH.

B cBsa3u ¢ TakuM OONBIIMM 3HAYEHHEM TyMyca B IUIOJOPOAUHU ITOYBHI
00JBIION HHTEpEC MPEACTABIISIOT UCCIEOBAHUS [0 TEMIIaM T'YMYCOHAKOTI-
neHns B mousax. O0oOmeHNe TaHHBIX MHOTOJIETHHX CTAIlMOHAPHBIX OIIBI-
TOB C Pa3IMYHBIMU CUCTEMaMH yIO0OpEHHs Ha JIGPHOBO-TIOA30JIUCTHIX MOY-
Bax I10Ka3ajo, YT0 HanOOJIbIINE U3MEHEHHUS B COJIEPKAHUM TyMyca Ipouc-
X044t B nepBble 7—10 €T, 3aTeM 3TOT MOKa3aTeNlb Malo U3MEHSETCS B CBsI-
31 C YCTQHOBIICHMEM PAaBHOBECHOTO COCTOSHUS NPOLECCOB MMHEpaIH3a-
in — rymudukamuu. Ilpu ucnonb30BaHUM TOUBBI Oe3 ynoOpeHuit copep-
JKaHWE TyMyca CTa0MIM3HMpyeTcsl Ha YpoBHE B cpeaHeM Ha 20 % Hipke nc-
XOJIHOTO, MPH HCIOJIb30BAHUM MHHEPAIbHON CHUCTEMBbI yHOOpeHWH — Ha
15 %. Ilpu mnuTenbHOM IPUMEHEHHWH HaBO3a COAEp)KaHHE T'yMmyca coxpa-
HSIETCS] HAa HCXOJHOM YPOBHE, a IIPH COUYETAHUH OPTaHUIECKUX YIOOpEeHUit ¢
MHUHEPATHLHBIME Ha0I0MaeTcs ero noBbienne 10 20 % BhIIIe HCXOTHOTO.
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XapakTep comep)kaHHs TyMyca B IT0OYBaX 3aBHCHT OT 103 OPraHUYECKUX
yIOOpeHNH 1 KIIMMaTHYeCKUX YCIIOoBHH. Ha Jlerknx 1epHOBO-NIOA30JIUCTHIX
noyBax COJIMKaMCKOHN OIBITHOW CTaHIMM NpUMEHEHHE 7 T/Ta HaBo3a B TOJ
B ceBOOOOPOTE C MHOTOJISTHUMH TPaBaMHM CJ1a00 BIIMSUIO HA YPOBEHb TyMy-
cupoBaHocTH. BHecenne 20 T/ra HaBO3a €XEro{HO B OHOM U3 JUTUTEIHHBIX
OMNBITOB B ['epMaHny B 3epHONPONALIHOM CEBOOOOPOTE Aaxe 3a 8 JIeT Io-
BBICHJIO CoJepkaHue Trymyca Ha 65 %. IloBbllieHHE 103 OpPraHUYecKUX
yIoOpeHnuii 1O SKCTpEeMalbHO BRICOKHX (60 T/Ta B TOM) B AIUTEIHHOM OIIBI-
te B CxepHeBunax (Ilompima) yBenmuuuBano coaepkanne rymyca doiee qeM
B 3 paza (¢ 0,79 mo 3,09 %).

[Ipu ompeneneHUH ONTHMYyMa TIABHOE YCTAHOBHUTH HIDKHIOID TPAHHUILY
CONIEpXKaHUSI TyMyca, TPH KOTOPOH HEIOCTATOK B IOYBE OPTaHHYECKOTO
BEIIIECTBA SIBJISICTCS TOPMO3aM B (JOPMHUPOBAHMH BBICOKHX YPOXKaeB, UTO ke
KacaeTrcsi BEpXHEro Inpejeia, TO Ul JIEPHOBO-NOA30JIUCTHIX MOYB €ro Co-
Jiepykanue OyJIeT ONpeiessiTCs], IPEXkKIIE BCEro SKOHOMUIECKUMH IIPHYHHAMH.

Bricokoe copepikaHue rymyca B IOYBE 0OXOAUTCS JOPOTO, U €CIIU T104-
Ba COJEPKUT 3 % rymyca, TO JjIsi MOJIAEPKAHUS ITOTO BBHICOKOTO YPOBHS
notpedyercst B ABa pa3a OoJbllle BHOCUTh OPTaHUYECKUX YAOOpeHHH, yeM
npu cojaepxkaHuu 2 %, MOCKOJIBKY B TIEPBOM cIydae 3HAYUTEIHHO HHTCH-
CHBHEEC MPOTEKAIOT MHUKPOOMONOTHYECKHEe Tporecchl. [lo maHHBIM
T. H. KynakoBcko#l, onTuUMajbHblE M[apaMeTpbl rymyca i JEpHOBO-
MOJ30JIUCTHIX CYTJMHHUCTHIX IMOYB cocraBisieT 2,5-3,0 %, cymecdaHBIXx —
2,0-2,5 u necuansix — 1,8-2,0 %.

MHoroeTHIe TpaBbl HApSAAy C OPraHUYECCKUMHU YIOOPCHUSAMU SBISIOT-
CA OOHUM U3 UCTOYHUKOB I'YMYCOHAKOIIJICHU.

IIpu cooTHOUICHNM MHOTOJNIETHHX TPaB M MPOMALTHBIX KyIbTyp 1,5 mis
nojIepkaHus 6e3neuuTHOro OanaHca rymyca Ha CBSI3HBIX IT0YBaxX HEO0O-
X0auMo BHOCUTE 10—12 T/ra mOACTHIIOYHOTO HABO3a, Ha Jerkux 12—18 1/ra,
a B cpenHeM Ha manrHe B benapycu — 12,3 1/ra.

Kak nokasanu uccienoBaHus, sl MoanepkaHus o6esneduiurHoro 6a-
JIaHCa TyMyca Ha JIEpHOBO-TIOJ30JIMCTHIX MOYBAX B IJIOJOCMEHHBIX CEBOOO-
OpoTax IpH COJIep)KaHUKM MHOTOJIETHUX TpPaB B CTPYKTYpE IMOCEBHBIX IIO-
maneit ot 19 mo 30 % Tpebyercs ot 14 1o 7 T/ra HaBO3a COOTBETCTBEHHO.

Bonbiioe 3HaueHne UMeeT He TOJBKO O0Iee cosepKaHue ryMmyca, HO U
ero cocras. B mpupoze cymiecTByeT MHOTO NTPUMEPOB, KOTJa BEICOKOE CO-
JIepKaHWe TyMyca eIle He SBIIETCS MOKa3aTeleM BBICOKOTO TIOJOPOIHS.
B 10 ke BpeMs U3BECTHBI CBOMM IIJIOAOPOANEM MAJIOTyMYCHBIE TIOUBHI TPO-
MUKOB. Bce 3TO TOBOPHT O TOM, YTO IUTOJOPOIHBIC IMTOYBHI JOJDKHBI HE
TOJIBKO 00JIaIaTh OIPEeNICHHBIM 3alacoM T'yMyca, HO BaXKHO eIle, YTOOBI
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3TOT I'yMyC OBLT aKTHBHBIM, MOOMIIBHBIM, 9TOOBI OH HE OCTABAJICSI MEPTBBIM
3aracoM, a JesTeIbHO Yy4acTBOBaJ B OMOJIOTHYECKUX, XUMUYECKUX U QU3H-
YeCKHUX Tpoleccax IIOUBbl M 00ecrieunBall pacTeHHs SJIEMEHTaMH IIUTaHuUsI.

Hccnenosanus, nposeneHssle B Mucruryre arpoxumuu um. . H. Ilps-
HumHukoBa (Poccus), mokasanu, 4To AIUTENbHOE NMPUMEHEHHE OpraHHude-
CKUX UM MHMHEpaJIbHBIX YAOOPEHUH MPaKTUUECKH HE M3MEHSUIO IPYIIIOBOTO
cocTtaBa rymyca. B To xe BpeMs pu JJIMTENLHOM NPUMEHEHUH Y100peHui
HaOTI0ATIOCh KOJIMYECTBEHHOE N3MEHEHHE COJEPKAHUS Tymyca, (PU3UKO-
XMMHWYECKHX CBOMICTB MOYBBI, HMHTEHCHBHOCTH JAEATEILHOCTU ITOYBEHHON
Mmukpodopsl. Bonee cunpHOE neiicTBHE IMTENBHOE IPUMEHEHUE yaRoOpe-
HUH OKa3bIBAET HA COJAEPXKAHUE IOJBIDKHBIX M BOJOPACTBOPHMBIX (hpak-
. Pe3ynbTaThl JUIMTEIBHBIX OMBITOB IOKA3aJIM, YTO B BApHaHTax C yI00-
PEHMAMHU YBEIWYMBAETCS B JAEPHOBO-NOJ30JUCTBIX II0YBAX COJEpXKAHME
BOJIOPACTBOPUMBIX TYMYCOBBIX BemiecTB. [Ipudem Oojbliee HaKoIUIEHHE
BOJIOPACTBOPUMOTO I'yMyca OTMEUYEHO NpH INPUMEHEHHH HaBO3a U HaBO3a
coBMecTHO ¢ NPK, uem onaux NPK-yno6penwuii.

B cBs3M ¢ HakoIUIEHHEM BOJOPACTBOPUMBIX (OPM OPraHMYECKOro Be-
IIecTBa B MOYBaX IMPH JUIMTEIBHOM NPHUMEHEHHH YAOOpeHMH Iperronara-
10T, YTO B €T0 COCTaBe 3HAYMTEIILHOE MECTO 3aHMMAIOT CBEKEOOpa3oBaH-
HBIE TYMYCOBBIE COCIMHEHMS, HAXOAAIINECsS HAa PAaHHUX CTalusX TymyQu-
Karuu, 0ojee «MOJIOJIbIC) B XUMUYECKOM OTHOLICHUH.

B mpomecce rymu¢puKannu OpraHMYECKOE BELIECTBO PACTHTEIBHBIX
OCTaTKOB MPOXOJUT Psifl MOCIEJ0OBATENbHBIX CTaAUM, KOTOPBIE B 3aBUCUMO-
CTH OT YCJIOBHH IMOYBOOOPA30BaHMS MPOTEKAIOT C Pa3IMYHON JUI KON
CTaJuH CKOPOCTBIO:

PactutenbHble ocTatkn — ['unpoduibHas craaus paszinoxenus — ['ua-
pocobHast cramust paznoxeHuss — MoOHHO-MOEKyIsipHast CTaaus pa3jioxkKe-
HUS (MUHEPaTHU3aIis).

IlepBas craaus TymypuKanmum XapakTepHU3yeTCs THAPOQIILHOCTHIO,
BO3HHKAIOIIEH KakK 3a CYET MPOAYKTOB PA3JIONKEHUS PACTUTENBHBIX OCTAT-
KOB, TaK M 3a CYET Pa3JOXKEHUs CaMHUX MHKPOOPTaHM3MOB, HX Pa3llararo-
mux. BHeceHre HaBO3a Jake B BBICOKUX n03ax exerogHo (60 1/ra, Ckep-
HEBHIIBI, [loybIIa) HE yBETHMUYMBACT THAPO(PHUIBHOCTh OPraHHYECKOTO Be-
IIECTBA MOYBHI B OTJIMYNE OT MHUHEPAIBHBIX yIOOpEHHH. DTO yKa3bIBaeT Ha
TO, YTO HABO3 XapaKTepu3yeTcs ckopee ruapo(oOHBIMU, YeM THUAPOPHIIL-
HBIMH CBOMCTBAaMH. DTO, HO-BUIMMOMY, CBSI3aHO C TEM, YTO OOJIBILIOE MECTO
B COCTaB€ OPraHUYECKOro BEIIECTBA HABO3a 3aHUMAIOT YK€ IOJIHOCTBIO
c(hOpMHUPOBABIINECS TYMYCOBBIE BEIIECTBA.
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2.2. Ilorj1oTHTEIbLHAS CIOCOOHOCTH MOYBbI

CrocoOHOCTh TTOYBBI IOTJIONIATH MOHBI M MOJICKYJIBI Pa3IMYHBIX Be-
LIECTB U3 PACTBOPOB U yAEPXKUBATh UX HA3bIBAETCSI MOIJIOTHTEIbHOM CIO-
COOHOCTBIO IIOYBBLL. DTO CBOMCTBO IOYBBLI OBLIO M3BECTHO AaBHO. Eine B
cepenune XIX B. anrnmiickuii yuenstit [I. Yait ycraHoBuMII, 4TO ITOYBOH MO-
TJIOLAETCS. HE BCSI COJIb, @ TOJIBKO €€ OCHOBAHME, IIPU 3TOM U3 IIOUBHI B pac-
TBOP NEPEXOAUT TAKOE )K€ KOIMYECTBO APYTMX OCHOBAHUH.

Bonpmoit BKiTag B M3y4eHNE TOTIIOTUTEIHHOM CTIOCOOHOCTH TTOYBBI BHEC
K. K. T'enpoiin. B ero tpynax mccienoBaHne MOTIOTUTEIHHOM CITIOCOOHOCTH
II0YB TECHO YBSI3aHO C MHOTOYMCICHHBIMU TEOPETHUYECKUMH U NpaKTHYE-
CKAMH BOTIPOCAaMHU NPUMEHEHHUs YIOOpPeHHH, NMUTAaHUS PACTCHHUN, XHMMUYe-
ckoif menunopanuu nous u T. 1. K. K. T'enpoiir; BeIAenMII NATh BUAOB HOTIIO-
TUTEJIBHOW CIIOCOOHOCTH TOYB: MEXaHMYECKYI0, (H3MYECKYI0, XHMHYe-
CKYI0, PU3MKO-XMUMHUECKYIO, HIIK OOMEHHYI0, 1 OMOJIOTHYECKYIO.

Mexannyeckasi IOTJIOTUTEJNbHAs CMOCOOHOCTH — 3TO HanboJjee Mpo-
CTO# BHJ] TOTJIOIIEHHs, KOTOPOE MPOUCXOUT OJiarojapsi HAIMYHIO B TI0UBE
TOHYAMIINX TMOP M KaNWUIAPHBIX X0I0B. Menkue TBep/ble YacTHIIbI, B3Be-
IICHHBIC B (OMIIBTPYIOMICHCS Yepe3 MOYBY BOJIE, 3a/ICPKUBAIOTCA, T. €. Me-
XaHWYECKH MOTIIOIAIOTCS. MexaHudecKkasl MOTJIOTHTENbHAS CIIOCOOHOCTH
3aBUCUT OT TPaHYJOMETPUYECKOIO0 M arperaTHOro cocTaBa IOYBBI U €€
CJIOXKEHUSI, Y MeCYaHbIX MOYB OHA MHUHMMAaJbHAs, Y TJIMHUCTBIX — MAaKCH-
MaybHas. MeXaHH4YeCKH MePBOHAYAIBHO TOTIIOMAIOTCS (OChOpPUTHAS MY-
Ka, U3BECTKOBBIC yA0OpeHUs (JIF00OH CTEleHH M3MENbYCHUs), MUKPOOpra-
HU3MBL. braromaps MexaHH4ecKoil MOTJIOTUTENHHON CIIOCOOHOCTH M3 T0Y-
BBl HE BBIMBIBAIOTCS WJIMCTBIE YaCTHUIBI U HEPACTBOPUMBIE B BOJE ymoOpe-
HUSL.

®Du3uyeckas MOIJIOTUTEIBHAA CNOCOOHOCTH IOYBBHI — 3TO CIOCOO-
HOCTH €€ TI0JI0KHUTEIBHO WM OTPHIATENFHO acOPOHUPOBATh ra3bl, MOJIEKY-
JIbl COJIEH, CIUPTOB, IIEJI0OYeN U APYruxX BelecTB. PacTBOpeHHOE BEIIeCTBO
MPUTATUBAETCS] UM OTTAIKHUBAETCS MOBEPXHOCTBIO TBEPABIX YACTHILl MOY-
Bbl. IHTEHCUBHOCTB (PU3UUECKOTO TOTIIONMICHNUS NPSIMO 3aBHCUT OT KOJIMYe-
CTBa MEJIKOAMUCHEPCHBIX YaCTHUI] B IOYBE U CUUTAETCS IOJOXKHUTEIbHBIM,
KOTrJa MOJIEKYJbl PACTBOPEHHOIO BELIECTBA MPUTITUBAIOTCS YaCTUIAMU
MOYBBl CHJIBHEE, Y€M MOJEKYNIbl BOABI, U OTPULATEIbHBIM, €CJIU CHUIbHEE
MIPUTATHBAIOTCS. MOJIEKYJBI BOABL. [lomokuTenpHOoe (U3NIecKkoe IMOTIIomnIe-
HHE aMMHaKa MOYBOW TNPOWCXOIWT MpPH BHECEHHH OE3BOTHOTO aMMHaKa
WM aMMHAYHOM BOJIbI, OTPULIATENIBHOE — PACTBOPOB HUTPATOB U XJIOPUIOB.
D10 00yCIOBIMBAET BBHICOKYIO IOABIDKHOCTH ITOCIEAHMUX B II0YBE, YTO
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HEOOXOIMMO YYHTHIBATH TPH BHECEHHHM HHUTPATHBIX M XJIOPCOJIEPIKAIIIX
MUHEpAIBHBIX YI00peHuit. HuTpaTHble MUHEpalIbHBIC YIOOPCHUS CIEIyeT
BHOCHTH OJIMDKE K MOCEBY HJIH B TIOAKOPMKY, a COAEpIKaIlne MHOTO XJiopa —
C oceHH, 4TOOBI MPOU30NLUIO XOTsI ObI YACTUYHOE BHIMBIBAHHE €T0, TaK KaK
OOJIBIIIMHCTBO KYJIBTYP OTPUIATEIBHO PEarupyer Ha XJIop.

XumMu4yecKas MOTJIOTUTETbHASI CIOCOOHOCTH — 3TO CIIOCOOHOCTD MOY-
BBl yIIEP)KUBATh UOHBI MyTeM O0pa30BaHUs TPYIHOPACTBOPHMBIX WM HE-
PacTBOPHMBIX B BOJIC COCIMHEHHH B pe3yJibTaTe XUMHUYECKUX pPEaKIni,
MIPOUCXOIAMHUX B MmouBe. Hanbompiee 3Ha9eHHE XUMUIECKOE TIOTJIONICHIE
HUMeeT IpHU IPEeBPaICHAN coeAnHEHNH (ocdopa B ITOUBe.

Du3NKO-XUMHIYecKasi, WIH O0OMeHHasl, MOTJIOTHTEJIbHasl CIOC00-
HOCTb — 3TO CIIOCOOHOCTh MEIKOJUCIIEPCHBIX KOJUIOMIHBIX YaCTHUI] TIOYBHI
(ot 0,00025 MM 10 0,001 MM), HECYIIUX OTPULIATETBHBIN 3apsi, MOTJIOMATE
pa3iIuYHbIe KaTHOHBI W3 PAacTBOpPA, NMPHYEM MOTJIONICHHE OJHUX KaTHOHOB
COMPOBOXKJACTCS BHITCCHCHHEM B PACTBOP J3KBUBAJICHTHOTO KOJMYECTBA
IPYTHX, paHee IOTJOMICHHBIX TBepaoi (pakmuedi mouyBsl. COBOKYITHOCTH
MEJIKOMCIICPCHBIX MMOYBEHHBIX YaCTHII, 00IaaroIuX 0OMEHHOM MOTIOTH-
TenpHOU crocoOHocThIo, K. K. T'empoiily Ha3Baa moYBeHHBIM MOTJI0IIAI0-
muM komiuiekcom (ITIK).

[TouBeHHBIE KOJUTOMIBI MOAPA3ACISIIOTCS HA OPTaHUYECKHe, MUHEPAIb-
HbIE M OpraHO-MHHEpajbHble. OpraHMYeCKHE KOJUIOWABI IMPEICTABICHBI
TYMYCOBBIMH BeUIeCTBaMHU (TYMHHOBBIE KHCIOTHI, (DYJIBBOKHCIOTHI U WX
COJTH), MHHEPAJbHBIC — TJIMHUCTHIMU MUHEPATaMU, KaK KPUCTAILTHYCCKIMH,
Tak ¥ aMOP(HBIMU COCTUHEHUSAMH (KpEeMHHUEBAst KUCIIOTA, THAPATHI IOITY-
TOPHBIX OKCHJIOB).

CrocoOHOCTh OpraHMYECKHX KOJUIOMIOB M MHHEPAJIOB TJIMH K 0OMEH-
HOMY TIOTJIOIICHUIO KaTHOHOB OOYCIJIOBJICHA UX OTPUIATEIBHBIM 3apsIOM.
ITosTomy mornomaroTcsi KaTHOHBI coyieil (ymoOpenwuit). IlomoxuTenpHBIN
3aps UMEIOT KOJUIOWIHBIE THIPOOKCUIBI XKejle3a W allOMUHUS, Toraa 00-
MenHo nornomiarres annodsl NO;™, H,PO,, SO42_. OOMEHHO HOTJIOLIAI0T-
cs B II0YBE KaJIMWHBIC M MHOTHE a30THBIE YI0OPESHHUS.

OOMeHHasl TOTJIOTUTENFHAS CHOCOOHOCTh MMEET OOIBIIOEC 3HAYCHHE
IUTsl TIMTaHUS pacTeHW W npuMeHeHws ynoopenuid. ITormomennsie TTTTK
KATHOHBI JOCTYIIHBI IS pacTeHuii B o6Men Ha H', momyuaemsiit mpu juc-
commarmu H,CO;3 (H,CO3 — H' + HCO3"), KoTopast BELAEIACTCS TPH IBI-
XaHUU KOpHEU pacTeHU.

ITockoJIbKY MOTIJIOIIEHHBIM Kalui Ha CBSI3HBIX IOYBAaX HE BBIMBIBAECTCS
U3 MOYBHI, TO MOBHIIICHHBIC J03bI KATHWHBIX yIOOPEHUI MOXHO BHOCHTH B
3arac M HOBBIIIATH COJIEPKaHNUE KaIHs B TIOUBE.

3aKO0HOMEPHOCTH 0OMEHHOT0 MOTJIOIIEHN KATHOHOB!

- peaxkuust oomeHa Mexay I1ITK n xkaTHOHAMHU COJIEBBIX PacTBOPOB IIPO-
TEKaeT B YKBUBAJICHTHBIX COOTHOIICHUSX;
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- peakuuss OOMEHAa KAaTHOHOB oOpaTuMa, T. €. TMOTJIOIICHHBIA KATHOH
MOJKET OBITh CHOBA BEITECHEH B PacTBOP:

MIIK) H + KCl = TIIK) K"+ HCl,
K'r
[IIK) Ca®* + 2KCl — TIIIK) - - CaCl,,

IIK) H* + NH4;NO; — TIIIK) NH," + HNO3;

- IIpU MIOCTOSTHHOWM KOHIICHTPAIIMU PAcTBOpPa KOJIMYECTBO KATHOHOB, BEI-
TECHSIEMBIX M3 IOYBBI B PAaCTBOpP, YBEIMYMBACTCS C YBEJIMYCHHUEM O0beMa
pactBopa;

- IIpY TIOCTOSTHHOM 00BbEM€e PACTBOpa KOJHUYECTBO KaTHOHOB, BBHITECHSC-
MBIX M3 TOYBbI B PACTBOP, MOBBINIAETCS C YBEIHMUYCHHEM KOHICHTpAIUU
pacTBOpa BBITECHSIIOLICH COJIH;

- peakiii OOMEHHOTO TOTJIOIICHHsI B MMOYBAX MOMYHMHSIOTCS 3aKOHY
JIEMCTBYIOIINX MACC: YeM BBIIIEC KOHIEHTPAIHSI KATHOHOB B PACTBOPE U YeM
HKke coxaepxkanue katuoHoB B 1K, Tem Oosbllle KATHOHOB MOTJIOTHTCS
TOYBO;

- peakuu oOMeHa KaTUOHOB IPH B3aWMOAEHCTBUH TIOYBBI C PACTBOPOM
MPOTEKAIT ¢ OOJIBIION CKOPOCTHIO, TaK KaK OOMEH KaTHOHOB MPOUCXOIUT
Ha HOBerHOCTI/I KOJIJIOMJHBIX YaCTHIL ITIOYBBI;

- pa3HI)Ie KaTHUOHBI IOIJIOIIAKTCS HO‘IBOﬁ nu y[[ep)KI/IBaIOTC}I B IIOIJIO-
[IIEHHOM COCTOSIHHM C HEOJMHAKOBOW dSHeprueit. Uem OoJblie aToMHAs
Macca ¥ 3apsij] KaTHOHA, TeM CHJIbHEE OH MOTJIOMIACTCS U TPYAHEE BBITCCHS-
€TCs M3 MMOYBBI IPYTUMU KATHOHAMH.

JIBYyXBaJICHTHbIC U TPEXBAJICHTHBIC KATHOHBI HECYT OOJIBIIHME DIICKTPH-
YEeCKHE 3apsjibl M MO3TOMY 3HAYMTEILHO CHUIIbHEE MPUTITUBAIOTCS KOJIIO-
UAHBIMH YaCTULAaMH, YEM OJHOBAJICHTHBIC. HpI/I O}:[PIHaKOBOﬁ BAJICHTHOCTHU
3Hepr1/1$1 IOTJIOIICHUA KaTUOHOB TEM BBIIIC, YEM 60)1])]_[16 UX aTOMHas Mac-
Ca, TaK KaK aToOMHas Macca "u FI/II[paTaLII/IS[ KaTHOHA HaxXoIsiaTCsda B OGpaTHOﬁ
3aBucumoctn. Hampumep, k H™ mpucoenumsercs 1 Monekyna BOIBI, K
NH," - 4,4 monexymsl Bogsl, kK Na* — 8,4 monekyns! Bogsl. CraGoruaparu-
POBaHHBIC KATHOHBI CHJIbHEE MPUTATUBAIOTCS MOBEPXHOCTHIO KOJUIOU/IA.

ITo BO3pacraromiel CrroCOOHOCTH K TOTJIONICHUI0 KaTHOHBI pacioJiara-
foTes B crenyromem tiopsimke: Li; Na; NHy; K; Rb; Cs; Mg; Ca; Ba; Cd; Co;
Al: Fe. Uckmmouenne cocrasiser won H'. On mmeer HaWMEHBIIYIO aTOM-
HYIO MacCy, HO 00J1a1aeT BEICOKOH dHEpPrueil MOroIIeH s U CIOCOOHOCTHIO
BBITECHSITh U3 MOTJIONIAIOIIET0 KOMILIEKCA APYTHe KATHOHBI.

ITo nammeiM K. K. Tenpoiina, sHeprus mornomenns H' B 4 paza 60mb-
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ure, uem Ca’*, i B 17 pa3 Gombure, uem Na'. DTo CBsI3aHO ¢ TeM, 4TO B BOJI-
HBIX PacTBOpax MOH BOAOPOJa NPUCOETUHSET MOJEKYJbl BOABI U 00pasyer
non ruapokconns (HzO"), auameTp KOTOPOro 3HAYMTENHLHO MEHBIIE BCEX
JPYTHUX THIPATUPOBAHHBIX HOHOB.

OOMeHHOE MOTJIONIeHHEe AHHOHOB MOXKET HAOJIONAThCsl Ha IOJIOXKH-
TEJIFHO 3apsDKEHHBIX KOJUIOMIHBIX YacTHIAxX (THAPOKCHUIIBI XKejle3a U ajlfo-
MUHUS), @ TaK)Ke Ha MOJOXKUTENBHO 3apsHKEHHBIX y4acTKaX OTPUIATEIIHHO
3apsHKCHHBIX KOJUIOHIOB (Y MHUHEPAJIOB KAOJHHUTOBON TPYIIIbI, KOJUIOUIOB
6enKxoBo# pupoasl). B o0onx cirydasx MorjomeHne aHHOHOB IIPOUCXOAUT
B 00OMeH Ha nonsl OH™, KOTOpbIE MpPU KUCIOW PEAKLUH OTIIEIUISIIOTCS OT
MOJICKYJI, PACIIOJIOKCHHBIX HA MOBEPXHOCTH KOJUIOUHOW yacTHIbl. B mou-
BaX, MMEIOLIMX CIA0OKHCIYI0 1 HEUTPAIbHYIO PEaKIiio, 0OMEHHOE IOTII0-
ILIEHHE BBIpaXKeHO ci1abo.

CyniecTBeHHOE 3HAa4eHHEe OOMEHHOE IOTJIONICHHE aHUOHOB MMEET IS
¢docdopubx ynodpenuid. Aunons! pochopnoit kucnorsl (H,PO,”) B nepHo-
BO-TIOI30JIUCTHIX T0YBAX MOTJIOMIAIOTCS OOMEHHO NPEHMYIIECTBEHHO ITy-
TEM TIPUCOEIMHEHMS K IOJIOKHUTENIBHO 3apsHKEHHBIM YacTUIAM IOJIYyTOpPO-
OKCHJIOB M K TOH 4acTH IOYBEHHBIX MUHEPAJIOB, KOTOpAas IpEACTaBICHA
MOy TOPHBIMHU OKCHAAMU (HallpuMep, y KAOIWHUTA) B 00MeH Ha moHbl OH ™.
Hwmenno mornomeHnasie GpochaT-nOHBI MOTYT OBITh BBITECHEHBI B PacTBOP
IPYTHMHU aHHOHAMH MUHEpaNbHBIX U opranndeckux kuciotr (HCOj3 , rymu-
HOBBIX KHCJIOT | JIp.) ¥ SIBJISIOTCSI AOCTYIHBIMHE JJISl PACTCHUH.

KaTronsl kanusi, aMMOHHSI, pYOUAHS U LE3HUs MOTYT YaCTHYHO 3aKperl-
naThCsl (PUKCUPOBATHCS) MOYBAMH B HEOOMEHHOW (hopMe. DTO CBS3aHO C
TEM, YTO OHHU NPOHHUKAIOT BHYTPh KPUCTAJUINYECKON PEIIETKH MHHEPAJIOB,
BXOJISIIIMX B MOYBEHHBIH MOTJIOMAONMH KoMIuieke. CBsI3aHO 3TO C paany-

o o o
coM KaTHoOHa. Paanyc kaTuona K'=133 A, paauyc NH, =143 A (A -
o
anrcrpem; 1 A = 10m=10%cm=0,1 MM).

CreneHb HeoOMEHHOU (UKCAIMK KaTHOHOB 3aBHUCHUT OT I'PaHyJIOMETPH-
YEeCKOTr0 ¥ MHHEPAJOrn4ecKOro COCTaBa MOYBbl. Y YEPHO3EMOB OHA 3HAYH-
TeNBHO OOIBINE, YeM y JepHOBO-TIOI30JIMCTHIX 1MOouB. HeoOMeHHas ¢ukca-
1Ml KATHOHOB BO3PACTACT MPH MEPHOIUYECKOM YBIAXKHEHUH W BBICYIINBA-
HUM 1104YBHL. [103TOMY KanmifHbIe yIOOpeHuUs s YMEHBIICHNS HEOOMEHHON
¢buKcayu Kajgus PEKOMEHIYETCS 3a/IeNblBaTh BCMAIIKONH B TIyOOKHIA,
HEMEePEeChIXaIoIIUi CIIONH MOYBBl WM BHOCHTH JICHTAMH, MEPEMELINBasi C
MeHbIIUM 00beMoM 1ouBbl. [IpeanoyTnTensHee rpaHyIMpOBaHHbIE KaJlUii-
HBbIE yIOOpEHHSI.
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Buonornyeckass MorJIOTUTEIbHAs CHOCOOHOCTb IIOYBBHI COCTOHT B
TOM, 4TO a30T U 30JIbHBIE 2JIEMEHTH! YAEP KUBAIOTCS IOYBOM B cOCTaBe Op-
TaHUYECKHUX BEIIECTB, 00pa3yeMbIX paCTEHHSMH U TIOYBEHHBIMH MUKPOOP-
raHu3Mamy, Oarojapsi Y4eMy STH MUTATEIbHbBIC SJIEMEHTHI HE BHIMBIBAIOTCS
u3 No4Bbl. buonornyeckoe NoOrjoIIEHHE UIPaeT BaXKHYIO pOJb B IpeBpa-
IIEHUU HUTPATHBIX COEIMHEHUH a30Ta B mouBe. Tak, JerkopacTBOPHUMBIE
COJIM @30THOM KHCJIOTHI Y/IEP)KUBAIOTCS B IIOYBE TJIaBHBIM 00pa3oM, Oyaydn
YCBOCHHBIMH MUKpOOpranusmMamu. [locie nx oTMupaHus 1 MUHEPATH3AIHA
OHHM BHOBb CTaHOBSITCS JOCTYITHBIMH TSI pacTeHUd. B cpennem Ha momia-
i 1 Ta MEKPOOPTraHU3MBI MOTYT yIepKuBaTh 10 125 kr a3ota, 40 dhocdopa
1 25 KT Kanus.

HccnenoBanusmMy, MPOBEACHHBIME €O CTaOWIBHBIM HM30TOIOM a30Ta,
YCTaHOBJIEHO, YTO B IOYBE B opranudeckor popme 3akpemsercs 20-40 %
a30Ta aMMOHUMHBIX U 10-20 % a30Ta HUTPATHBIX a30THBIX yI00pEHUI.

OTa ke CIOCOOHOCTh MOUYBBI MOXET MUMETh M OTpUILATEIbHBIC MOCIE-
ctBus. Eciy B OYBY BHOCHTCSI MHOTO OOraTroro KJjeT4aTKoW, HO OeJHOro
a30TOM OPraHMYECKOro BEIeCTBa (COJIOMA; HABO3, COJCPXKAIUil MHOTO
COJIOMBI, OTIMJIKH U JIPYT'He OPTaHHYECKUEe MaTepUalbl), TO MUKPOOPTaHH3-
MBI, OyZIy4n KOHKYpEeHTaMH pPAcTE€HHH, MCIIOJIb3ysd KJIETYATKy B KadecTBE
SHEPreTHYECcKOro Marepuaina, OyayT HHTEHCUBHO Pa3MHOXKAThCS U MOTped-
JSITH MHOTO a30Ta U3 TOYBBL. A30THOE NUTAHUE PACTCHUI MOXET yXyI-
muThes. 11oaToMy mpu 3amamke coJIOMbl Ha yJOOpeHHe B MOYBY HE00XO-
JIUMO BHOCHTbH B pacueTe Ha KaxIyko ee ToHHY 10—12 kxr a3oTa mwim 6-8 T/ra
JKHJIKOT'O HaBO3a MIIM YK€ BBICEBATh 3¢pHOO000BHIC KyJIbTYPHI.

W3BecTKOBaHME KUCIBIX IT0YB, KOMOMHIPOBAHHOE BHECCHHWE OpTaHHYe-
CKHX W MUHEpANbHBIX YJOOPEHWH IMO3BOJISIOT PErylInpOBaTh HHTEHCHB-
HOCTh MUKPOOHOJIOTHYECKHX IPOIIECCOB B TIOUBE.

2.3. Peakuus u 0ydepHbie CBOHCTBA MOYBDI

Peakius mouBbl — QU3UKO-XUMHIECKOE CBOHCTBO TIOYBHI, O0YCIIOBIICH-
Hoe cooTHomeHneM monoB H 1 OH™ B ee TBEPIOH U Kuakou yactax. [lou-
Ba KHCIIasi, eciii B Hell mpeobnagaroT nonsl H', u menodnas, eciu HOHBI
OH". Peakuus MOYBBI OKa3bIBaeT OOJIBIIOE BIUSHUE HA PA3BUTHE PACTCHHI
U TIOYBEHHBIX MHUKPOOPTaHMU3MOB, Ha 3((EKTHBHOCTh yIOOpEHUH, Ha XH-
MHUYECKHAE M OMOXMMHYECKHE TPOILECCHl B mouBe. /[ KOJIMYeCTBEHHOU
OLICHKM PEaKIUy MOYBbI MPUMEHSIOT pa3linuHble Mokaszarenau: pH cycrnen-
31H MOYBHI B Bojie win B pactBope KCI.

KoHuenTpanyo HOHOB BOJOpOJa B PACTBOpPE NPUHATO BbIpaXkaTb
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yCIOBHOH BenmuuHON pH (OTpHUIATENbHBIH morapudM KoHIeHTpamuu H'
HWOHOB).

[puHsATO Clieayroliee IEICHUE MUHEPANBHBIX W TOPQSIHBIX MO4B Pec-
nyOnuku bBenmapych B 3aBUCHMOCTH OT pPEaKIMM MOYBECHHOTO pacTBOpa
pHxkci (Tadm. 2.3).

Ta6nuua 2.3. I'paganus No4B Mo CTeNeHH KHCJIOTHOCTH

TTouBsr
I'pymmbt CrerneHb KHCIOTHOCTH
MHHEpaIbHas TopsiHas
| CHIILHOKHCTIBIE Memnee 4,5 4,00

1 CpenHekucbie 4,51-5,00 4,01-4,50

11 Kucnsle 5,01-5,50 4,51-5,00
\Y Cnaboxuceie 5,51-6,0 5,01-5,50

\Y binskue K HeUTpaJIbHBIM 6,01-6,50 5,51-6,00
VI HeiitpansHbie 6,51-7,00 6,01-6,50
VII Crabo1enouHbie Bonee 7,0 Bonee 6,50

ITo KHCIOTHOCTH MOYB BBLICNSIOT AKTYAJIBHYIO (AKTHBHYIO) U MOTEH-
IHAJBHYI0 (CKPBITYI0) KHCIOTHOCT. [locnenHss moapasiensieTcs, B CBOO
ouepe/b, Ha OOMEHHYIO U THAPOIUTUICCKYIO.

AKTyaJIbHasi KHCJIOTHOCTH — 3TO KUCIOTHOCTh TMIOYBEHHOTO PacTBOPA,
06yCIIOBIICHHAs TIOBHIIIEHHOH KOHIEHTpamueil B HeM noHoB H', a Taxoke
cnabeix muHepanbHBIX (H,COj3), opraHMueckux KUCIOT M THAPOIUTHICCKHI
kucisix codeii (AlCI3). ITocnenHue npu rugponse o0pasyroT ciraboe 0CHO-
BaHHE U CHJIbHYIO KHUCIIOTY:

AICI; + 3H,0 = AI(OH); + 3HCI
3HCl — 3H" + 3CI".

AxXTyanbHas KHCJIOTHOCTh HEMOCPEACTBEHHO BIMSACT Ha Pa3BHTHE pac-
TEHHI ¥ TIOYBEHHBIX MUKPOOPIaHU3MOB.

MoTennuaibHas (CKPLITas) KUCIOTHOCTH 0oOycioBiena moHamu H',
AP u Fe¥, mornomeHHBIME TOYBEHHBIM MOTJIOMIAIONMM KOMILIEKCOM
(TITTIK) ¢ orpuuarensHbIM 3apsiaoM. YacTbh HOTJIOMIEHHBIX HOHOB BOAOPOJia
U aJIOMUHHSI MOKET OBITh BBITECHEHA B PacTBOP KaTHOHAMH HEHTpaJIbHBIX
coneit (KCI):

H* K*
H* H*
MIIK) + KCI = TIIIK + HCI,

B pe3yibTaTe Yero MOYBEHHBIH PACTBOP MOJIKUCISETCS. DTO O0OMeHHast
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MOTEHIHATbHAS KHCJIOTHOCTH MO4YBHI, Boipakaercsa pH B KCI.

ITpn o6padoTke nouBbl ykcycHokucnsiM HatpueM CH3;COONa nnn yk-
cycunokucieiM KajpimeM (CH3COO),Ca Bce HOHBI, OOYCIIOBIHMBAIOIINE
KHUCJIOTHOCTB ITOYBBI, BBITECHSFOTCS B PACTBOP:

Na*
A

b

CH;COONa + H,0 — CH;COOH + NaOH

+

H Nar+
[I1K) - + CH3COOH + 2Na* + 20H™ — IMIIK) Nat +
&

+ CH3;COOH +2H,0.

3OTa HoNHast KUCJIOTHOCTD MOTy4YHIIa Ha3BaHUE TMAPOJIUTHYECKOIA.

KucnorHocts, oOGHapyxuBaemasi Ipu 00pabOTKE MOYBHI PAacTBOPOM
CH3COONa, Bkito4aeT akTyaJIbHYIO M ITOTCHIMAIbHYIO KHCIOTHOCTD — Kak
00OMEHHYI0, TaK ¥ COOCTBEHHO I'MJPOJIMTHUYECKYIO (KOTOpas He 0OHapy»X H-
Baercst KC1). I'maponurnyeckast KHCIOTHOCTh BbIpaXkaeTcsi B MOKB B 100 T
TIOYBBHI.

CBo¥icTBa MOYBHI XapaKTEPU3YIOTCSI TAK)KE CTeMEeHbI0 HACHIIEHHOCTH
OCHOBAHMSIMM — CYMMOM IOTIJIOIEHHBIX OCHOBAaHUH, BBIPAXXEHHOU B IPO-
IIEHTaX OT eMKOCTH KaTHoHHOTO oOMeHa (EKO):

, 5100 5100
T S+H,

rie V — creneHp HaChIIEHHOCTH TIOYBBI OCHOBaHMAMH, %0;
S — cymMMa MOTJIOMEHHBIX 0cHOBaHMiA (kpome H');
T (EKO) — mornmotutenbHasi CIOCOOHOCTh BCEX KaTHOHOB, BKITIOUAS HO-
HBI BOJI0poia, MT-3kB/100 T mo4BHI.

CreneHp HACHICHHOCTH OCHOBAHHSIMU IIOKa3bIBA€T, Kakas 4acTh 00-
el €MKOCTH IOTJIONICHHUsS NPHUXOIWTCS Ha TOTJIONICHHBIC OCHOBaHMS U
Kakasi — Ha MOHBI Bogopona. Hanpumep, V = 70 % o3nauaet, uto 70 % ot
oOmieit emMkoctH KaTHOHHOro oOMeHa (7) 3aHMMAalOT OCHOBaHUS U
30 % woHbI BOJOpO/A.

Bydepnasa cnocodHocTh mo4B. [louBeHHBIN pacTBOp MOAKHCISAETCS B
pe3yabTaTe BBIAEICHUS YTIEKUCIOTH MPU JBIXaHUU KOpHEH, 00pa3oBaHUU
HNO; ipu HUTpHUKAMK U OT NPOIYKTOB JKU3HEIEATEILHOCTH MUKPOOP-
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raHU3MOB. Peakins 0oYBbl M3MEHACTCS TaKXKe OT NPUMEHEHUS YIOOpeHUH.
V3meHeHne peaknuy pasHBIX MOYB IO JeiicTBUEM 3THX (PakTOPOB HEOIH-
HakoBO. CHOCOOHOCTh HOYBBHI NMPOTHBOCTOSTh M3MEHEHHUIO PEaKIHU I04-
BEHHOI'0 pacTBOpa B KHCJIYIO WIIM LIEJOYHYI0 CTOPOHY HasbiBaeTcsi Oydep-
HOH CHOCOOHOCTBIO MOYBHI. By(epHOCTH MOYBBI B IIEJIOM 3aBUCHT OT Oy-
(bepHBIX CBOWCTB ee TBepJOH M *uaKoi dacTell. bydepHocTh pacTBopa co-
31aeTcst cnabbIMU KHCIOTaMH M UX coysiMU. CraOble KUCIIOTBI JUCCOLMH-
PYIOT HE HOJIHOCTBIO, OOJIBIIAs YaCTh X HAXOIUTCS B BHJE HEIHCCOLUUPO-
BaHHBIX MOJICKYJI:

CH,COOH — CH,COO™ + H",
H,CO; — H"+ HCO;.

Ecimu k aTomy pactBopy npubasuts NaOH, TO mpou30HaeT CBSI3bIBAHHE
nonoB H' ¢ o6paszoBannem Boawl u pH usmenurcs mano. CrienoBaTelbHo,
ciabas KuciaoTa OyfeT IPOTHBOACHCTBOBATH MOIIETIaYHBAHUIO PACTBOPA.

PactBop caboii KMCIOTHI M ee cosn OyneT OydepHbIM TaKkke U IPOTUB
TIOJIKMCIICHUSL:

CH,COONa + HCI = CH;COOH + NaCl.

BydepHocTs mouBeHHOTrO pacTBOpa OOYCIOBIMBAETCS TaKXe BOJOpac-
TBOPHMBIMHU OPTaHMYECKUMH KHCIIOTAMH U UX COJISIMU:

(RCOO),Ca + 2HNO; = 2RCOOH + Ca(NO5),,
2RCOOH + Ca(OH), = (RCO0),Ca + 2H,0.

Yem Ooplire 06]].[35[ C€MKOCTH IIOTJIOIICHHA M CTCIICHb HACBIIICHHOCTH
TIOYBBI OCHOBAHUAMM, TEM CUIIBHEC ITOYBA IIPOTUBOCTOMUT ITOJKHUCIICHUIO:
7+
N H'
MK, +H,S0, — MIK) i+ + CaSO,.
Mg Mg2+

Yem GoIbllie HOHOB BOJIOPOJa B TI0YBE, TEM CHIIbHEE OHa OyaeT IpoTH-
BOCTOSITh MOIIENaYUBAHUIO.

Ha mouBax ¢ HuM3KOH Oy¢epHO# crocoOHOCTBIO (IECYaHBIX, cynecda-
HBIX, OEHBIX TYMYCOM) IIPH BHECEHHH (HH3MOIOTHUECKU KHCIBIX ymoOpe-
HUH BO3MOXHBI PE3KHE CIBUTH PEaKIMM B KUCIYIO CTOpoHy. Ha Takux
M0YBaX BHOCST TaKXKe MEHBILINE O3Bl M3BECTH, YeM Ha CYIJMHHCTHIX, TaK
Kak OHM cJ1ab0 TPOTHBOCTOST IOJIIEIAYNBAHNIO. JTO HY)KHO YYUTHIBATH
NPY BHECEHUH MHUHEPAIBHBIX YIOOPEHUI H H3BECTH.
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MHoOTOCTOpPOHHEE BIUSHUE HAa TMTAHUE PACTCHUN OKa3bIBAET COCTOSTHUE
[IOYBEHHOT'O MOTJIONIAIOIIEr0 KOMIUIEKCa, MOCKOJIBKY OT €ro cOCTaBa W Xa-
paKTepa 3aBUCUT COJICPKaHHE THTATEIBHBIX JJIECMEHTOB B TOYBaX, WX IO-
JIBUKHOCTh U JIOCTYITHOCTH JIJIsl PACTCHUH, MOBEJICHUEC BHOCUMBIX yaI00pe-
HUH, 9TO B KOHEYHOM HTOTE ONpEAesieT PEKUM IMHUTAaHUS PACTCHHH, CIIe-
IUPUKY CUCTEMBI IPUMCHECHUS YIOOPCHUI HA pa3TMYHBIX TOYBAX.

Bonpmoe 3HaveHmne Ui TUIOAOPOAWS TOYB MMEET 00IIee KOIMIECTBO
CIOCOOHBIX K OOMCHY KAaTHOHOB, YTO HAa3bIBAIOT €MKOCTBEO KaTHOHHOTO
oOMeHa. B xucibIx cmabo- U CpeqHEeOKYIbTYPEHHBIX TOYBaX €MKOCTH IT0-
[JIOLIEHUS HU3Kas U Kojebiercs oT 3—5 mr-3ks/100 r Ha mecyaHbIX MOYBaX
1o 11-12 mr-3k8/100 T IOYBHI HA CYTIMHUCTHIX IMOYBaX. B XOpormio oxysb-
TYPEHHBIX JIEPHOBO-IIOI30JUCTHIX MOYBAX €MKOCTh MOIJIOMICHHUS] KATHOHOB
nocturaeT 15—17 mr-3ks/100 © m0YBBI, a CTENEHb HACKHIIIEHHOCTH OCHOBA-
ausMu — 70-80 %. Masast cTeneHb HACBLIIMIEHHOCTH IIOYB OCHOBAHUSAMU
yKa3bIBaeT Ha OOJBIIOE COACPKAaHHE B MOTJIOMIAIOIIEM KOMIUIEKCE BOIOPO-
na u amoMuHusA. ONTHMaIbHOM CTEIEHBIO HACHIIIEHHOCTH OCHOBAHUSIMU
IUIA TEPHOBO-TIOJ30JMCTEIX CYIJIMHUCTBIX I0YB B MaXOTHOM TOPHU30HTE
seisieTest 79-90 %, amst cymecyaHsix, MOACTHIaeMbIX MopeHoi, — 70-85 %
U UL TICCYAHBIX M PBIXJIOCYIIECYAHBIX, MOJCTHIACMBIX MOPCHOHW, —
60-80 %.

Mo mammemm T. H. KymakoBckoil, HaOmomaeTcs camas TECHas CBS3b
MEXAY YPOKaHHOCTBIO CEIbCKOXO3AMCTBEHHBIX KYJIBTYp U CBOMCTBAMM
[IOYBEHHOI'O IOIJIOIIAOIIEr0 KoMiuiekca. OTMeUYaeTcss BHICOKAS OT3BIBUM-
BOCTh O3MMOU XM W SUMEHsI Ha TIOBBIIIICHHE CyMMBI MOTJIOMIEHHBIX OCHO-
BaHUM M CTCIICHW HACKHIIEHHOCTH MMM NOYBBI. [lociie n3BecTKOBaHUSA KHUC-
JIBIX TOYB YBEINIHBACTCSI €MKOCTH TIOTJIOIICHHS M CTETICHh HACHIIIICHHOCTH
OCHOBaHHUSIMU U HA TMIEPBOE MECTO IO BIUSHUIO HA ypOXkKail y>ke CTaHOBUTCSA
00eCIICUeHHOCTh MOYBHI ITUTATEILHBIMHU 3JIEMCHTAMHU.

KucaoTHOCTH MOYBBI OTPULIATENBHO BIUSAET Ha POCT U Pa3BUTUE MHO-
THX CEIBCKOXO3SIMCTBEHHBIX KyNbTyp. [IOBBIIICHHAsS KOHIIEHTPAINS HOHOB
BOZIOPOJIa U aJIOMUHUSL B JEPHOBO-TIOJI30JIMCTHIX MOYBAX OKa3bIBAeT Kak
MpsIMOe, TaK ¥ KOCBEHHOE JIECTBUE HA TTUTAHUE PACTEHUH.

[Ipu cucreMaTnyecKOM BHECEHHMHM MHUHEPAJIbHBIX a30THBIX U KaJUIHBIX
(U3NOTOTHYECKN KUCIBIX YA0OpeHNH HAOM0IaeTCs TOJKUCICHUE PeaKIInu
TIOYBEHHOTO PacTBOpa. B CBS3M C 3TMM HHTEHCHBHOE NMPUMCHEHHE MUHE-
PaAbHBIX YIOOPECHUH TOMIKHO COUETAThCS C M3BECTKOBAHHEM.

[psiMmoe meWicTBHE 3aKITI0OYACTCS B HAPYIICHIH KOJUIOMTHO-XUMHIECKUX
CBOWCTB INMPOTOILTa3MBl PACTUTEIHHBIX KJIETOK, M3MEHEHHH B HEOIaromnpu-
SITHYIO CTOPOHY KOHIIGHTPAIlMM OPTaHUYECKUX KUCIIOT B KJIETOUHOM COKE,
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HapylnieHUH OEJTKOBOTO OOMEHa M TOPMOXKEHUHU CHHTe3a Oelka, N3MEHEHUH
a7CcOpOIMH M TTOTJIOMIECHUS PACTEHUSIMH HOHOB.

ITo cune Bo3neHCTBHS HA POCT M Pa3BUTHE PACTEHUI peaklys ITOYBBI B
OOJIBIIMHCTBE CIIy4aeB BBICTYNAET KaK IJIaBHBINA (aKTOp, OrpaHMYMBAIOIINI
ypoxail.

Ha cnabokucnbix M ONM3KUM K HEHTpaJbHBIM II0YBaM JOCTYIHOCTh
(docdopa s pacTeHuil BbIIIE, YeM Ha KUCIBIX, U 703l GochopHBIX y100-
peHnit MOTYT OBITh CHIKCHEI. [IOBBIIIIEHHAS! KUCIOTHOCTH MOYBBI OTPHUIIA-
TEJILHO CKa3bIBaeTCs U Ha A PEeKTUBHOCTH a30THBIX ynoOpeHuid. Ha mousax
C MEHbIIEH KHCIOTHOCTBIO CHIIKAETCs MOTPEOHOCTh B a30THBIX yI00peHH-
SIX ¥ BO3PAcTaeT B KaNMHHBIX. Ha M3BECTKOBAHHBIX ITOYBAX BO3PACTAET HA
15-20 % omnarta yposkaeM MHHEpaIbHBIX YAOOPEHHH M yIydIIaeTcs Kade-
CTBO 3€PHOBBIX, CAXapHOU CBEKJIbL U JAPYTUX CEJIBCKOXO3SAMCTBEHHBIX KYb-
Typ.

Arpoduznyeckne CBOMCTBA NMOYBbI OKAa3bIBAIOT CYLIECTBEHHOE BIIUS-
HHE Ha YPOXKaWHOCTb CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp M 3(Q(PEKTUBHOCTH
ynoOpeHnid. YIIIOTHEHHE IMOYBHI IPOUCXOAUT TOJ BIMSHAEM E€CTECTBEH-
HBIX (PaKTOPOB — OIS, OCOOCHHO TIPH OTCYTCTBHH PACTUTEIHFHOTO MOKPO-
Ba, 1 CWJI Ir'paBUTAllUU. OL[HaKO OCHOBHOH HpI/II{HHOﬁ YIIJIOTHEHUS SABJISACTCA
MEXaHHYECKOEe BO3JCHCTBHE XOJOBOH CHCTEMBI TPaKTOPOB, KOMOANHOB,
MOYBOOOPadAaTHIBAIOIINX MAIIWH, CPESICTB JJISI BHECCHUS B MMOYBY OpraHH-
YEeCKUX U MHUHEPAIBHBIX YJI00pEHUH U 1p.

OnrtuMmainbHas IIOTHOCTh ITaXOTHOTO CJIOS JEPHOBO-TIOJ30JHCTHIX CY-
[JIMHUCTBIX IIOYB JAJISL 3€PHOBBIX KyJbTyp cocrasiser 1,1-1,3 r/em®, s
kaprodems — 1,0-1,2, a cymecuansix — 1,2—1,5 r/em’. dakTHdeckas mior-
HOCTh 3HaYMTEJILHO BbIe. B cpennem B PecnyGunke benapychk mioTHoCTh
MMAXOTHOTO CJIOSl CYTJIMHHUCTHIX TOYB MpEBHIMIaeT ontuManbHyto Ha 0,18-
0,20 F/CMS, a mognaxorHoro — Ha 0,35-0,50 r/em®. B 3aBucuMMoOCTH OT TIO-
TOJHBIX YCJIOBHH YBEJIMUEHHE IUIOTHOCTH IaXOTHOTO CJIOSl CBEPX OINTH-
manpHoro Ha 0,15 r/cm® YMEHBIIAET YypPOKANHOCTh 3€PHOBBIX KYJIBTYpP Ha
3,1-5,6, KOpMOBOI CBEKIIbI — HA 85-249 11/Ta.

CHIXEHHE YPOXKalHOCTH CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP MPH YIUIOT-
HEHHUH TIOYBBl TIPOMCXOAWT B pe3yibTaTe YXYANICHHS €€ BOJHO-
BO3/IyLITHOTO PEXHMa, YCHJICHHUS MPOIecca APO3HUHU MOYBBI M 3aCOPEHHOCTH
IIOCEBOB, OTPUIATEIHHOTO BIUSHUS Ha YCBOSHHE PACTEHHSAMH a30Ta, (hoc-
(opa, Kas ¥ JPYrux JIEMEHTOB ITUTaHMUI.

[IpuMeHeHNE TSDKENBIX TPAKTOPOB YBEIMYMBACT W 0€3 TOTO BBICOKYIO
IJIOTHOCTb, YXyAIIA€T BOJHO-BO3LYILUHBIM PEXHUM IOYBBL. MaKCHUMallbHOE
JTABJIEHUE BCEX KOJECHBIX TPAKTOPOB HA MOYBY BECHOW BHIIIE JOITYCTHMO-

47



ro. ITosTomy BeceHHe-TIO/EBBIE PabOTHl PEKOMEHAYETCS! NMIPOBOAUTH Tyce-
HUYHBIMH TPAaKTOPaMH, a MOIIHBIE TPAKTOPHI UCIIOJIB30BATh JIETOM M OCe-
HBIO, KOTJ]a BJIQXKHOCTh MAaXOTHOTO ciosi He mpessimaer 0,7 % momeBoi
BJIarOEMKOCTH.

VYMEHBIINT IIOTHOCTh MAaXOTHOTO TOPH30HTA M YBEJINWYUTH BIIArOEM-
KOCTh MOJXKHO, NPUMEHSISI TIOBBIIICHHBIE J03bl OPraHUYECKUX YAOOpeHHH 1
obOpabaTeiBas mo4yBy. OCHOBHBIMH TIPHYMHAMHU CHIDKEHHUS YPOXKAWHOCTH
NPY YIJIOTHEHWH IIOYBHI SIBJSIETCS YXYIIIEHHE YCIOBUI aist (opMUpOBa-
HUSL MOLIHOM KOPHEBOM CHCTEMBl. YMEHbBLIEHUS IJIOTHOCTH NaxOTHOIO
CJIOSI MOXHO JIOOMTBCS TiIyOOKMM phixiieHneM (Ha 35-40 cm). I'myGoxoe
MOJNIAaXOTHOE PBIXJICHWE HA aBTOMOPQHBIX MOYBAaX JIOJDKHO MPOBOIUTHCS
BECHOM, Ha BPEMEHHO U30BITOYHO YBJIQ)KHEHHBIX — KaK BECHOM, TaK M Oce-
HBIO.

2.3.1. A30THBI# peKUM MOYBbI

[TouBa — OCHOBHOW MCTOYHHK a30Ta IJISI CEIBCKOXO3IUCTBEHHBIX KYJIIh-
Typ. OH HaXOIMUTCS B COCTaBE r'yMyca, OPraHUYCCKUX COCTUHCHUH, BXOIsI-
[IMX B PACTHTEIBHBIC OCTATKH PAa3HOW CTENCHH Pa3JIOKCHUS, B MUKPOOHOU
mia3Me. BanoBoe comepkanme asora B mouBax Pecrmybnuku benmapych Ba-
pRUpYET B 3HAYUTENBHBIX MpeAeNiaX W 3aBHCHT OT THIIA ITOYBEI, TPaHYIIO-
METPUYECKOTO COCTaBa, 3alacoB IyMyca, PEKHUMa YBIAKHCHHS, CTCICHH
OKYJBTYPEHHOCTH MTOYBHIL.

Haubonee GoraTsl a30ToM TOP(SHO-O0JIOTHBIE MOYBHI, TNI€ €T0 COAEP-
JKaHHe KoyeOyercs B mpenenax 2,5-5,2 % , a 3amacel B MaXOTHOM T'OPU30H-
Te — 16-20 T/ra. B nepHOBO-MOA30JUCTBIX MOYBAX COJEP)KaHUE OOIIEro
azota koxneoercs ot 0,10-0,16 % B cyrmuaucThIX 10 0,08-0,13 B cynecya-
ueix 1 0,07-0,10 % B mecyaHbIX TOYBAX.

Ha opranndeckue coenHEHUs: OCIKU, aMUHBI, aMHUJIbI, aMHHOKHCIIOTBI
u ap. npuxoautcs 93-95 % nousenHoro azora. OpraHUYeCcKHii a30T Mpak-
TUYECKU HEJOCTYIICH PACTCHHUSAM H TIEPEXOTUT B YCBOSEMYIO JIUISl PACTCHHI
(opMy JINIIB IOCTIE MUHEPATN3AIIH.

Paznmuunble TPYNIBI MUKPOOPTaHU3MOB OCYIIECTBIISIOT MPOIECCHl aM-
MOHUGUKAIUK ¥ HUTPU(DUKAIIUK, B PE3yJIbTaTe KOTOPHIX B TIOYBE HAKAILIH-
BaeTCsl MUHEPAIbHBIN a30T, BXOJSAIINIA B COCTAB aMMHAYHBIX M HUTPATHBIX
dhopM. B 1epHOBO-TIOA30IMCTHIX MOYBAX KOJMYSCTBO MUHEPATBHBIX COCIIH-
HCHHUI — HUTPATOB M OOMEHHO-TIOTJIONCHHOTO aMMOHHS — HEBEJIUKO M HE
npessimaer 1-3 % ot o0mero conepkanus azora.
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CogeprkaHue U 3alachl a30Ta B AEPHOBO-TIOJ30JIUCTHIX ITOYBAX CHHXKa-
I0TCSL B HWDKEJIEXKAIIUX TOPU30HTaX M 3aBHCAT OT TPAHYJIOMETPUYECKOTO
cocTaBa 1Mo4BsI (Tabdm. 2.4).

Tabnuua 2.4. Cogep:kaHue M 3a11achl 230Ta B IEPHOBO-TIOI30JIMCTHIX
noysax (T. H. Kyn1akosckas)

DukcupoBaH-
. 3amacet HBIN
I'enernueckuii ToryGuma T'ymyec, Obmuit o01iero aMMOHUH
B3STHS N asor, >

TOPU30HT obpasna, oM % % asoTa, % OT
4 T/ra MI/KT | 00,

N

CpeaHecyrJIMHHCTAasi IOYBA HA MOPEHHOM CYIVIMHKe

An 4-20 2,45 0,179 6,4 51,2 2,9
AyB1 30-40 0,69 0,064 14 41,4 6,5
B1 55-68 0,32 0,054 2,8 44,0 8,2
B, 90-100 0,20 0,031 3,5 33,8 | 10,9
C 165-175 0,07 0,025 2,3 40,4 | 16,2

JlerkocyrjiMHUCTas M0YBA HA JIECCOBUIHOM CYIJIMHKE

An 2-18 1,69 0,119 3,1 46,0 3,9

A, 30-40 0,81 0,091 3,7 42,5 4.7

B: 55-65 0,51 0,056 3,8 44,0 7,9
B, 102-114 0,28 0,320 1,7 37,3 | 11,7
C 140-150 0,22 0,036 4,7 43,0 | 11,9

Casi3HONeCYaHAasi I0YBA, MOICTUIAEMAs] MOPEHHBIM CYIVIMHKOM
An | 5-15 | 1,30 | 0,070 | 2,2 | 14,5 | 2,1
AzB; 25-35 0,48
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Iporiecc, 0COOCHHO Ha MECYaHBIX IMOYBAX, TaK KaK IPH 3TOM a30T ymoope-
HUI1 He BBIMBIBAETCSl M TPYHTOBBIE BOJBI HE 3aTPA3HSIIOTCS.

Kax mokazanu ucciegosanus H. H. Cemenenko, 0ojiee BEICOKOE OTHO-
cutenbHOEe conepxanue (% OT o0Iero) GUKCUPOBAHHOTO aMMOHHS B CY-
TJIMHHUCTBIX TTOYBAX MPH WX OKYJIBTYPHBAHUH YKa3bIBaeT Ha TO, UTO MPOIECC
AKKyMyJISIIMK 3TOW (paklyM a3oTa NPOXOAMUT OoJjiee WHTEHCHBHO, YeM
npolecc ryMycoo0pa3oBaHHs M HAKOIUICHHs OOLIEro a30Ta.

Omnpenenenne (QpakIHOHHOTO cocTaBa a3zoTa mo wmeroxy LIkonnme-
KoposeBoii 1okasaio, 4To IpH OKyJIbTyPHBAHUH [TOYBHI 3a11aChl MUHEPAJIb-
HBIX COeAMHEHMH a3oTa Bo3pacTaroT. Okosno 50 % MeTpoBOro cios MUHe-
paABHBIX COCIMHEHNUH a30Ta nmpuxoauTcs Ha cioit 0—40 cM (Tadm. 2.5).

CopeprxaHnie MUHEPAIBHOTO a30Ta (HUTPATOB, HUTPUTOB U OOMEHHOTO
aMMOHl/l}I) npu CEJIbCKOXO3IMCTBEHHOM HCIIOJIb30BAaHUU U OKYJIbTYpUBaHUUN
YBEJNIMYHMBAETCS HA CYTJMHHCTBHIX MMOYBax oT 5,9 mo 28,6 MI/KT, cymecda-
HBIX — OT 6,8 1o 20,2 u mecuanpix — ot 8,0 mo 15,8 mr/kr. C riryOuHO#N OT-
HOCHUTENIHOE COJep)KaHHe MHUHEPAJIbHBIX COSAMHEHHH a30Ta BO3pAacTaer,
YTO CBSI3aHO ¢ 0OJiee MHTEHCHBHOW MHWTpAIfield BHU3 IO MPOQIIII0 MOYBHI
MHUHEpAIFHBIX COCTMHEHNH a30Ta.

Cpenu OpraHMYecKHX COEJUHEHHI a30Ta ero JIerKOTHIpoiu3yemas
¢dpaknus (aMuzpl, YaCTh aMHHOB, YaCTh HCOOMEHHOTO aMMOHHSI) SIBJISCTCS
B arpOHOMHYECKOM OTHOIICHWH HanOoJee ICHHOW, TaK KaK OHa eCTh OJm-
XKaWIIMi pe3epB B MUTAaHUU pPacTeHUH. 3amachkl JETKOTHAPOIM3YEMBIX CO-
eZ[I/IHeHI/Iﬁ a30Ta B MNAaXOTHBIX MOYBaX C MOBBINICHHUEM OKYJIBTYPCHHOCTHU
noBeImatoTcs (tadm. 2.5). Ilpu OKyIbTYypHBaHUHM JIETKAX MOYB MHTCHCHB-
HOCTh aKKyMYIIOUH (Pakmud JIETKOTHAPOIM3YEMOr0 a30Ta OmepekacT
HMHTEHCUBHOCTH HAKOIUICHHS OOIIEro a3oTa.

B cyrmuHHCTBIX TOYBaX coAepikaHHE TPYIHOTHIPOIM3YEMOrO a30Ta
(JacTh aMWHOB, aMHIbl, HCOOMECHHBI aMMOHHUH, 9acTb TYMHWHOB) 3HA4H-
TeNbHO IpeobiagaeT HaJ colep’KaHUeM JIETKOTHIPOJIN3yeMOoro, a B Iecya-
HBIX TIOYBax, HA0OOPOT.

Herunponuzyemsiii a30t (Oosbias 4acTh aMUHOB, TYMHUHBI, MEJIAHHMHBI,
OMTYMBI, OCTaTOK HECOOMCHHOI'O aMMOHHWs) — (PpaKius, MPeaCTaBICHHAS
0ojee CTOMKUMH K THAPOIN3Y ¥ MUKPOOHOJIOTHYECKOMY Pa3l0oKEHUIO Op-
TAaHUYECKHMHU a30TCOJACPIKAIIMMHU COCAHMHCHUSIMH, — COCTABIICT OOJIBIIYIO
YacTh BAJIOBBIX 3aIlacoOB a30Ta JEPHOBO-TIOJ30JUCTHIX TouB (80-82 % B
cinoe 0—40 cM B CYITIMHHUCTBIX M cynecdaHbIX nousax u 70—-75 % B mecya-
HBIX). 3aKOHOMEPHOCTH paclpe/eJIeHUs] B IOYBEHHOM IpoQuie HErHapo-
JM3YeMbIX COCTUHEHHMH a30Ta B IIEJIOM COBIAJAIOT C paclpeaeieHreM 00-
LIETo a307Ta.
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Tabnuua 2.5. ®pakuMOHHBII COCTAB 230TA B I€PHOBO-TIO30JIMCTHIX

nousax (H. H. Cemenenko)

Conepxanue (pakiuii azora, Kr/ra

He-
OxymBTypen- Jlerko- Tpynuo- | run-
HOCTD TIOUBEI MOIIHOCTB, A30T“ MI/IHep“aJ'IL- TH- TUApoIu- | po-
cM o0muii HBII ponmzye- 3ye- -
MBI MBI 3ye-
MBI
Cyraunucras
0-20 2685 33 209 257 2189
Crnabas 0-40 4517 64 360 425 3667
0-100 6022 104 493 612 4811
0-20 3711 47 183 345 3139
Cpensist 0-40 6273 90 370 569 5246
0-100 7583 183 511 757 6135
0-20 4110 69 251 319 3741
Xopormuast 0-40 7426 128 474 574 6246
0-100 9057 194 636 839 7390
CynecyaHast
0-20 1904 23 217 104 1556
Cnabast 0-40 2551 35 293 181 2042
0-100 3505 70 409 321 2706
0-20 2270 32 175 180 1895
Cpennss 0-40 3499 61 275 298 2864
0-100 4935 112 423 606 3794
0-20 2611 39 226 297 2047
Xopormuas 0-40 4117 77 369 534 3138
0-100 5533 147 516 955 3916
Ilecuanas
0-20 1623 24 257 140 1252
Cnabast 0-40 2292 43 438 269 1654
0-100 3453 89 664 575 2318
0-20 2754 28 295 279 2189
Cpennss 0-40 4948 51 539 507 3952
0-100 6819 93 675 787 5274
0-20 3021 42 409 435 2245
Xopormuas 0-40 5507 71 717 789 4109
0-100 8258 136 1035 968 6479

Hmerorcst omnpeneseHHbIE pa3indMs a30THOro (QoHIa B JIEPHOBO-
MOJI30JIMCTBIX W30BITOYHO YBIIQXKHSEMBIX I0YBaX, KOTOpPHIX B PecryOnunke
benapyce nHacuutbeiBaetcs 6onee 1,8 muH. ra. C yBenmuueHneM ruapomopd-
HOCTH TIOYB COJIEpKaHHE a30Ta B HUX BO3pPAcTacT. 3amachl OOIIEero a3ora B
METPOBOM CJIO€ BPEMEHHO M30BITOYHO YBIIAXXHAEMbIX II0YB BO3PACTAIOT TI0
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CpPaBHEHHIO C aBTOMOP(HBIMH: B CYTJIMHUCTHIX — Ha 27 %, CynmecyaHbIX —
Ha 14, necuanbix — Ha 11 %; B rieeBaThIX COOTBETCTBEHHO — Ha 111, 53 u
29 %. Ilpu 3TOM C BO3pacTaHHEM CTEIEeHH THAPOMOP(HOCTH MOYB OIS
MHUHEPAIBHOTO a30Ta CHUXKAETCS, @ JIETKOTHJIPOJIM3YEMOT0 U TPYIHOTHIPO-
JM3YeMOro BO3pacTaeT. VI30BITOYHO yBIaKHSIEMBbIE IOYBHI B OTJIHYHE OT
aBTOMOP(QHBIX cozepkaT OoJblIe BIard M UMEIOT 0oJjiee KOPOTKHUiA Oiaro-
NPUATHBIN IEPUOJ VIS TPOLIECCOB HUTPUPHUKALIIH.

Hamnbonmpmmmu 3amacamu a30Ta OTIIMYAIOTCS TOP(HSHO-O0IOTHBIE TOY-
BBI, B KOTOPBIX B BEPXHEM T'OPH30HTE IPU OJATONPHUATHBIX YCIOBUSAX IJIS
MUHEpaIn3alul MOKeT HakarumBathes 10 300-500 kr/ra MUHEpaIBFHOTO
azota. Menmopaiust TOp(pSHO-O0NOTHBIX IIOYB aKTHBH3HMPYET IPOIECCHI
MHUHEPaIN3aINN U YIUIOTHEHUS Topda.

ABOTHBIN pexuM TOP(SHO-OOJOTHBIX IOYB BO MHOTOM OHpENEIseTCs
BO3/IC/IBIBAEMBIMU Ha HUX KyJbTypamu. HanGonee MHTEHCHBHO MUHEPAJIH-
3alisi OPraHUYEeCcKOTro BEIIECTBA MPOTEKAET MO IPOIAIIHBIMH KYJIbTypa-
MHU. MUHUMaJIbHBIE IOTEPH OPraHUYECKOTO BELIECTBA W HauOoyee MHTEH-
CHBHOE HMCIOJIb30BaHUE TIOUYBEHHBIX 3a11aCOB HAOIIOAAIOTCS 110JI MHOTOJIET-
HUMH TpaBaMu. [IpoMexyTo4HOE MOJI0KEHHE 3aHUMAIOT 36PHOBBIE KYJIbTY-
pBl. B cBsizu ¢ 3THM BakHeHIIeH 3aqadeil parMoHaIbHOTO MCIIOIb30BAHMS
TOP(STHO-O0JIOTHBIX MTOYB SIBJISETCS U3BICKAHNE ITyTEH PEryJMpOBaHMS TEM-
OB OMOJIOTMYECKOW MHMHEpPAIM3allid OPraHHYECKOTO BELIECTBA, C OJHOM
CTOPOHBI, 1 MaKCHMaJIbHOE HCIIOJIb30BAaHUE PACTCHMSIMHU HaKaIUTMBAIOLIE-
rocsi KOJIMYECTBa MUHEPAIHLHOTO a30Ta M CHWIKEHHS HETIPOM3BOAMTEIBHBIX
MOTEPh — C APYToHu.

2.3.2. ®ochaTHbIH pe:KUM NMOYBBI

BaXHBIM TMOKa3aTesIeM MOTECHIIHAILHOTO IUIOJOPOIUS IOYB SIBISCTCS
coxepkanne BanoBoro (ochopa. OH COCTOMT W3 OPraHUYECKUX W MHUHE-
panpHBIX coenuHeHui. ObmIee conepkanue docdopa MoxeT KomedaThCs B
3aBHCHUMOCTH OT TPaHYJIIOMETPHYCCKOTO COCTaBa IMOYBEI, CTCIICHH €€ OKYJIb-
TYPEHHOCTH, OT 0COOCHHOCTH MaTEPHHCKO MOPOIBI, TCHE3UCA.

ITo nanuev T. H. Kynakosckoi, 1. P. Bunpadutyma u ap., conepxanne
BajioBoro (hocopa B IEPHOBO-TIOA30IUCTHIX IIIEEBATO-JIETKO- U CPEIHECY-
TITUHUCTBIX TouBax cocTaBisieT 0,14-0,16 %; B JIErKOCYTIMHUCTHIX, pa3BH-
Barommxcs Ha MopeHHOM cyrimHKke, — 0,09-0,12, cynmecuyansix, moacruiae-
MBIX MOpEHHBIM cyrauHKoM, — 0,07-0,12, necyansix — 0,06-0,08 %.

BepxHne ropu30HTHI, KaK MIPaBUJIO, HE3aBUCUMO OT THIA MTOYBHI M Tpa-
HYJIOMETPHUYECKOTO COCTaBa, Ooiyblle copepkaT oOmero ¢ocdopa, dem
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HUKeNIeKaIue. JTO CBA3aHO C OMOJOTHYECKUM (AKTOPOM U JESATEIHHO-
CTBIO uenoBeka. PazBuTre 1moyBOOOpa30BATENBLHOTO IpOLECcca CBA3AHO C
MOCTETICHHBIM TepeHOCcOM (oc(aToB KOPHEBOH CHCTEMOW pacTeHuil u3
HIDKEJIeKalMX TOPU30HTOB B BEpXHHUE.

Opranuyeckue U MUHepanbHble (hochaTbl HAXOIIATCS B COCTOSIHUU B3a-
umornpeppaineHuii. COOTHOIIEHHE MEXKAY dTUMH Gopmamu (ocdopa ompe-
JIeISIeTCS] HAIPaBJICHHOCTHIO NOYBOOOpa3oBaHusl. B 1epHOBO-110J30IMCTHIX
MoYBaxX MHHEpanbHBIE (ocdaTsl mpeobragaroT Han opranmdeckumu. Co-
Jiep>kaHue opraHndeckoro ¢ocdopa B 3TuxX nousax cocrasiser 1648 % or
00I1Iero U B TSKEJIBIX MOYBAX BBINIE, YEM B JIErKHX. B oTindne oT JepHOBO-
MOJI30JIUCTBIX TOYB B TOP(HSIHO-00JOTHBIX MOYBAX, HA0OOPOT, COAEpIKAHUE
opranndeckux (ochaToB mpeodiaagaeT HaJ MUHEPAIbHBIMU U JIOCTHraeT
70 %.

MusepainbHbie GochaThl B MOYBAX MO CTEICHU ydacTus B HochopHOM
MUTAaHUK PACTCHUI MOXHO B YNPOIIEHHOH CXeMe pa3/eluTh Ha CIeIylo-
1Ue TPU TPYIIIbI, HAXOAAIIUECA B MMOCTOAHHOM oOMeHe 1 JUHAMHUYCCKOM
pPaBHOBECHUH:

Optodocdarel nousennoro pac- —,  JlabunsHble GocdaTer CrabunbHbIe
TBOpA ((paKTOp MHTEHCUBHOCTH) < (paxTop emxocTH) € tdocdaTsr

ITepBas rpynmna — oprodocdaTsl IOYBEHHOTO PacTBOPA, IOJHOCTHIO O~
CTYIHBIE pacTeHUsIM. DTO OJHO3aMElIECHHbIE BOjopacTBOpuMbIe (ocdaTs
KaibLust 1 Maraus, GpocdopHOKUCIIbIE COIM OJJHOBAJIEHTHBIX KaTHOHOB Ka-
JIMsL, HATPUSl, aMMOHUS U JIp. DTa (pakiisg HHTEHCUBHO MCIOJB3YETCs pac-
TEHWSMHM B HayalbHBIH MEPHOA pPOCTa M pa3BUTHA pacTeHuil. O creneHu
MOJBIXHOCTH (ochaTroB B TouBax ((akTop «MHTEHCHBHOCTH») MOKHO
CYIMTh 10 CIIOCOOHOCTH TBEpABIX (a3 MOYBBI OTIABaTh B PACTBOP HOHBI
¢dochopa. MepuiioMm 370 cHOCOOHOCTH SBISETCS yCTAaHOBJICHUE COAEPIKa-
HUS Qocdopa B MOYBEHHOM PacTBOpE.

OnHako BBIIEICHHE OYBEHHOTO PacTBOPA OYEHb CIIOXKHO, IIO3TOMY HC-
CJIeIOBATEIISIMU TIPEIIOKEHBI BOJHBIE CIIa00CONIEBBIC BBITSKKH IPH Y3KOM
COOTHOILICHUHU MOYBBI K PACTBOPY, YTO MO3BOJISET MOTy4YaTh AaHHBIE, OJIU3-
Kue K KoHueHTpauuu ¢ochopa B mouBeHHOM pacTBope. Haubomnbiee pac-
MPOCTPaHEHUE W3 ATOW TPYNNBI METOAOB moiyuwi1 Mertox Ckoduima —
omnpenenenue dpocopa B 0,01M CaCl, BITSIKKE.

B Benapycu npunsTa cnenyromas rpajsanus nous no meroay Croduina
(mr P,Os Ha 1 m): 1) Hu3koe — menee 0,1; 2) cpeanee — 0,1-0,2; 3) moBbIeH-
noe — 0,21-0,60; 4) Beicokoe — 0,61-2,0; 5) oyeHs BeIcOKOE — Ootee 2,0.
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JladuabHbie gochaTbl — 3T0 hocdaThl, OCEBIIHE HIH aIcopOUpPOBaH-
HbIC Ha MOBEPXHOCTH TBEPJBIX YACTHII ITOYBEI, MTOYBEHHO-OTIONIAIOIIETO
KOMILIEKCa, OKCHAX JKeje3a U alOMUHMS, 8 TAaKXKEe BTOPUYHBIC, KOTOPBIC
oOpazoBaiuch mnocie GopMUPOBaHUS MOYBBL. YUeHbIE CUUTAIOT, uTo 4-10 %
BCETo MOYBEHHOTo (ocdopa cBA3aHO acOpOLMOHHO. B oTiimuune ot nepBuy-
HBIX MHHEPAJIOB BTOPUYHBIC (POCGAThl SBISAIOTCS AKTUBHONH MOOWIBHOU
COCTaBHOW YacThl0 MOYBBl. K HHM OTHOCSATCS Jeruapoxaibiuidocdar
(CaHPO, - 2H,0), oxrakansuuiipocdar (CasH(PO,)3), onHo- 1 IByX3aMe-
meHHsle  pocdatel kene3a. Ilpn Hapymennu ¢ochopHOTO paBHOBECHS
TBEPJIOH W JKUIAKOW JacTel MOUYBHI 3TU (pocdaTbl MOTYT MEPEXOAUTH B TIOU-
BeHHBIN pacTBOp. PocaTel BTOPON TPYIIIEI XapaKTepU3YIOT 3arachl Io-
IBIOKHOTO (ochopa — pochaTHyI0 «eMKOCTBY MOYBBI — U ABJSIOTCS pe3ep-
BOM JUIs TIociieytomiero cHabxkenus pacreHuii pocdopom. st onpenene-
HUS BEJIMYKHbI 3aI1aca MMOJIBUKHBIX (POC(ATOB UCIONB3YIOT (B 3aBUCHMOCTH
OT THUIa U COCTaBa MOYB) KHUCIOTHBIC (Tabin. 2.6), mmienovHsie, OydepHbie
PACTBOPUTEIIN, aHUOHHO-OOMEHHBIE CMOJIBI, PaJIUOU30TONHBIN METOJ U JIp.
B benapycu mmpoko ucnons3yercs metoq Kupcanosa.

CraduibHble ocdaTbl — TPYIHOPACTBOPUMBIE COEIUHEHHUS, 3aKIIO-
YeHHBIC B TIOYBE B IEPBUYHBIX W BTOPHYHBIX MUHEpaiax (OKKIIOIUPOBAH-
HBIE THAPATaMU TIOJyTOPAOKCHIOB, KapOoHaTaMu u jp.). Hambonee ycroii-
9uBON (POPMOI, MEAJICHHO MOANAIONIEHCS XHMIIECKOMY W OHOJIOTHYECKO-
My BO3ACHCTBHIO, SBIIETCS (pocdop B cocTaBe KPUCTALIMIECKON PEIIeTKH
MEPBUYHBIX MHHEPAJOB IIOYBHL: amaTUTOB, (ocopHUTOB, BaPHCIUTOB,
CTPEHTUTOB, BUBHAHUTOB. DocdaTel TpeThel TPYIIIBI MOYTH HEAOCTYITHBI
Juist pacteHuid. OTHaKo B IPOLIECCE BHIBETPUBAHUSI OHU MOTYT CTAHOBUTHCS
0oJiee TOCTYIMHBIMH U CIYKHUTh UCTOYHUKOM (POCHOPHOTO MUTAHUS.

Ta6nuna 2.6. 'pynnuposka nous Besapycu 1o copep:kanuI0 NOJABUKHBIX Gopm
docdopa no meroxy Kupcanosa

I'pynmsl no4B MO COAEPIKAHUIO Copnepxanne P;Os, MI/KT HOYBBI

MUTATEIBHBIX 3JIEMEHTOB MHHEpATLHEI TOpBARLI
1. Ouenb HU3KOE Memnee 60 Memnee 200
2. Huzkoe 61-100 201-300
3. Cpennee 101-150 301-500
4. TIoBBIIIICHHOE 151-250 501-800
5. Beicokoe 251-400 801-1200
6. OueHb BBICOKOE Bonee 400 Bonee 1200

Opranndeckue Gocdarbl B MOYBE MPEACTABICHBI PA3IMYHBIMH 10 TIPH-
pojie rpynnaMu COeIMHEHHN: MHAWBUAYaJbHOW MpHUpoabl (Hecneuudude-
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ckre opranodocdarel) u rymycooOpa3oBaHus (CrernupuIecKue CoeauHe-
nust). Hecneumduueckne opranodocdarsl OTHOCSAT K TPEM OCHOBHBIM
KjaccaM coeluHeHHH: (ocdosunuabl, HyKIEHHOBBIE KUCIOTHI M HHO3H-
tondocdarsl. IIpy 3TOM KajbpLMEeBblE M MarHUEBbIE COJM MHO3MTOJI(OC-
(OpHOI KHUCIIOTHI COJiepKaTCs B HEHTPAJIBbHBIX TI0YBaX, a (DUTATHI JKele3a u
ANIOMHUHUS — B KUCIIBIX. BHN3 10 po(MITio MoYBHI COEpKaHUEe OpraHude-
ckux (ochaToB CHIKACTCS, OHU PACIPEEIISIOTC B MOYBE NPUMEPHO TaK
Xe, Kak 1 rymyc. Dochomununsl coctaBisioT MeHee | % Bcero opraHude-
ckoro ¢ocdopa, HykienHOBBIE KHCTOTH — 10 10 % 1 mHO3UTONOCDATHI —
30-60 %. ObHapyxeHbI TakKe B HEOONIBIINX KosmdecTBax (ocdopomnpore-
uHBI, caxapodocdatsl, TaHIepodocdaTbl, HYKICOTHIHBIE KO(PEPMEHTHI,
coeanHeHus GocdaToB ¢ aMHHOKHCIIOTAMH ¥ IPYTHMH COEMHCHUSMH.

ITo HOBEWIINM TaHHBIM MHOTHX aBTOPOB, OOJBIIE MOJIOBHHBI (ochop-
OpraHMYeCKUX COEIMHEHHWH NpEeICTaBIeHbl HOBOOOPAa30BaHHBIMH CIIEIH-
¢duueckumu pocdorymycHsiMu coequHeHUIMH. DOPMBI 3TUX COEAWHEHUIT
MOKa HESICHBI, XOTSI HEKOTOpBIE AaHHbIE MTO3BOJISIIOT CUUTATh, YTO Gocdop B
HHX CBSI3aH C TYMYCOBBIMH KHCJIOTAMH Yepe3 HOH MeTallia.

Uccnenosanusi kadenpbl arpoxumun benopycckoll rocynapCTBEHHOMH
CENIbCKOXO3SIICTBEHHON aKaJeMUH MOKa3aJid, 4TO B TyMyce JIEpHOBO-
MO30JIUCTHIX 1MoUB conepxkures 0,8-3,5 % P,0s k ero macce. [Ipuuem, xak
MPaBUJIO, Y€M MEHBIIE T'yMyca B ITOYBE, TEM BBIIIE €r0 HACHIIIEHHOCTh Op-
ranumdeckuM Gochopom.

IMpuponusie docopopraHmdeckne COSANHEHUSI IPETEPIICBAIOT B T0Y-
BaX (PM3UKO-XUMHIECKHE U3MEHEHUS B PE3yJIbTaTe PEaKIMi XeIaToo0paso-
BaHMsI, COPOIMU, XUMUYECKOTO T'MIpPOJN3a, (PepMEHTATUBHBIX IpeBpalle-
HUH M OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid. B pesynprare sTHX
MPOLIECCOB 3HAYUTENbHAs YaCTh OpPraHMYecKuX (oc(aTroB MUHEpAIU3YeTCs
U TIOTIOJTHSET 3aIlachl MOTEHIMAIBHO JOCTYITHBIX MUHEPAJIBbHBIX (OPM.

JlurenbHOE BHECEHUE YAOOPEHUH, 0COOEHHO OpraHMYeCKUX, YBEIHYH-
BaeT cojiep)kaHue opraHudeckux (ocdaToB, HO B MEHbILEH CTENEeHH, YeM
MHUHEpaNbHBIX. OCOOEHHOCTBIO Tpoliecca MHUHEPATH3AMHA OPTraHUYECKUX
¢ocdaToB MOUYBHI ABIAETCA JOCTATOYHO BHICOKAS MTOJBIKHOCTD €€ TPOIYK-
TOB, KOTOPBIE MaJIO TIEPEXOAT B TPYJHOPACTBOPHMBIE COETUHEHHUS.

ITpomeccsl mpeBpamieHns: HEAOCTYITHBIX IS PACTCHUI MUHEPAJIbHBIX U
opranmdecknx coeguHeHnd (ocdopa B ycBosemyo (GopMy MPOTEKAIOT
oueHb MeuieHHO. HecMoTps Ha Gosbline obuiue 3anace! ¢pochopa B mo4se,
€ro JOCTYIHBIX COCJMHEHHH B HEil CONEPKUTCS OOBIYHO Majlo, MOITOMY
4TOOBI I0JIy4aTh BBICOKHE YCTOHUYMBBIE YpPOXKaW CEIbCKOXO3SHCTBEHHBIX
KYJIBTYP, HEOOX0MMO TIPUMEHSTH (pochopHble yroOpeHus.
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Kax nokasanu uccienoBanus, Ha 6osiee KUCIBIX AEPHOBO-TION30IUCTHIX
MOYBaX IPOHMCXOJIUT CBs3bIBaHME (ocdopa, IIIaBHEIM 00pa3oM, MOIYTOp-
HBIMH OKCHJaMHU JIIOMHHUS U JKelle3a, Ha MeHee KHCIIbIX 0YBaX HauWHAeT
Bo3pacTaTh cBs3biBaHue (ocdopa kanbiueMm. docdaTsl B mouBe BcTpeda-
I0TCS B BUJIE COJIeil pa3nuyHoi ocHoBHOCTHU. [To Mepe ee moBbILICHUs pac-
TBOpUMOCTh (pocaToB B Bozie Bce Oosiee 1 Oosiee YMEHBIIACTCS, a BMECTE C
TEM MaJiaeT A0CTYMHOCTh Gocdopa It pacTeHHH.

HccenoBanns NOKa3ajid, 4TO NMPUPOIA CBSI3H IOMJIOMIEHHBIX (ocdart-
WOHOB  SBJIIETCS  IPEUMYILIECTBEHHO IIOBEPXHOCTHO-aICOPOLMOHHO.
[Ipu sToM amcopOIMA TO THUNY MEPBHYHON ancopOmuu (XemMocopOuuu),
XapaKTEepHON 4epToil KOTOpOi siBisieTcs moryomeHne $hocgar-noHOB Kak
MNOTEHINAJIONPEICIIOINX HOHOB KOJUIOWIHOM YacTHIBI ITOYBHI (IIOYBEH-
HO-TIOIJIONIAIOLIETO KOMIUIEKCA), IPOUCXOJMUT C 00pa3oBaHUEM BHYTpEHHEH
HYaCTHUL bl I[BOﬁHOI‘O QJICKTPHUUICCKOT'O CJI0d, YTO NOATBCPKAACTCA HATUIUEM
azicopOIMK KaTHOHOB pacTBopa coiu (Gocdara Kak MpOTHBOHOHA. AcopO-
LMOHHOE MOTJIOIIEHHE JIEPHOBO-MOA30JIUCTHIMU TIOUYBAMH COCTABJISIET MPH-
MmepHO 70-80 % oT oO1uero koju4ecTBa noryiouieHHbIX hocharoB. OcTainb-
Has gacTb (20-30 %) moriormaercst Mo XUMHYECKOMY TUITY ¢ 00pa30BaHHEM
OTZACNILHOM TBepIOH (ha3bl, INIABHBIM 00pa3oM, TPYAHOPACTBOPUMBIX (OC-
(haToB aNFOMUHU, Kelie3a Pa3IuYHON OCHOBHOCTH, a Takke (ocdaToB
KaJIbIIUSL.

ITo Mepe B3aUMOJECHUCTBUS C MOYBAMH IIOBEPXHOCTHO-aICOPOUPOBAHHbIC
(bochaT-MOHBI PETEPIEBAIOT U3MEHEHUS M IPEBPAILAIOTCS B XUMHUYCCKHE
COCIMHEHUS, XapaKTepHbIe I JaHHOTO THIa MOYBOOOPAa30BaHMS U C pas-
JIMYHOMN CTEIIEHBIO JOCTYIIHOCTHU PACTCHUAM.

BHeceHHbIE B IepHOBO-TIO/I30JIMCTHIE TOYBBI BOJIOPACTBOPUMBIE (POPMBI
(dbochopconepkammx yao0peHnid, MoTIUHSISICH 3aKOHAM TEPMOJIMHAMUKH, C
TEYCHHEM BPEMEHH TIpeBpamiaoTcs B Oojiee ycToifumBelie ¢opmsl. Ha
HayaJbHBIX JTallax B3aUMOJCHCTBHA C NOYBOH NPOHMCXOAUT OOpa3oBaHHE
PHIXJIOCBA3aHHBIX (hochaToB Kamblvs U aMOp(HBIX coenuHeHuil pocharon
amomMuHusT U keneza. Docdop ITHX coeqUHEHHMH CPAaBHHUTEIBHO JIETKO
YCBaMBaeTCsl CEeIbCKOXO3IHCTBEHHBIMH pacTeHUsIMH. [Ipu anurensHOM B3a-
NMOJICHCTBUH CBEXEOCAKACHHBIE (oc(haThl KAIbIHS U MOJYTOPHBIX OKCH-
JIOB KPUCTAITM3YIOTCS M MEPEXOJAT COOTBETCTBEHHO B 00Jiee OCHOBHBIE U
TPYIHOPACTBOPUMBIE COEJANHEHUSL.

Ha xadenpe arpoxummm benopycckoll ToCyIapCTBEHHOH CEIbCKOXO-
34HCTBEHHOM aKaeMHHU B JJIMTEIBHBIX CTAlIMOHAPHBIX ONBITAX HA JEPHOBO-
MO/30JIMCTHIX JIETKOCYTIIMHUCTHIX, CYIIECUaHBIX U IIECYaHBIX [I0YBAX M3yda-
JIOCh BIHSHUE NMPUMEHEHHS yIoOpeHuit Ha pochaTHBIN pekuM ITOYBHL.
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Y CcTaHOBIIEHO, YTO CHCTEMATHYECKOE IPUMEHEHHE OPIaHUYECKHX U MH-
HepaJIbHbIX YAOOpPEHUH NPUBOJUT K BO3PACTaHUIO OOLIETO COAEpKaHUs
(docdopa kak 3a c4eT MUHEPAIBHBIX, TaK U OpraHndeckux ¢opm (tadm. 2.7).

Ha nepHOBO-1I0A301MCTON JIETKOCYTTIMHUCTON MOUYBe uepe3 22 roaa mo-
Clle 3aKJIaIKi OIbITa IPH HaBO3HO-MUHEPAJbHOW cuCTeMe ynoOpeHHs o
CPaBHEHHUIO C KOHTpOJEM HakoruieHHe (ocdaToB B MmoyBe MPOUCXOIHIO
NPUMEPHO B PaBHOW CTeneHH 3a cueT (oc(aroB MOIYTOPHBIX OKCUAOB U
kanpust. [Ipudem B rpynme ¢ocdaToB KaabLust yBeIMIEHUE TPOUCXOINIO
B OOJBIIEH Mepe 3a CUET ero JIETKOPacTBOPUMEIX (opM, a B rpymme ¢ocda-
TOB MOJYTOPAOKCHAOB (hocdaThl aFOMUHHS CPEIH HAKOILICHHBIX Mpeodia-
nmanu Hax gocdaramu xenesa (tadm. 2.7). B To ke BpeMs B BapHaHTe, T
MIPUMEHSUINCH TOJIBKO MUHEpAIbHBIC YI0OpeHus, Ha 100 GocdaTos moiy-
TOpaoKcHI0B puxoamiock 60 %, a pocdaros kambiust — 40 %.

Takum 00pazom, coyeTaHne OPraHUYECKUX U MHHEPAIBHBIX yYI00pEHHI
CHoOCOOCTBYET coXpaHeHHIO B TouBe (ocdopa B Oonee nocTynHoi popme,
YeM IpH BHECEHUU OJHUX MHHEPAIBHBIX YA0OPEHUI.

Ta6auna 2.7. BiusiHue JIMTeJbHOT0 NPUMeEHeHHsI Y100peHuii Ha (opMbl
¢ocdopa B 1epHOBO-NIOA30JUCTHIX NOYBaX, MI/KI nouBbl (U. P. Buabsadguryur)

Bheceno na 1 ra P Baio P opra- | P,OsB P mun. no I'nn30ypr-JleGeneBoit
ceRo0BOPOTa Boe HUYe- 02wm | Ca—| Ca— | Al- | Fe— | Ca— | Bce-
P ckoe | HCI | PI| P | P | P [P ro

Jlerkocyr/IMHUCTBIE NOYBbI
VIBaHOBCKHil cTanroHapHbIH ombIT, ['operkuii paifon, Mormnesckas 061acTh (kapTodens)

Be3 ynoOpenwuii 1200 572 80 34 18 80 | 134 | 120 | 386
NsoPsoK7s 1381 621 150 45 27 108 | 146 | 125 | 451
IN{aB036T/(ra+

P3;K47 (3xBHBa-
né}sn)go 4137apuaH- 1402 655 170 54 39 110 | 152 | 204 | 480
Ty 2

CynecuaHbple n04BbI
IlyunHckuil cTaMOHAPHEIN OmbIT, I ponHeHcKast 001acTh (03UMast POKb)

Bes yaobpennit 640 246 | 67 | 20 | 16 | 77 | 116 ] 92 | 321
Hapos 10 T+ 810 204 | 185 | 51 | 34 |110] 124 | 102 | 422
N35PsgKss

53P73K91 (()I(BI/IBa'

HEHTHO BapHati- 820 280 | 191 | 40 | 30 |127|133| 107 | 457
Ty 2)

Hapos 20 T+ 870 305 | 222 | 54 | 34 |114 133 116 | 451
NagPssKsg

ITecuaHble MOYBBI

CranuonapHslif onbIT Konxosa «[Ipunstey, [Tunckuii paiion, bpectckas 061acTh
be3 ynobpennit 560 180 152 38 36 85 | 46 | 27 | 232
NegoPgoKso 693 185 224 48 50 200 | 73 | 36 | 407
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B onbite I'pogHeHCKOM OMBITHOW CTaHIMHM Ha JAEPHOBO-TIOI30JIMCTOM
cyrnecuaHoi MoyBe Mpu npuMeHeHuu B TeueHue 13 et N3gPsoKsg Ha Heus-
BecTKOBaHHOM (oHe mpu cuiabHOKUcHo# peakuun (pH B KCl 4,0) cpenu
HAKOIUICHHBIX (poc(haTOB B MOYBE 1O CPABHCHHIO C KOHTPOJEM HA JIOIIO
docharto momyropaokcumoB mpuxoamwiocs 79 % (54 % — wa docdarst
amromuHus U 22 % — Ha docdarel kene3a), a HA U3BECTKOBAHHOM (OHE
(pHeox 5,5) Ha docdater momyTopaokcuaoB aumb 48 % u GochaTsl Kanpaus
52 %.

Ipu couerannu N3PsoKso ¢ 10 T/ra HaBo3a Ha W3BECTKOBAHHOM (hoHE
(mpu pH B KCI 5,8) dochopHbie ynobpenus B eie Ooblieii Mepe mepexo-
AITH B POPMBEI, CBSI3aHHBIC C KambIeM (59 %).

Ha nmepHOBO-TIOA30JMCTHIX MECYaHBIX MMOYBaX HakomieHue ¢dochopa B
OTIIMYUE OT CYTJIMHHUCTBIX U CYMECYAHBIX MPOUCXOIUIO MPEUMYIICCTBEHHO
3a cueT GocharoB AOMHHHUS.

Takum 006pazom, IpIMEHEHHE OPTaHUIECKUX yIOOpEHUI 1 H3BECTKOBA-
HHE CITOCOOCTBYIOT COXpaHEHHIO (hochaToB, BHOCUMBIX C yIOOPEHHUSIMHU B
0osee mocTynmHOU (hopMe, U TIOBBIIAIOT UX d()PEKTUBHOCTD.

YMeHbIIeHne CBA3bIBaHUS (PochaToB ymoOpeHUi ¢ allFOMUHHEM H IKe-
JIC30M TIPH MIPUMEHCHHH OPTaHUYECKUX YIOOPEHHH CBA3aHO C TEM, UTO MPH
WX HCTOJH30BAHUU OKCHIBI AIOMUHUS U JKelie3a 00BOJIAKUBAIOTCS M yIa-
KOBBIBAIOTCSl CIIOEM OPTaHUYECKUX KOJUIOUAOB («TYMYCOBOU IUICHKOW»).
ITo MHeHMIO psijia MccaeaoBaTeNe, B 3aBUCUMOCTH OT MTOYBEHHBIX YCJIOBUH
OpraHNYecKoe BEIECTBO MOJXKET BBIMIOJIHATH POJIb KOHKypeHTa (docdar-
HMOHOB 32 aICOPOIMOHHBIE MeCTa Ha MOBEPXHOCTH TBEPIOH (Da3bl MOYBHI,
MIPETSITCTBYSI UX TOTJomIeHno. Kpome Toro, HEKOTOphie KUCIOTHI, 00pa3y-
IONIMECs Ha Pa3IMYHBIX CTAJAHMAX PA3JIOKEHHS OPraHUYECKOTO BEINECTBA,
BeChMa YHEPIHUYHO BHITECHSIOT U3 (OC(HATOB ATFOMHUHUS, JKeJle3a U KaIbIUs
MOTJIOIIEHHBIE (poCchaT-UOHBL, TOMOIHSS 3aMachl TOABIKHBIX (ocdarTos.

2.3.3. KanuiiHblii pesuM MoYBbI

OO6urue 3anachl Kalusd B TOYBE BEChMa BEJIMKU 110 CPAaBHEHHIO C a30TOM
u pochopom. Coaeprxkanne BaJOBOTO KK B JCPHOBO-IIOI30JIUCTHIX TTOY-
Bax coctasnseT oT 0,5 1o 4 % u onpenensercss UX rpaHyJIOMETPUYECKHM
coctaBoM. UeM Oouibllie B MOYBE HAXOAUTCS TMNIMHHUCTHIX YaCTHII, TeM OOJb-
1€ B HeH Kaius. B TSHKeTbIX TIMHUCTHIX MOYBAX COJIEpIKaHUE KaJIUs TOCTH-
raet 3—4 %, CyrTMHUCTHIX — 2—2,5, Ha OCIHBIX MECYAHBIX ITOYBAX OHO Ia-
nmaer g0 0,7-1,0 %.

ITo creneHy MOABHMKHOCTH M TOCTYITHOCTH JJIS PAaCTCHUH coneprKalue-
s B IOYBE COEIMHEHHS KaJUsl MOPa3esIsIoTCs Ha cieytolue GopMbl:

1. Kanuit mouBeHHOTO pacTBOpa MM BOJOPACTBOPUMBII MPEICTaBIIEH pas-
JIMYHBIMH COJIIMH: COJISTHOH, YTOJIBHOW, CEpHOM, a30THOM, (hocqopHOH U Apy-
THX KUCJIOT (XJIOPHUIBI, KapOOHATHI, CYIIB(ATHI, HUTPATHL, (POCATHI U T. 11.).
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2. Kanuii morinomeHHpli uix 0OMEHHBINH, BXOIAIIUI B COCTAB KATHOHOB
MMOYBEHHOTO IMOTJIOMIAIONIET0 KOMITIeKca. JIerkas JOCTYIMHOCTh OOMEHHOTO
KaJust 00yCIIOBIICHA CIIOCOOHOCTBIO €T0 MIEPEXOAUTh B IOUBEHHBIN PaCTBOD.

OrmpenensieTcsl MOABWKHBIM Kanuii B mouBe mo mertony Kupcanoa B
BeiTskke 0,2 M HCI, nnn oGMeHHBIH 110 MeToy MacioBoi B BBITSKKE 1 M
CH3;COONH4.

3. Kanuiit HeoOMCHHBIN, WM (DUKCHPOBAHHBINA, HE IKCTPATUPYETCS W3
TTOYBHI PACTBOPAMH HEUTPATBHBIX COJICH M CaOdbIx KuciaoT. OH BKIIIOYAET B
ce0st pUPOHBIN (PUKCHPOBAHHBIA M HMCKYCCTBEHHO (DMKCHPOBAHHBIM Ka-
JIMH.

I'papamus mouB PecnyOnuku benapyck 1o cofepaHUIO MOJBUKHOTO
KaJus rpuBeeHa B Tabu. 2.8.

Ta6nunua 2.8. I'pananus nous Pecnyosmuku Benapych no cogep:xanuio
NnoABH:KHOr0 Kayus (no Kupcanony)

Tpynmsi 1o coxeprantio K;0 CO)lep)KanI/Ie K,0, MI/KT OYBBI _
MHHEPAITBHON TopsIHON
| (ouens HHU3KOE) Memnee 80 Menee 200
Il (1m3K0€) 81-140 201-400
111 (cpennee) 141-200 401-600
1V (moBbIrenHoe) 201-300 601-1000
V (BbICOKOE) 301-400 1001-1300
VI (oueHb BBICOKOE, H30BITOYHOE) Bonee 400 Bozee 1300

[TpuponHelii (GUKCHPOBAaHHBIA KAl — 3TO KaJIMH KPHCTaJUIMYECKON
pemietkr. OH yAepXKUBAETCsl B PELIETKE TNIMHUCTBIX MUHEPAJIOB CHIIAMH,
00yCTIOBITMBAIOIINMI COCIMHEHNE OTPHULATEIHHO 3apsIKCHHBIX aTIOMOCH-
JUKATHBIX TAKETOB B IIEJIOCTHYIO CTPYKTYpY. McKyccTBeHHO (hUKCHpOBaH-
HBI KaJIMM — 3TO KaJMui, BHEAPHUBIIUICS B MEXIMAKETHbIE MPOCTPAHCTBA
KPUCTAJUTMIECKON PEIIeTKH, KOorna OHa ObUIa B PACTIHYTOM COCTOSHHH,
P TIPUMCHEHUH YAOOPCHUI U3 COJICBBIX PacTBOPOB. MCKycCcTBEeHHO (PHK-
CHUPOBAHHBIN Kalluil pacTeHHSIMHU HUCIOJIB3YETCSl Jydlle, 4eM MPHUPOIHBII
(UKCHPOBaHHBI.

4. Kanwmii, BXOIANIMHA B COCTaB OC3BOMHBIX CHIIMKATOB, HAXOJSIINXCS B
cOCTaBe MHUHEPAIOB (aJTIOMOCHINKATOB — MOJIEBBIX IIMATOB U CIIOJ). DTOT
KaJIMi HaXOJIUTCS B TPYAHOPACTBOPUMOM COCTOSIHUH.

DopMBI KalTsi MOTYT MEPEXOANTH APYT B Apyra. ITH MPOILECCHl MOKHO
BBIPA3UTh CIAEAYIONUM 00pa3oM:

K K K K
RN NN s BXOJSAILMIA B COCTaB
< 0OMeHHBIH < HEOOMEeHHBIH < 6C3BOIHBIX CHIIMKA-

BOZOPACTBOPUMBIH
TOB

Hebompiroe KOMM9ecTBO KaJisl TAK)Ke BXOAWT B COCTAB IUIa3MBI MHUKPO-
OpPraHM3MOB (J1ake B XOPOIIO OKYJIBTYPEHHBIX JEPHOBO-TIOI30IUCTHIX TIOY-
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BaX €ro cojiepkaHue He MpeBbIaeT 25 Kr/ra U B CBSI3U C 9THM 3Ta GopMma
KaJusl IPaKTUYECKOT0 3HaU€HHsI B MUTAHUHU PACTEHUI HE IMEET).

Pactenus Xxopomio ycBamBalOT HE TOJIBKO BOJIOPACTBOPHMBIA M OOMEH-
HBII Kanuii, HO YaCTHYHO ¥ HEOOMEHHBIH (Ha TSDKENBIX MOYBaxX B OOJIbIIEH
CTETIeHH, YeM Ha JIETKUX). 3arachl MOABIKHOTO KallUs IOTOIHAIOTCS B pe-
3yJbTaTe BRIBETPUBAHUS MUHEepasoB. C Apyroi CTOPOHBI, OOMEHHBIN KaJIHid
B II0YBE MOXET IEPEXOTUTh B HeoOMeHHOe cocTosHue. CyIecTBEeHHBIM
(aKTOPOM CHIDKEHHS IOCTYIMHOCTH BHECEHHOTO KAIMHHOTO yIOOpEHUs
CENIbCKOXO3SIICTBEHHBIM KYJIBTYpaM CIIEyeT CYHTaTh €ro HEOOMEHHYIO
(uKcaIyo, KOTOpask CBA3aHa C BXOX/ICHHEM HOHOB KaJIUS B MEXITAKETHOE
MIPOCTPAHCTBO KPUCTAJUIOB BMECTE C PAacTBOPOM NpH HaOyXaHHMH MHUHEpa-
noB. KonnyecTBo (PUKCMPOBAHHOTO KajlMsl MOKET JIOCTHTaTh B ITOYBAx Jer-
KOTO rpanyioMeTpuieckoro cocraBa 200 kr/ra, a B Tskensix — 500 kr/ra.

Ha ¢uxcanumio xanms mo4yBaMy CHIBHOE BIIMSHHE OKAa3BIBAET PEaKIIHA
cpensl (pH): monkucnenue ocnabdiseT GUKCAINIO, MOBBIMIAET MOIBHKHOCTD
KaJIHs B TI0YBE U JIOCTYITHOCTb €ro pacTeHHsAM. CHCTeMaTHIECKOe BHECCHHE
KaJIMAHBIX yJOOPEHUH B IEPHOBO-TIO30JIUCTHIE ITOYBBI, KaK MIOKA3aJIH MHO-
TOYHCJICHHBIC HCCIIEOBaHUs, 000ralaeT UX IMOABIKHBIM KallUeM JIy4Ille,
9YeM YepPHO3EMHbBIC, B KOTOPBIX KaJ Wi HAKAILIMBACTCS MPEHMYIIECTBEHHO B
HEOOMEHHO (opMe.

Kadenpoii arpoxumun B TEUCHHE ABYX POTAIHA MMATHIOIBHOTO CEBOOO-
0OpOoTa Ha TPEX CMOCIHPOBAHHBIX YPOBHAX IO BenmuuHe pH, conepxanuio
MOJBIKHBIX (popM docdopa U Kamus M3ydarsoch BIUSHHE yAOOpEeHHH Ha
MIPOAYKTUBHOCTh CEBOOOOPOTa M HM3MEHEHHE arpOXHMHYECKUX CBOWCTB B
JIEPHOBO-TIOJI30JIUCTOM JIETKOCYTITUMHUCTON TIouBe (Tadm. 2.9).

Ta6auna 2.9. Biusinue yno0pennii 1 ypoBHeii IJ10J0po1usi HOYBLI HA GOPMBI KaIHs
B nouse, Mr/kr (M. P. Buabadguryur)

B o HeoOmenHbIi
HECEHO B CPEHEM KO B OOMEHHBIH .
Ha | ra mo ceso- pH B KCI 0,005 HCI kamwmii B 0,2 M 1%%;"”
obopory CaCl, HCI B HOC_IHOM

Don 1

1. Kontpons 5,0 60 120 380

2. Ns4Ps7K7, 49 66 145 395

3. N7sPgsKioz 4,8 84 145 400
®own 11

1. Kontpons 5,7 72 170 430

2. Ns4Ps7K7, 5,6 133 220 440

3. NzsPgsKioz 5,6 141 225 460
Don 111

1. KonTpons 6,3 118 215 430

2. Ns4Ps7K7, 6,2 144 255 445

3. NzsPgsKioz 6,2 173 265 450

IMIpumeuanue Ponl— Hu3kuMil ypoBeHb MmIogopoaus mouBsl, GoH Il — cpennuii,
¢omu III — BeICOKHIA.

60



HccnenoBanust Mokaszand, 4TO IJIMTENLHOE HPUMEHEHHE KalWHHBIX
ynoOpeHuii crocoOCTBOBAIO YBEIMYECHHUIO COAEP)KAHUS B TIOYBE KaiMs 3a
c4yeT 0OMEHHBIX M HeoOMeHHBIX GopM. OgHako B OoJblIeH Mepe B ITOYBE
HAKATUTMBAJICS OOMCHHBIH KaJIHi.

TakuM 00pa3oM, BHOCHMBIC KallMiHBIE YHAOOpPEHUs B JIEPHOBO-
MOJ30/IUCTBIX MOYBAaX COXPAHSIOTCS B OCHOBHOM B JOCTYITHOH Ui pacTe-
HUH dopme.

Baxxnoe ycioBue 3pGEeKTHBHOTO MPUMEHEHHS KaJHHHBIX YIOOpEHMH —
Xoporee o0ecrieueHne pacTeHui a30ToM u hochopom.

Cpennue nprubaBKH ypoxasi OT KaJIMHHBIX YIOOpPEHUH B HEOIAaronpusT-
HBIE TOZbI 3HAYNTEIBHO BBIIIE. B 4acTHOCTH, yCTaHOBIICHO, YTO MACMypHas,
MPOXJIaJIHAsl ¥ BIIaXKHAs MOT0/1a OCIalJIsieT YCBOCHHE KajlHs M3 TOYBEHHBIX
3a1acoB U Jieyiaet 0oJiee akTyalbHbIM BHECEHHE Y100pEHHH.

COanaHCHpOBaHHOE KAJIMIHOE IHTAaHHE CIIOCOOCTBYET IIOJyYEHUIO
MPOJYKIMH BBICOKOTO KauecTBa, 00Jiee IKOHOMHOMY PacXO0JIOBAaHHIO BJIard
U TaKUX 3JEMEHTOB, Kak a30T u ¢ochop Ha GopMUpOBAHHE EAMHHUIBI TO-
BapHOTO ypoKas.

CuctemMaTnueckoe NMPUMEHEHHE OPraHWYeCKUX M MHHEpPAIBHBIX YI00-
peHuil B 103aX, 00ECHEUNBAIONINX TIOJIOKHUTENIBHBIN OanaHc rymyca, ¢oc-
¢dopa, Kanus U OPYrux 3JIEMEHTOB, B COYECTAHWHN C U3BECTKOBAHUEM JIEPHO-
BO-TIOA30JIUCTHIX MTOYB OOECIIEYMBAECT PACIIMPEHHOE BOCIIPOM3BOJCTBO HX
IUIOOPOANS. DTO NPUBOJMT K YBEINUEHHIO COJICPKaHUS T'yMyca, TTOJABHXK-
HBIX QopM docdopa, Kanus, ONTUMHU3ALUN PEAKIUH TTOYBBI, YIYYIICHUIO
arpo(M3MYeCcKuX CBOWCTB MOYBBI, OKAa3bIBAET IIOJIOKHUTEIHLHOE BIMSHUE Ha
OHMOJIOTMYECKYI0 AKTHBHOCTD ITOYBHI.

2.3.4. buojiornyeckas aKTHBHOCTDL NMOYBEI

YpoBeHb KHCIIOTHOCTH IMOYBHI ONpEJEISIET ee OMOJIOrMYecKoe COCTOS-
nue. [1pu cnabokuciiom nuamnasone pH B mousax npeoGnanaioT OakTepun u
AKTHHOMMUIIETHI, MOBBIIIACTCS YUCICHHOCTh HUTPU(HUKATOPOB, a30T(HHUKCA-
TOPOB, LEJIIIOJIO30JIMTHYECKUX MUKPOOHBIX coolmiecTs. B cunbHO- 1 cia-
OOKHCIIBIX JE€PHOBO-IIOJ30IMCTHIX TI0YBAX OTMEYaeTcs BBICOKAs YWCIICH-
HOCTH IIJIECHEBBIX TPHOOB, MHOTHE BHJBI KOTOPBIX CHHTE3UPYIOT (PUTOTOK-
CHYECKHE BEIIeCTRA.

BakHBIM MMOKa3aTeNEM SKOJIOTUYECKOTO COCTOSIHHSA MOYBBI SIBISETCS €€
(epMEHTAaTHBHASI AKTUBHOCTh. YPOBEHb MOYBEHHOH KHCIOTHOCTH — OJWH
13 BaKHEHINX (DaKTOPOB, PEryIUPYIOIMINX aKTHBHOCTh ITOYBEHHBIX (ep-
MenToB. KoHientpanus nonos Bogopona H' okasbiaeT BiusHME HA MOH-
HOE COCTOsIHME (EPMEHTOB, U3MEHSSI WX HOHM3ALMI0O U PacTBOPUMOCTb.
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OTH  (QUBUKO-XUMHUYECKHE (PAKTOPhI OINPEACTSAIOT CKOPOCTh KITFOYEBBIX
(epMEHTATUBHBIX PEaKIlyii, MPOTEeKaX B nouBe. [Ipu HeOmarompusr-
HBIX U3MEHEHHUSX KUCIOTHOCTH ITOYBBI BaXKHEHIINE (EPMEHTHI, CBSI3aHHBIE
C IIUKJIAMU OCHOBHBIX OMOTreHHBIX 37eMeHToB C, N, P, uacTuyHO neHaTYypH-
PYIOT, 4TO MPUBOIMT K HAPYIICHHIO KPYroBOPOTA AJIEMEHTOB MUTAHUS U
MPOIIECCOB TpaHC(HOPMAIIUM OPraHMYCCKOrO BelecTBa U (HOPMHUPOBAHUIO
rymyca.

Buosornyeckne cpoiicTBa — npoayuuposanre CO; u MOTEHIHATbHAS
azoT¢ukcanus (aKTUBHOCTb HUTPOTEHA3bl), OMpEeNsieMble Ta30XpoMaro-
rpad)M9eCKUMHU METOIaMHU, TECHO 3aBHUCST KaK OT COJCPKaHHs T'yMyca, TaK
W OT JPYTMX arpOXMMHYECKHX CBOWCTB IOYB. YCTAaHOBJIEHA JOCTOBEPHAs
CBsI3b OMOJIOTHYECKHUX TECTOB C YPOXKasMU OCHOBHBIX CEIbCKOXO3SHCTBCH-
HBIX KYJIbTYp. [10-BUIUMOMY, B YCIOBHSX YCHIHBAIOIIEIOCS TEXHOTCHHOTO
3arpsi3HEHUS MOYB POJIb OMOJIOTHYECKUX XapaKTCPUCTHK OYJET BO3pPacTaTh
B OLICHKE «3[IOPOBBSI» MMOYB.

Ha JACPHOBO-TIOJA30JIMCTBIX KUCJBIX MOYBaX CYHMICCTBCHHOC BJIMAHWUE Ha
AKTHUBHOCTh OHMOJIOTMYECKUX MPOLIECCOB OKA3bIBAET M3BECTKOBAHUE, KOTO-
poe ONTHUMH3UPYET PEAKLMIO T0YB, YJIy4YIlaeT yCIOBHs KU3HU MUKpPOOpra-
HHU3MOB B [I0YBE, YTO YCHJIMBAET MPOLIECCHI MUHEPAIU3AIMHA OPraHUYECKOTO
BEILIECTBA.

[Mo0KUTEIbHOE BIUSHUE HA OHOJOTMYECKYI0 aKTHBHOCTD ITOYBBI OKa-
3bIBACT HABO3 U APYIru€ OpraHUYCCKHUC yI[O6peHI/I$[ B COUYCTAaHUU C MHHEC-
palbHBIMU M M3BECTKOBaHHEM. MUHeEpalbHbIe YI00peHHs 6e3 H3BECTH OKa-
3BIBAIOT CJIa00e BIUSHKME Ha ()EPMEHTATUBHYIO aKTHBHOCTbD, & B COUYCTAHHUU
C M3BECTKOBAHKEM IMOBBIIIAIOT €e.

2.4. OnTuMU3anus MJIO0POAUS HOYBBI

PacmmpeHHoe BOCIIPOM3BOJACTBO ILIOJOPOIMS MOYB M HAa 3TOH OCHOBE
POCT YpOKafHOCTH CENbCKOXO3ANCTBEHHBIX KYIbTYpP AOJKHBI HJITH IyTeM
ONTHMHU3AIIMM KOMIIJIEKCA CBOMCTB MOYB, BKIIOYAs (U3MKO-XMMHUYECKHE,
Oouonoruyeckue u ap. CocTosHUE MOYB, CTETICHb UX COOTBETCTBUS Tpebo-
BaHWAM KYyJIBTYPHBIX PAacTeHHH 11 (OPMUPOBAHUS BBICOKHX YPOXKacB
OLICHUBACTCS CTEICHBIO OKYJIbTYPCHHOCTU IOYBBI. JIJ OLEHKH CTEIECHH
OKYJbTYpeHHOCTH Mo4B B PecnyOnuke bemapyck mcmnonb3yrorcs mokasa-
TeJIN, KOHTPOJIHPYEMbIE arpOXUMHUIECKON CIyX00i: YpOBeHb KHCJIOTHO-
crtu (pH); conep:kanue rymyca, noaBm:xkHbIX ¢popm docdopa n xanus.
YcTaHOBNIEHBI ONTHMAIbHBIE MAPAMETPBI 3TUX MOKA3aTeNel Ul OCHOBHBIX
TUIIOB TI0YB PECIyOJMKH, COOTBETCTBYIOLIME BBICIICH CTEIIEHH OKYJIbTY-
PEHHOCTH IOYB.
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Bonbioit Bkiang B BONMPOCH MOJCIMPOBAHMS ILIOAOpOAMs 1moyuB Pec-
nyonuku Benapychk B MHTEeHCUBHOM cucteMe 3emienenus Baecnu T. H. Ky-
nakoBckas u . M. bornesuy.

AHanu3 pe3yJabTaTOB MOJIEBBIX ONBITOB C YJAOOPEHUSIMH, MPOBEICHHBIX
HAYYHBIMH YUPEIKIACHUSIMHU U arpOXHUMHUYECKO# Ciayx00ii pecrmyOnuku, mo-
Ka3aj, 4YTO KOHTPOJUPYEMBIC arpoXMMHYCCKHE CBOWCTBA JICPHOBO-
MOA30JUCTHIX MOYB Ha 58—77 % onpenemnstoT ypoBEHb yPOKaWHHOCTHU 3€p-
HOBBIX KYJbTYp Ha (DOHE IOJHOTO MHHEpadbHOro ymoOpeHus um Ha 20—
50 % — BenmmuuHy IPHOABOK YpOXKas OT a30THHIX, (OCHOPHBIX M KATUITHBIX
ynoOpeHuit.

CymiecTByIOIIfe Tpagali JAHATHOCTHYECKUX IPHU3HAKOB CTENCHH
OKYJBTYPEHHOCTH TIOYB HYXKIAIOTCS B MIEPUOTUIECKOM YTOYHEHHHU B TIOJIE-
BBIX 3KCIIEPHMEHTAaX O MEpPE BBEACHHUS B MPAKTHUKY HOBBIX COPTOB U 3Jic-
MEHTOB T€XHOJIOTUH BO3/IETBIBAHUS CEIHCKOXO3IHCTBEHHBIX KYJIbTYP.

B nuamnazoHe 0T MHHMMAIBHBIX O ONTHMAJBHBIX 3HAYCHHHA Ka)IOTO
MoKazaTessl YCTaHOBIEHA NOCTOBEPHAS KOPPEJAIMs ¢ BEIHMUYMHOW ypoKas
CeJIbCKOXO03SUCTBEHHBIX KYJIbTYp W OINpPENeNeHO €ro U3MEHEHUE Ha eHH-
1y M3MEpEeHUs arpOXMMHUYECKHX CBOWCTB. Hampumep, ycTaHOBJIEHO, YTO
MIPUPOCT yposKas IO Mepe TMOBBIIICHUS coaepkaHusd Gocdopa, Kalus U ry-
Myca B II0YBE MOCTEIICHHO CHIDKaeTcsa. Tak, Ha JepHOBO-TIOI30JIHCTHIX CY-
TIMHUCTBIX W CYIECUAHBIX, MOJCTHIACMBIX MOPEHOH MOYBaX Ha KaKIbIe
10 mr/kr P,Os5 B auamazone 30—100 MI/Kr mpoOmyKTUBHOCTh WU3Y4aBIIUXCS
KynbTyp ToBbImanack Ha 132 k. ex. Ha 1 ra, B maTepBae 101-150 mr/kr
P,0s mpupoct coctaBmsnm 108 k.en. ma 1 ra, 151-200 mr/kr P,Os —
101 k. ex., 200250 mr/kr P,Os — 68 k. exn. Ha 1 ra.

AHAJOTUYHO MEHSIETCS MPUPOCT MPOTYKTHBHOCTH KYJIBTYp MpPHU MOBHI-
LIEHUH COJIEp>KaHus Kayus B 1 Kr mouBbl B pacuete Ha kaxasie 10 mr K,0.
Ha cyrnmumaucthix mouBax mpu cojepxkannu K,O B ngumamazone ot 30 mo

80 mr ypoxaitHocts ¢ 1 ra moBeimanace Ha 122 k. em.; 81-140 mr — Ha
98 k. ex.; 141-200 mr — na 70 k. ea. [IpoAyKTHBHOCTb TE€X K€ KYJIBTYP IO
Mepe yBenmudeHus cogepykanus rymyca Ha 0,1 % B nmamasone 1-2 % mo-
Boimanack Ha 90 k. en. ¢ 1 ra, a npu JajgpHEHIIeM MOBBIIIEHUHN 3aIacoB
rymyca — TOJBKO Ha 25 K. eI,

JIJs KOTMYECTBCHHOW OLICHKHU IUIOAOPOAUsS MOYB benapycu ucmonb3y-
eTCs TaK)Ke KOMIUICKCHBIN MOKa3aTeib — MHICKC arpOXUMHUYECKON OKYIb-
TYpEHHOCTH TOYB, TJ¢ KaXIpld u3 mokaszarenein (pH, comepxkanue P,Os,
K;0, rymyca) BeIpakeH B OTHOCHTEIBHBIX BEIMYMHAX, a 3a CIUHHILY TPH-
HATB CPETHHE ONTHMAJbHBIC 3HAUYEHHUS ITHX CBOWUCTB MOYB. OTHOCHTENb-
Hble HHIEKCHI (U,;,;) KOKI0TO CBOHCTBA paCCUMTHIBAIOTCS 10 (popmyrie
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Xq)alc'r B XMPIH

U, =—-,

OTH
XOHT - XMI/IH

1€ Xpae — PaKTHIECKOE 3HAYEHHE CBOICTBA 110 JAHHBIM aHAJIM3a;
Xy, Xomr — COOTBETCTBEHHO MUHHMMAJIbHOE M ONTHUMAJbHOE 3HAYCHUS
ToKa3aTesiel s JaHHOH! MOYBHI.

Jns wucronp3oBaHMS HA IMPAKTHKE YCTAHOBIICHBI CIETYIOIINE MIHU-
MaJlbHble arpoXMMHUYECKHE ToKasarenu muHepanbHbix nmous: pH (KCI) —
3,5; mo 20 mr/kr mouBsl P,0s u K,O (mo Kupcanory); 0,5 % rymyca.
JIist TOpsIHBIX TOYB MHHUMAIILHBIN TIOKa3aTeb conepxanus P,Os u K0 —
100 Mr/Kr MOYBBI.

Eciu dakTuyeckuii mokazarenb OOJbIIC ONTHMAJIBHOTO, TO YCIOBHO
W,y 2TOTO CBOIICTBa MpuHUMaeTcs paBHbIM 1. [locne onpenenenust 0OTHOCH-
TENHHBIX WHICKCOB BCEX TOKa3aTelled PacCUMTBHIBACTCS WHIEKC OKYIbTY-
pernoctu (M) Kak cpeanee apuPpMeTHIECKOE OTHOCUTEIHLHBIX HHIIEKCOB:

Uo = (1/1 +U, Ut I/IryM) 4.

PH

WHIeKC OKyIbTYpEHHOCTH ITOYB MOXKET M3MEHATHCA B OOJBIIOM JHa-
mazone — ot 0,2 mo 1. DToT mokaszarens yaoOeH B pacdeTax M I03BOJIIET
00BEKTUBHO CPABHUBATH CTENIEHb OKYJIBTYPEHHOCTH TTOYB.

ITo pesynpraTtam 405 moneBrIx onbITOB B PecyOnmuke Bemapych moBbI-
IIeHHE MHJIEKCa OKYIbTypeHHOCTH mouB ¢ 0,3 1o 0,9 compoBoxnanock yBe-
JUYEHNEM YpPOKaHHOCTH 3€pHOBBIX KynbTyp ¢ 21-24 no 37-41 w/ra, kap-
toenst — ¢ 214 no 307 wra, T. €. IPOAYKTHBHOCTH | ra MamiHu MOBbINIA-
nmack ¢ 32,8 1o 53,7 k. en.

OreHka No4B B Oajutax MOXXET MOHMXaThes 10 50 % npu M3MEeHeHUU
HHJEKCA OKYJIBTYPEHHOCTH MOYB OT 1 10 0,2, 11 4ero MCMOIb3YITCs dKC-
NEPUMEHTAJIbHO YCTAHOBJICHHBIC ITOHUKAIOIINUC KOSq)q)HHHeHTbI.

Ilo crenenu OKYJIbTYPEHHOCTH IIOYBbBI HNPHUHATO MACJINUTH Ha YCThIPE
TPYIIIBEL: C OY€Hb HU3KOH cTeneHblo oKyinbTypeHHOCTH (Mo < 0,4); HH3KOH
(0,41-0,6); cpemmeoxynsTypernsie (0,61-0,8) u BBICOKOOKYIBTYPCHHBIC
(0,81-1,0) mouBsLI.

Huskuii ypoBeHb eCTECTBEHHOTO TUIOJOPO/IUS CEIbX03yTroAni, IecTpoTa
arpoOXUMHYECKUX CBOWCTB MOYB, HEPAaBHOMEPHBIE TEMIIBI OKYJIBTYPUBAHUSA
X HO PErvoHaM JeNIaloT HeOOXOAMMBIM IieJIeHaNpaBiIeHHOe YIpaBlICHHE
MOBBIIIEHHEM IIJIOJOPOJMS IIOYB HAa OCHOBe MojenupoBaHus. OIeHKa
OKYJIBTYPEHHOCTH IOYB MO YETHIPEM ITOKA3aTEISIM SIBIISICTCS JIMIIb HAYallb-
HBIM 3TallOM MOJEIHPOBaHMA ITOYBEHHOTO mopopoaus. [lo mepe BKmode-
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HUSI HOBBIX YYUTHIBAEMBIX CBOWCTB (CcozepKaHUE a30Ta, MUKPOIJIEMEHTOB,
MOIIIHOCTh TIEPETHOWHOTO TOPH30HTA W Jp.) pa3pabaTeiBaroTcs Oojee
CJIOKHBIE CTPYKTYPHBIE MOJEIH.

C y4yeToM 0COOEHHOCTH IEepHoja MEepexo/ia K PhIHOYHOW SKOHOMUKE,
JeduIrTa SHEPreTHUYECKUX PECypcoB, HEMPOCTOH IKOJOTMYECKOW CHUTYya-
UM B PECIyOJMKE, OCIOXHEHHOW PaJMOAKTHBHBIM 3arpsi3HCHHEM II0YB,
pa3paboTka MoJieNeil BRICOKOIUIOOPOTHBIX MTOYB B IIOCIICAHUE TOIBI BEIaCh
Ha OCHOBE KOHLEMIWHU DPEryJMpyeMoro (3KOJIOTHYECKH M SKOHOMHUYECKH
000CHOBaHHOTO) TIOBBIMICHUS IUIOJOPOAUS MMOYB. [ JTaBHBIC TOJOXKCHUS
3TOM KOHUEMLNHU:

- MOBBINIEHNE TUIOIOPOANS IMOYB HA OCHOBE PACHINPEHHOr0 BO3Bpa-
Ta OPraHUYecKoro BellecTBa, MAKPO- H MHKPO3JIEMEHTOB Ha MOJISIX,
r/ie X coAep KaHue HIKe ONTHMAJIBLHOTO YPOBHS;

- moJ/iepKaHue YPOBHS IUIOIOPO/AMS MOYB € ONTHMAJIBLHBIMH CBOii-
CTBaMU;

- OrpaHNYeHHe NMPUMEHEHHUs YI00peHHil HA MOJSX ¢ M30BITOYHBIM
coJep KaHHeM JIeMeHTOB MNTAHUS PACTeHHH.

Cuctema ynoOpeHUil yCTaHaBIMBAeT A03bl YAOOPEHHH C Yy4eTOM KOM-
IUIeKCa CBOWCTB IOYB, OHMOJOTMYECKHX OCOOCHHOCTEH BO3IEIBIBaEMON
KYJbTYpbl U NMPEAMICCTBCHHUKOB, UCXOAA M3 TOJYUCHHSA HE MAKCHMAJIb-
HO#, 2 PAllMOHAJIBLHOM, IKOJIOTMYECKH M IKOHOMHYECKH 000CHOBAHHOM
YPO:KaiiHOCTH, KOTOpasi 00bLIYHO HAXOAMTcA Ha ypoBHe 90-95 % ot
MaKCHMAJbHO BO3MOKHOH. [lapaMeTpbl TIIOMOpOIUS PEryIHPYIOTCS Ha
OCHOBE aBTOMAaTHU3UPOBAHHOM CHUCTEMBI YIPABJICHUS, BKIIIOYAIOIICH OaHK
JTAHHBIX 3€MENBHBIX PECYPCOB IO PE3yNbTaTaM HNEPHUOIMYSCKUX MOYBEHHO-
reobotann4eckux (depe3 15 ner) u arpoxumudeckux (uepes 4-5 ner) 00-
CIIeJOBaHUH CEIbXO03yrOqMii, KOMIUIEKCA MPOM3BOACTBEHHBIX 3a7a4 IO 3e-
MEIIBHOMY KaJacTpy M NPHUMEHEHUIO CpEACTB XHMMH3alUH, KOHTYpPHO-
9KOJIOTHYECKUM CEBOOOOPOTaM H JIp.

CocraB MOYBEHHOr'O IOKPOBA MaxOTHBIX 3eMelb benapycu xapakrepu-
3yeTcs 3HAYUTEIHHBIM Pa3sHOOOpa3neM, 00yCIOBICHHBIM TUIIOBBIMH Pa3iIH-
YHSIMH, CTETICHBIO YBIAKHEHHS, TPAHYIOMETPUIECKIM COCTaBOM ITOYBOO0-
pasyIomuX MOpOJI, Pa3IMuHON CTENEHBI0 €ro aHTPOIIOTeHHOTO Mpeodpaso-
BaHUSL.

TunoBas nmpuHAUICKHOCTD TOYB B bemapycu cymecTBeHHO CKa3bIBaeT-
Csl Ha WX IUIOZIOPOAMH. B cocraBe MaxoTHBIX 3eMeNb NpeodiagaroT aBTo-
Mop(¢HBIE IEPHOBO-TIOA30IMCTHIE TTOUBHI (47,1 %). Hanbonpuryto miomians
oHM 3aHuUMaloT B ['pognenckoit (65,5 %), Morunesckoii (55,2 %) u Mun-
ckoit (51,6 %). 3HaunTETFHO MEHBINIE OHM PacHpOCTpaHEeHH B Burebckoit
(33,8 %) u bpecrtckoit (32,9 %) obnacTsx, rie COOTBETCTBEHHO YBEINYHBA-
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€TCsI OIS IEPHOBO-TIOA30JIMCTHIX 3200J1auNBAaEMBIX TTOYB.

JlepHOBO-1IO/130)THCThIE 3a00JIaYMBaeMBbIe TIOYBHI 3aHUMAIOT BTOPOE Me-
CTO B COCTaBe MaxOTHBIX 3eMenb pecnyonuku (40,5 %). [Ipeobnagaror onn
B ButeOckoii obnactu — 63,2 %, a Ha OCTaJIbHOIN TEPPUTOPUH UX JOJS KO-
nebnercs B mpenenax 30—40 %.

Jons nepHOBBIX 3a00JauMBaEMBIX TIOYB COCTaBISCT 5,4 % rmiomanu
MAXOTHBIX 3eMeNb. MakcHUMallbHOe paclpoCTpaHEHWE OHH TIONYYWIH B
Bpectckoit obmactu (19,9 %), B I'oMenbckoit 007acTH OHHM 3aHUMAIOT
6,8 %, B Munckoit — 4,3 % maxoTHbIX 3emenb. B Buteockoii (0,8 %) nu Mo-
runeBckoi (0,9 %) o0aacTax UX pacmpocTpaHeHUE MUHUMAIILHOE.

TopdsHBIE TOYBEI B COCTaBe MAaXOTHBIX 3eMelb 3aHUMaioT 4,8 %.
HaubOomnpiiue ux miomiany xapakrepusl 1 bpectekoit (10,9 %), Tomerns-
ckoii (8,1 %) m Munckoi (7,6 %) obnacTeil 1 MPaKTHIECKH OTCYTCTBYIOT B
I'pomnenckoii (0,3 %) nu Morunesckoii (0,6 %).

B mocnenHue roapl B pecmyOirke HAOMODACTCS YBEIMUCHHE IDIOMIACH
AQHTPOTIOTEHHO-TIPE0OPa30BaHHBIX MTOYB, KOTOPHIE 3aHUMAIOT B HACTOsAIIEE
Bpems 1,7 % maxoTHbIX 3eMens. Cpenn HHUX npeoOnanatoT nerpotopgose-
MbI (okosi0 80 % OT oOmiel MmIomaa aHTPOMOTeHHO-MPE0OPa30BAHHBIX
moyB). HamOompmme mmomaan WX CKOHIEHTPUPOBaHEI B bBpecTckoit
(3,5 %), F'omenbckoii (3 %) u Munckoii (2,2 %) obaacTsx.

AnmoBHANBHBIE JIEpPHOBEIC 3a00JlaunBacMble M JIEPHOBO-KapOOHATHEIC
MOYBBI B COCTAaBE MAaXOTHBIX 3eMEJb 3aHMMAIOT HEOOJbIINE III0Mmany (co-
orBerctBeHHO 0,5 u 0,1 %) #, XOTA W SIBISTIOTCS IUIOJOPOJHBIMHE, CYIIe-
CTBEHHOTO BJIMSHUS Ha Pa3BUTHE PACTEHHEBOJACTBA B pecIlyOiHMKe HE OKa-
3BIBAIOT.

CreneHp yBIa)KHEHUS TaKXKe SABJSIETCS OAHUM W3 BaXHEUIHX (pakrto-
POB, OIPEICIAIOMUX Ka4eCTBO MOYB MaXOTHBIX 3eMeNb. B 3aBHCUMOCTH OT
YBIQKHEHHUS TIOYBBI PECIYOJIMKY TOAPAa3NIEISIIOTCS Ha aBToMop(dHbIEe (TT04-
BBl HOPMAJIFHOTO YBJIQXKHCHHS), MOTYTHIApOMOopGHbIe (MUHEpaIbHbIE 3200-
JIOUYEHHBIC) U TUAPOMOp(dHEIE (00JIOTHBIE).

B menom mo pecrny0nuke B COCTaBE HMaXOTHBIX 3eMElb aBTOMOP(HEIC
no4Bbl 3aHUMatOT 47,1 %, nonyrugpomopdusie — 46,6 %, ruapoMopdHsIe —
6,3 %. I[TonyruapoMopdHbIE MOYBEI, B CBOKO O0UYepellb, MOAPA3ICIIIOTCS HA
cnaboreeBarsle (BPEMEHHO M30BITOYHO yBIaxHsemble, 27,7 %), rieesa-
TeIe (15,5 %) u rneesvie (3,4 %). YaensHbIH Bec MONYTHIPOMOP(QHBIX U
THIPOMOP(HBIX ITOYB B COCTABE MAXOTHBIX 3¢MEIb MO PECIyOJINKe COCTaB-
nset 52,9 %.

KagecTtBeHHOE cOCTOSIHHE TOYB B 3HAYUTEIHLHOH Mepe OIpenenseTcs
TPaHyJIOMETPUIECKAM COCTaBOM TI0YBOOOPA3YIOMIMX W TOICTHIIAFOIIIX
TIOPOI.
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VYpoBeHb IUIOAOPOAUS JEPHOBO-NIOA30IMCTHIX ITOYB OOYCIIOBIHMBACTCS
IPaHyJIOMETPUUECKUM COCTaBOM, BOJHBIM PEXKUMOM M arpOXMMUYECKUMU
CBOMCTBaMHU, MPEXJE BCETO COACPHKAHUEM TyMyca, DJIEMEHTOB IHUTAHUS U
CTENEHBI0 KUCIOTHOCTH. bosee mioopoiHble MOYBbl — MIUHUCTHIE, CYTIH-
HHCTBIE, OKYJIbTYpPEHHbBIE TOP(SIHUKH, a TAKXKE CyllecuaHble, NOACTHIIaeMble
cyrnuHakamu. Ha atu noussl B benapycu npuxoantces 56,4 % namsu.

[To4BbI pecny0OiIMKK OYEHB TECTPHI [0 TPAHYIIOMETPUIECKOMY COCTaBY,
YTO CBSI3aHO C pa3sHOOOpasmeM MoYBOOOpasyonmx nopoa. I'panymomerpu-
YECKMH COCTaB IOYBBI ONPEACISAIOT €€ BOAHBIA M IMHUTATEJIBHBIA PEKUMBIL.
CymnecuaHble TIOYBBI XapaKTEpPU3YIOTCS MEHEE YCTOWYHBBIM BOAHBIM PEXH-
MOM B CPaBHEHHMHU C CYIJIMHKAMH, HO B CIIydasX OJIN3KOTO MOJICTHJIAHUS
CYIJIMHKaMH TI0 CBOMM CBOiicTBaM HpHOMMkaioTcs K mociaeganM. Ilecua-
HBbI€ NOYBBl OTJIMYAIOTCA OUYEHb MaJIOM BJIATOEMKOCTBIO M, Kak INPaBHIIO,
O€IHBI NUTATEIbHBIMH JIEMEHTAMHU.

Hayyno o6ocHOBaHHOE NpHMEHEHHE MHHEPAJIbHBIX, OPraHUYECKHX U
M3BECTKOBBIX YAOOPEHHii, COOMIO/IeHNEe BCeX 3BEHBbEB TEXHOJIOTHH BO3ZIe-
JIBIBAaHUS CEITBCKOXO3AMCTBEHHBIX KYJIBTYpP SIBIAIOTCS OCHOBHBIMH YCIIOBH-
SIMH, TIO3BOJIIOIIMMU II€JICHAIIPABIICHHO OCYIIECTBIATH BOCIPOH3BOJCTBO
IUTOJIOPOANS TTOYB. ATPOXUMHYECKHE CBOWCTBA MOYB HAXOJSTCS B 3aBUCH-
MOCTH OT YPOBHSI IIPUMEHEHHs yIOOpeHHH, HO M caMt BIUSIOT Ha 3ddek-
TUBHOCTH YHOOpEHHH.

Jlist TomydeHHs BBICOKMX YPOXKaeB CEIbCKOXO3SHCTBEHHBIX KYIBTYD,
NPOXYKIMHK  XOpPOWIEro  KadecTBa,  oOecredyeHus  IKOJIOTHUECKOH
0e30MacHOCTH  OKpy’Karomled  cpensl  HE0OXOIUMO  IOJUIEpXKaHHUE
ONTUMAJIBHOTO COJCpPKaHUS MAaKpo- ¥ MHKPOIIEMEHTOB B IIOYBE.
BrICcOKOTIIOOPOAHBIE TOYBHl Y4l IPOTHBOCTOSAT MEXaHHYECKUM U
TEXHOTEHHBIM Harpy3kaM, CHIDKAIOT HETaTHBHOE ACWCTBHE TOKCHYECKHX
BemiecTB. VccnenoBanust, poBeneHHble B Peciybnuke benapycs u apyrux
CTpaHaX, MOKa3aJH YCTOMYMBYIO KOJIMYECTBEHHYIO 3aBUCHMOCTH YpOXKas
CENIbCKOXO3SIIICTBEHHBIX KYJIBTYP OT arpoOXMMHYECKHX CBOWCTB IIOYB.
HanGonpmmii  mpakTHdecknii  MHTEpeC MpPEACTaBISIIOT — IOKa3aTelH,
CHCTEeMaTHYECKH OIpeJeisieMble arpOXUMHYECKOH CITy:k00i Ha KakaoM
moie OAWMH pa3 B 4YeTbipe roxa: cremneHb kucnotHoctd (pH B KCl),
coJiep)kaHne Tymyca, OOMEHHOrOo MarHus, HOABHXHBIX (opM ¢ocdopa,
Kaauss U MHKPO3JIEMEHTOB. ATpOXMMHYECKHE IIOKa3aTeNu SBISIOTCA
BOKHOW COCTaBJIAIONIEH OOIIEH OIEHKH MOTEHIHAILHOTO TIIOIOPOIHS
MoYB. B yCIOBMSX WMHTCHCHBHOIO HCIIOJIB30BAaHMSA 3€MENb IPOUCXOIMT
CYIIIECTBEHHOE M3MEHEHHE CBOMCTB IOYB JaXX€ B TEUCHHE HEOOIBIIOTO
BPEMEHHOT'O TIEPHOIA.
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CocTosiHiEe arpOXUMHUYECKHX CBOWCTB IMOYB Hamboyiee OOBEKTUBHO OT-
pakaeT xapakTep BeIIeHMs CEIbCKOX03IHCTBEHHOT0 Npou3BoJcTBa. Parmo-
HaJlbHOE NMPUMEHEHNE MUHEPaJbHBIX U OPraHUYecKUX yA0OpeHHi, colo-
JICHHE BCEX 3BEHBEB TEXHOJIOTHH BO3/ENBIBAHUS CEIILCKOXO3SHCTBEHHBIX
KYJIBTYP SIBIISIIOTCS OCHOBHBIMH (DaKTOpaMH, MO3BOJISIONIMMY IIeIeHaIpaB-
JICHHO BO3JICHCTBOBATh Ha IMPOILECC BOCIPOM3BOACTBA IIOAOPOJHS MOYB.
[TnanupoBanne 00BEMOB pabOT M OCYLIECTBICHHE ITOYBOYIYYINAOIINX
MEpOTPUATHI MPOBOAMTCS U3 pacyera JOCTHKEHHS U MOJIEPKAHHS ONTH-
MallbHBIX [apaMeTpoB OCHOBHBIX arpOXMMHYECKHX CBOICTB IOYB
(tabm. 2.10), mpu KOTOPBIX 00ECHEYUBAIOTCS BBHICOKHE YPOBHH YpPOKacB
CEITbCKOXO3SIICTBEHHBIX KYJIBTYP U OKYIIaeMOCTh yJI0OpEHHUH, a TaKkiKe MpH-
€MJIEMbII YPOBEHb IKOJIOTHIECKOM 0€30MacHOCTH.

Ta6nuna 2.10. UHTepBa/ibl ONTUMAJIBHBIX IAPAMETPOB ATPOXUMHYECKHUX CBOICTB
nous benapycu

OnTrManbHbIe TapaMeTPhI
pH P,0s, mr/kr  [K;0, mr/kr | T'ymye, %

6,2-6,8 300-350 250-300 | 2,8-3,2

3emiu TTouBbl

[ IMHKCTBIE U TSKe-
JIOCYTIIMHUCTBIE
Cpeme- uerkocy- | g4 g 4 300-350 | 200-300 | 2,6-3,0

TaxoTHbIE TIIMHKACTHIC
CBsi3HOCYIIECUaHBIE 5,8-6,5 250-300 190-250 2,4-2.8
Prixnocynecuansie 5,5-6,2 200-250 170-230 2,2-2,6

ITecuansie 5,5-5,8 150-230 120-200 2,0-2,4
Haxoribie n Topdsibie 50-53 | 600-1000 | 400-800 -
JIYTOBBIC
Jlyrosble MuHepaJibHbIe 5,8-6,2 120-200 150-200 3,5-4,0

68



3. XUMHAYECKHIA COCTAB Y TIATAHUE PACTEHUI
3.1. XuMu4ecKHii COCTaB pacTeHni

PacteHuss CTpOSAT CBOHl OpraHu3M H3 OINPEIEICHHBIX XHMHUYECKUX
2JIEMEHTOB, HaXOAIUXCS B OKpYy»Karollel cpeae. TkaHU pacTeHUI COCTOAT
U3 BOJBl U CYXOrO BEIIECTBA, COOTHOIIEHHE KOTOPBIX Yy PAa3IUYHBIX
pacTeHHil KojeOiercs B INUPOKHX TMpeneNiaX. XWUMHYSCKHA COCTaB
pacTeHuil — coiepKaHUe B HUX OPTaHMYECKUX ¥ MHHEPAJIbHBIX BEIIECTB, a
TaKKe OTJAEIbHBIX XMMHUYCCKHX HJIEMEHTOB — BBIPAXAIOT B MPOIEHTaX OT
Macchl CyXHX BEIIECTB (peke — B % OT «ChIpoi» Macchl). Mcnomnb3yercs
N3MEpPEHNE M B MT Ha | KI' CyXOTr'0 MJIN «CHIPOTO» BeIIecTBa. boIbIIMHCTBO
CeJIBbCKOXO3SHCTBEHHBIX KYJIBTYP COJEPKUT B BET€TATUBHBIX OpraHax 85—
95 % Bomel U 5-15 % cyxux BemecTB. B co3peBmIuX ceMeHax Ha Cyxoe
BEIIECTBO yrxe mpuxonutcs 85—88 %, soxy — 12-15 %.

B 3epHe 3epHOBBIX M 3epHOOO0OBBIX KYJBTYp BOABI COACPXUTCS 12—
15 %, cemenax mMaciau4HbIX KyiabTyp — 7/—10, knyOHsIX KapTOodes, KopHe-
IoJax caxapHoil CBeKJIbl — 75-80, KOpHEIIoAax CTOJOBOW CBEKJIBI H
MopkoBH — 85-90, B 3eneHOI Macce 371aKOBBIX, 0000BBIX TpaB — 75-85, B
IUTO/IaX TOMATOB U Or'ypuoB — 92-96 %.

B cocraBe cyxoro BemecTBa pacreHuit 90-95 % npuxoautcsa Ha opra-
Huueckue coeauHenus u 5—10 % Ha MuHepanbHble coid. OpraHuyeckue
BEILIECTBA IIPEJICTABICHBI B PACTCHUAX OENKaMH, KHPAMH, KPaxMaioM, ca-
XapaMu, KJIETYaTKOH, IIEKTHHOBBIMH BEUIECTBAMU M IPYTUMH COEIUHEHHS-
Mu (tabn. 3.1). KagecTBo pacTeHHEBOAYECKOH MPOIYKIIMH OIpEAEIsIeTCs
COJIep)KaHNEM OPTaHMYECKIX M MUHEPAIBHBIX COSTMHCHUH.

Bun m xapakTep HCHOIB30BAaHUS MPOTYKIHH OIPEIENSIOT IEHHOCTD
OTIENIBHBIX OPraHWYeCKHMX COCAWHEHHH B ee cocTaBe. B 3epHOBBIX
KyJIbTypaX OCHOBHBIE BEILECTBA, ONPEAEIISAIOMINE HX KauecTBO, — OENKH U
Kpaxmain. bonee BBICOKMM conepKaHHEM O€lKa y 3€PHOBBIX KyJIbTYp
OTJIIMYaeTCs MIICHUIA, a KpaxMaya — TMBOBapeHHBIN staMeHb. Hakomnenne
Oenka B 3epHE STUMEHS, UCIIOIB3YEMOTO JUIs MMBOBApPEHHOT'O IPON3BOJICTBA,
JIOJDKHO ~ ObITh  pernmameHtupoBano  (11,0-11,5 %), mockomneky —ero
MOBBILIIEHHOE COJIep KaHKie yXyALIaeT KayecTBO ChIpbsi. KadecTBo xiryOHen
KapToderns OlEeHUBAETCS MO COJEPKAHUIO KpaxMaia, caxapHOH CBEKJIbI —
caxapa. JIeH BO3JenBIBAIOT U1 TOJYYEHHS BOJIOKHA, COCTOSIIIETO U3
KJIETYATKH, MAacIWIHbIE KyIbTYpHI (parc, IOJCONHEYHHUK M Ap.) — Macia.
KavecTBOo mpoayKmum 3aBHCHUT TakKe OT COACP)KaHMS BHUTAMUHOB,
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AJTKAJIONI0B, OPTAaHUYCCKUX KHCJIOT W IICKTUHOBBIX BCHICCTB, 3(1)I/IpHBIX n
TOPYUYHBIX MACCJI.

Ta6nuna 3.1. Cpeannii XHMMHYeCKHIi COCTAB ypoiKas
CeJIbCKOXO0351CTBEHHBIX KYJIbTYP, %

Kpaxman
N U Opyrue
ben- Cerpoid Ku- | yraeso- Kner- | 3o-
Kynbtypst Bona mpo-
KM pBl | Bl (Kpo- | dYaTKa na
TEUH
Me KJIeT-
YATKH)
Tmenuna (3epHo) 12 14 16 2,0 65 25 1,8
Poxb (3epHO) 14 12 13 2,0 68 2,3 1,6
SlumeHns (3epHO) 13 9 10 2,2 65 55 3,0
Osec (3epHO) 13 11 12 472 55 10,0 3,5
Kykypysa (3epH0) 15 9 10 4,7 66 2,0 15
I'peunxa (3epHO) 13 9 11 2,8 62 8,8 2,0
T'opox (3epHO) 13 20 23 15 53 54 25
®dacoib (3epHO) 13 18 20 1,2 58 4,0 3,0
Cos (3epHo) 11 29 34 16 27 7,0 3,5
TlonconHe4Huk (sapa) 8 22 25 50 7 5,0 35
Jlen (cemena) 8 23 26 35 16 8,0 49
Kaprodens (kiydHn) 78 1,3 2,0 0,1 17 0,8 1,0
CaxapHas cBeKJIa (KOpHe- 75 10 16 02 19 14 08
TJI0/IbI)
KopmoBast cekiia (KopHe- 87 08 15 01 9 0.9 09
TIJTOJTBI)
MopKOBb (KOPHEIJIObI) 86 0,7 1,3 0,2 9 1,1 0,9
JIyk penuatsrii 85 2,5 3,0 0,1 8 0,8 0,7
Kiesep (3enenas macca) 75 3,0 3,6 0,8 10 6,0 3,0
Exa chopuas (senenan 70 31| 30 | 12 10 105 | 2,9
mMacca)

B n10#0BBIX, STOJHBIX U OBOIIHBIX KYJIBTYpax Ba)KHBIMH IIOKa3aTeIAMH
KauecTBa SBIACTCS COJEp)KaHUE CaxapoB, OPTaHWYECKUX KUCIOT, BHUTa-
MHHOB U JIpyrux BemiecTs (Ta0um. 3.2).

HaxoruleHne OTHENBbHBIX TPYII OPraHUYECKHX COEAMHEHHUH MOXKEeT
WU3MEHATbCS B 3aBUCHMOCTH OT YCJIOBUH BBIPAI[MBAaHUS CEIbCKOXO3SIH-
CTBEHHBIX KYJNbTYp, BHJOBBIX M COPTOBBIX OCOOEHHOCTEH pacTeHHH,
npuMmeHeHus ynoopennii. CozgaBasi COOTBETCTBYIOLIME YCIOBUSI IIUTaHUS C
MOMOILBI0 yIOOPEHHH, MOXXHO ITOBBICHTH YPOXaiHOCTh W YJIY4YIINTBH
KauecTBO HamboJiee LEHHOH YacTH ypoxkas. Y CHICHHE a30THOTO IHUTAHHS
MO3BOJISICT YBEJIMYUTH COJCp)KaHHE OejKa B PAaCTEHHSX, a IOBBILICHHE
¢dochopHO-KanmitHOTO THTaHWS oOOecreynBaeT Oojbpllee HAKOIUICHHE
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YIJIEBOJIOB: Kpaxmalia — B KIyOHsX KapTodeis, caxapa — B KOpHEIUIOAaX
caxapHOH CBEKIIBL.

B pacrenusix obHapysxeno Oonee 70 anemeHTOB. B cpexHem cyxoe Be-
LIECTBO pacTeHuil coxepxut 45 % yraepoaa, 42 % kucinopoxa, 6,5 % Bo-
JI0pPO/ia, Ha a30T U 30JIbHBIE MJIEMEHTHI TpuxoauTces 6,5 %.

[lpn cKUraHWM pacTUTENBHOTO MaTepuaja OpraHOT€HHBIE SJIEMEHTHI
yJIETYYUBAIOTCS B BUJIE 'a3000pa3HbIX COSAMHEHUH 1 TApOB BOJBI, a B 30JI€
OCTAlOTCSl MPEHMYIIECTBEHHO MHOTOYHCIICHHBIC 30JIbHBIE AJIEMEHTBI, Ha
KOTOpBIE IPUXOANTCS B CPEIHEM OKOJIO 5 % MacChl CyXOro BEIIECTBA.

Tabnuna 3.2. CpeaHee cojep:kaHue OCHOBHBIX BELECTB B OBOIIHBIX,
TIOIOBBIX U SITOAHBIX KYJbTYPax, % OT ChIPOii Macchl

Oprannueckue| A30THCTEIE AckopOuHOBast
Kynerypst | Caxapa Kneryatka| 3oma
KHUCJIOTBI BCILECTBA kuciaora, mr/100 r
Kantycra Ge- 4,0 03 13 08 |07 30
JIOKOYAHHAST
Kamycra 3,0 01 25 12 08 100
I[BETHAS
Tomar 3,0 0,5 0,6 0,2 0,5 30
Hepen cnan- | 44 02 15 10 |07 200
Kui
Baknaxan 3,0 0,2 0,9 1,0 0,5 5
Orypert 15 0,005 0,8 0,5 0,4 5
JIyx 10,0 0,2 1,6 0,6 0,5 7
YecHok 0,5 0,2 7,0 1,0 1,0 15
Sl6monst 9,0 0,7 0,4 1,0 0,4 25
['pymra 10,0 0,2 0,4 0,8 0,4 15
Bunorpan 18,0 0,7 0,7 0,2 0,6 6
3eMIIsHUKA 18,0 1,4 1,4 1,2 0,5 50
KpbDKOBHUK 7,0 2,0 0,8 2,3 0,5 35
CMopoauHa 8,0 25 14 2,0 0,5 200
Buins 9,0 1,8 0,9 0,2 0,5 17
AnenbcuH 7,0 14 0,9 2,5 0,7 65
Jlumon 2,5 5,8 0,9 2,5 0,6 55

A3OT ¥ Takue 30JbHBIC AIEMEHTHI, Kak dochop, Kamuii, cepa, KalbluH,
MarHuii, HaTpUil, XJIOP U KEJIE30 COAEPIKATCS B PACTEHUSIX B OTHOCUTEIHHO
OOJIBIINX KOJMYECTBAX (OT HECKOJIBKUX MPOIEHTOB JIO COTBIX JOJCH Mpo-
LIEHTA CYXOr'0 BELIECTBA) U HA3BIBAIOTCS MAKPOIJIEMEHTAMM.

Copepxanue APYruxX HEOOXOMUMBIX JJIsl PACTCHUN 3JIEMEHTOB — Oopa,
MeaW, ITUHKA, MapraHia, MOMUO/cHa, BaHAANA W KOOaiabTa — B PAaCTCHHAX
COCTaBIICT OT THICSYHBIX IO CTOTBICSYHBIX JOJCH MPOICHTA, U OHH OTHO-
CATCSI K MHKPO3JIeMeHTaM. DJIEMEHTHI, CoAep kKaHue KOTOPBIX HAXOAHUTCS B
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ele MEHBIINX KOJWYEeCTBaX, — K yIbTpaMuKpodaeMeHTaM. OIHAKO Takoe
JICJICHUE BeCbMa YCIOBHO. HampuMmep, *xelie30 MO KOJMYECTBEHHOMY CO-
JIEPKAHUIO CIICAYST OTHECTH K MAaKPORJIEMEHTaM, a [0 BBIOIHIEMBIM
(GYHKIHAM — K MEKPO3JICMECHTAM.

B macrosmee Bpems 20 anmementoB (N, P, K, C, H, Ca, Mg, O, S, Mo,
Zn, Cu, B, Mn, Co, Cl, J, Na, V, Fe) oTHOCATCS K HEOOXOAMMBIM, TaK KaKk
pacteHus 0e3 HUX HE MOTYT MOJIHOCTHIO 3aKOHYUTH NUKJ pa3BuTus. OHU HE
MOTYT OBITH 3aMEHEHBI IPYTUMH JIEMEHTAMH.

K yciaoBHO HeoOxogumbIM oTHOCsTCs 12 amementoB (Li, Ag, Sr, Cd,
Al, Si, Ti, Pb, Cz, Se, F, Ni). B psne ombITOB MOXy4eHB! JaHHBIE, YTO 3TH
AJIEMEHTHI OKa3bIBANIN MOJIOKUTEIHHOE BIMSIHUE HAa POCT U PAa3BUTHE PacTe-
HUMN.

[ToTpebneHne pacTeHUSIMU 3JIEMEHTOB MUHEPAIBHOTO TTUTAHUS SBIISET-
Cs CJIOXHBIM (DU3UOJIOTHUYCCKUM MPOIIECCOM, 3aBHCAIIMM OT OHOJIOTHYE-
CKHX OCOOEHHOCTEH caMOoro pacTeHHs M YCIOBHUH OKpyXaroueil cpesl.
Paznuunsie HanpaBJICHUA B CUHTE3C OPraHUYCCKUX COC[[I/IHCHI/Iﬁ B HU3BECT-
HOM Mepe 0O0yCNOBIMBAaIOT W30MpAaTENbHYIO CIOCOOHOCTH pacTeHuid. U3
OJTHOW M TOM e MOYBBI Pa3Hble KyNbTyphl NOTPEOIIAIOT HE TOIBKO HEOIH-
HAKOBBIE KOJIMYECTBA XHMUYCCKHUX JIIEMEHTOB, HO M B Pa3IMYHOM HX COOT-
HOIIICHUU MEXAy co0oii (Tabum. 3.3).

Ta6nuna 3.3. Coaep:kaHue 3JIeMEHTOB IHTAHUS B CeJIbCKOXO035HCTBEHHBIX
KYJbTypax, % Ha cyxoe BellecTBO

KynsTypsi OneMeHTH! MUTaHHs
N P20s K;0 CaO MgO
1 2 3 4 5 6

O3umast poxs:

3epHO 15-1,7 0,6-0,85 0,5-0,65 0,05-0,06 | 0,13-0,19

conoma 0,4-0,6 0,2-0,25 1,05-1,4 0,24-0,40 | 0,06-0,07
O3uMast MIIeHuIA:

3epHO 2,0-25 0,7-0,9 0,5-0,6 0,05-0,08 | 0,15-0,19

conoma 0,4-0,6 0,2-0,25 1,0-1,3 0,25-0,30 | 0,08-0,11
Ogec:

3€pHO 1,9-2,2 0,5-0,6 0,45-0,55 | 0,1-0,15 | 0,15-0,19

conmomMa 0,4-0,6 0,2-0,3 1,68-1,85 0,304 0,08-0,12
SlumeHsb:

3€pHO 1,5-2,0 0,6-0,8 0,5-0,6 0,06-0,08 | 0,13-0,18

conmomMa 0,35-0,5 0,15-0,25 | 1,21-1,92 0,2-0,26 0,1-0,16
I'peunxa:

3€pHO 1,7-1,9 0,6-0,65 0,5-0,6 0,05-0,07 | 0,14-0,15

conoma 0,7-0,9 0,6-0,7 2,3-2,5 0,09-0,1 0,15-0,17
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Oxkonuanue taba. 3.3

1 2 3 4 5 6
T'opox:
3epHO 3,5-4,5 09-11 1,0-1,2 0,08-0,1 | 0,12-0,14
cosoMa 1,2-15 0,304 0,5-0,6 1,6-18 0,25-0,35

Jhoman— kopMOBOH | 65 75 | 934 175 | 132-150 | 03-04 | 038-0,6
(3epHO)
Knesep kpacHbIi

2,0-25 0,6-0,7 2,1-4,0 2,68-3,24 | 0,3-0,46

(ceHo)
Jlen:
ceMeHa 4,0-4,4 1,8-1,9 0,9-1,2 0,24-0,37 | 0,56-0,61
coJoma 0,3-0,4 0,3-04 1,0-1,3 0,5-0,6 0,25-0,26
Kaprodens:
KITyOHH 1,0-1,3 0,4-0,6 2,3-2,9 0,05-0,06 | 0,13-0,15
6oTBa 18-2,2 0,305 3,751 2,227 1,3-1,6
CaxapHasi CBEKJIa:
KOPHETLIOAbI 0,5-0,6 0,2-0,3 0,6-1,3 0,12-0,25 0,15-0,4
60TBa 1,7-24 0,6-0,8 2,4-5,6 0,8-1,5 0,85-1,55

CemeHa pacTeHHid OOTaThl a30TOM, a KOPHEIUIONBI M KIIYOHH COAepxkKar
Oonbie Kanus. B 3epHe 3epHOBBIX KyJIbTYyp IO CPaBHEHHIO C COJOMOI
6onbmie conmepxkutcs dpochopa u Maraus. B comome ke OOJNbIIEe HAKATUIU-
BaeTCsI KaJIUsl U KAJIbIHUS.

Ha HakoruieHHe 3JIeMEHTOB MHHEPATbHOTO ITHTAaHWS B PACTCHUSAX BIHU-
SIFOT KOHIIGHTpPAIUS ITHTATEeIBHBIX JJIEMEHTOB B IOYBE, OOECIIEYCHHOCTH
BJIATOM, CTEIEHb KUCIOTHOCTH, OT KOTOPOH 3aBUCHT KaK PacCTBOPHMOCTH
OTJIEIIbHBIX AJIEMEHTOB, TaK M MPOLIECC MOTJIOIIEHHS PACTUTEIBHON KIETKON
KaTHOHOB M aHUOHOB, HAIMYKE B IOYBE BO3yXa.

PacteHueBoueckas MpoIyKIHUsl MCIOJB3YETCsl Ha TPOJOBOJIbCTBCHHBIE
LIEJTH U SIBJISIETCS] KOPMOM JUIS CEIIbCKOXO03SHCTBEHHBIX )KUBOTHBIX.

[TpoxykThl MUTaHUSI JOJKHBI OBITH COAJAHCHPOBAHBI MO KOJIUYECTBY
0€JKOB, KHUPOB, YIIIEBOJOB, BATAMUHOB, MUHEPAJIBbHBIX U IPYTUX BELIECTB.

CytouHasi moTpeOHOCTh 4enoBeka B Oenkax cocraBisger 80-100, xu-
pax — 80-100, xpaxmaine — 400-450, caxape — 50-100 r. HeoO6xomuma ye-
JIOBEKY Taroke KIIeTYaTKa, BUTAMHUHEI M IEJBIH Ps APYTHX OPTaHUUECKUX U
MHUHEpaIBHBIX BemecTB (Taou. 3.4).

Oco0oe 3HaUeHHE MMEeT cojaep)kaHhe B Oelkax pacTeHHH He3aMeHH-
MBIX aMHHOKHCJIOT, KOTOPBIE HE MOTYT CHHTE3HPOBATHCS B OpPraHU3ME Ye-
JIOBEKA M )KUBOTHBIX. DTO BaJIMH, JIEHIIMH, U30JEHIIUH, TPDEOHNH, METHOHUH,
TUCTHJIMH, JTU3UH, TpUunTodaH, (eHUIATAHIH.,

CyTouHasi moTpeOHOCTh YeJIOBeKa B Ju3uHE cocTaniser 2—4 1, a B 100 T
neHnyHoro xieba copepxkurcs 0,12 r nmm3una. YenoBeky HEOOXOIUMBI U
KUBOTHBIC OCIKHU (S0, MACO, MOJIOKO H JIp.), KOTOPBIC OOJIBIIE COACPIKAT
HE3aMCHHUMBIX aMUHOKHCIIOT.
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Tab6nuna 3.4. [IoTpeOHOCTD YeJI0BEKA B MUTATEIBHBIX BELIECTBAX

TloTpebiasieMoe BEMECTBO Cyrounasi HOpMa, T
Bona 1750-2200
benku 80-100
HesaMeHnMbIC aMUHOKHCIIOTHI:
Tpunrodax 1
JICHIMH 4-6
M30JICHITUH 3-4
BaJIMH 3-4
TPEOHUH 2-3
JIH3HH 3-5
METHOHUH 2-4
(eHuIanaHuH 2-4
3aMeHUMBIE aMUHOKUCIIOTHI:
TUCTUIVH 15-2,0
AprHHUH 5-6
LUCTHH 2-3
TUPO3UH 34
BannactHble BeniecTa (KJIETYATKA, IEKTHH) 25-30
Kupsr 80-100
XonecTepus 0,3-0,6
Dochonunust 5
MuHepabHBIC BEIIECTBA:
KaJIbLAN 0,8-1,0
¢docop 10-15
HaTpHUH 4,0-6,0
KaJIni 2,5-5,0
XJIOPHJIBI 5,0-7,0
Mar"ui 0,3-0,5
JKEIE30 0,015
LUHK 0,010-0,015
Mapraser| 0,005-0,010
XpoM 0,002-0,0025
Meb 0,002
Burtamunsr:
ACKOpOMHOBAsI KHCIIOTA 0,07-0,1
THAMUH 0,0015-0,002
ToKO(hepon 0,01-0,02
pubodnaBuH 0,002-0,0025
peTHHOI 0,015-0,02
(UITIOXUHOH 0,002-0,003
YraeBoapl:
Kpaxmaiu 400-450
caxap 50-100
OpraHMYeCKHe KUCIOTHI 2

Jlyist OLIEHKHM KayecTBa PACTEHHEBOMYECKOW MPOMYKIMU YaCTO HCIIOJb-
3yeTCs TOKAa3aTellb «ChIPOW TPOTEUH», KOTOPBIA BBIPaXKAaeT CYMMY BCEX
a30TUCTHIX BellecTB (Oemka W HEOETKOBBIX coeauHeHMi). OnTHUMaTbHOE
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cojiep)KaHue «CBIPOTOY» MpOTeHHa B KopMax 15 % u Gonee. Kaxnast kopmo-
Basi €JIMHUIIA JI0JDKHA ObITh oOecrieuena 100 r mepeBapuMoro mpoTeuHa.

KagecTBO 3epHa NMIICHUIIBI OIEHUBAETCS TAKXKE MO COICPIKAHUIO «CHI-
poit» kieiikoBuHBL «CBIpas» KIICHKOBHHA — 3TO OEJNKOBBIA CI'YCTOK, KOTO-
Pl OcTaeTcst IpU OTMBIBAHUM BOJOM TeCTa, 3aMEIIEHHOro u3 Myku. Kieii-
KOBHMHA 00J1aJ1aeT 3JIaCTUYHOCTBIO, YIPYTOCTBIO U CBSI3HOCTBIO, OT KOTOPBIX
3aBHCHUT KaYECTBO BBHITICKAEMBIX U3 MYKH HU3ICIIHIA.

JIyist cTUMyYNUpPOBaHUS TIPOU3BOJICTBA 3€pHA IMIIEHUIBI C ITOBBIIICHHBIM
coneprkanreM KIeHkoBUHBI 28—31 % u 6omee 32 % ycTaHOBJICHBI HaL0ABKU
K 3aKylnouHbIM LeHaM. HyxHo mmers Xorsi Obl 22-27 % KIEHKOBUHBI
Il rpymmmer. s MakapoHHBIX HM3IENWAH MyKa TOJDKHA COIepXkath Ooiee
18 % Genka 1 41 % KJICHKOBUHEL.

VYTrieBonpl B pacTCHUSAX TPEICTAaBICHBI MOHOCAaXapUIaMH, OJNUTOcaxa-
puIaMu, coiepiKalluMH 2-3 ocTaTKa MOHOCaxapoB, M MOJHcCaxapuIiamu
(xpaxMasoM, KIETYATKOW, IEKTHHOBHIMH BEIIECTBAMH).

Caxapa cojiepkarcsi B HeOOJIbLIMX KOJIMYECTBAX BO BCEX CEIIbCKOXO3SIH-
CTBCHHBIX PaCTEHHUAX, a B KOPHEIUIOJAX M OTIENFHBIX OPraHaX OBOIIHBIX
KyJIbTyp, IJ10JJaX BUHOTpaaa, Arogax u (bpyKTax OHU MOT'YT HaKaIlIMBaTbCsA
B Ka4eCTBE 3alaCHBIX BEIICCTB.

[IpeobnamaronumMu MOHOCAaxXapuIaMu B OOJBITUHCTBE PACTCHUMA SBIIS-
FOTCS TITFOKO3a U (PPYKTO3a, a OJIMTOCaxapruaaMu — JUCAXapH]l caxapo3a.

Cnammﬁ BKYC MHOTHUX IINIOAOB U Ar0J CBA3aH C COACPKAHUEM B HUX
TJIFOKO3BI U PPYKTO3BI.

I'moxo3a B 3HAYUTENBHBIX KonmnuecTBax (8—15 %) comepxutcs B sironax
BUHOTPaJia, OTCIO/IA U IOJIydHiIa Ha3BaHWE — BUHOTPpaHbI caxap. ®pykro-
3a, WIN <«IUIOAOBBIA caxap», HAaKaIUIMBAaeTCS B OOJBIIMX KOJHMYECTBAX
(6-10 %) B mIoAaX KOCTOYKOBBIX KYNBTYp (aOPUKOC, CIIMBA, MEPCHUK).

Caxapo3sa — nucaxapu, TOCTPOCHHBIN U3 TIIOKO3bI i (PPYKTO3BI.

Caxapo3a sIBISIETCSI OCHOBHBIM 3allaCHBIM YTJIEBOJOM B KOpHEIUIOJIax
caxapHoil cBekssl (14-22 %) m B coke crebneil caxapHOTO TPOCTHHKA
(11-25 %). B srogax v KOPHEILIOAAX CTOJIOBOM CBEKJIBI B MOPKOBH COJEP-
s)kutcs 4—8 % caxapo3ssl.

Kpaxman — BBICOKOMOJIEKYJISIpHBIN TTosiMcaxapu/. B HeOONbIINX KOJIH-
YeCcTBaX COJACPIKUTCS BO BCEX 3€JEHBIX OpraHaxX pacTeHHi, HO B KadecTBE
OCHOBHOT'O 3aIlacHOTO YIJIEBOJa HaKaIUIMBAaeTCs B KIYOHSX, JYKOBHIAX U
CeMeHax.

B kimy0Onsx kaprodens paHHHX copToB copepxurcst 10—14 % kpaxmana,
CpefHeceNbIX ¥ no3aHecnensix — 16-29 %. B pacuere Ha cyxyro maccy
Ki1yOHe# kaprodens 3to cocrasimsier 70-80 %. MHoro kpaxmana copep-
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xuTcsa B 3epHE puca (78 %), mmeHunsl (65 %), Kykypyssl (66 %), pxu
(68 %). Kpaxmam — JerkoycBOSIEMbIii OPTaHH3MOM JIFOJE€H W KMBOTHBIX
yIJIeBOJ. DTO IJIaBHBIM 3HEPreTHYECKHH MaTepHal, MoTpediseMbld uelo-
BEKOM M KMBOTHBIMH.

KrneruaTka u memtrono3a — BEICOKOMOJICKYISIPHBIH MOJMCaxapua U3 He-
Pa3BETBIICHHOI 1IENM IIIOKO3HBIX OCTAaTKOB. Ee ycBOSIEMOCTh 3HAYMTENHHO
HIDKE Kpaxmaia. BomokHo xsormuatHuka Ha 95-98 %, n1yOsiHBIC BOJIOKHA
JBHA, KOHOIUTH, HKyTa Ha 80—90 % mpencTaBiIeHbl KIICTYATKOM.

B cemeHnax mieHYaThIX 371aKOB (0Bec, puc, npoco) coaepxkurcs 10-15 %
KJICTYATKH, @ HC UMEIOIINX TUICHOK XJICOHBIX 371akoB — 2—3 %, 3epH00000-
BBIX KyNbTYyp — 3—5 %, KOpHeIIoax 1 KryOHax kapTodernst — okoso 1 %, B
rpyosix kopmax — g0 40-60 %. OnTtumyMm comepkaHWs KIETYATKH IS
KPYIHOTro poraroro ckota — 22-27 %. HecmoTps Ha TO, 4TO OpraHusm ue-
JIOBEKa HE YCBaMBAET KIIETUATKY, CYTOUHAs MMOTPEOHOCTH B HEW COCTABIAET
25 1. OHa ynmy4miaeT MepHUCTANBTHKY KUIIEYHHWKA, CIIOCOOCTBYET BBIBEIC-
HHIO XOJIECTEpUHA U 00J1a1aeT MPOTUBOCKIEPOTHYHOCTBIO.

JKupbr — 3amacHBIe BeIIecTBA M CTPYKTYPHBIE KOMIOHEHTHI PACTHTEINb-
HBIX KJIETOK. MHOTO WX HAaKaIlIMBaeTCsS B CEMEHAaX MACIMYHBIX KYJIbTYp:
noaconneynuke (24-50 %), pamce (39-42 %), IbHE, KOHOIUIE, TOPUHIIE
(30-35 %), knemeBune (60 %), coe (20 %).

OmnpeneneHne KOIHIESCTBA 30JI6I HEOOXOIMMO IJIsi OIIEHKH OOIIero co-
JIep KaHHs 30JIbHBIX 3JIEMEHTOB M XapaKTEPUCTUKHU KauecTBa Kopma. Kopm,
coaepxkamuit 6 % ChIPOH 30JIbI, OIICHUBAETCS KaK ONTHUMAIBHBIN 110 3TOMY
MTOKA3aTeio.

Js opraHm3Ma 4enoBeKa M KHBOTHBIX HEOOXOIMMEI (ocdop, Kammi,
KaJIbIIHH, JKEeJIe30, XJIOp U PSII MUKPOIIIEMEHTOB.

XnopucTeIi HATPUH MIMEET OOJNBINOE 3HAYCHHUE IS IOAJCPIKAHHUS OC-
MOTHYECKOTO JaBJICHHS TUIa3MbI KPOBHU. J{JIsI TIOIIEpKaHUS 3TOPOBBS HKH-
BOTHBIX HEOOXOAMMO, YTOOBI HATPHS B TPaBSHBIX KOPMaX COJICPIKAIOCh HE
meree 0,25 %, a OTHOIIEHHE KaJIUsI K HATPHIO OBIJIO B mpeaenax 5—8 %.

®dochop U KambIMii BXOIAT B COCTaB KOCTHOW TKAaHH U MPUHHUMAIOT
yJacTre B pa3HOOOpa3HBIX Mpolleccax oOMeHa BemecTB. Kanuit HeoOxoaum
IUTs HOPMaJILHOW paboThl Cepllia, CIOCOOCTBYET BBIBEACHHUIO HM3JIMITHEH
KHUJKOCTH M3 OpraHU3Ma.

OnruManbHOe copepikanue Gpochopa B kopmax cocrasisier 0,35-0,5 %,
kampims — 1 %, xamust — 0,7-1,0 %. YenoBek D0KEeH €KEIHEBHO MOIyYaTh
1,0-1,5 r docdopa, 2,5-5 r kanus, 4—6 T Hatpust, 0,8—1,0 r KambIHsL.
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Baxxapm snemenToM sBisieTcst Maranii. OH o0JiagaeT cocyaopacuInpsi-
IOIMM M YCHOKAMBAIOUIMM JAEHCTBHEM, MOHUXAET KPOBSHOE IaBIICHHUE.
MHOro ero coepxHuTcs B CTOJIOBOM CBEKIIE.

BaxHbpIM nokazaTeseM KauecTBa KOPMOBBIX KYJBbTYP SIBJISIETCS HE TOJb-
KO COZIep)KaHHE Kajus, KOTOPOE B CyXOM BEIECTBE JOKHO HaXOJIUThCS B

K

npenenax ontumyma ot 1,2 10 2,2 %, HO U COOTHOIIEHHE ~ — B
Ca + Mg
npenenax 2,2. [IpenenbHO HOMYCTHMOE COJCPKAHUC KaHs B 3€JICHON Mac-
ce KiIeBepa cocraBisier 3,5 % Ha cyxoe BemiecTBo. M30bITouHOE conepxka-
HUE KaJiusl B MACTOMIIHBIX KOpMaxX MOJET MPUBECTH K 3a00JICBAaHUIO Mar-
HHEBOW THTAaHUH, XapaKTePU3YIOIIEHCS CYAOPOKHBIMU MPUCTYIIAMH KpPYTI-
HOTO POTaToro CKOTA.

XYUMUYECKUH COCTAaB PACTEHUN UCIIOJIb3YETCS I ONPECIEHUS BBIHOCA
3JIeMEHTOB nUTaHus (Tabdm. 3.5).

BrIHOC MUATATENBHBIX 3JIEMEHTOB W3 MOYBBI BO3PACTAET C YBEIMICHUEM
ypokaitHocTH. B TO ke Bpemsl mpu OOJIBIIIEM YPOBHE YPOXKAWHOCTH 3aTpa-
Thl MUTATEJbHBIX 3JIEMEHTOB Ha (OPMHUPOBAHUE CIUHUIBI TPOIYKIHN
OOBIYHO CHIIKAIOTCS.

OO0miasi MoTpeOHOCTh CEJBCKOXO03HCTBEHHBIX KYJIBTYP B OJIEMEHTax
MHUHEPAIILHOTO MUTAHUS XapaKTePHU3yeTCs pasMepaMd OMOJIOTHYECKOro
BBIHOCA — KOJTMYECTBOM IMHUTATEIHFHBIX 3JIEMEHTOB BO BCeHl (OpMHPYIOIIEH-
cs1 Omomacce pacTeHHid, T. €. B HaJJ3eMHBIX OpraHax M KOpHiIX. B mpakrude-
CKHX IIEJIIX Yalle BCero MOTPEOHOCTh PACTEHUH B IMUTATSIBFHBIX dJIEMEHTaX
XapaKTepU3yeTcss XO03SAfiCTBEHHBIM BBIHOCOM, T. €. KOJIMYCCTBOM ITHTa-
TENBHBIX 3JIEMEHTOB, OTYYXIAEMBIX W3 TMOYBBI C YOHPAcMBIM YpPOXKaeM.
[Ipu 5TOM HE YUHTHIBAIOT Ty YaCTh MUTATEIBHBIX AIIEMEHTOB, KOTOPAast BO3-
Bpamaercs B MOYBY, HAXOAACh B ITOCIEYOOPOUHBIX OCTaTKaX U KOPHAX. XO-
3SIUCTBEHHBIA BBIHOC HUXKE OMOJIOTHYECKOTO.

Ta6auna 3.5. BeiHoc a3zoTa, docdopa, kaausi, KaabIusi, MATHHS H CEPBI
¢ 1 11 0CHOBHOIi NPOAYKLHUH € y4eTOM N0OOYHOI, KI' (MHHepaIbHbIe NOYBbI)

KyssTypsi Bt npoaykin DJIeMEHTBI IUTAHUS
N | P,Os | KO | CaO | MgO | S*
1 2 3 4 5 6 7 8

O3uMast MIIeHuIa 3epHO 282|108 (192|047 | 031 | 0,50
O3umasi poxb To xe 280|121 (233|041] 0,31 0,60
SIpoBas nmieHuna » 304|116 | 247 | 0,32 | 0,24 | 0,60
SIpoBoii TUMEHb » 291|119 | 2,74 | 0,48 | 0,30 | 0,90
Ogec » 259|124 (286|042 033|120
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Ipononxenue taba. 3.5

1 2 3 4 5 6 7 8

I'peunxa » 3,75 1,98 | 482 | 0,81 | 0,34 | 0,80
[Ipoco » 3,10 1,21 | 3,20 | 0,36 | 0,18 | 1,20
3eprosrie (8 cpenmey, 6e3 » 3,00| 1,21 | 3,00 | 0,48 | 0.30 | 0,66
mpoca)

Jlronuu » 843|199 (440|188 085|142
Temomka » 6,36 | 2,49 | 356 | 2,18 | 0,80 | 1,64
Topox » 589|140 (290|240 | 0,48 | 1,05
BoObl KOpMOBBIE » 7,10 181 | 321|250 0,74 | 1,19
Cepanemnia » 7,10| 1,82 | 3,21 | 2,10 | 0,87 | 1,20
3epH0006OBEIE (B cpeHeM) » 6,77 1,90 | 3,57 | 2,14 | 0,66 | 1,21
Jlen-nonryHen (BOJOKHO) » 581|229 | 730|150 0,78 | 1,60
CaxapHasl cBeKJIa Kopuu 0,40| 0,16 | 0,65 | 0,16 | 0,12 | 0,16
KopmoBast cBeka To xe 0,35| 0,11 | 0,79 | 0,09 | 0,08 | 0,10
Kyy3uky » 0,55| 0,16 | 0,70 | 0,10 | 0,09 | 0,12
MopKOoBb KOpMOBast » 0,30| 0,10 | 0,40 | 0,09 | 0,08 | 0,10
Typuernc » 0,50| 0,15 | 0,60 | 0,08 | 0,07 | 0,20
BprokBa KopMoBast » 0,30| 0,10 | 0,45 | 0,09 | 0,07 | 0,12
Kopnernonp! (B cpenaHem) » 0,40 0,13 | 0,60 | 0,10 | 0,08 | 0,12
Kaprodenn Kiy6ouu 0,54| 0,16 | 1,07 | 0,22 | 0,11 | 0,08
Kykypys3a Ha cunoc 3enenas Macca 0,33 0,12 | 0,42 | 0,06 | 0,05 | 0,09

Onnonerare 6000BO-
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Okonuanue taba. 3.5

1 2 3 4 5 6 7 8
O3uMBIii parc Cemena 580|290 | 860 | 052|019 | 0,33
SIpoBoii pamc To xe 550 3,00 | 7,00 | 0,51 | 0,20 | 0,35
Moronernne GoGosbre » 26,00 6,50 |20,00| 1,91 | 0,90 | 0,52
TPaBbl
Muorozeriie s1axosse » 19,00| 7,00 |20,00| 0,41 | 0,35 | 0,60
TpaBbl
Kykypysa 3epHo 3,00 1,20 | 3,30 | 0,50 | 0,31 | 0,61
[TnoioBBIE AEpeBbs TInons 0,50 | 0,16 | 0,16 - - -
SIrogHuKH Sroast 0,91 0,30 | 0,96 - - —
Kanycra Kouansl 0,40 0,10 | 0,45 | 0,58 | 0,20 | 0,20
Tomatsl ITnoaet 0,35| 0,10 | 0,40 | 0,30 | 0,17 | 0,10
Orypist To xe 0,30 0,14 | 0,40 | 0,15 | 0,10 | 0,07
Jlyx JlykoBHIIBI 0,40 0,45 | 0,45 | 0,20 | 0,11 | 0,20
Osouy (B cpesHeM) T"BapHi"H:p"”y“' 040 0,15 | 0,45 | 0,42 | 0,15 | 0,15
3eeHHbIE OBOIIH To xe 0,30| 0,10 | 0,45 - - —
Ej{fe“"emﬂ“““a" fpozyk- K. en 2,10| 0,80 | 220 | 0,81 | 0,43 | 0,45

B 1abn. 3.5 npuBeneHsl 00001CHHBIE JAHHBIE IO XO3IHCTBEHHOMY BBI-
HOCY 3JIEMEHTOB IHTaHHS OCHOBHBIMH CEJIbCKOXO3SHCTBEHHBIMHU KYJIBTY-
paMy Ha MMHEpaJIbHBIX IOYBaX, U3 KOTOPOH BHIHO, YTO OOJIBIIMHCTBO
CeJIbCKOXO3SMCTBEHHBIX KYJIBTYp OOJIbIIIe BHIHOCUT a30Ta, MEHbIIE KaJus U
emte Merbnie pocdopa. Cpenur 3epHOBBIX KyJIbTyp OOJBIIE a30Ta BEIHOCHUT
spoBasi ¥ O3MMas MIIeHUna. ['peurnxa Hapsay ¢ BBICOKMM BBIHOCOM a30Ta
MOTPeOIsIET 3HAYNTENBHO OOJNBIIE KallUsl, 9€M 3€pPHOBbBIC KOJOCOBBIE KYJb-
Typsl. bonbie kanms, uem a30Ta, HOTPEONSAIOT TakxKe KapTodelb, caxapHas
1 KOPMOBasi CBEKJIA.

Ha TOp(hsiHO-007TOTHEIX TOYBaX BHIHOC INHTATENIBHBIX JJIEMEHTOB Ha
€MHUILY IPOIYKIMH OONblIIe, YeM Ha MUHEpPaJIBHBIX NouBax (Tabim. 3.6).

Pacrenus HOTpe6J'DIIOT QJIEMCHTBI NUTaHUA B ONPCIACIICHHBIX COOTHO-
meHusx. Eciau 3a enuHUIly NPHHATH YIENBHBIA BhIHOC (ocdopa, To st
3epHOBBIX cooTHolneHue mexnay N:P,0s5:K,0:CaO:Mg cocraBisieT mpu-
MepHo 2,4:1,0:2,0:0,3:0,2.

OTHOCHUTEIBHOE CO/IEPKAHUE DIIEMEHTOB MUHEPAJIBHOTO IMTaHUS B OC-
HOBHO ¥ TOOOYHOM MPOAYKINK PA3THIHBIX CETBCKOXO3SMCTBEHHBIX KYJIb-
Typ OIpenenseTcs, MPEeKAE BCETO, NX BUIOBBIMH OCOOCHHOCTSIMH, HO 3aBH-
CHUT TaK)Ke OT COpTa W yciioBui BeIpamuBanus. Comepikanue a3ora, Gpocgo-
pa 3HAYNTENHHO BHINIC B XO3IHCTBEHHO IIEHHOM 4YacTH ypokas — 3€pHe,
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KOpHe- M KIyOHemIogax, 4eM B cosioMe u 0otBe. Kamms ke comepkurcs
Ooutbllie B cOTOME M OOTBE, YeM B TOBapHOI 4acTH ypoKas.

Tab6nuna 3.6. BeiHoc a30t1a, dochopa u kajus ¢ 1 1f OCHOBHOI IPOIYKIMH € YHETOM
1n0004HOIi, KT (TOp(sIHbIE II0YBHI)

Kynsrypsi TR — DJIEMEHTHI TUTAHKS

N P,05 K0
O3uMas mieHuna 3epHO 3,46 1,60 4,42
O3umast poxb To xe 3,31 1,67 4,79
SlpoBas mueHuIa » 4,59 1,50 519
SIpoBoii TUMEHB » 4,03 1,40 4,38
OBec » 4,00 1,64 4,26
Kykypysa » 4,35 1,33 4,35
CMecH OIHOJICTHUX TPaB 3enenas Macca 0,57 0,13 0,50
Buko-oBcsHas cMech To xe 0,51 0,12 0,64
T'opoxo-oBcsiHasg cMech » 0,66 0,14 0,60
TTemromko-oBcsHas CMech » 0,53 0,12 0,42
JlronmnHOBEIE cMecH » 0,60 0,15 0,43
Paiirpac ogHoneTHHI Ceno 2,00 0,70 0,40
OJIHOJIETHUE 371aKOBBIC TPABbI To xe 2,40 0,72 0,31

Kaptodens, caxapHas cBeksia, KOPMOBBIC KOPHEIUIOABI U CHIIOCHBIC
KYJBTYPBI JUIS CO3JaHUS BBICOKOTO YpOXKasi MOTPEOISIOT Topas3no OoJbIiie
MUTATEIBHBIX 3JICMEHTOB, Y€M 3€PHOBBIC KYJIBTYPHI.

VY kapTodens ¥ KOPHEIUIOIOB COOTHOIIICHUE 3JICMEHTOB MTUTAHUS PE3KO
OTJIMYAETCS OT TAKOBOI'O B 3EPHOBBIX KYJIBTYPax M COCTABISET COOTBET-
crBeHHo 4:1:5:1:0,6 m 3,2:1:4,6:1,3:1,5.

Haubonee mNpoAyKTHBHOE HWCIONB30BAHUE CEICKOXO3IHCTBEHHBIMHU
KyJIbTYpaMH MUTATEIbHBIX JJIEMEHTOB U3 MMOYBBI U y100peHHii obecrieyrnBa-
eTcsl npu HanboJee OIArONPUSITHBIX MOYBEHHO-KIMMATHYECKUX YCIOBUSIX,
BBICOKOM YPOBHE arpOTEXHUKH B COUYETAHUH C PALMOHAIILHBIM [TPUMEHEHH-
eM YI00peHHIA.

3.2. lluTanue pacTeHuit

IIuTanue pacTeHuil — 3TO MOIJIOLIEHNE U YCBOCHNUE UMW MUTATEIbHBIX
JJIEMEHTOB U3 OKpY)Kalomed cpensl. PasnmmuaioT BO3IyIIHOE M KOPHEBOE
MMATaHUE PACTCHUM.

Bo3aymHoe nuTaHue — 3TO YCBOCHHE 3€JICHBIM PACTEHUEM YTIIEKHCIIO-
O ra3a U3 Bo3ayxa B mporiecce (OoToCHHTe3a C 00pa3oBaHUEM IPH YUACTHH
BOJbl U MHUHEPAIbHBIX COCJAMHEHUN OpraHuyeckux BemecTB. DoTocuHTE3
MPOTEKAET Ha CBETY C MOMOIIBIO XJIOPO(DUILIA, COACPIKALIECTOCS B JTHCThIX.
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[Ipu cBeToBOI (haze oToCHHTE3a MPOUCKXOANUT PA3TIOKESHHUE BOJBI C BBIIC-
JICHHEM KHUCIIOpOoJia, 0Oraroro SHEprueii COCNUHCHHS aJeHO3HHTPU(DOC-
¢dopHoii kucnotel (ATD) u BOCCTAaHOBICHHBIX MPOAYKTOB. 3 3THX coenu-
HEHHI B CIICAYIOIICH TeMHOBOU (ha3ze (oTOCHHTE3a 00Pa3yIOTCs YIICBOIBI
u apyrue oprannyeckue coeguneHus uz CO,.

IIpu 0oOpa3oBaHUM B Ka4eCTBE MPOIYKTa (POTOCHHTE3a MPOCTHIX yrIeBO-
IIoB (TEKC03) CyMMapHOE YpaBHEHHE MPOIIECCa BBITIISINUT TaK:

6C02 + 6H20 + 2874 K,H)K — CeleoG + 602

IIyreM manpHEWIIUX MpeBpaIIeHUi U3 MPOCTHIX YIIIEBOAOB B PACTEHUAX
00pasyroTcsi 0ojiee CIIOKHBIE YIJIEBOJBI, a TaKXkKe Ipyrue 0e3a30THCThIC
OpraHUYECKHUE COCANHEHHS.

AMUHOKHCIOTHI, OCTIKN W IPYTHe OpraHWYecKHe a30TCOAEepIKAIie Be-
IIECTBA B PACTCHHUSAX CHHTE3HPYIOTCS M3 MUHEPAIBHBIX COCIMHCHUI a30Ta,
¢dochopa u cepbl U MPOMEIKYTOUHBIX MPOAYKTOB OOMEHA (CHHTE3a M pas-
JIO)KEHHS) YTIIEBOJIOB.

HuTeHCHBHOCTh (DOTOCHHTE3a M HAKOIUICHUE CYXOI'0 BEICCTBA 3aBUCIT
OT OCBEILICHUSI, COJICPKAHMS YIIICKUCIIOrO ra3a B BO3AyXe, 00CCICYCHHOCTH
pacTeHui BOIOH U 3NIEMEHTAMH MUHEPAILHOTO TUTAHUSL.

KopHeBoe nuTaHue — 3TO yCBOCHHE KOPHSAMHU BOIBI M MHHEPAIHHBIX
9JIEMEHTOB — a30Ta M 30JbHBIX AJIEMEHTOB B BHJIE HOHOB (KaTHOHOB M aHH-
OHOB), a TaK)Xe HE3HAYUTEIBHBIX KOJHYECTB HEKOTOPHIX OPTaHMYECKHX
coenuHenuit. Tak, a30T Moxer noriomarscs B Buae annoHoB NO3™ 1 kaTu-
onoB NH,", doctop 1 cepa — B Bume aHnOHOB (hocdOpHOI U CepHOI Kic-
sor H,PO4 u SO, kanmit, kanbumii, Maramii — B Buge karnonos K', Ca?*,
Mg?®*, a MHKPO3JICMEHTBI — B BUJIE COOTBETCTBYIOIIMX KATHOHOB MM aHHO-
HOB.

PacTeHust ycBaMBalOT MOHBI HE TOJBKO M3 IMOYBEHHOTO PacTBOpa, HO U
HOHBI, MOTJIONICHHBIE KoJutonaamMu. boee Toro, pacreHust akTUBHO (OJaro-
Japsi PacTBOPSIIONICH CIIOCOOHOCTH KOPHEBBIX BBIJICIICHHM, BKIIOYAFOLIUX
YrOJMBHYI0 KHCJIOTY, OPTaHMYECKHE KHUCJIOTHI M aMHUHOKHCIOTHI) BO3JCH-
CTBYIOT Ha TBepAyIo a3y IMOUYBEI, IEpEeBOS HEOOXOAMMEIC MUTATEIbHBIC
AJIEMEHTHI B JOCTYITHYIO (hOopMy.

Mexay BO3IYITHBIM U KOPHEBBIM ITHTAHUEM CYIIECTBYET TECHasl CBSA3b:
HEKOTOPBIC MHUTATEIHHBIC AJIEMEHTH MOTYT IOCTYNAaTh B PAaCTCHHE KaK U3
MOYBHL, TaK W U3 BO3IyXa. Tak, HEOOIBIIOE KOJUYECTBO YIIIEKHUCIOTO ra3a
MOCTYMAET B KOPHHU U3 TOYBHI, & CEPhI, a30Ta, O0pa U JAPYTHX DJIEMCHTOB —
U3 BOJHBIX PacCTBOPOB, IPU HEKOPHEBBIX MOJKOPMKAX — 4Yepe3 JUCTHS.
Jyst 6G000BBIX OCHOBHBIM UCTOYHUKOM a30Ta SBJISCTCS BO3YX.
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3.2.1. KopHeBas cucremMa pacteHuii. MexaHH3M KOPHEBOT0 MUTAHUS

Kopens, npexe Bcero, SBISCTCS OPraHOM, 3aKPEIUISIFOIIUM PACTCHHE B
moyBe. Yepe3 HEro MOCTYMAIOT B PAacTEHHE BOJAA U PACTBOPCHHBIC B HEU
MUTATCIIBHBIC JICMEHTH. B KOPHAX TaKKe MPOUCXOTUT CHHTE3 OpraHuYe-
CKUX BCIICCTB, B YACTHOCTH aMUHOKHUCIIOT. KOpHEBBIC CHCTEMBI PAaCTCHUMN
Pa3BUTHI HEOJMHAKOBO WM MMO3TOMY OOJIAJAI0T PA3IMYHON MOTJIOTUTEIBHOU
crocoOHOCTRIO. Hampumep, KopHeBast cucTeMa JIbHa 10 CPaBHEHHUIO C O3H-
MO pOXKBbIO MEHEE Pa3BHUTa U y JbHA ciabee CIIOCOOHOCTh yCBaMBAaTh MTHTA-
TEJBHBIC HJIEMEHTHI U3 TTOYBHI.

[ormomaTs mMUTaTENBHBIEC 3JIEMEHTHI CITIOCOOHA HE BCS KOpHEBAasl CHCTe-
Mma. [To mepe crapenus (onpoOKOBEHHUsT) KOPHEH OHU YTPadyUBaIOT 3Ty CIIO-
co0HOCTh. OCHOBHYIO MacCy MHUTATEILHBIX JJIEMCHTOB IMOTJIOIIAIOT MOJIO-
JIbIe PACTYIINE YYACTKH KOPHS M KOPHEBBIC BOJIOCKH. UeM OoJibIe pacTy-
1iasi IOBEPXHOCTh KOPHEH, TEM WHTCHCHUBHEE B PACTCHHE MMOCTYIAIOT MMUTA-
TEJBHBIC 3JICMEHTHl. MaKCHMAaIbHOTO PAa3BUTHS KOPHEBAask CUCTEMa OOBIYHO
JIOCTUTAeT B (Da3y HBETCHUS PACTCHHIA.

KopeHs siBisieTcss TakKe OpraHoM, KyJa MPOUCXOJHUT OTTOK OpraHuue-
CKHX BEIIECTB, 0Opa30BaHHBIX B JIMCTBAX: caxapa — y CaXxapHOH CBEKIIBL,
KpaxMmana — y kaprodeins u T. . Kpome Toro, dyepe3 KopeHb MOTYT BBIIC-
JSATHCS BEIIECTBA, CHHTE3UPOBAHHBIC B PACTEHHUH: caxapa, aMHHOKHCIIOTEI,
OpraHMYecKre KHUCIOTHI, BUTAMUHBI, ()epMEHTHI, POCTOBEIEC BEII[ECTBA, & TaK-
e HeOOJIbIIIast YaCTh MUHEPATBHBIX COCTITHEHHH.

CxeMaTH4ecKH MpOoIece MOCTYIUICHHUS 3JICMEHTOB MMUTAaHUS B KOPHEBYIO
CHUCTEMY PACTCHHI U MEPEBIKCHUS B PACTCHHH MOXHO OIKCATh CICIYIO-
M obpaszom. K BHENIHEH MOBEPXHOCTH IUTOILIA3MATHYCCKOW MEMOpPaHBI
KOPHEBBIX BOJIOCKOB ¥ HAPYXKHBIX KIICTOK MOJIOJIBIX KOPCIIKOB MOHBI MUHE-
PATBHBIX COJICH MEPEABUTAIOTCS U3 MOYBEHHOIO PACTBOPA C TOKOM BOJBI H
3a cuer mpouecca auddysuun. [Jamee npoucxoauT MOTIONICHUE HOHOB (Ka-
THOHOB U aHUOHOB) HAPYXHOH 000JIOYKOW KJIETKU (IIUTOILIA3MATHYCCKOU
MeMOpaHO! WM TIa3MaJeMMOH, MMOBEPXHOCTh KOTOPOH MMEET yJacCTKH C
MIOJIOKUTEIHHEIMA M OTPHUIATENBHBIMA 3apsgamu (Omaromapsi cBoiicTBam
OeITKOB, BXOMSINUX B COCTaB MeMOpaHbl). Ha 3THX y4acTkax MpPOUCXOJUT
00MeH MeXIy HOHAMH TIOYBEHHOTO pacTBOpa (HampuMep, KaTHOHa Kaus 1
aHnoHa (OoCPOPHOU KUCIOTHI) U MOHAMH, BBIICISEMBIMH KICTKOW KOPHSL.
OO6MeHHBIM (HOHIOM PACTUTENbHOHN KIeTKH sABIAoTcA Honbl H u OH™ Bo-
1bl, a take H™ u HCOj , 00pa3yromumecss Mpu JUCCOIUAIIMN YTOJIbHOU
KHCJIOTBI, BBIJCIIAEMON MPU JbIXxaHuU. KpoMe TOro, 3 KICTKU BBIICISIOTCS
OpraHMYeCKHUE KUCIIOTHI (Hampumep, si0I04Has), KOTOPBIC TOXE JUCCOIUH-
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PYIOT Ha KaTHOHBI M aHHOHBI M MOT'YT OOMEHMBATHCS KJIETKOH Ha HOHBI
MIOYBEHHOT'O pacTBOPA.

AncopOupoBaHHBIE KJIETOYHOM MEMOpaHOW HMOHBI 3aT€M IOCTYHAroT
BHYTPb KJICTKH, & TAK)KE B COCEITHUE KICTKU U COCY/IBL.

Uepe3 MeMOpaHy WM IDIa3MaJICMMY HOHBI IIPOHUKAIOT JBYMS CIIOCO0a-
Mu. Bo-niepBbIx, 3a cuer qu¢y3un 1 pazHOTo MEKTPUUECKOTo ITOTEHIaa
MEX]Ily HApy>KHOW MOBEPXHOCTBEO MEMOpaHbl W BHyTpeHHei. Takoe mo-
TJIONICHHUE MTPOUCXOUT Yepe3 TIa3MoecMbl (TTOphl) 0€3 3aTpaThl TOTIOTHH-
TEJIbHOM SHEPI'Uu M YCJIOBHO Ha3bIBACTCSI MACCHBHBIM. Bo-BTOpBIX, mepe-
JIBIDKCHUE TOTJIONIEHHBIX MOHOB C HAPY)KHOU MOBEPXHOCTH MEMOpaHbl Ha
BHYTPEHHIOIO U B COCEIHUE KIIETKH MPOUCXOUT U OT MEHbIICH UX KOHICH-
Tpauuu K OOJIbILICH, a TakkKe MPOTHB AIEKTPUYECKOTO MOTEHIHaNa. DTOT
npouecc TpedyeT 3aTparbl JOMOJIHUTEIBHOW SHEPTUM M Ha3bIBACTCS aAK-
THBHBIM. MEXaHU3M TaKOrO IMEPEBIKCHUS OYCHb CII0KeH. OH Mpoucxo-
JIUT C MOMOIIBI0 TaK HA3BIBAEMBIX MEPEHOCYHMKOB, a TAK)KE MOHHBIX HACO-
coB. Ilpu 3TOM OIHMM W3 MCTOYHMKOB DHEPIHHU SIBISETCS aJCHO3UHTPH-
¢docdopnas kuciora (ATD).

IoctynuBiire B KICTKY KAaTHOHBI W aHUOHBI, MPECBPATHBIIUCH B IIO-
JIBIDKHBIE OPTaHUYECKUE COeJMHEHUs (Hampumep, caxapa) Wik B HeHM3MEH-
HOM BHJIE, IEPEABUTAIOTCS 110 COCYaM B CTEOJIN U JINCThS, TA€ U IPOUCXO-
JIUT CHHTE3 CJIOXHBIX OPraHUYECKHX BEIIECTB: OENKOB, Kpaxmana, KjieT4aT-
KU, XKHPOB H Jp.

HccnenoBaHusME yCTaHOBICHO, YTO CHHTE3 CJIOXKHBIX OPraHUYeCKUX
BEILIECTB POUCXOJHUT HE TOJILKO B JIMCThSIX, HO U B KOpHsX. Hampumep,
3neck oOpasyercst 20 aMUHOKHUCIIOT, OAMH aMuA U p. OQHOBPEMEHHO Ipo-
UCXOJMUT 00paTHOE ABMKEHHE OPraHMYECKUX BEIIECTB U MOHOB: U3 JINCTHEB
B KOPHH W, YaCTHYHO, HAPYKY.

[NornomieHue u MepeABHKCHUE IMUTATEIBHBIX SJIEMCHTOB MPOUCXOIUT
npu ydacTuu (pepMEeHTOB. DTH INPOLIECCH CBSA3aHbI ¢ OOMEHOM BEILECTB U
SHEPI'UH B PACTCHUSX, C X XKHU3HEIEATEILHOCTBIO, a CIIEA0BATENBHO, C GoTO-
CHHTE30M W jbixaHueM. [ToaToMy ociabieHue Mo KakuM-TH00 HpHIHHAM
(oToCHHTE3a CHMYKACT MHTEHCUBHOCTD JBIXaHHS, IOCTYIUICHHUE TUTATEIbHBIX
9JIEMEHTOB B PACTEHUE M B HTOTE YPOIXKAHNHOCTb.

3.2.2. N30upaTesibHOE MOTJIOLIEHEe HOHOB PacTeHUsIMH,
dusnonornyeckas peakuus coJjei (yroopeHuii)

I/I3B€CTHO, YTO paCTCHHA MOTJIOIIA0T NUTATC/IbHBIC 3JIEMCHTBI HE B TOM
COOTHOLICHUH, B KAKOM OHH HAXOAATCA B MOYBEC, @ B KOJIMYCCTBE, HY>KHOM
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JUIsl UX JKU3HEHHBIX IIPOIIECCOB, T. €. pacTeHusi o0NafanT U30UpaTeIbHON
CcrocoOHOCTRIO TOTIIOINIeHHsI. Hampumep, mpu BHECCHHH B IIOYBY CEPHO-
kucnoro ammonus ((NH4),SO,4) pactenust 6ynyT HHTEHCHBHEE U B OOJIBLINX
KOJIMYECTBAX MOIJIOmATh (B 0OMEH Ha HOHBI BoAopozaa) KaTmoHel NH,',
ITOCKOJIEKY OHU UCIOJIB3YIOTCS JJIsl CHHTE3a aMHUHOKHUCIIOT, & 3aTeM OCJKOB,
a nonel SO,2” HYXKHBI PACTCHUSAM B 3HAYUTEIHHO MCHBIIEM KOIMYCCTBE U
MO3TOMY OYIYT MEHBIIE IMOTJONIATHECSA. B MOYBEHHOM pacTBOpE B 3TOM
ciyuae GyayT HakammBatbes monel HY m SO,% (cepHast Kucinota), Impo-
usoiger ero noakucienue. [Ipu BHecenun HatpueBoil cenuTpsl (NaNOs)
pactenust OyayT Oosnbiie u ObicTpee moriomniatk aHuoHsl NO3 B 0OMeH Ha
armorsl HCO; . B pactBope 6ymyT HakarmmBaThest HoHBI Na© m HCO;”
(NaHCO3), mpou3oiiaeT ero moueIaynBaHue.

H3bupaTenpHOe MOTJIOMICHUE PACTCHUSAMHU KATHOHOB U aHWOHOB M3 CO-
Jie 00yCIOBIMBACT UX (PU3UOJOTHYCCKYIO KHUCIOTHOCTh HIIH (DU3HUOJIOTH-
YECKYIO MIETOYHOCTh. COJIM, M3 KOTOPHIX B OOJIBIIMX KOJUYECTBAX MOIJIO-
maercss anuoH, yem katuoH (NaNOs;, KNOjz Ca(NOs),), u mpoucxoaut
MOJIIICTAYUBAHKIE PACTBOPA, SBJISIOTCSA (PU3UOTIOrHYecKH mienouHbiMu. Co-
JIM, U3 KOTOPBIX KATHOH IOTJIOMIACTCS PACTCHHSIMH B OOJNBIIMX KOJIHYC-
crBax, yeM annoH (NH;C1, (NH,4),SO,4, (NH,4),CO3, KC1, K,SO,), u npo-
HCXOJIUT TIOJKUCICHHE PAcTBOPA, SIBISIOTCS (DU3HOJOTHYECKH KHUCIIBIMH.
HckioueHreM B OSTOM OTHOIICHHH SIBISIETCS aMMHAdvHas —CelIuTpa
(NH4NO3). I. H. TIpsSHAIIHMKOBEIM M €0 YUYECHHKaMH J0Ka3aHO, YTO ¥ aM-
MOHHUUHBIN, ¥ HUTPATHBIA 30T aMMHAYHOW CEIUTPHI MPHU OINpPEICTICHHBIX
YCIIOBUSIX SIBIISIFOTCSL pABHOIICHHBIMU HCTOYHUKAMHU TUTAHUS PACTEHHUH.

[IpeumyiecTBEHHOE HWCIONB30BAHUE PACTCHUSIMH aMMOHHUHOTO WM
HUTPATHOTO a30Ta 3aBHCUT OT psija (HaKTOPOB, BAKHCHIIMMH M3 KOTOPBIX
SIBIIIFOTCS.  OMOJIOTMYECKHE OCOOCHHOCTH KYJBTYpPBI, OOCCIICYCHHOCTh €€
YIJIEBOJAMH, PEaKIUsl CPEeIbl, KOJIMYECTBO KaubIus, Kamus, docdopa u
JPYTHX SJIEMCHTOB IUTAHUS, B TOM YUCIIC MHKPO3JICMEHTOB.

DU3NONTOTHYCCKYIO PEAKIMIO COJICH, MCIIOJIb3YEMbIX B KAaueCTBE MHHC-
PAITBHBIX ymOOpeHU#, 00s3aTENIbHO HY)XHO YYUTHIBaTh, YTOOBI HE JOITY-
CTHTh YXY/ILICHHS YCJIOBHUH pOCTa M Pa3BUTHS CEIbCKOXO3SHCTBEHHBIX

KYJNBTYP.

3.2.3. BausiHue ycj10BHii BHELIHEH cpeibl H MUKPOOPTaHU3MOB
HA MOIJIOLIEeHNEe PACTEHHIMH MUTATEIbHBIX )JIEMEHTOB

[lornomenne pacTeHUAMH IUTATEIBHBIX JJIEMEHTOB 3aBHCHT OT
CBOWCTB IOYBHI, €€ BOJHO-BO3AYITHOTO M TEIIOBOTO PEKHUMOB, OCBEIICH-
HOCTH W IPYTHX yCJOBUH BHemIHEH cpenbl. OcoOEHHO CHIIBHOE BIMSHHUE HA
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MOCTYTIJICHWE THTATEIBHBIX AJIEMEHTOB B PACTCHHE OKAa3bIBAIOT PEAKIUs
MMOYBEHHOT'O PACTBOPA, €ro KOHIICHTPAIIUS U COOTHOLICHHE B HEM COJICH.

PacteHust criocoOHBI yCBauBaTh MUATATEIBHBIC JIEMEHTHI U3 TIOYBCHHOTO
pacTBopa mpu HeBbICOKOW ux koHueHtpamuu: ot 0,01-0,05 mo 0,1-0,2 %.
IIpu xonuentpauuu Boime 0,2 % norionieHre pacTeHUSIMH BOJABI U dJe-
MCHTOB IHTaHHUS PE3KO 3aMEIICTCS, YTO NPUBOJUT K UX 3aBSAIAHUIO
(mmasmMonm3y KIETOK). DT0 HaOJroJaeTcs Ha 3aCOJCHHBIX MmoyBax. Jlydiie
YCBaMBAIOTCS DJIEMEHTHI NMHUTAaHHUSA U3 PACTBOPOB YMEPEHHO MOBBIMICHHBIX
KOHIIeHTpaluii. UyBCTBUTEIHHOCTD K KOHIIEHTPAIMH ITOYBEHHOTO PacTBOpa
Yy pa3HBIX pacTeHHMl HeoaWHakoBa. Hamboyiee IyBCTBHTENBHBI K KOHIICH-
TPUPOBAHHBIM PACTBOpaM JICH, JIFOIIMH, OT'YPIBI, MOPKOBb, a TaKXe 0O0Jb-
ITMHCTBO MOJIOJBIX PACTCHHUM.

Baxseiimee ycinoBre HOPMaJIbHOTO MHUTAHUS PACTCHUI — 3TO ONTHMAIIb-
HOC COOTHOIIICHHE B MOYBCHHOM pACTBOPE MUTATCIBHBIX JJICMEHTOB, T. €.
COOTHOIICHUE KaTHOHOB U aHHOHOB. OHO JIOJDKHO MOJHOCTHIO OTBEYATH I10-
TPeOHOCTSIM KOHKPETHOTO pacTeHHs. Takod pacTBOp Ha3biBaeTcs (hU3HOIIO-
TMYECKU YpaBHOBEIICHHBIM. OMBITAMU YCTAHOBJICHO, YTO, KOTZIA B PacTBOpPE
peo0IaIaloT KaKKue-THO0 OJTHM MOHBI HAJ[ IPYTUMH, CO3JAIOTCS HeOaro-
TIPUSATHBIC YCIOBHS U NHUTaHWS pacTeHWd. Hampumep, BbICOKas KOHIICH-
Tparysl KaJblys CICpKUBACT MOCTYIUICHHE B pacTeHHe Kamus. Takoe siBie-
HHUE HaOIIOMAeTCs MPHU W3BECTKOBAHMH KHCIBIX ITOYB M HA3bIBACTCS aHTaro-
HU3MOM. MeXay aHHOHAMH aHTaroOHW3M IPOSBIIseTCs ciabee. AHTarOHH3M
CHIIbHEE MEXAY aHHOHAMH, OOJIQJaOMNMH OJM3KUMH XUMHYECKUMH CBOIi-
CTBaMH, HAIPHUMEP, MEKIY SO,%, Se0,”. Her aHTaronmsma mexay NOs,
PO43_, SO42_, HO OH BO3HHMKAeT MEXJy aHHOHaMU C OJIMHAKOBBIMHU 3apsiaMu,
manpumep, mexay NO3™, u H,PO,”, C1™ u HPO,”". Hapsimy ¢ aHTaroHusMom
MPOKCXOIAT MPOLECCHI CHHEPTU3Ma: UOHBI C MPOTUBOIOJIOKHBIMU 3apsiIaMu
MOTYT aKTHBH3UPOBATh IOCTYIUICHHE NPYr Jpyra B PacTCHUE, HAIpUMeED,
NH, u PO, K u SO,*, Ca®* uNO3 u. 1.

Bonbiioe 3HaveHue i HOPMAIBHOTO MUTAHHS PACTCHHUIA MMECT peak-
WS TIOYBEHHOTO pactBopa. J[ist OGONbIIMHCTBA pPaCTEHHUH ONTHMATLHOM
peakiueit mo4Bbl CUUTAETCs cllaboKucas u Oyim3kas K HelTpanbHOH, ¢ pH
COJIEBOH BBITSKKH 5,5—6,5. OfHAKO €CTh pacTeHHsI, KOTOPBIE JIYUIle PacTyT
Ha MOYBaX C KHCIOW (JIIONHMH) WU cIaboIIenouHoi (JiomepHa) peakmuei
cpensl. [Ipy MOBBIMIIEHHON KUCIIOTHOCTH TIOYBEHHOTO PAcTBOPA YXYALIACTCS
pa3BUTHE KOPHEBOW CHCTEMBI, CHU)KACTCS TIOTJIONICHUE MUTATEIBHBIX 3JIc-
MEHTOB, 0OCOOCHHO KaJbIIHs U MarHus, MOAABISACTCS CUHTE3 OCIIKOB M caxa-
poB. Ilpu mienoO4YHON peakuMu 3aTPYAHSCTCS TMOCTYIUICHHE aHHOHOB
(aampumep, hocHOPHO KUCIOTHI), HO YCHIINBACTCS YCBOCHHE KATHOHOB.

85



Bonpmyio ponms B MATaHWM pacTeHUH WTpaeT KopHeBas cucrtema. OHa
BBIJICNISICT B IOYBY YTOJIBHYIO KHCJIOTY M HEKOTOPBIC OPTaHHMYCCKHE KUCIIO-
ThI, a TaKXKe (SPMEHTHI U Apyrue BemiecTa. [0/ BIUSHHEM KOPHEBBIX BbI-
JICJICHU 3JIEMEHTBI TUTAHUS U3 TPYIHOJOCTYIHBIX COSAUHCHUN MEPEXOAST
B JICTKOJIOCTYIHYIO ()OpMY, B Pe3yabTaTe Yero yIydIIaeTCsl MUTAHUE pac-
TeHui hocdopom, KamreM, KaIbIUeM U APYTHMHU dJICMCHTaMHU.

BnaxHOCTh TOYBBI TaK:KE MMEET OOJBIIOE 3HAYCHUE JJIS MOCTYILICHUS
MTUTATEIBHBIX JIEMEHTOB B paCTEHUE M €r0 HOPMAJIBHOTO pa3BHUTHS. [Ipex-
JIe BCETO, BOJA SBISIETCS CPEHOi, B KOTOPOI NPOUCXOAUT UG PYy3HusT HOHOB
13 ITOYBEHHOTO PACcTBOpA M IIOYBEHHOTO TTOTIIOMIAIONIETO KOMIUIEKCa K KOp-
HAM pacTteHud. [Ipu onTIManpHOM yBIa)KHEHUH YBEIHMYHBAETCS MOCTYIIIE-
HHUE THTATEeJFHBIX 3JIEMEHTOB B pacTeHHE, NMPH HEJOCTATKE BJIard — YMEHb-
mraercsi. M30BITOYHOE yBIIQXKHEHHUE TOYBBI OTPUIATEIIEHO CKA3hIBACTCS HA
Pa3BUTHH PACTCHHNA: YCHUIMBACTCS MOCTYIUICHHE TOKCUYHBIX 3aKHACHBIX CO-
SJIMHCHUIA *kKeJe3a, MapraHila ¥ YMEHbIIaeTcss — Kuciopona. Boga HeoOxo-
nmuma Uit porocurTe3a. Okono 0,2 % moriomaeMoil pacTeHUEM BOJIBI pac-
XOJyeTcs Ha 00pa3oBaHHE OPraHUYCCKUX BEIICCTB, cBhIIe 99 % ee ucna-
pACTCS MPH TPAHCIHMPALIMH, TIPU 3TOM MPOUCXOTUT OXJIAKICHUEC HAaI3EMHON
YacTH PaCTEHUS U MEPEIBIDKEHIE MUTATEIBHBIX 3JIEMEHTOB 0 COCyIaM.

Pacxox BoApsl Ha co3maHWE ypo)Kas CYIIECTBEHHO YMEHBIIAETCS IPH
BHeceHnn ymobpenuit. [lo manneiM [I. H. IIpsHuUTIHEKOBa, pacxoj BOJIBI
pacTeHHeM Ha 00pa30oBaHUE CYXOTO BeEIeCTBa Ha ymoOpeHHOM ¢oHE OBLIT
HIDKE B 3aBUCHMOCTH OT BIaKHOCTH 1ouBbl Ha 20-30 %.

BaxHoe 3HaueHHe B MUTAaHUM PACTEHUH HMMEET BO3AYLIHBIA PEXUM
(aspanms). Bo3myx HeoOXoauM, Mpexae BCEro, JUIs JbIXaHHS PACTCHUH.
[Ipu ero HemocTaTke HapymiaeTcs MUTaHWE pacTeHuid. s OONBIIMHCTBA
CeJIbCKOXO3SUCTBEHHBIX KYJIbTYP JOCTATOYHBIM SIBIISICTCS COJICP)KAHHE B
MOYBEHHOM Bo3ayxe 8—12 % kuciopozaa. [Ipu yMeHbIIEHUH €ro conepixa-
HUSl PacTCHUs YTHETAIOTCs, a MpH colepaHuu MeHee 5 % — moru6aror.
[Tpn HenmocraTke KHcIOpoda B MmoyBe oOpaszyercst OOJbIIE BOCCTAHOBIIECH-
HBIX (OPM JKele3a U JPYTUX JIEMEHTOB, BPEIHBIX ISl PACTCHUH, YBEIIHIH-
BaeTCs COAep KaHUe YTIIEKHUCIIOTO Ta3a, a 9TO CHIYKAeT MOTJIOIIEHHE KOPHSI-
MH a30Ta, (pocdopa M MOHOB aMMOHWHS, a TaKXKe HCATEIHHOCTH adPOOHBIX
MHKPOOPTaHU3MOB.

Bo3ayiHelii pexuM No4YBbEl BO MHOTOM OIPEENSIETCSl €€ CTPYKTYpOil, a
TaKXKe Ka4eCTBOM 00pabOTKH, NPUIAIONICH el PhIXJIOC COCTOSIHUE.

Ha nwurtanue pacteHuii OOINBIIOE BIMSHHE OKa3bIBACT TEMIICpaTypa IoY-
Bbl. KOpHU pacTeHuii Ipy NOHIKCHHOW TEMIIEpaType IUI0X0 Pa3BUBAKOTCS U
c1abo yCBaMBAIOT MHUTATEIBHBIC JICMEHTHI M BoAy. [locTyIuieHHE JIEMEHTOB

86



MMUTaHUS YCUIIMBACTCS C TIOBBIIIEHUEM TeMITepaTypsl mouBbl oT 10 mo 25 °C.
ITpu nonmxenun temmnepaTypsl Hike 10 °C cHmKaeTcs NOCTYIUICHHUE B pac-
TEHHUE, NPEeXkK/Ie Bcero, a3ota u pocdopa. [loaToMy a30THBIC TOIKOPMKH 03H-
MBIX KYJIBTYP LI€I€CO00pa3HO NPOBOANUTH BECHOM IPH JOCTHKEHUHU TeMIlepa-
Typbl 5—7 °C. HeBblcokast TeMrepaTypa NOYBbI MEHBIIIE CKa3bIBa€TCs Ha MO-
CTYIUIEHMH Kayus B pacteHus. C Ipyroil CTOpPOHBI, Ha MOCTYIJICHHE MHUTa-
TENBHBIX 3JIEMEHTOB (Hanpumep, pocdopa) OTPULIATETHHO BIHUIET YPE3MEPHO
BBICOKAsl TEMIIEPATypa, YTO, OUYEBUIHO, OOYCIIOBICHO CHIKCHUEM aKTHBHO-
ctu (pepMeHTaTHBHBIX cucTeM. CUMTaeTCsl, YTO ONTHMAalbHas TEMIIEpaTypa
VTS IOCTYIICHUS B pacTeHUs a30Ta, pocdopa u kamus — 23-25 °C, kpurhye-
CKOH /I MTOCTYTIUICHHS! OCHOBHBIX 3JIEMEHTOB MUHEPAJILHOTO MUTAHUS SIBIIS-
ercst Temneparypa okoio 5—6 °C.

VIHTEHCHBHOCTD MOTJIOICHUS] PACTEHUEM ITUTATEIbHBIX JJIEMEHTOB TEC-
HO CBsi3aHa C OCBEIIEHHOCTHIO. B mporecce ¢orocuHTe3a pacTeHUe ycBau-
BAaeT COJIHEYHYIO DHEPTHIO, 9TO YCHIIMBAET MOTJIONICHUE TUTATEIbHBIX dJIe-
MEHTOB W3 NO4YBHI. Hampumep, OnbITaMH YCTQHOBJICHO, YTO IOTIJIOLICHHE
KaJusi, Kajablus U Gocdopa pacTeHHEM B JHEBHOE BpeMs IPOUCXOIHT B
NoJTOpa-ABa pa3a WHTEHCHBHEE, YeM HOYbl0. Jlake ycBOEHME KOpHIMHU
YTJIEKHCIIOTO Ta3a U3 MOYBBI THEM HJICT MHTEHCUBHEE, YEM B HOYHOE BPEMSL.
3aTeHeHne pacTeHHUH B MOCEBAX, YPE3MEPHOE MX 3aryIEHHE CHIDKAIOT MH-
TEHCUBHOCTH ()OTOCHHTE3A U JBIXaHUS, & CJIC0BATEIHHO, YPOXKAHHOCTS.

B nuTanum pacteHnmii OrpoMHOE 3HaYEHHE MMEIOT MUKPOOPTaHM3MBI,
MPEXJE BCETO T€, KOTOPbIE MOCEISIOTCS HA KOPHAX WIJIM HEHOCPEACTBEHHO
OKOJIO HHUX, T. €. B pusocdepe. PuzochepHble MEKpOOPTaHU3MBI, HCTIONB3YS
B Ka4yecTBE IHIIN U SHEPreTHYEeCKOro MaTepHaa BhIJIEJICHNs] KOpHEH, BMe-
CT€ C JPYTMMHU MMOYBEHHBIMH MUKPOOPTaHM3MaMH UTPAIOT BXKHYIO POJIb B
NpeBpaIleHHH OPraHUYECKOro BELIECTBA ITIOYBBI M OPraHUYECKHX yHoOpe-
HUH B ycBosieMble pacTeHHsMH (opmbl. HekoTopsle BHIBI MHKPOOPTaHH3-
MOB CHOCOOHBI TaKXe pasiaraTh TPYAHOPACTBOPUMBIE MHHEpaJbHbBIE CO-
eanHeHus Gocdopa u Kanus, Aenas uX JOCTYIHBIMU ajist pacteHuid. Kpome
TOTO, B TOYBE €CcTh OakTepuu (KIyOCHBKOBBIE, CBOOOIHOKUBYIIHE, PH30-
cdepHble), KOTOPBIE YCBaUBAIOT MOJIEKYIIAPHBIA a30T BO3/yXa, U OH TaKKe
CTaHOBUTCS JIOCTYIIHBIM /IS pacTeHuil. HakoHen, ¢ XH3HEAEATEIHbHOCTHIO
MHKpPOOPTaHM3MOB TECHO CBSI3aHO 00pa3oBaHUE TyMyca.

OnHAaKO MHKPOOPTaHMU3MBI MOTYT W yXy[IIIaTh YCJIOBUSI NMUTAHMS pacTe-
HHH, TaK KaK y HUX OJHHU M T€ )K€ UCTOYHHKU MHUTAHUS — a30T U 30JIbHBIC
9JIEMEHTBI TIOYBBl. MUKPOOPraHU3MBbl CTAaHOBSATCS KOHKYPEHTAMU PAacTCHUH B
WCIIOJIb30BaHUM ITUTATEJIBLHBIX dJIeMEHTOB. Harpumep, Npu HCIoIb30BaHUN
COJIOMBI WJIH TIOXO PA3JI0KUBIIEr0Csi COJIOMHUCTOTO HaBO3a B Ka4eCTBE y100-
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pPEHHs. B IOYBE CO3NAIOTCS OOJBIIME 3arachl HEPreTHYecKOro Marepuala
(4r0 Oo4eHb GnarompusATHO I OakTepuii), HO Mayo a3oTa. M3-3a morpebite-
HUS a30Ta MHKPOOPraHM3MaM{ PAcTeHUs OLIYIIAI0T HEIOCTaTOK B HEM, a
uHorza u B hocdope. A B HTOTE YPOXKaHHOCTb KYJIBTYpPBl MOKET CHUXKAThCSL.
[MpaBna, 3akperuieHHe a30Ta MUKPOOPraHW3MaMHU HOCHT BPEMEHHBIN Xapak-
Tep: MOCJe MX OTMUPaHUS a30T BBHICBOOOXKIAETCS U BHOBb CTAHOBUTCS JIO-
CTYIHBIM PaCTCHUSIM.

B mnouBe ecTh Takke OaKTepHU-AEHUTPHU(UKATOPHI, KOTOPbIE NpeBpa-
matoT HUTpaThl (NO3) B 3akucHbie Gopmbl (N,O) 1 MONEKyISApHBINA a30T
(Ny), KoTOpBIii yneTy4nBaeTcst u3 MO4YBbl. KpoMme TOro, HEKOTOPBIC MOYBEH-
HbIE MHKPOOPIaHU3MbI BEI3BIBAIOT OOJI€3HH PACTCHUH.

3.2.4. OTHOLICHME PACTEHHUH K yCJIOBUAM NUTAHNUA B Pa3HbIe
NEePUOABI POCTA

PacteHus B pasHble IEpUOBI POCTa MPEABSBISLIOT HEOANHAKOBBIE TpeE-
OOBaHMS K YCJIOBHSAM BHEUIHEH CpPEIbI, B TOM YHCIIC K YCIOBHUSIM MUTAHUS.
[Mornomenue pacreHusiMu a30Ta, Gpocdopa, Kaus U JPYrux MUTATEIBHBIX
9JIEMEHTOB B TCUCHHE BEreTallMH MPOUCXOIUT HEPaBHOMEpPHO. B cBsi3u ¢
9THUM Pa3IMYaOT KPUTHYECKUN U MaKCUMAaIIbHBIH EPHO/IbI TUTAHMUSI.

PaccMoTpum 00IIME 3aKOHOMEPHOCTH B TOTPEOJICHHM MUTATEIbHBIX
9JIEMEHTOB PAaCTEHHSMHU B TE€UCHHE BereTal. B Ha4yanbHBIA HEpHOI pa3-
BUTHSI PACTECHUSI MOTPEOIISIOT OTHOCUTEIBHO HEOOIIBIIOE KOJIHYECTBO MMUTA-
TEJIbHBIX JJIEMEHTOB, HO BEChMa YYBCTBUTEJbHBI KaK K HEIOCTATKY, TaK W
n30BITKY UX B PacTBOpE.

HauanbHblil nepuoa pocTa — KpUTHYECKUH B OTHOLICHUH (OCHOpHOTro
nutanus. HemocraTok Qocdopa B paHHEM BO3pacTe HACTOJIBKO CHIIBLHO
yTHETaeT PacTEHHs, YTO YpOXKal PE3KO CHIKACTCS JaXe NPU OOMIEHOM
nutanud GocdopoM B MociaeayIomue NeproIbL.

BcenencrBre BhICOKOH HalpsHKEHHOCTH CHHTETHYECKHX IPOLECCOB IPHU
c1abopa3BUTOIA ellle KOPHEBOM CHCTEME MOJIOJIbIE pacTeHUs OCOOECHHO Tpe-
OoBaTeNbHbBI K yCI0BUsIM nutanus. CieoBaTebHO, B IPUKOPHEBOI 30HE B
9TOT MEPHUOJ MUTATEIBHbIC AIEMEHTbI JOJDKHBI HAXOIAUTHCS B JIETKOAOCTYII-
HOHM (opme, HO KOHIIGHTpAIMsI X HE JOJDKHA OBITh BBICOKOMH, a ¢ochop
JIOJDKEH TpeolJiafaTh MO CPaBHEHHWIO ¢ a30TOM W KamueMm. OOecrieueHue
JIOCTaTOYHOT'O YPOBHSI CHaOKEHHsI BCEMH DJIEMEHTaMH C Hayajla BereTaliu
UMeeT BaKHOE 3HAa4YeHWe Il (OpMHpOBaHMS ypoxkas. Tak, y 3epHOBBIX
yKe B MIEPUOJT Pa3BEPTHIBAHUS IEPBBIX TPEX-UYETHIPEX JIUCTHEB HAYUHAKOTCS
3aknaaka u audhepeHIus penpoayKTUBHBIX OPraHOB — KOJIOCA U METEJ-
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ku. HemocraTok a3oTa B 3TOT MEPHOA NaKe NMPU YCHWICHHOM NHUTaHHU B
JlaNTbHEHILeM MTPUBOJIUT K YMEHBILICHNIO KOJIOCKOB B METEJIKE MIIN KOJIOCE U
CHIDKCHUIO YpOIKasl.

MakcumanbHbIH Nepuo]] TOTPEOIEeHHsT PACTEHUSIMH HUTATENbHBIX dJIe-
MEHTOB OOBIYHO COBMNAJAaeT C MEPHOJOM HHTECHCHBHOTO pOCTa CTEOJIEH,
JHMCTheB. B 9TO Bpemst pacTeHusi 0coOEHHO MHOTO MoTpedsstoT azora. He-
JIOCTAaTOK a30Ta B ATOT IIEPHUOJ NPUBOJUT K YTHETCHHUIO POCTa, a B Jallb-
HEWIIeM — K CHIDKCHHUIO yposkast U ero kadecTBa. Ko BpeMeHM LBETEHUS U
IJI0J000pa30BaHusl IMOTPEOHOCTh B a30Te Yy OOJBIIMHCTBA PACTCHUM
YMEHBIIIAETCsI, HO BO3pacTaeT poisib Gocdopa U Kanus — OHH yJacTBYIOT B
CHHTE3€ U MEPEABMKEHIH OPTaHUYECKHX BEIIECTB B PACTEHWH, HAIPUMED,
aMHHOKHCJIOT — B 3€pHO, caxapa — B KOPHH KOPHEIUIOJOB U T. 1.

B nepuoa mnomooOpa3oBaHus, KOraa HapacTaHHE BET€TATHBHOW MacChl
3aKaH4YMBaeTCs, ITOTPeOJCHUE BCEX IUTATENBHBIX 3JEMEHTOB ITOCTEIIEHHO
CHIDKAETCsl, a 3aTeM HX IOCTYyIUIeHHe npekpamaercs. JlanbHeiiniee oopaso-
BaHHE OPraHWYECKOro BEILECTBA W JPYrHe IPOLECCHl JKH3HEIEITeIbHOCTH
o0ecrieunBaroTCsl, B OCHOBHOM, 33 CYET MOBTOPHOI'O HCIOJIB30BAHUS ITHTa-
TEIBHBIX 3JIEMEHTOB, YK€ HAKOIUICHHBIX B PACTCHUH.

PaznnuHble CENBCKOXO3SIHCTBEHHBIE KYJIBTYPHI OTIMYAIOTCS KOJIHYe-
CTBOM M MHTCHCHUBHOCTBIO IOTJIOLICHUS MUTATENbHBIX 3JIEMCHTOB B TEUe-
HHE BEreTallMOHHOTO Iepuona. Bce 3epHOBBIE, JICH, paHHWN KapTodens,
HEKOTOPBIE OBOILIHBIE KyJIbTYypPhl OTJIMYAIOTCS KOPOTKHM HEPHOAOM HHTCH-
CHBHOTO MHTaHHSA, OCHOBHOE KOJIMYECTBO NHUTATEIBHBIX 3JIEMEHTOB OHHU
MOTPeOISIIOT B CXaThle Cpoku. Hampumep, sipoBasi IIIEHWIA 3a CPaBHH-
TEJILHO KOPOTKHH IPOMEXYTOK — OT BBIXOZa B TPYOKY /10 KOHIIA KOJIOIIE-
HUSL — ToTpedisier 65-75 % Bcex 2JIEeMEHTOB NHUTaHMs. Y JIbHA SIPKO BBIpa-
KEHHBIM NEepHOJl MaKCUMaJbHOI'O MOTPEOJICHNS! IEMEHTOB MUTAHUS — OT
(ba3bl OyTOHU3ALNY O IIBETCHHUSI.

Jlist KyKypy3bl, CaxapHO# CBEKJIBI M HEKOTOPBIX JPYTMX PAacTCHUH Xa-
pakTepHO 0OoJjiee IUIaBHOE, PacTSHYTOE MOTPEOJICHHE MUTATEIbHBIX 3JIeMEH-
TOB, TIOTJIOICHNE UX OHU MIPOJODKAIOT MOYTH JO KOHIIA BETETALUH.

OneMeHTHI MOTJIOMAITCA PACTCHUSIMH C PAa3IMYHON MHTCHCHBHOCTBIO.
Tak, 3epHOBBIE B OOJBIIEM KOJIMYECTBE HOTPEOIAIOT a30T U MEHEE MHTEH-
CHMBHO — Kanuit u ¢ocdop. CBeksa B epruoa HapacTaHUs JIUCTHEB OOJIBIIIE
MOTJIOIIAET a30Ta, a KOT/la B KOPHAX IPOMCXOIUT 00Opa3oBaHHE caxapa —
kanus. Kykypysa Hanbosiee ”HTEHCHBHO TOTpeOIIsIeT Kajlui, 3aTeM — a30T U
3HAUMTENIbHO MemieHHee — (ocdop. [loryomenne Kanaus NONHOCTBIO 3a-
KaHYMBAeTCs K Iepruoy oOpa3oBaHUsI METENOK, a a30Ta — K nepuony ¢op-
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MupoBanus 3epHa. [loctymienne docdopa Gosee pacTSIHYTO H MPOIOIIKA-
€TCsl TIOYTH 10 KOHIIAa BETeTaluH.

HeonuaakoBbie MOTPEOHOCTh B JJIEMEHTAX MUTAHUS M WHTCHCUBHOCTH
WX TIOTJIONICHHS B TEYCHUE BETCTAI[HIOHHOTO MEPHOMIA TOJDKHBI YYUTHIBATH-
csl IpH pa3paboOTKe cucTeMbl ynoOpeHus. s 3Toro Mcnonb3yroTcs pas-
JIMYHbIE CIIOCOOBI BHECEHHS YAOOpEHH: OCHOBHOE (/10 TIOCEBA), MPUIIOCEB-
Hoe (BO BpeMsi ceBa) U IIPOBEJCHUE MOJKOPMOK.

Ilemr OCHOBHOTO BHECEHHS yNOOpEeHHH — 00ECIeYnTh PACTCHHUS dJie-
MEHTaMH{ MUTAHHUS Ha BCIO BETETAIHIO, IOATOMY JIO T10CEBa B OOJIBIINHCTBE
Clly4aeB BHOCST MOJIHYIO 103y OPraHMYEeCKUX yA0OpeHHH W MOIaBISIONIYI0
4acTh MUHepalbHbIX. [IpunoceBHoe ynodpenune (B psAKH, IPU MOCAIKE — B
JIYHKH, THE3/1a) BHOCST, 9TOOBI 00€CIIeUnTh paCTEHUS B HAYAIBHBIN TIEPHOJ
Pa3BUTHSL JICTKOJOCTYITHBIMUA (POPMaMHU MUTATEIBHBIX 3JIEMEHTOB, MPEKIC
Bcero Qochopom. [lns cHaOXeHHs PacTEHHH 3JIEMEHTaMH IIMTaHUS B
HauOoJiee OTBETCTBEHHbIEC IEPHOBI BEI€Talluy B JONOJIHECHHE K OCHOBHOMY
U TIPUIIOCEBHOMY Y100pEHHIO MPOBOJST MOJKOPMKH. BrIOOp cpoka, crioco-
0a BHECCHUS yOOPEHMH U 3aJIelIKU UX B ITOYBY 3aBHCUT OT OCOOEHHOCTEH
OMOJIOTHH PaCTCHUM, KIMMAaTHIYCCKUX YCIOBUM, BUIA U ()OPMBI YIOOPCHUSL.

Perynupys yciaoBus IUTaHUSI PACTEHHI O MEPUOJAM POCTa BHECEHHEM
y1oOpeHHii, MOXKHO HAMpPABJICHHO BO3/CWCTBOBATh HA BEJIMYMHY ypOXKas U
€ro Ka4ecTBo.
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4. KPYTOBOPOT M BAJIAHC ITUTATEJIBHBIX
9JIEMEHTOB B IIOYBE

[Ton 6MOMOTHYECKUM KPYTOBOPOTOM 3JIEMEHTOB IHUTAHUS Ha 3eMIIE T10-
HHUMAETCS COBOKYIHOCTH IPOIIECCOB HMOCTYIUICHUS! XUMHYECKHUX IIEMEHTOB
U3 TIOYBHI M aTMOC(EPHI B KUBBIE OPTaHU3MBI, OHOXIMHUYIECKHIA CHHTE3 HO-
BBIX CJIOXHBIX COCAMHEHHI W BO3BpAILEHUE DJIEMEHTOB B IMOYBY M aTMO-
chepy C SKEroJHbIM PACTHTEIBHBIM allajioM YaCcTH OPTaHMYECKOrO BElle-
CTBa, OCTaTKOB KOPHEH.

JIJis onTHMU3alUN MUTAHUS PACTCHHUI OYCHb BAXKHO OICHHUTH HAIIPaB-
JICHHOCTb KPYrOBOPOTa OMOTCHHBIX 3JICMEHTOB U CTCIICHU MHTCHCHBHOCTHU
AQHTPOTIOTEHHOTO BO3ACHCTBHUS Ha CHCTEMY IOYBa — pacTEHHE MO OalaHCy
9JIEMEHTOB IUTaHUA B arporeHo3e. ATpOXUMUS, C OTHOI CTOPOHBI, MCCie-
IIyeT BIHMSHHUE Pa3HBIX THIIOB MOYB M yIOOpeHMIT Ha 0OMEH BEIIeCTB B pac-
TEeHUH, Ha (popMHpOBaHHE ypOKas, €r0 BEIWINHY M KadecTBO, C APYroH —
W3ydaeT BIMSHUE PACTCHHMH Ha IUIOJOPOJIWE IIOYBBI, B3aMMOOTHOIICHHUS
TIOYBHI U yIoOpeHui. B cBsI3u ¢ 3THM OJHOW W3 33729 arpOXUMUH SBISICTCS
HM3y4YeHHE KPYroBOpPOTa DJIEMEHTOB MUTaHUs B 3emienenuu. KpyroBopot
BEILECTB B 3eMJIe/IeINH MpeAcTaBieH Ha puc. 4.1.

Co3anue HEOOXOMUMBIX YCIOBHH I PAalMOHAIBHOTO KPYroBOPOTa
MUTATEIBHBIX BEIIECTB B 3€MIICACIIHH, UX TIOJOXKHUTEIbHBIA OalaHC Ha TI0Y-
Bax, HEJIOCTATOYHO IUIOOPOIHBIX, U Oe3CUIIMTHBINA Ha OKYJIbTYPCHHBIX —
Ba)KHEHWIIIas 3a]ja4a arpOXUMUH.

OrneHka cocTosHUs OanaHca >JIEMEHTOB NHUTAHHUA B CHCTEME II0YBA —
pacTeHHe — yAoOpeHue SBJISETCS BOKHON XapaKTePUCTHKOW 3P PEKTHBHO-
CTH UCIIOJIB30BaHMS MHHEPAIHHBIX M OPTaHMUECKUX YIOOpPEHHA B CENBCKO-
XO3AHCTBEHHOM TIPON3BOJICTBE.

[oxa3zatenu GamaHca OTpaXXaroT ITyTH MPEBPALICHUS U PACcX0a JIeMeH-
TOB MUTAaHUS MUHEPAIBHBIX U OPTraHUYECKUX yIOOpEHUHL, TOI0 FIIEMEHTOB
MUTaHUs, OPOAYKTHUBHO MCIIOJNB3YEMYIO M OTUYXKAAEMYIO PAaCTEHUSIMH W3
MOYBBI ¥ BOCIIPOU3BOJIUMYIO 33 CUCT OPTaHMYCCKUX M MHHEPATbHBIX YH00-
peHnii. banaHc 37€MEHTOB MUTAaHUSA B CHCTEME I0YBa — pacTEHUE — YI00-
pEHHE COCTaBISCT YacTh OOIIEro Ipolecca B3aUMOICHCTBUS SJIEMCHTOB
MUTAHUS ¥ OTHOCHTCS K MaJIOMy OHOJIOTHYECKOMY KPYTOBOPOTY.

bananc — TepmuH, 3aMMCTBOBaHHBIN M3 HKOHOMHUKH, KOTOPBIM XapakTe-
pPH3yeT paBeHCTBO MPHUXO0/a U PACXOAA.

Bananc 371€eMeHTOB MUTAaHUS — 3TO MATEMaTHIECKOE BBIPAKEHHE KPyTo-
BOpPOTa DIIEMEHTOB NMUTaHHA B 3emuenenun. Ompenenenne OamaHca muTa-
TEJNBHBIX AJIIEMEHTOB SIBJISICTCS HAyYHOH OCHOBOW INITAHWPOBAHUS M MPOTHO-
3UpPOBaHUS TPUMECHEHUS MHHEPAJIbHBIX yNOOpEHWH, paclpeneneHus ux
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MeXIy pailoHaMH M XO03sIICTBaMH, TI03BOJISIET IEJICHATIPABICHHO PETYIHPO-
BaTh IUIOJOPOAME, MPEAOXPAHATH OKPYXKAIOLIYIO Cpely OT 3arps3HEeHUs
ynoOpeHussMu. bagaHC OCHOBHBIX 3JIEMEHTOB NHTAHUS OTPAXKACT CTCIICHb
MHTCHCU(DUKAIINH CEbCKOXO035HCTBEHHOTO TIPOU3BOICTBA.

Otuymnexmne
TOBAPHOR
NPOAYKUMA

NoTepw npu
KPaHEHUH

Npoayxrel,
KOPMa,
NOACTHNKE

Conama

Jenenvie
yaobpeuna,
KopHegule
NOXHHEHLIE
OCTaTKH

WasecT,
hoctkop,

MyKa, MHHE-
panteHsie

yao6psHUA

Haeo3,
HABO3HAA
Hua, NTHUMA
nomer,
dekanun

Nogemunka

BuimuieaHne

Puc. 4.1. KpyroBopoT BemiecTB B 3eMIICACTUI

BanaHc 37€MeHTOB MHUTaHKS B CUCTEME YIOOpEHHE — IMOYBA — PACTCHHE
OIICHUBACTCS IO PA3HOCTH MEXKIY CYMMAapHBIM HX KOJHYCCTBOM, IMOCTY-
MUBIIAM B TI0YBY M OTYYyXKIaeMbIM U3 Hee. Takum o0Opa3om, OaiaHC muTa-
TEJIbHBIX 3JIEMEHTOB B TIOYBE COCTOMT W3 MPUXOJHOW M PACXOJIHON HacTew.
B npuxoaHyio yacTh 0ajlaHCa BXOAWT IMOCTYIUICHHUE NUMAMENbHBIX djle-
MeHmOo8 8 nougy ¢ yA00peHUusIMH, ceMeHaMH, U3 aTMocdepsbl, B TOM YUCIIe
a30T, MPOAYIHPYEeMblii KITyOCHEKOBBIMU OaKTepUsIMU O00OBBIX KYJIBTYP
(cumOnoTHUYECKHI) M CBOOOTHOKUBYIIIMMH OaKTEPHUIMH — a30T(HHUKCATOPA-
MU (HecuMOMoOTHYeCKHU a30T). PacxogHas yacTh 0ajaHca BKIIOYACT XO-
3SIICTBEHHBIN BBIHOC MUTATEJIbHBIX 3J1€MEHTOB (C OTUYXKIAaeMOW C IMOJis
YacThIO0 ypoxasi), MOTePH 3JIEMEHTOB IMUTAHUS U3 IOYBEI U yIOOpEHUil ¢
MMOBEPXHOCTHBIMU BOJIAMH OT BBIMBIBAHUS, dPO3HHU, UCHAPCHHS U Ta3000-
pasHble oTepH (a30Ta).

B pesynbTare cenbCKOXO03SMCTBEHHOTO MCIOJIB30BAHUS TIOYBEI TIpETep-
MIEBAIOT CYNICCTBEHHBIC M3MCHCHUS, IPU 3TOM U3MCHSETCS HHTCHCUBHOCTH

92



MIPOIIECCOB MPEBPAIICHUS M MUTPAITUH 3JIEMEHTOB MMUTAHUS, IIOTPEOICHHUS 1
BBIHOC WX PAacTeHHAMHU. BenndumHa moTpeOieHus M MOTeph AJIEMEHTOB IIH-
TaHUs 3aBUCHUT OT TPAHYJIOMETPHYCCKOTO COCTaBa M CTCIICHU OKYJIbTYpPCH-
HOCTHU TOYBBI, XapaKTepa €¢ CEeIbCKOXO3SIIICTBEHHOTO MCIOJIh30BAHUS, BU-
I1a, 103 ¥ CPOKOB HMCIIOTIH30BAHMUS YIOOPEHHH, arpOTEXHUUECKUX IPUEMOB 1
JIPYTHX YCIIOBUHA. DTO NeNaeT HEOOXOIMMBIM MEPHOAMYCCKOE YTOYHCHHE
MPUXOJIHBIX W PACXOJHBIX CTaTel OalaHca 3JeMEHTOB nmuTaHus. J{ns o0b-
eKTUBHON XapaKTEPHCTHUKU CTEICHH OOECIICYeHHOCTH IIAHHPYEMBIX YpO-
’KaeB JIEMEHTAMH MTUTAHUSA [eNIeCO00pa3HO UMETh OallaHCOBBIC PACUYCTHI HE
MEHee 4eM 3a 5 JeT.

PasznmiuaioT HECKOJIBKO BHAOB OajlaHCa MHUTATEIBHBIX 3JIEMEHTOB: OHO-
JIOTUYECKUH (TIOHBIA WIJIM JKOJOTHYECKHH), BHEITHEXO3SMCTBEHHBIN, XO-
3SUCTBEHHBIH, TU(PepeHIPOBaHHBINA 1 AP PEKTUBHBIMH.

Buonornyeckuii (moJiHbliA) 0ajaHc AaeT IMOJHOE TPEICTABICHHE O
KpyroobopoTe 3JeMEHTOB, TaK KaK YYHTHIBACT BCE MCTOYHHKH IMOCTYIIJIC-
HUS MMATATEIbHBIX 3JIEMCHTOB B MOYBY (C yIOOPCHUSMH, CEMCHAMU, U3 aT-
Mocdepbl, OMOJIOTHYECKUN a30T) M BCE CTAThU PAacX0Jla DJIIEMEHTOB ITUTAHUS
(BBIHOC ¢ OCHOBHOW W TIOOOYHOM MPOIYKIMEH, OTIYXIAAaeMOH C OIS, CO-
JICpKAHUE B KOPHEBBIX U IMOCICYOOPOYHBIX OCTaTKaX, MOBEPXHOCTHBIN
CTOK, BBIMBIBAHHC 1 a3000pa3HbIe MOTEPH).

[Ipy BHelIHEX035IHCTBEHHOM 0aJlaHCe COIOCTABISIOTCS KOJWYIECTBO
MUTATEIBHBIX JIEMEHTOB, OTYYXKAaEMOE C TEPPUTOPHH XO3SAUCTBA C TOBAp-
HOW TMPOJYKIMEH PacTCHUEBOACTBA M )KUBOTHOBOJCTBA, U MOCTYILICHHE HX
C MHHEPAIBHBIMH yIOOPEHUSAMH, KOMOMKOPMaMH, OPTraHMYECKUMHU Ya00-
PEHMSIMH, IPHOOPETAEMBIMHU XO3IHUCTBOM (TOp(, carporieny, JUTHAH, TOP-
(h0-HABO3HBIC KOMITOCTHI U JIp.). Ha BHEIIHEXO03CTBCHHBIN OaaHC BIHSCT
crienranu3anus Xo3siicTBa. Tak, B XO35MCTBAX, CMEHHAIM3UPYIOMINXCS Ha
MIPOU3BOJICTBE TPOAYKINHU >KHBOTHOBOJCTBA M HCIIOJB3YIOIINX COOCTBEH-
HbIE KOpMa, C OPraHUYCCKUMH yIOOPEHUSMH B IOYBY BO3BpAIACTCS
80-90 % xamus, 60-70 pocdopa n 40-50 % a30Ta, BEIHECEHHBIX C KOpMa-
Mu. B X03sficTBax 3€pHOBOTO HAMPABJICHUS C TEPPUTOPUU XO3SANUCTBA OT-
gyxnaercs 60-80 % azora, 70-85 docdopa u 15-35 % kanus oT BeIHECEH-
HBIX YpOYKaeM.

JAuddepeHumpoBanHbIii — IpU pacyeTax dTOro BUAA OallaHCca KOJIMde-
CTBO MUHEPAIBHBIX YIOOPCHHUI OTHOCHTCS HE HA BCIO IUIOINAAb 3€MEjb, a
TOJILKO Ha TUIOMIA/Ib UX IEPBOOYCPEIHOTO UCIIOIL30BAHHUS.
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¢ deKTUBHBIH — OTPEICIIACTCA ¢ yYETOM BO3MOXKHBIX KO3 (hHUINEeH-
TOB HCIIONF30BAHMS DJIEMEHTOB IHUTAHUS B TOJl MX BHECCHMS WIIH 33 POTa-
LIMIO0 CEBOOOOPOTA.

Bananc 351eMCHTOB NHTaHUS OLICHUBAETCS IOKa3aTelsiMu Aeduuura
JJIEMEHTOB THUTAaHUS MM UX H30BITKOM, WHTCHCHBHOCTBIO, CTPYKTYPO,
E€MKOCTBIO, PeYyTWIN3ALUCH U YTHIIA3AIUCH.

Jedpunut wim n30bITOK 3JIeMEHTOB MMUTAHUS MPCICTABISCT Pa3HUILY
MEXIy BCEMH MCTOYHHKAMH MX MOCTYIIJICHHUS W PAacXoia W BBIPAXKaeTCs B
a0COMIOTHBIX (KT, T) WM OTHOCHUTEIBHBIX BEIMYMHAX HA BCIO IUIOIA]h WA
SIMHUILY TUTOIIA/IH.

EMKocTh — CyMMa BBIHOCA U3 IIOYBBI M BCEX CTaTE BO3MEILEHUS dJie-
MeHTOB muTaHusA. OHa XapaKTepHU3yeT MOIIHOCTH KPYTrOBOPOTa BEIIECTB.
UYem OoJbllle eMKOCTh, TEM WHTCHCHUBHEE 3EMIIC/ICINE B HCCICIYEMOM pe-
ruoHe, 001aCTH, X03SIHCTBE.

CTpyKTypa — XapakTepu3yeT HOJIEBOE YJacTHE OTICNBHBIX CTaTeH
MPUXO0JIa ¥ PacXo/a IEMEHTOB MUTaHUs. AHAIU3 CTPYKTYpHI OaaHca Mo3-
BOJISICT OIICHUTHh MCTOYHHKH TTOCTYIUICHUS, 3aTPaThl Ha TPOU3BOJICTBO €M~
HUIIBI IPOIYKIINH.

Peyrunusanusi — onpeernsieTcs Kak OTHOIICHHUE MOCTYIUICHHS B ITOYBY
9JIEMEHTOB MMUTAHUS C OPTAaHUYECKUMH YIOOPCHUSMH K BBIHOCY UX ypOXKa-
eM, T. €. PeYTHIH3alrs XapaKTepru3yeT MOBTOPHOE HCIIOIB30BAHNE HIIEMEH-
TOB HMHUTAHUS, TOCTYIHBIINX C MUHEPAIbHBIMH YAOOPCHHUAMU, Yepe3 pacTe-
HUCBOJYCCKYIO MPOAYKIUIO (KOPM >KUBOTHBIX, COJOMA), MPOLICIIIYIO Ye-
pe3 JKUBOTHOBOAUYECKHUE (hepMBI M BO3BpAIIaeMyI0 Ha II0JIe B BHIE HABO3A.

s xapakTeprucTHKH OamaHca UCTIONB3YeTCS TaKKe TI0Ka3aTelb HHTEH-
CHBHOCTH 0ajlaHCa — OTHOILIEHHE MOCTYIJIEHHS YJIEMEHTOB MUTAHUS K
HX pacxoay. VHTeHCHBHOCTh OajlaHca BBIPa)XaeTCs B MPOLEHTAX WA KO-
s¢¢unmentamu. Bennmunna naTeHCHBHOCTH Oanmanca menee 100 % xapak-
tepusyet aepunutHeli, 100 % — 6e3nedunurhbiii n 6onee 100 % — nosno-
KUTEIBHBIA OaaHc.

JledbuuTHBI GaNaHC MUTATENBHBIX JIEMEHTOB (IIPEBBIMICHHE pacxoja
HAJI TOCTYIUICHUEM) MPEAYNPEKIACT O TOM, YTO HPOUCXOIUT HCTOILICHHE
MOYB, CHU)KCHHUE X IUIOA0POIHS.

Otayxneane u3 chepbl CenbCKOXO03SHCTBEHHOIO MPOMU3BOJCTBA a30Ta,
¢docdopa u kanus ¢ TOBApPHOU MPOIYKIKEH PACTCHUCBOJICTBA M KUBOTHO-
BOJICTBA HEOOXOJIUMO B TIOJIHOM MEpe KOMIICHCHPOBATh BHECCHHEM MUHE-
PATBHBIX yIOOpEHUT.
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B npakTike arpoXUMHYECKOTO OOCTYXHBAHUS CEIbCKOX03IHCTBEHHOTO
MIPOU3BOJICTBA, a TAaKKe B HAyYHBIX MCCICIOBAHUSIX HanOoJIee LIMPOKO
MPUMEHSICTCS pacdeT X03sHCTBEHHOrO OaaHca.

Xo3siCTBEeHHBII 0aJJaHC TTUTATEIBHBIX AJIEMEHTOB COCTABIISICTCS IS
OIIEHKH CHCTEMBI IPUMEHEHHUS ynoOpeHmid. [IpuBeeM MeTOAMKY ero pac-
yera, pa3paboTaHHyl0 MHCTUTYTOM MOYBOBEICHUS U arpOXUMUH. [Ipuxoo-
Hble cmamvu Oananca: TOCTYIUIGHUE IMUTATEIBHBIX JJICMCHTOB C MUHE-
PATBHBIMH YAOOPEHUSMH; C OPTaHWMYECKUMHU YIOOPEHHUSIMH, CHMOUOTHYE-
CKHH a30T; C CEMEHAMH; ¢ aTMOC(EPHBIMH OCaJKaMH;, HECUMOUOTHICCKUN
a30T. Pacxoouvie cmamovu banarca 3IEMEHTOB MTUTAHUS: BEIHOC TUIAHUPYE-
MBIMH yPOJXKasiIMH; ITOTEPH OT BBHIMBIBAHUS (BBIIICIAYMBAHNSA); TTOTEPH OT
9PO3WH [T0YB; Ta3000pa3HbIC TOTEPH a30Ta.

X034HUCTBEHHBI OaaHC AJIEMEHTOB MUTAHUS OMPEICISCTCS KaK pas-
HOCTh MEXIy CyMMaMHU NMPUXOJHOW U PACXOJHOW CTaTe W BhIpakaeTcs B
Kr/ra:

BNPK = (HMy + 1_on + Ho + l_Ic + Hﬁ + HH) - (PBLIH + PBLIm + Pap + Pr)y

rie bypk — X03siicTBeHHBIH OanaHc a3oTta, pocdopa u Kaus, Kr/Ta.

IIpuxoaHsie cTaThu:

I\pk — TPHUXOM 3JIEMEHTOB NHTAHUs, Kr/ra (MallHH, CEIbCKOXO3SH-
CTBCHHBIX YTOHii, CCHOKOCOB H MACTOMIIY);

I,y — IpHXx0J ¢ MUHEPAJILHBIMU YJOOPEHUAMM, KI/Ta;

I1,, — npuxox ¢ opranuueckumu ynoopenusmuy, kr/ra (Il,, = H - C, rae
H - nosa oprannveckoro ynoOpenus, 1/ra; C — cojepKaHUE JIEMEHTA ITH-
TaHMsA, KI/T);

I1, — mpuxox ¢ ocagkamu, Kr/ra;

I1, — mpuxox ¢ ceMeHamH, Kr/ra;

Ils — Onomormueckuii a3oT, (PUKCHPOBAHHBIH OOOOBBIMU KYJIbTypaMH,
Kr/ra;

I1, — HecumMOnoOTHYECKHIA (PUKCUPOBAHHBIN a30T, KI/Ta;

*[1g u I1,, — yIUTBIBAIOTCS TOJBKO TIPH pacueTe a3oTa;

1. — mpuxox a3ora, hocdopa 1 KaIwsl.

Pacxoanrble cTaTbu:

Puuw — BBIHOC JJIEMCHTOB IHTaHHS YPOXKACM CEIIbCKOXO3SHCTBEHHBIX
KyJbTYp, KT/Ta;

Py — HOTEPH OT BHIMBIBaHUS (BBILIEIAYNBAHMS), KI/Ta;

P,, — moTepu OT 3p0o3uu MOYB, KI/Ta;

P, — razoo0pa3Hbie MOTepH a30Ta, Kr/ra.

95



ITo manuBIM mociegHero 13-ro Typa arpoOXHMHYECKOTO OOCIICTOBAHUA
nouB Pecnyosmmku benapych (2013-2016 1T.) cpeiHEeB3BEIICHHAS BETHIMHA
pHkc) maxotHbIx mouB cocraBmia 5,84, conmepxkanus rymyca 2,25 %, mno-
JBIKHOTO (hocopa n kanus no meroxy Kupcanosa 188 n 196 Mr/kr mousst
COOTBETCTBCHHO.

ITo cpaBueHuto ¢ 12-M TypoMm arpoxumuyeckoro oocnenosanus (2009-
2012 rr.) cpenHeB3BeNICHHBIA ToKa3aTenb pHyc cHmsmics Ha 0,05 (¢ 5,89
1o 5,84), conepxanne rymyca Bo3pocio Ha 0,02 % (¢ 2,23 no 2,25 %). Co-
Jiep)kaHue TMOJBIKHOTO (ochopa cHuzmwiock Ha 3 Mmr/kr (¢ 191 no
188 mr/kr) 1 mOABMKHOTO Kamusi Bo3pocio Ha 12 mr/kr (¢ 206 mo 218 mr/kr
TTOYBHI).

Takum oOpazom, O61arogapss KHHTEHCHBHOMY TIPUMEHEHHUIO YIO0OpSHHUH 1
M3BECTKOBAHUIO IMAaxXOTHBIC MOYBBl PecryOnuku Benmapyck 1o mpuHsATOU
Tpaganuy B CPEOHEM OTHOCATCS K CIa0OKHCIIBIM, UMEIOT TOBEIIIEHHOE CO-
JepKaHue TyMyca, MOJIBIDKHOTO (ocdopa M Kamus, 9TO SBISIETCS MPEAIo-
CBUIKOW NP WHTCHCUBHOM NMPUMCHEHUU YIOOPEHUIA IS MOTYyYCHUS JOCTA-
TOYHO BBICOKHX YpPO’XKaeB BO3ICIBIBAEMBIX B PECITyOJHKE CEIbCKOXO3SiH-
CTBEHHBIX KYIBTYD.

KonnvecTBO MUTATETBHBIX JIEMEHTOB, MOCTYNAIIIHX C MUHEPAIb-
HBIMHU YIOOPECHUSMH, OTIPEIEIISAIOT 10 A03aM JUI KyJIbTYp M HaXOIAT CPe/-
Hee 3HadyeHue Ha 1 Ta ceBooOOpoTHOH Tutomany. Iloctymienne ¢ oprannde-
CKUMU YIOOpPEHHUSMH HAaXOMAT MO HACHIIIEHHOCTH CEBOOOOPOTa OpraHuye-
CKHUMU YAOOPCHHUSIMHU.

IMpumep. HachIeHHOCTh OpPraHUYECKUMH YAOOPEHUSAMH B CEBOOOOPO-
Te cocraBisier 12 1/ra. C 1 T HaBo3a KpyMHOT'O POTaToro CKOTa Ha COJIO-
MEHHOH MOJCTUIIKE ITOCTynaeT B nousy 5,0 kr a3ora (tabm. 4.1),ac 12 1 -
60,0 kr, pocdopa — 30,0 kr (2,5 - 12), kamus — 72,0 kr (6,0 - 12).

Jns ompeneneHuss KOMUYECTBA OUOAO2UYECKO20 A30MA WCIONB3YIOT
JTAaHHBIC O BEJIMYMHAX (PUKCHPOBAHHOTO M3 aTMOC(EpPhI a30Ta, OCTAKOIICTO-
cs B IouBe mocie 6000BbIX pacTeHui. Tak, B pacueTe Ha 1 11 3eleHOM Mac-
CHI B ITIOYBE OCTACTCS CHMOMOTHYECKOTO a30Ta, CBEPX YCBOCHHOTO PACTEHH-
SIMU: TIOCJIE MHOTOJIETHUX 0000BBIX TpaB (kpome Jioniepusr) — 0,35 xr, Jro-
uepHsl — 0,40 kr, mocie MHOroJeTHUX 0000BO-31maKkoBbIX cMmeceit — 0,20 kr,
TIOCJIe OJTHOJIETHUX 0000BBIX TpaB — 0,25 KT, 0HONIETHUX 6000BO-3JIAKOBBIX
tpaBocMmeceil — 0,20 kr. BoO0oBo-311aKOBBIE TPaBbl CEHOKOCOB M IMAaCTOMII HA
1 11 3enenot maccol octaBisaoT B nouse 0,15 kr azorta. Ha 1 1 3epHa snonun
B uncToM Buae (uxcupyer 5,0 kr, kopmoBbie 060061 — 3,0 Kr, ropox, Ie-
JIFOIIKA, BUKA, COSl B YUCTOM BHJC — 2,5 KT, JIFONMH B CMECH C 3¢PHOBBIMU
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KyJIbTypamu — 4,5 Kr, TOPOX, NEJIONIKAa U BUKa B CMECH C 36PHOBBIMH KYJIb-
Typamu — 2,0 KT a3oTa.

Ta6nuna 4.1. IlocTyniieHne NUTATeJbHBIX 3JIEMEHTOB € OPTraHUYeCKHMH
YA00peHusiMH, KI/T

Buzpl opranndeckux yao0peHuii DUICMCHTH! IHTaHHA
N P,05 K,0O CaO MgO SO4*

KHeaBo3 KPC Ha conomeHHOW MoACTHII- 50 25 6.0 40 11 02
Hago3 KPC Ha TopdsiHol moacTuike 6,0 2,0 50 45 1,0 0,5
Komnoct TophoHaBO3HBII:

11 5,0 1,6 4,0 35 0,6 0,3

1:2 55 18 45 4,0 0,8 04
Conoma (3epHOBEIC) 4,0 15 10,0 2,0 1,0 1,5
Haso3 KPC xunxuit 2,0 1,0 2,5 0,5 0,4 0,1
HaBo3 CBUHOI KUIKUIA 25 0,9 1,8 0,6 0,2 0,1
Hago3 KPC nonyxuaxuit 3,5 15 4,0 1,3 0,9 0,3
TTomer nTrumii (IIOICTUIIOYHBIIA) 20,0 16,5 8,5 18,0 6,0 3,5
Komnoct TopdomnomeTHsIii:

11 10,0 8,0 3,0 9,0 3,0 15

1:2 12,5 10,0 4,0 10,0 4,0 2,0

*3HaueHust ONpPEaACIICHBI PACUCTHO.

IIpumep. B ceBoobopore momansio 900 ra monun 3anuMaer 100 ra,
kiaesep — 100 ra. YpoxkaiiHOCTb 3€JE€HOHW MacChl JIIOIIMHA COCTaBISIET
200 w/ra, knesepa (3enenoil maccel) — 200 1y/ra. Ilocne mnronuHa B moyse
ocraercst Ha 1 ra 50 kr azora (200 - 0,25), a na 100 ra — 5000 kr. ITocne
kieBepa Ha 1 ra octaercs 70 kxr a3ota, Ha 100 ra — 7000 kr. Cymmy ocTaro-
LIerocst mocJje JIOMKMHA U KJIeBepa a30Ta JeNsT Ha IO/ MallHU B CEBO-
000pOTE ¥ HAXOAAT CPEAHEe KOJIHMYECTBO CUMOMOTHYECKOro a30Ta Ha 1 ra:
(5000 xr + 7000 kr) : 900 = 13,3 kr.

C cemenamu, no naHHbIM WMHCTHTyTa MOYBOBEACHHUS U arpOXMMHH, B
cpemnem noctymaet 3 kr/ra N, 1,3 kr/ra P,0s, 1,5 r/ra K;0, 0,3 xr/ra CaO,
0,1 xr/ra MgO, 0,2 xr/ra S. C ammocpepnvivu ocadkamu TOCTYIAET
9,4 kr/ra N, 0,5 kr/ra P,0s, 10,3 xr/ra K,0, 25,3 kr/ra CaO, 5,0 xr/ra MgO
u 36 kr/ra S (SO,). Hocrymienue azoma, GuKCUPOBAHHO20 C800O0OHOMICU-
sywumu 6akmepusmu, Npu pacuyere OajlaHCa Ha MAXOTHBIX W JIyronact-
OumHbBIX yroapsix B PecnyOmuke bemapych npuHuMmaercs Ha ypoBHE
15 kr/ra B ron.

ITpu pacyere pacxoAHBIX cTaTeli OajgaHca BHAYANIE ONPEACISIOT 8bIHOC
NUMAMENbHBIX INEMEHMOE NIAHUPYEMbIMU YPOICASIMU, UCTIONB3YS TAaHHBIE
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Tabi. 3.5, 3aTeM OmMpeneiIIOT 3HAYCHUS BBIHOCA OCHOBHBIX MMUTATEIBHBIX
9JIEMEHTOB B cpelnHeM Ha 1 ra ceBooOoporHOU mmomanu. [lotepu snemeH-
TOB MHUTAHUs OT BHIMBIBAHUS (BBIILCIAYMBAHUSA) U OT YPO3UHU TIOYB MPHUBE-
neHsl B Ta0m. 4.2.

Tab6nuua 4.2 HOTepﬂ JJIEMEHTOB NNUTAHUA OT BBIMBIBAHUS U PO3UH
HA MaXO0THBIX MO4YBAX, Kr/ra

DeMEHThI TUTAHUS
N [ P0Os [ KO | CaO | MgO | SO,
HOTepH OT BLIMBbIBAHUS

TTouBbl

HCPHOBO-HOZ{SOJ’IMCTLICZ

CYTJIMHUCTHIE 16 0,2 11 64 13 24
cyrecyaHble Ha MOpEHE 18 0,1 20 65 14 25
CylnecyaHble Ha MECKe 20 0,1 26 69 15 26
recyaHbie 39 0,1 33 78 25 34
Topdsubie 39 0,1 10 122 17 37

IoTepn ot 5po3un

CreneHb SpOAUPOBAHHOCTH IIOYBBI:

crmabas 5 2 3 5 2 0,05
cpenHss 10 4 6 10 5 0,10
CHJIbHAsS 15 7 10 17 8 0,15
OYCHb CHJIbHAS 20 10 15 25 12 0,20

I'a3000pa3Hblc nomepu azoma Ha MaXOTHBIX M JIYTOMACTOUIIHBIX Yro-
IbsiX KoJeOmroTes B mpenenax ot 10 1o 50 % oT BHECEHHOTO ¢ yI0OpeHwMsI-
Mu. B atMmocdepy BBIACTSIIOTCS MONEKYIAPHBIN a30T, 3aKUCh, OKHUCH U JIBY-
OKHCHh a30Ta, amMMHaK. [1o maHHBIM MHCTHTYTa MOYBOBENEHHS M arpoXH-
mun, B Pecniy6iinke benmapych U3 MaXxoTHBIX ITOYB B CPETHEM YJICTYUHBACT-
cs 25 % a3z0Ta, BHECEHHOTO C MHHEPAJHHBIMH M OpPTaHMYECKUMH yHOOpe-
HusAMH. [10o KaXKIOMy 3JI€MEHTY pacCUUTHIBACTCS CPEIHEB3BEIICHHBIN TTOKA-
3aTeNb NOTePh C YIETOM KOJIMIECTBA SPOANPOBAHHBIX ITOYB B XO3SICTBE.

Mpumep. 13 2850 ra namHu xo3siictea 201 ra coctaBisor ci1abospo-
JMpoBaHHbIe MouBkl, 105 — cpenne- u 98 ra — CUIBHOIPOIMPOBAHHBIE TTOY-
Bbl. CpeIHEeB3BCIICHHBIN TOKA3aTellb MOTEPh a30Ta OT APO3UH B pacyeTe Ha
1 ra mamwHu Oyzner pases (5 - 201+ 10 - 105 + 15 - 98) : 2850 = 1,2 (kr/ra).
Ha ceHokocax ¥ macTOWIax MOTEPH 3JICMEHTOB MUTAHKSI OT BHIMBIBAHUS U
9po3uu He yuuThIBaloTCs. CyMMa 1O CTaThsIM Pacxoja ITOKa3bIBaeT pacxol
9JIEMEHTOB ITUTAHHS B CpeTHEM Ha | ra ceBOOOOPOTHOM TIIOMIA/IH.

ComocTaBUB MPUXOA C PACcCX0J0M, HAXOIAT OOIIU 0ajlaHC W €T0 MH-
TeHCHUBHOCTb. Hampumep, mpuxon mo azory Ha 1 ra paBen 115 kr, a pac-
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xon — 90 kr, T. e. oOmmii 6ananc Oynet + 25 kr/ra (115 — 90), a uHTEHCHB-
HoCTh Gananca coctaBut 127 % [(115 : 90) - 100].

OO0muii 6aaHc OCHOBHBIX MUTATEIBHBIX 3JIEMEHTOB (a30T, (ocdop, Ka-
JIMH) MIPUHATO CUYMUTATh YAOBJICTBOPUTEIBHBIM, KOTAA €r0 MHTEHCHBHOCTH
npuOIM3UTENHHO paBHa: 1o azoty — 110-120 % , mo docdopy — 130-150,
no kaiuto — 120-150 %. Ilo nanubM MHCTUTYTA MOYBOBEAEHHS U arpOXH-
mun PecnyOnmkn benapych, Takue 3Hau€HHMsT WHTEHCHBHOCTH OajlaHca B
MIPOM3BOJICTBEHHBIX YCJIOBUSIX OOECIEYMBAIOT MPOAYKTHBHOCTh MAIIHM Ha
ypoBHe 50—60 11/Ta K. e.

OnTuManbHbIe 3HAUYCHNSI HHTCHCUBHOCTH OanaHca a30Ta B 3aBUCUMOCTH
OT MPOITYKTUBHOCTH TAITHH MTPUBEACHBI B Ta0. 4.3.

Tab6nuna 4.3. OnTumMajibHasi HHTEeHCHBHOCTH 0ajlaHca a30Ta B 3aBUCHMOCTH
OT NPOAYKTHBHOCTH NMALITHH

TlouBsr
TIpoyKTUBHOCTB, CYTTIMHUCTBIC U CyNECYaHbIe CyIecyaHbie Ha mecKax
/ra K. e. Ha MOpeHe M TIeCYaHbIe
MuTeHcuBHOCTH OanaHca a3ora, %

Bouee 60 130-140 -

51-60 120-130 -

41-50 110-120 120-130

20-40 100-110 100-110

ITo pe3ynbTaTaM IIMTENBHBIX CTAIIMOHAPHBIX IOJIEBBIX ONBITOB MHCTH-
TYT arpOXMMHUU U TOYBOBCACHUS PEKOMEHIYET ONTHMAIbHBIC MapaMeTphI
MHTEHCUBHOCTH Oananca ¢ocdopa U KaJlus B 3aBUCUMOCTH OT COJICPIKAHUS
ux B mouBax (Tabi. 4.4). [To nanasiM MHCTHTYTA MMOYBOBEICHUS U arpOXH-
MHUH U JPYrUX HAYYHBIX yupexaeHui, pochop nu3 mouBbl NPaKTUUYECKH HE
BBIMBIBAETCSl M HE 3arpsi3HseT TPYHTOBbIC BOIbl. [103TOMY mHpH pacuerax
Oanmanca nmotepu (hochaToB HE YIUTHIBAIOTCS.

Tab6numa 4.4. OnTuMaJbHAsI HHTEHCHBHOCTD 02/1aHCA B 3aBHCHMOCTH
oT ofecriedeHHOCTH MO4B (hocdopoM U KaaueM

P,0s K,O
ConeprkaHue B O4BE, MHTEeHCUBHOCTD ConeprxaHue B WHTEHCUBHOCTE
MI/KT bamanca, % MOYBE, MI/KT Gamanca, %

100 150-180 80 180-200
101-150 130-150 81-140 150-180
151-200 100-120 141-200 120-150
201-300 50-70 201-300 80-100
301-400 40-50 300 50-60
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Hapsny ¢ o6mmmM paccuutsiBaetcs 1 3¢ peKTUBHBIN 6ajaHc, KOTOPHIi
XapaKTepU3yeT OTHOLIEHHE MEXIy BBIHOCOM PAaCTCHUSIMH 3JIEMEHTOB IIH-
TaHMS U BO3MOXXKHBIM UX YCBOCHHEM M3 NOCTYIHBIINX B IOYBY. [IpuMeHuB
K03()(PUIMEHTHI UCIONB30BAHMS IUTATEIBHBIX JJIEMEHTOB M3 YIOOpEHHH,
HaXOJAT BEJIMYMHBI BO3MOXKHOTO MX YycBOEGHHS. CONOCTaBUB BEJIMYMHBI
BO3MOXXHOTO YCBOEHHS IIMTAaTEJIBHBIX DJJIEMEHTOB C BBIHOCOM YpOJKacM,
MOJIYYUM XapaKTEepUCTUKY 3P PEeKTUBHOTO OaaHca.

IMpumep. Ha 1 ra ceBo0OOpOTHOI TIIOMIAIN BHECEHO 56 KT a30Ta C MHU-
HEpATLHBIMH YIOOPEHUAMH, ¢ aTMOC(EpHBIMH OCaJKaMK TOCTYIHIO 9 KT,
Bcero — 65 kr, u3 HuX ycBoutcs 60 %, T. e. 39 xr. C opraHngecKumMu ynoo-
perusiMu noctynut 70 kr azora u emie 20 Kr Guojorudeckoro (5 Kr cuM-
onotudeckoro M 15 kr HecuMmOMOTHUYECKOTO), Bcero — 90 kr/ra aszora.
B nepBblit ron Oyzer ycBoeHO 25 % OpraHMYecKoro M OWOJIOTHYECKOTo
aszora, wm 22,5 xr (90 - 0,25), BMecre ¢ MHHEpaJbHBIMH (GOpMamMH —
61,5 kr (39 + 22,5). Pacrenus Ha co3zpaHue ypokas ucnosssyior 101 kr
azora. D¢ QeKTuBHBIN OanaHC XapaKTepU3yeTcss MHUHYCOBBIM 3HAYCHHUEM:
61,5-101,0 = -39,5 (xr/ra). areHcuBHOCTD 3¢ (deKTHBHOrO OanaHca 1o
azory Oyzer paBHa 60 % (61,5 : 101 - 100).

AHaJOTUYHO pacCUUTHIBAIOTCS d(PdexTruBHBIC OamaHCchl 10 dochopy U
KaJIHIo.

JIst olleHKW cWCTeMbl IPUMEHEHHUsT yaoOpeHuit mo 3@ ¢peKTuBHOMY Oa-
JIAHCY TPOBOJUTCS pacyeT BOSMOXKHOTO YCBOCHHUS a30Ta, (pocdopa u kamus
13 TIOYBEHHBIX 3amacoB. CHucTeMy MPUMEHEHHs YIO0OpeHN MOKHO CUUTATh
pa3pabOTaHHOW MPABIIIBHO B TOM CiIydae, €clii AC(PHUIUT HIEMEHTOB MTHTa-
HUsL 110 3¢ (deKTUBHOMY OajlaHCy OyAeT KOMIECHCHPOBAThCS 33 CUET BO3-
MOYXHOTO YCBOGHHS U3 ITOYBHI.

Ipumep. [Ins onpeneneHus BO3MOKHOTO YCBOEHHS JJICMEHTOB MUTA-
HUS U3 MOYBEHHBIX 3aIIaCOB IMPEIBAPUTEIHFHO PACCUUTHIBAIOT CPEIHEB3BE-
IICHHBIC 3HAUCHHS COJIEpKAHMS B IOYBE Tymyca, ¢ocdopa u Kamws mo ce-
BooOopoty. ITycTs B mouBe comepxkutcs 2 % rymyca u mo 100 Mr/kr no4ss
¢dochopa u xanmma. Ilo maaHEIM MHCTHTYTa TOYBOBEACHUS M arpOXHMMHH,
pPacTeHHs MOTYT YCBOUTH M3 3aMacoB MOYBHI 10 20—25 KT a30Ta Ha KaXKIbIit
MPOIICHT Tymyca B mouBe. B Hamem mpumepe 3to coctaBut 40-50 kr/ra
azora. Pocdop pacreHus ycBamBalOT Ha ypoBHEe 6—8 % oOT 3amacoB Imo-
IBIDKHBIX (hopM B mouBe, kaiuil — 1015 %. 3amnacel ux B mo4Be onpeess-
I0T YMHOKCHHEM CPEAHEB3BEIICHHBIX 3HAYEHUH MX cOlepKaHHUs Ha Kodgd-
¢unument 3. B namem npumepe 3anackl ¢ochopa M Kanus OyayT paBHBI
300 kr/ra (100 - 3) kaxmoro siemeHra. Takum oOpasom, ycBouTcs 18—
24 xr/ra pocdopa (300 - 0,06...0,08) u 30—45 kr/ra kamus (300 - 0,1...0,15).
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Ecmm mpussath 3QdexTuBHBIN OanaHc MpeapLAyIero mnpuMepa paBHBIM
39,5 kr a3ora, T. €. U3 MOYBBI MOXKET ObITH ycBoeHO 40—50 KT a3oTa, TO mJia-
HHUpYEMBbIE BEJIMYHMHBI ypoXKkaeB OyayT 00ecredeHbl MUTaTEeIbHBIMH JIEMEH-
TaMH ¥ CUCTEMY YIOOpEHHI MOXKHO CUMTATh pa3paboTaHHON NMPaBUIIBHO.

[Ipu omeHke cUCTEMbI MPUMEHEHUS YAOOpEHH Mo OajaHcy MHUTATeIhb-
HBIX JJIEMEHTOB IPOTHO3UPYETCS U3MEHEHHE COJCP)KaHMsl B [IOYBE 33 POTa-
LMI0 ceBOOOOpoTa MOABMXKHBIX (hopMm (ocdopa u oOmenHoro kanus. [o-
crymienue pochopa u Kamus 3a poTaIHI0 CEBOOOOPOTA CBEPX pacxoia Je-
7T Ha HopMatuB (Tabim. 4.5 u 4.6) U ONPENEIsAIOT yBEINYEHHE UX COZIEp-
KaHUs B royBe. Pe3ynabpraT CyMMHPYIOT C UCXOJHBIM COJECpPKaHHEM H I0-
JTy4aroT MPOTHO3.

Ta6nunua 4.5. HopmaTusbl 3aTpat (pocopHbIX y1o6peHuii cBepx BbIHOCA
€ ypozkaeM /ISl YBeJHUeHHsI COep:KaHusl MOABHKHOTO docdopa
Ha 10 Mr/kr noussl, kr/ra P,0s

I'panynomerpuueckuit pHxe Hcxonnoe conepxanne PoOs, MI/Kr mouBst
COCTaB Memnee 60 61-100 101-150 151-250
4,5-5,0 75 69 65 69
CyrinMHUCThIE 5,1-5,5 70 63 57 58
5,6-6,0 65 56 49 47
4,5-5,0 70 64 60 64
Cynecuansie 5,1-55 65 58 52 52
5,6-6,0 60 51 44 42
Mecuansie 4,5-5,0 65 59 55 59
5,1-5,5 60 53 47 48
Topdsusie B cpennem - 18 - —

Ipumep. [JomycTum, 4TO €KEroJHO CBEPX BBIHOCHMOIO YPOXKaeM B
mouBe ocraercs 65 kr/ra P,Os, T. €. 3a poTalyio AeBATUIIOIBHOTO CEBO00O-
pota moctynuT 585 kr/ra P,Os. B iepBrie 4 roma conepkanne B mouse P,Og
yBeIM4YHUBaeTcs 10 147 MI/KT MpHU MCXOTHOM COZIEPKaHWHM Ha CYTJIIMHUCTON
noyse 100 mr/kr u HopMmaTtuBe Bo3mewieHus 51 kr/ra Ha 10 MI/Kr mo4sbl
(Tabn. 4.6). B mocnenyromme 5 1€T HOPMATHB BO3MEIIEHUST BO3pacTaeT 10
65 xr/ra u cogepxxanue P,Os B mouse yBenuuusaercs emie Ha 50 Mr/kr, 1o-
CTUTHYB K KOHILy poTauuu ceBoobopota 200 mr/kr noussl. Takum oOpazom,
gyepe3 AeBATh JieT coaepxkanne P,Os B IOYBE TOMKHO COCTaBUTH 197 MT/KT.
AHaJOTUYHO MPOTHO3UpYeTCs conepkanue K,0.

101



Ta6auna 4.6. HopMaTHBbI 3aTPaT KAJIHHHBIX y100peHHIi CBepX BLIHOCA
¢ ypo:kaeM /ISl yBeJINYeHHsI COJepP:KaHNs MOABHIKHOTO KAJIHs
Ha 10 mr/kr noussl, kr/ra K;O

I'panynomerpuyeckuii HHTEHCUBHOCTH HcxonHoe conepxanne P,Os, MI/Kr HOYBBI
CcOCTaB bamanca, % Memnee 80 81-140 141-200
130 30 42 55
CyrIMHHCTBIE 170 40 52 65
210 50 62 75
130 47 58 72
Cynecuansie 170 57 68 82
210 67 78 92
130 58 70 83
ITecyansie 170 68 80 93
210 78 90 103
Topdsiabie 130 B cpennem 13 -

Pacuer GamaHca muUTATEIBHBIX 3JEMEHTOB B MOYBAX MAXOTHBIX 3eMEb
PVII «MTHCTUTYT MOYBOBEACHUS M arpOXUMHUN» TTOKa3ajl, 9To OajaHc a3oTa
B 2011-2015 rr. cocraBun 29,3 kr/ra, pochopa — 25,7 u xanmmst — 65,2 kr/ra
npu penrabensHocTn Gananca 121, 171 u 154 %. 3o no3Boxmio nojuep-
KHUBaTh JOCTUTHYTOE paHee conepxkanue (ocdopa W Kajaus B MaXOTHOM
cJI0€ TIOYBHI TIPH YBEJIMUEHUHU coaepxanus ¢pocdopa Ha 5 Mr ¢ 187 Mr/kr B
2008-2011 rr. mo 192 mr/kr B 2012-2015 rr. coorBercrBenno. B 2011
2015 rr. va 1 ra maman 66u10 BHeceHo 263 kr NPK u 10,1 T/ra opranuye-
CKHX yIOOpeHWil MpH NPOTYKTHBHOCTH CEIHCKOXO3SIUCTBEHHBIX KYJIBTYP
449 u k. en/ra. J{ist mpon3BoACTBA POYKIIMK 3eMIIeesns Ha ypoBHE S50 11
K. eq/ra HeoOxoxumo npumensTh He MeHee 260-280 kr/ra NPK npu munu-
ManbHOM BHeceHuu 40 kxr/ra ¢pocdaros.

Pacuyer 0asaHca kajabUus, MAarHusi U cepbl. B npuxomHoit yactu Oa-
JIAHCA YYHUTBHIBACTCS MOCTYILICHUE 3TUX 3JIEMCHTOB C M3BECTKOBBIMU, Opra-
HUYECKAMH U MUHEPAJIbHBIMH yIOOPEHUSIMH, a TaKKe C OCAIKaMH U ceMe-
HaMH, B PaCXOJHON YacCTH — BBIHOC YPOXKaeM W MOTEPH OT (QIIIBTPAINH U
9po3uu. TlocTyruieHue Kanblus U MarHus ¢ M3BECTKOBBIMH YAOOPCHHUSIMU
PACCUHTHIBAIOT 1O KOJIMYECTBY M3BECTKOBBIX ynoOpenwid Ha 1 ra. Hampu-
Mep, B cpeaHeM Ha 1 ra ceBOOOOPOTHOH Iuromanu OymeT €XeroJHo BHO-
cutbes 1,1 T gonomuroBo myku, wiu 0,935 T CaCOj3 (conepxkuue CaCO3 —
85 %). U3 Tabun. 4.7. naxogum konmyectBo CaO u MgO Ha | ra, BHOcuMOe
¢ m3BecTkoBbIME ynoopenusmu. C 935 kr CaCO; moctymaet 280,5 kr CaO
(30 - 9,35) u 187 xr MgO (20 - 9,35).
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Ta6nuna 4.7. Copep:kaHue KaJblusl, MATHHS H CePbl B MHHEPAILHBIX
U M3BECTKOBBIX yno6peHusix B pacuere Ha 100 kr a. B. (N, P,Os, K20, CaCOs3), Kr

Y nobpenus CaO MgO S, %
IIpocroii cynepdocdar 117 - 13
JIBoiiHoii cynepdocdat 31 - -
Cynbdhat aMMOHHUS - - 24,2
Cynbdat Kanus — — 33
MonoTslif U3BECTHSAK 56 - -
MoJI0TBIH JOTOMHT 30 20 —
MonoTslii JOIOMUTH3UPOBAHHBIH H3BECTHSAK 50 5,0 -
Men 56 — —
T"amenas u3BecTh 56 - -
JlonomuToBasi Myka 30 20 -
Jedexar 56 - -
IlemeHTHas MbUTb 58 1,0 1,0
CrnanueBas 3071a 58 5 -
(Doctbomncu (40%-uo# Bnaxuoctu, Ha 100 kr 23 _ 17,7-206
(u3HIecKoi MacChl)
Cynbdat kanus - - 18,0
Cynbdhat Maraus - - 18,6
Cynbdat HaTpus - - 22,6

ITo xomuuecTBY MUHEpaJbHBIX ynoOpeHui Ha 1 ra 1. B. ONpEAeNsioT
moctymieane CaO, MgO u S B mouBy. Hampumep, Ha 1 ra mmmaHupyercs
BHecTH 65 kr P,O5 B Buze nBoiiHoro cymnepdocdara. C 3TUM KOJTHIECTBOM
P,05 nmoctymnaer 20 kr CaO (65 - 31 : 100). B ciayuae npumenenus cynbda-
Ta aMMOHHA ¥ Cyib(aTa Kanus ONPENEINAIOT KOIUYECTBO ICHCTBYIOLIETO
BEIIIECTBA, NMOCTYMAOIIEE C 3TUMHU BHAaMHU y#noOpeHuil Ha 1 ra, n paccum-
TBIBAIOT MOCTYIUICHUE CEPBI, HCIONB3Ys JaHHble Taoum. 4.7.

Ilocmynaenue kanbyus, MazHus u cepbl C OPTaHMIECKUMHE yI0O0PCHUIMH
PacCUMTHIBAIOT C YUYETOM HACBIIIEHHOCTH MOYBHI IOCIEIHIUMHU U MOCTYILIE-
HUSI 9THX 3JIEMEHTOB C ynoOpeHusmu (cMm. Tabn. 4.1). Hampumep, npu
HACBIIICHHOCTH OpPraHMYeCKUMH YAoOpeHHsMu B ceBoobopore 12 T/ra B
nouBy moctynut 48 kr/ra CaO (4 - 12), 13,2 kr/ra MgO (1,1 - 12) u oxono
2,4 xr/ra SOy4 (0,2 - 12). C atMoc(epHBIME OCaZKaMH B ITOYBY MOCTYIAeT
25,3 xr/ra Ca0, 3,6 MgO, 3,6 xr/ra S, ¢ ceMeHaMH — COOTBETCTBEHHO 0,3;
0,1 u 0,2 xr/ra. CymMmmupys pe3yibTaThl 0 CTaThsIM MPUXOTHONW YacTH Oa-
JIaHCa, MOJTYyYUM IOCTYIUICHHE KaJbIMs, MAarHust U cepsl Ha | ra ceBoobo-
pOTHO MIIOIIAH.

Buinoc ypooicaem kanvyus, maznus u cepvl PaCcCUUTHIBAIOT aHAJIOTHIHO
TOMy, KaK 3TO Jenaercs Ui a3ora, pocdopa u kanprusa. HMemons3ys maH-
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HBIC, TpUBEACHHBIE B Tabi. 3.5, pacCYMTHIBAIOT IOKAa3aTEeNIN BBIHOCA IO
KaXI0M KynbType W BBIYUCIIOT CpeiHue 3HadeHus Ha 1 ra. [lotepu ot
BBIMBIBAHHS U 3PO3HU HAXOJAT MO Tabi. 4.2.

[Ipu M3BECTKOBAaHUM TIOTEPU KAJBIHMS 332 CYCT BBIMBIBAHUS BO3PACTAIOT,
0COOCHHO Ha Jerkux nousax. [1o qaHHeIM MHCTUTYTa IOYBOBEICHHS U ar-
poxumun, Ha nousax ¢ pH (KC1) Gosee 6 morepn Kajublys BO3pacTaioT B
cpenneMm Ha 40 % 1o cpaBHEHMIO CO CPEeIHMMH JaHHBIMH Ha IouBax Oe3
n3BecTkoBanws. Ha kucipix mouBax (pH MeHee 5) BbIMBIBaHHE KaJIbIIHS
npumepHo Ha 20 % Hmwke. [TosToMy mpu pacdere OamaHca KanbLOus Cpea-
HUW HOPMATHUBHBIN MMOKa3aTeb MoTephb (cM. Tabm. 4.2) Ha mouBax ¢ pH 60-
nee 6 ciemyeTr yMHOXKUTH Ha 1,4, a Ha mouBax ¢ pH menee 5 — Ha 0,8.

Brusiare wW3BecTKOBaHMA Ha BBIMBIBAHHME MarHusl HEOTHO3HAYHO, TaK
KaK B OJIHUX CITy4asiX KaTHOHBI KAIbIHUs YCKOPSIOT €ro BBIMBIBAHUC U3 TI0Y-
BBI, YTO OOYCJIOBJIEHO BBHITECHEHHEM MAarHMsl M3 MOTJIOIIAIOIIET0 KOMILICK-
ca, a B IpYyT'MX — MOTYT yYMCHBIIUTh BHIMBIBAHHE MAarHWs, HEHTPAIH3Ys
KHCJIOTHOCTB IIOYBBI, KOTOPAasl CIIOCOOCTBYET MOTEPSIM MarHus 3a CUET BbI-
MbIBaHUS. B CBsi3u ¢ 3TUM mpu pacueTax OajiaHCa MarHUsl UCIOJB3YIOT
HOPMATHBHI [TOTEPh OT BHEIMBIBAHUS, PUBEACHHBIC B Ta0I. 4.2. Onpenes-
10T pacxon Ha 1 ra.

ConocTaBuB TNOKa3aTeNX 1O MPUXOAY W PacXoXy, HAXOIIT 3HAYCHHS
OanaHca ¥ ero HHTEHCUBHOCTb.
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5. XUMHNYECKASI MEJIMOPALIUS ITIOYBBI.
MN3BECTKOBAHMUE KHUCJIBIX IIOYB

5.1. OTHomIeHHE CEJIbCKOXO03AICTBEHHBIX PACTEHUI K peaKInu
MOYBbI U U3BECTKOBAHMIO

W3BecTKkOBaHME KHUCIBIX MOYB — Ba)XKHEWIIUI arpOXUMHUYECKUH MpUEM
MOBBIIIEHUS 3((GEKTUBHOTO M MOTEHINAIBHOTO IJI010poaus nmo4B. [1oBbI-
IICHHAs! KUCJIOTHOCTH ITOYB CO3JacT HEONaronpusaTHBIE YCIIOBHS JJI pOocTa
W pa3BUTHUS KYJIbTYPHBIX PACTCHUH.

HeratuBHOE BiMsSHUE MOBHIIEHHOH KHUCIOTHOCTH OOYCIOBIICHO PSIOM
IPHYHH, OCHOBHBIE M3 KOTODBIX: HenocTaTok Ca’’, MOBBIIICHHAS KOHICH-
tpaumst Tokcransix AP, Mn**, H', nommkennas noctymHocTs 11st pacte-
HUH DJIEMEHTOB MTUTAHUS, HEOIaronpusITHbIE PU3NYECKUE CBONHCTBA ITOYB.

EqvHCTBeHHBIM paguKalbHBIM IIyTEM YCTpaHEHUS M30BITOYHON KUCIIOT-
HOCTH SIBJISIETCSI N3BECTKOBAHUE TIOYB, KOTOPOE CIIOCOOCTBYET YCTPaHEHHUIO
TOKCHYHOCTH HOHOB Al 1 Mn, yiIydIieHnio yeaoBuii TyMycoo0pa3oBaHus i
JIeSITeNIbHOCTH MHUKPOOPTaHW3MOB; (OPMHUPOBAHUIO CTPYKTYpHl M 0Oojiee
OIaronpUATHBIX (PU3UKO-MEXaHWICCKUX CBOWCTB TIOYB;, CHIDKCHHIO IIO-
CTYIUICHUS] PAAMOHYKIIUIOB M TSDKEJIBIX METAJJIOB; MOBBILICHUIO KauecTBa
yposxasi. I3BecTh — IpeBEHTHBHAS Mepa OT pa3pylIeHUs HanOoee BaKHOU
4acTH — MOYBEHHOI'0 Moriomiaroiero komiiekca. [To nemesusne, 3ddek-
TUBHOCTH H PECypCO00ECTICYeHHOCTH N3BECTKOBAHUIO HET alIbTePHATHBEI.

W3BecTkoBaHNE — BHECECHUE B TMOYBY KajJlbllMgd U Mardus B BHUIC Kap6o—
HaTa, OKCHIa WJIH THAPOOKCUIA I HEUTpaIu3aluyd KUCIOTHOCTH — SIBIISI-
€TCs TI'JIaBHBIM H HaH60nee paguKaJbHbIM CPCACTBOM YIIYUYIICHUA CBOICTB
KHCJBIX JAEPHOBO-IIO30JIUCTHIX MOYB. DTOT MPHEM OKa3BIBa€T MHOTOCTO-
pOHHee AEHCTBUE Ha YIy4IlIEHHE arpoOXMMHYECKUX, arpou3M4ecKux Hu
OHMOJIOTHYECKUX CBOUCTB TIOYB, 00ECIICUCHIE PACTCHUH KaIbIIUEM W MarHH-
€M, BJIMSET Ha MOOWIN3AINUI0O U UMMOOMIH3AIINIO MaKPO- U MUKPOIJIEMEH-
TOB B ITOYBE, CITIOCOOCTBYET CO3JJAaHHUIO ONITUMAIBHBIX (DH3MYCCKUX, BOJTHO-
¢u3MUecKnX, BO3AYIIHBIX M IPYTHX YCJIOBHM XH3HH KyJIBTYPHBIX pacTte-
HUH.

Kanpiuii HEoOXoauM J11 HOPMAaJIBHOTO POCTa HA3€MHBIX OpPTaHOB M
KopHe# pacteHuil. [Ipn HemocTaTke KalblMs W pe3KOM MpeobialaHuu B
IIOUBEHHOM PAacTBOpE oHOBaneHTHEIX KatuoHos H', Na*, K un xatnonos
Mg?* mapymaercs hpu3HONOrHUECKas YPABHOBEIIGHHOCTh PACTBOPA, POCT H
pa3BUTHE KOpPHEH MPHOCTAHABIMBAIOTCS, OHM CTAaHOBSTCS YTOJNIICHHBIMH,
KJIETOYHbIE CTEHKH MX OCJIIM3HSIOTCS, TEMHEIOT M TEPSIOT CIIOCOOHOCTH I0-
TJIOIATh MUTATEIFHBIC JIEMEHTHL.
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Kanmpuii BiusieTr Ha 0OMEH BEIIECTB PACTCHUH, IMEPEABIKCHNE YTIIEBO-
JIOB, TIPEBpAllleHHe a30TUCTBIX BELIECTB, YCKOPSIET pacraj 3aracHbIX Oe-
KOB CEMEHH Ipu npopacranud. OH UIpaeT BaXKHYIO pPOJb B IOCTPOCHHUHU
HOPMAaJIBHBIX KJIETOYHBIX 000JI04EK U YCTAHOBJIEHUH KUCJIOTHO-IIEIOYHOTO
paBHOBecusl. PacteHusi comepikaT KanbLuii B (opMme coneil MeKTHHOBOM
KHCJIOTHI, cylb(arta, kapOoHara, hochaTa ¥ M1aBEIEBOKUCIIOTO KaJIbIIHS.

Pactenusi pasnuyaroTcs 1Mo ypoBHIO MOTPEOJICHUs KalblHsl. 3epHOBBIE
KynbTypsl Tpu ypoxkaiiHoctd 30-40 m/ra, kopHekmyOHeruromsr 200-
300 w/ra u xanmycta 500—700 m/ra BetHOCST ¢ 1 Ta oT 20 mo 40 xr CaO; ro-
pox, BUKa, (acoib, rpeunxa, jgeH — 40—60 kr; kapTodens, JTIONHUH, KYKypy-
3a, caxapHas cBekina — 60—120 kr; kneBep, monepHa — 120-250 kr; karry-
cta — 300-500 xr CaO. Bonpmie Bcero KaibIus MOTPEOIAIOT IOCEBHI KaITy-
CTBI, JIIOLIEPHBI U KJIeBepa.

Maruuit BXOJUT B COCTaB MOJICKYJIbI XJIOpO(MILIa U MPUHAMAET HETo-
CpEICTBEHHOE yuacThe B (poTocuHTe3e. XI0pohuiut coaepxut okono 10 %
MarHusi OT OOLIETO ero KojJuuecTBa B pacTeHusiX. OH TakKe BXOAUT B CO-
CTaB TEKTUHOBBIX BELIECTB M (PUTHHA, KOTOPBIH HAKAIJIMBACTCS IPEUMY-
IIECTBEHHO B CeMEHax. B OTiinuue oT KaiblMsi OH OoJiee MOJBIKEH M MO-
JKET TIepepaclpesieNsiThCsd PACTEHHEM: U3 CTapblX JHCTHEB OH IOCTYNAaeT B
MOJIO/IbIE, a TT0CTIe IBETEHHS U3 JINCTHEB B CEMEHA, I/Ie KOHLICHTPUPYETCS B
3apoapinie. HemocTatok Maraust 0oJble CKa3bIBaeTCS HA PENPOIYyKTUBHBIX
OpraHax pacTeHHH (ceMeHaX, KOpHAX, KIyOHsSX), YeM Ha BEreTaTHUBHBIX
(commome, OOTBE). DTOT 3IEMEHT UTpaeT BaKHYIO POJb B PA3IMUYHBIX JKH3-
HEHHBIX IIPOIIECCaX: yJacTBYET B IepeABHXeHHH (ochopa B pacTeHUIX,
aKTUBH3UPYET HEKOTOpbhIe (hepMeHTHI (Pocdaraszy u ap.), yckopseT odpaszo-
BaHMe yriaeBoaoB. [Ipu 1ocTaTouHOM collepKaHHMKM MarHus YCHIIMBAIOTCS
BOCCTaHOBHUTEJIbHBIE IPOIECCHl, OOJNbIIEC HAKAIUIMBAETCS OPraHUYECKHX
COEIMHEeHUH — A3(UPHBIX Macel, )HUPOB U Jip. BBIHOC ero 3aBHCHUT OT OHO-
JIOTHYECKUX OCOOEHHOCTEH CEeNbCKOXO3SHCTBEHHBIX KYJIBTYP U COCTAaBISET
ot 10-80 kxr/ra MgO. Bosnbiiie ero motpedasroT Kaprodesb, caxapHasi CBEK-
J1a, 3epHOO00O0BEIE KyJIbTYpHI, 0000BBIC TPABHI.

BoNBIIMHCTBO CEIBCKOXO3AHCTBEHHBIX KYIBTYP IOJIOKHTEIBHO pearu-
PYIOT Ha M3BECTKOBAHME CHJIBHO- M CPEIHEKHCIBIX JE€PHOBO-TIOA30INUCTHIX
MIOYB U JJAIOT BBICOKHE MTPHOABKU YPOIKasl.

W3 3epHOBBIX KyJIbTyp HanOoJIee OT3BIBUMBEI HA M3BECTKOBAHHUE O3MMasi
U sipoBas IIICHWLA, SYMEHb, M3 MPOMAIIHBIX — caxapHas CBEKJIa U KOpMO-
BbI€ KOPHEIIOBI, U3 KOPMOBBIX — MHOTOJIETHHE TPABBI.

V3BecTkOBaHME YITydIIAaeT TAKXKE KayecTBO PACTEHHEBOJYECKOH Npo-
nykuud. [lon BIMsIHHEM M3BECTKOBAHMS MOBBIMIACTCS COICP)KAHNE CaXapoB
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B KOpHEIUIOAax, OelKa ¥ KUpa B CeMeHax, OOJbIIe HAKAIIINBACTCS KapOTH-
Ha ¥ acKOpPOWMHOBOI KHUCIOTHI B TpaBaX W KOpHEIUIOnax. M3BecTkoBaHME
KHCJBIX TIOYB ITOJIOKUTEIHHO BIMSAET HA ITOCEBHBIE KadecTBa CeMsAH. B mo-
CJIEYIOIIEM TaKUE CEMCHA JAaf0T 00JIee BHICOKHE YPOIKAH.

JIst kaxmoro BHUIIa PacTeHHH CYIIECTBYET HambOosee OmarompHusTHBIN
U POCTA Y Pa3BUTHUS MHTEPBAJ PEAKIMH TOYBECHHOH cpelibl. BONBIIMHCTBO
KyJNbTYypHBIX PACTCHUHA M MOYBEHHBIX MHKPOOPTAaHM3MOB JIYUIIIE Pa3BHBA-
IOTCS TPU PEaKIUU TOYBCHHOTO pAcTBOpa, ONU3KOM K HEHTpalbHOU
(pHkci 5,8-6,5).

ITo OTHOWICHHIO K KHCIOTHOCTH MOYBBI M U3BECTKOBAHUIO CEIBCKOXO-
3STMCTBEHHBIE KYIBTYPHI OAPA3ICIIIOT HA MATh TPYIIIL

[lepBas rpymma — KyJabTypbl, HauOOJIee YYBCTBUTCIBHBIC K PEAKIUU
Cpensl MaxOTHOTO TOPH30HTA: JIOIEPHA, ICHapIeT, caxapHas, CTOJNOBas U
KOpMOBasi CBEKJIa, O3UMas IMIICHUIA, KalycTa, IyK, KICBEpP, YCCHOK,
paiirpac, exa cOopHas, KocTper], cMopoaiHa. OHH XOPOIIO PacTyT TOJIBKO
npu cIabOKUCIION WK OJMM3KO K HEHTPAILHOW PEaKIMK IMOYBEHHOIO pac-
tBopa (pHke) 5,8-6,5) M 0odYeHBp XOpOIIO OT3HIBAIOTCSA HA HM3BECTKOBAHHE
JTaKe Ha CITa0OKHCIIBIX TOYBAX.

Bropas rpynma — KynbTyphl, 9yBCTBUTENFHBIE K TOBBIIICHHON KHCIOT-
HOCTHU Y XOPOIIIO OT3BIBAIOIIMECS HA U3BECTKOBAHUE: SYMCHB, SIPOBas IIIIC-
HUIIA, KyKypy3a, cosi, Gacoib, Topox, BUKA, KOPMOBBIE OOOBI, KIEBEp, OTy-
pel, canat, OpIOKBa, TYpHEIIC, JINCOXBOCT, OBCSIHUIA JTYT'OBasi, MSTIIHK, 50-
JIOHS, CITMBA, BHIIHS, 3eMJIsHUKA. OHU JIydIle pacTyT W Pa3BHBAIOTCS MPH
cnabokucioi peakuuu (pHyc) 5,3-6,0) 1 XOpoIIo OT3bIBarOTCS HA U3BECT-
KOBaHHE.

Tperhs rpymma — MEHEe YyBCTBUTEIILHBIC K MOBBIIICHHON KHCIOTHOCTH
MIOYB KYJIBTYPHI, MTOJIOKUTEIHHO OT3BIBAIOIINECS HAa M3BECTKOBAHME: POXKb,
OBecC, MPOCO, Tpeunxa, TAModeeBKa, rpyma. KyabTypbl 3TO# rpyHibl MOTYT
YAOBJIETBOPUTEIHHO PAcTH B MIMPOKOM JHANa3OHE MOYB — OT KHUCIBIX O
cnabokucibix (pHker 4,5-6,0). Ho Hanbonee GnaronpusTHEBI Ui UX pocTa
MOYBBI cO ciabokucioil peakiueil (pHygc 5,5-6,0). OHE TOJIOKHATETHHO
pearupyroT Ha W3BECTKOBAHUE CHJIBHO- M CPEIHEKUCIBIX MOYB ITOJHBIMH
JTO3aMH.

UYerBepras rpymia — KyJIbTYphI, JETKO MEPCHOCSIIUEC YMEPECHHYIO KHC-
JIOTHOCTh, HO TJIOXO — HAPYIICHUE COOTHOMICHHS MEXY KAJIBI[UCM U KaJlH-
eM, MarHueM u OopoM W TpeOYIOIINe HM3BECTKOBAHHS TOJBKO CpEOHE- U
CWJILHOKHUCIBIX TI0YB. K 3TOM rpymme KyJabTyp OTHOCSATCS: JICH, KapToQeb,
JIIONIMH, MOPKOBB, TOMAT, MOJCOHEYHUK. ONTHMANbHAS PeaKIus I HUX
pHkcl 4,8-5,7. Kaprodens u yieH syyiie mpouspacraroT Ha IOYBax C
pHkc) 5,0-5,5. Beicokue m0361 CaCO3 rpu HEAOCTATOYHOM BHECCHHH YI00-
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PEHMIA, TIPEXkIe BCETO KAINNWHBIX, OTPUIIATEILHO BIUAIOT Ha Ka4eCTBO TPO-
IYKIMU 3TUX KYJIbTYpP: KapTo(eslb CHIBHO MOPAXKACTCS MapIION, CHIDKACT-
cs cofiepiKaHHe KpaxMmalia B KIIyOHsX, a JICH 3a00JIeBacT KaJIbIIMEBBIM XJIO-
pO30M, YXYJIIAeTCsl Ka4ecTBO BOJOKHA. OIHAKO MPU U3BECTKOBAHUH J0JIO-
MUTOBOW MYKOH, KOTOpasi COAEPKUT KaJbLMil U MarHui, BHECEHUH TOBBI-
meHHbIX Ha 20 % 103 KanuiHBIX ynoOpeHui, MpUMEHEeHHH Oopcojepxka-
IIMX YAOOpPCHHUY HETaTHBHOTO BIHMSHUS M3BECTKOBAHUS HA YPOXKAaHHOCTH U
KadeCTBO ITUX KYJIbTYP MOXHO N30eXKaTh.

B msATyr0 rpynmy KyJbTyp BKIIOYAIOT MIABEJb, CEPANEILTY, KPBKOBHUK,
XOPOIIIO TIEPEHOCSINNE MOBBIIMIEHHYIO KHCIOTHOCTh U CJ1a00 HYKIAIOIIHECs
B M3BeCTKOBaHWHU. ONTHManbHas peakius s HUX coctaBisier pHyc 4,5—
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TaKKe KIIyOCHBKOBBIX OaKTepHii, IUIsl pa3BUTHsI KOTOPBIX HauOoJiee Oiaro-
npusTHA OJIM3Kask K HEWTPAIILHOM, HEHTpanbHast U CJIa0OoLIEeNIOYHAs peaKkuus
¢ pHka 6,5-7,5, a oOpa3oBaHue NOCTYNHBIX JUIS pacTeHUil (opMm azoTta,
¢docdopa u Ipyrux MUTATEIBHBIX 3JIEMEHTOB BCIICACTBHE CHIKCHUSI MHUHE-
panM3aluy OpraHMYecKOro BEIecTBa MpoTekaeT cinabo. B To ke Bpems
KHCJIasi cpefia CIocOOCTBYET PasBUTHIO B IIOYBE IpUOOB, CPEAU KOTOPBIX
MHOTO [1apa3UTOB U BO30YANTENEH Pa3IMYHBIX OOJE3HEH pacTeHUH.

OTHOLIICHUE TTOYBEHHBIX MUKPOOPTaHU3MOB K pEaKInH MOYBEHHOM cpe-
IIbI IPUBEACHO B Tabm. 5.1.

Tab6nuna 5.1. OnTumMajabHas peakuus Cpeabl ISl Pa3JIHYHbIX NO4YBEHHBIX

MHKPOOPraHH3MOB
OcHoOBHBIE (HH3HOIOTHIECKUE HaumenoBanue OnrumanbHble Eiﬁ;ﬂg
IPYIIBI MUKPOOPTaHU3MOB MHKPOOPTraHU3MOB 3HavyeHus pH P pHu
CuMOHOTHYECKHE
(KITyOCHBKOBBIC):
JIFOL[EPHBI 6,8-7,2 4,9-5,0
A30T(hUKCATOPEI, KJIEBEpa 6,8-7,2 4,2-4,7
CBSI3bIBAIOIINEC ropoxa U BUKH 6,5-7,0 4,0-4,7
MOJICKYJIIPHBIH a30T BO3IyXa JIIONUHA U cepaieILIbl 5,5-6,5 3,2-3,5
CBOOOHOXKUBYIIHE:
a30T00aKTEeP 6,5-7,5 5,5-6,0
KJIOCTPHIUYM 5,0-7,0 47-5,0
I'pubsI 4,0-5,0 15-2,0
MacsiHOKUCIIbIE OaKTepUH 6,5-7,0 45-55
Muxkpodropa, pasnararomast
pacTUTENIbHbIE OCTATKH Lenmonosopaspymaiouue 6.2-7.2 -
AMMOHHU(DHUKATOPBI 6,2-7,0 —
JenutprdukaTopbl 7,0-8,0 6,0-6,2
Mukpodiopa, munepanusywo- | Hurpudukarops 6,5-7,5 4,8-5,0
11asi TyMyCOBBIE BEIIECTBa Dochopmoduu3yroNIIe 6,5-7,5 —

OTtpunarenabHOE JICHCTBHAC TOBBINICHHON KHCIOTHOCTH B 3HAYUTEIBHOM
CTCIICHU CBSI3aHO C YBEIUYCHUECM IOJBMYKHOTO AJTIOMHHHUS M MapraHiia B
moyBe. OCOOCHHO YYBCTBUTEIIBHBI K BHICOKOH KOHIICHTPAIIMU TIOABIKHOTO
ANIOMHUHUS KIIEBEp, JIOLEPHA, 03MMbIE MIICHUIA 1 POXb (TIPHU HEPEe3UMOB-
Ke), CBEKJIa, JIEH, TOPOX, IPeUuxa, SIYMeHb. DTH KyJbTYpbl YTHETAIOTCS MPU
coxepxannu B 1 xr mouBkl cBbime 20-30 mr amromunus. [lonsrmxHbie Gop-
MBI QJIFOMHHUS U Kelle3a CBSI3BIBAIOT ycBosieMbie Gopmbl hocdaTtos, oOpa-
3ysl HEPACTBOPUMBIE M TPYAHOPACTBOPUMbIE (OC(ATHI MOTYTOPHBIX OKCH-
JIOB, TI03TOMY HpHU OOJIBIIOM COJACPKAHUH MEPBBIX YXYILIACTCS MUTAHHE
pacrenuit pochopom.

109



B KHCIIBIX OYBaX YMEHBIIACTCS MOJBHIKHOCTh MOJIUOICHA, OH MepeXo-
IUT B TPYIHOPACTBOPUMBIC (POPMBI, U €r0 MOXKET HEIOCTaBaTh UL HOP-
MaJIBHOTO POCTa pacTeHH, 0COOCHHO 0000BBIX. B mouBax ¢ kucioi peak-
Uei, 0COOCHHO MECYAHBIX U CYMECYaHBIX, MAJIO JICTKOPACTBOPUMBIX CO-
CJIMHCHUI KaJbIIMs W MarHus, 3aTPYJHCHO MOCTYIUICHHE UX B PacTCHHE,
MO3TOMY HApyMIAeTCs MUTAHUE STUMH BAXKHBIMHU 3JeMeHTamu. i moiy-
YCHHUSI BBICOKUX M YCTOHYMBBIX YPOXKACB CEIBCKOXO3SUCTBEHHBIX KYJIBTYP
7 TIOBBIMEHUS 3(P(HEKTUBHOCTH yMOOpEHU HEOOXOAMMO H3BECTKOBAHHE
KHUCJIBIX MOYB.

5.2. BausiHue U3BeCTKOBBIX Y/100pPeHHii HA CBOWCTBA, MUTATEIbHBIH
PeKUM MOYBHI U YPOKANHOCTH CeTbCKOX03SHCTBEHHBIX KYJbTYP

OCHOBHOE HEHTpaiu3ymwllee MOYBEHHYIO KHUCIOTHOCTh BEILECTBO
(CaCO3) npakTuyecku HepacTBOpuMO B Boje (1 BecoBas eauuuna kapOo-
HaTa pacTtBopsiercs B 100 ThIC. BECOBBIX CAMHUI] BOJIbI). BHECCHHBIH B TI0Y-
By KapOOHAT KajblMs B3aMMOJCHCTBYCT C YrOJBHOM KHUCIIOTOH, HAXOMS-
hieiicst B IOYBEHHOM pacTBoOpe, U HellTpaiusyer ee. [Ipu aToM HepacTBOpu-
MBI B BoJie KapOOHAT KaJbLUS WJIM MarHus IOCTEIIEHHO MpeBpaImaeTcs B
OukapOOHAT KaNbIUs (MM MarHus), paCTBOPUMBIN B BOJIE:

CaCO3 + H,O + CO, = Ca(HC03)2

BukapGoHaT Kambims apcconmupyer Ha monel Ca?’ m 2HCO; u ua-
CTHYHO MOJBEPraeTcs TUPOIH3Y:

Ca(HCOy), + 2H,0 = Ca(OH), + 2H,0 + 2CO,,

Ca(OH), <> Ca®* +20H".

B nouBeHHOM PacTBOPEC MOBBIMIACTCA KOHUCHTpALMd MOHOB KaJlblUA,
KOTOPBIC BEITCCHAKOT BOAOPOI M3 ITOYBECHHOI'O ITOTJIOMIAOIINETO KOMILICKCA:

2+ 2+
MIIK) + Ca® +2HCO; ~ C&h > TIIK) + 2H,COs, gaz+
H* :
Ca** Ca*
TII1K) +Ca® +20H p+ > TITIK) s 2H,0.
a
H+
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N3BecTh Takxke HEUTpanu3yeT cBOOOIHBIC OpraHWYecKue (TYMHUHOBEIC)
KHCJIOTHI ¥ a30THYIO KHCIIOTY, 00Pa3yIOIIYIOCs B IpoIecce HUTPU(PHUKALIUK:

2RCOOCH + CaCO; — (RCOO0),Ca + H,O + CO,,
2HN03 + CaC03: Ca(N03)2 + Hzo + COZ

TakuM 00pa3oM, MpH BHECEHHH M3BECTKOBBIX YIOOpEHUIl ycTpaHseTcs
aKTyaJlbHasi 1 OOMEHHasl KUCJIOTHOCTb, 3HAYMTENILHO CHHIXKAETCS TMIPOJIH-
THUYECKast KHCIOTHOCTb, MOBBIIIAIOTCS COJIepKaHHe KajbLUsl B IIOYBEHHOM
pacTBOpE M CTENEHb HACBHIIIEHHOCTH ITOYBBI OCHOBAHMSIMH. Y CTPAHSA KHC-
JIOTHOCTb, W3BECTKOBAHHE OKAa3bIBAET MHOTOCTOPOHHEE MOJI0KUTEIBHOE
JIEWCTBHE Ha CBOMCTBA MOYBHI, CO3/1ACT OJIATONPHATHYIO Cpemy I pOCTa
pacTeHU U KUZHEEATENIbHOCTH MUKPOOPraHu3MoB. KanbLuii, BHECEHHBII
C W3BECTHIO, KOATYJUPYET INOYBCHHBIC KOJUIOWABI, YIIydIIaeT CTPYKTYPY
TMOYBLBI U MOBLIIIIACT €€ BOAONPOYHOCTb. Ilocne n3BecTKOBaHUS yiy4duaiaroT-
(1 BOSI[yLHHblﬁ )44 BO)IHLIﬁ PEKUMBI TOYBbI, YMCHBIIACTCA BO3MOXKXHOCTH
00pa30BaHus KOPKH U 00Jerdaercsi 00paboTka TsHKeNbix mouB. CHIKAaeTCs
COJZIEp)KaHUE B IOYBE IMOABMKHBIX COEAMHEHUM AIIOMHUHMUS M MapraHua,
OHHU NIEPEXOAAT B HCAKTUBHOC COCTOAHUE U HC OKAa3bIBAKOT BPEAHOT'O BJIMA-
HUSI Ha PACTEHUSL.

ITocme W3BECTKOBAHUS YIIYdINIACTCS JKU3HEACSATEINBHOCTh OaKTEpHH,
pasnararomux opranmdeckne (ochaTsl OUBBI, CO3MAIOTCS OIAroONpHUATHEIE
YCIIOBUSI TSI IESTEIbHOCTH CHIMKATHBIX OAKTEpHH, pas3Iararoniux TpyIJHO-
JIOCTYIHBIE JUIA PACTEHUH Kayniicoiep Kaline MUHepabl.

W3BecTkoBaHME NpECTaBIsET COOOM MOLIHBIA (akTop MoOWIM3aLKU
MUTATEIbHBIX BEIIECTB MOYBBl. C OHOW CTOPOHBI, 3TO OOBSICHAETCS! HHTEH-
CHUBHOU NIEeATENBHOCTHIO PA3IMYHBIX TPYII MUKPOOOB, C IPYroi — mepexo-
JIOM TPYAHOJOCTYIHBIX COCOMHEHHH B JICTKOJOCTYMHBIE MO BIMSHHUEM
HU3MCHCHUA pCaKIIun CPCabI.

CunpHOe JelCTBHE OKa3bIBAa€T M3BECTKOBAaHHWE HA TaKHE OPraHU3MBI,
KaK HUTPU(HUKATOPBI, KIOCTPUIUYM U LIEJUTI0JI030pa3pyIIatone OakTepuH.
B pesynbraTe 3TOTO yinydaeTcs NpHKUBAEMOCTb KITyOSHBKOBBIX OakTepHuid
U YBCJIMYMBACTCA 06ma>1 HX YHUCIEHHOCTb. KoandecTBO Ke Pa3INIHBIX
rpuOOB, HA00OPOT, YMEHBIIACTCS, HAIPUMEp, MOTHOAST BO3OYIUTEIh KHJIBI
Y KPECTOLBETHBIX, puTodhTOpa.

Kaxk yxe oTMe4anoch, Ipu HAIMYNH TOABMKHBIX TIOJIyTOPHBIX OKCHAOB
(adroMuHMSL M Kejne3a) B KUCIOW IOYBe MpPeo0JIalaloT TPYJHOAOCTYITHBIE
docdartser xenesa u amomuHus. [Ipy N3BECTKOBAHNH ATIOMHUHHI H JKEJIE30
NIEPEBOAATCS. B HETIOJBM)KHOE COCTOSIHUE U (hOC(HOp CBA3BIBACTCS IIPEUMY-
MIECTBEHHO B (hocdaThl KaJbIlHs, 00Jiee TOCTYITHBIC TSI PACTCHHIMA.

111



[Ton BnauMsHMEM H3BECTH 3HAYUTEIBHO YBEIMUYMBAIOTCS IOABHKHOCTH
(docdaToB MOYBHI U KOAPGHUIIMEHT UCTIOIB30BaHUS X pacTeHUsIMH. [1oaTo-
My TIpH HM3BECTKOBAHHMHU IOYBHI JI03bI BHeCeHHUS (HOCHOPHBIX ynoOpeHmit
MOKHO HECKOJIKO YMEHBIIHTb.

B cBa3u ¢ wmHTEHCHUKanuedl MHKpPOOHMOJIOTMYECKOH JesTelbHOCTH
YBEIMYUBACTCA COACPKAHUE HUTPATOB B IIOYBE. B paCTE€HUAX HPHU I3TOM
HaKaruiMBaeTcst 0ojplIee KOJIMIECTBO a30Ta.

IIpu u3BECTKOBAHUU yJIydlIAeTCs U KAIMMHOE IUTAHUE PACTECHUM B CBSI-
31 ¢ MOOHMITM3aLuel TPy JHOPACTBOPUMBIX coeuHeHni kanus. Coneprkanne
KaJIud B paCTCHHUAX IIOJ BJIIMAHUCM HU3BECTKOBAHHUA YBCIMYUBACTCA HC3HA-
YUTENILHO, a MHOT/Ia laXke yMeHblaeTcsa. OOBICHACTCS 3TO TEM, YTO MOOH-
JiM3anus KaJiusd B IMOYBE IMPU BHECEHUUN U3BECTU UACT HE TaK MHTCHCHUBHO,
Kak MoOmm3anus a3ora u ¢pocdopa.

KpOMe TOTO, IPU BHCCCHUU 6OHI)HII/IX J03 U3BECTU MOXKCT MNPOABUTHCA
AHTaroOHW3M KalbL¥s M Kanus. TakuM o0pa3omM, co3IaeTcs IHPOKOE COOT-
HOIIICHHE MEXIIy a30TOM M KaJHeM, a TAKXKe MEXIy KajblueM, hochopom,
MarHueMm " kanueM. [103ToMy npu M3BECTKOBaHMM HY>KHO BHOCHTH JOCTa-
TOYHOE KOJINYECTBO KaNUIHBIX yIOOpPEeHUH A ypaBHOBEIIMBAHWS IMUTA-
TENBHOTO pPacTBOpa W i OoJiee ITONHOTO MCIOIB30BaHuUs a30Ta u ¢ocdo-
pa. B pe3ynbrare M3BeCTKOBAHMS YIIy4IIAeTCsl MUTAHUE KaJbIHEM, KOTO-
pBIIi OYCHb CHIIBHO BBIMBIBACTCSI M3 KHCIOH MOYBBI, BCICICTBHE YETO
yIydIIaeTcst pa3BUTHE KOPHEBOW CHCTEMBI PACTEHHH.

W3BecTKOBaHME TAaKXKE CHOCOOCTBYET MEPEBOIY TPYIHOAOCTYITHBIX CO-
eIMHEeHNH MoauO/ieHa B ycBosieMylo (opMy, MOITOMY MOJHMOJICHOBBIE
ynoOpeHus HOJDKHBI IPUMEHSTHCS B IEPBYIO OUY€PEIb Ha KHUCIIBIX MTOYBAX.

W3BecTkOBaHME CHOCOOCTBYET MOOHMIM3ALNY 3a[IaCOB MarHUs B CYTJIH-
HHUCTBIX TTOYBaX. B Jerkux moysax 0OMEHHOTO MarHusi O4€Hb Majo, IO3TO-
My TIPH H3BECTKOBAaHWM TaKUX ITOYB HEOOXOAWMO BHOCHUTH MarHHMHCOAEp-
XKarue ynoOpeHus, HapuMep, J0JIOMHUTOBYIO MYKY.

MHOTOYHCIEHHbIE JaHHBIE TIOATBEP)KAAIOT, 9YTO MArHUEBBIE yOOOpPEHUS
Ba)XHBl M TIPH U3BECTKOBAHUM CYIJMHUCTBIX MOYB IPH BO3JCJIBIBAHHU HA
HUX 0000BBIX, NPOMAIIHBIX, TEXHUUECKHUX KYJIBTYD, Tpeunxu. K HepocTaTky
00pa YyBCTBHUTCIBHBI MHOTHE KYJIBTYpBI: CaxapHas CBeKJa 3a00JeBaeT
THWIIBIO CepJieuKa, KapTodeab — Mapuioi, jJeH — 0aKTepHo30M, CHHUKAETCS
BBIXOJ ¥ Ka4eCTBO CEMEHHOM MPOAYKINH y OOOOBBIX, OBOIIHBIX, IPEUYHXH,
3aMeUIsIeTCs CUHTE3 YIeBoloB U T. A. I1o aToi mpuunne 3 QeKTHBHOCTH
N3BECTKOBAHUS CHIDKAaeTCs. BOT moyeMy moj KynbTypbl, 9yBCTBUTEIBHBIC K
HeocTaTtky Oopa, Ha ()OHE M3BECTH JOJDKHBI BHOCHUTHCS OOpHBIC ymoOpe-
Hust. OHN CHITBHO TIOBBIIIAIOT BBIXO/ MPOIYKITMH M €€ KadeCTBO.
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BopHble ynoOpeHus ycTpaHsI0T BOZHUKHOBEHHE MAPIIU U MATHUCTOCTH
y kaprocdess, 6akTepruo3a y JibHa ¥ THWIN cepjedka y cBekibl. [log Biaus-
HHEM 0opa MOBBIIIAETCS a0COJIOTHBIN BEC CEMSIH M MX COPTOBbIE KauecTBa,
nyieT 0oJjiee MHTEHCHBHOE HAKOIUIEHHWE KapOTHHA, YBEIIMYMBACTCS CO/IEpkKa-
HHE XJopopwuia B pacTeHusx, a Qocdopa, azora, Kauplys W Maraus
yMeHbl1aercs. [Ipoucxoaur 6osiee SKOHOMHOE pacXOJ0BaHUE MUTATEIBHBIX
9JIEMEHTOB IJIs1 00pa3oBaHMs OpraHHYEecKOro BemiecTBa. [Ipu ycTpaneHnn
KHCJIOTHOCTH TIOYBBI HEKOTOPBIE KYJIbTYPhl MOTYT UCTIBITBIBATh HEAOCTATOK
Maprasna (caxapHasi CBeKJia), BMECTE C TeM B OOJBIIMHCTBE KHCIBIX MTOYB
HeuepHo3zeMHOI1 30HBI M3BECTKOBAHHMEM YCTpPAHSETCSl BPEAHOE AeHcTBHE
MMEIOIIErocsT 3/1eCh HM30BITOYHOIO KOJIMYECTBA IOABMIKHOTO MAapraHIa.
Kpome Tor0, Npy N3BECTKOBAHWU CHWKACTCS MOJBIKHOCTD MEIW M LIMHKA.
H03TOMy Ha HeﬁTpaIH;HbIX u Cﬂa60111€.]10‘-[H];IX Mo4YBax paCcTCHUA OILIYHIAar0T
HEJJ0CTaTOK TUX 3J1€MEHTOB.

HpI/I N3BCCTKOBAHUHN CTAHOBUTCA aKTyaJIbHbBIM ITPUMCHCHUC KO6aHLTO-
BBIX YIOOPEHUii, KOTOpBIE CIIOCOOCTBYIOT HOBBIIICHHIO YPOKaHHOCTH MHO-
THX CeNbCKOXO3SHCTBEHHBIX KyNbTyp (KJIEBep, J€H, 03UMast pPOXKb, TIMEHb)
" YCUJICHUIO I[eﬁCTBPI)I U3BECTKOBaHMsA. M3BeCTh YBEJIMYMUBACT aKTUBHOCTDH
MOYBEHHBIX ()EPMEHTOB — aMUJIa3bl, ypeasbl, HEKOTOPHIX mpoTtea3. Bee ato
JieNlaeT U3BECTKOBAHHE YPE3BBIYANHO 3 (HEKTUBHBIM IPHEMOM XUMHUIECKON
MEIIHOPAIMN KHCIBIX TTOYB.

JleWicTBHE M3BECTH HE HCUYEPIBIBACTCS BIMSHHEM HA arpOXMMHYECKHE
CBOMCTBA IIOYBHI U €€ MHIIEBOH pexuM. B pe3ynbTate M3BeCTKOBaHHUS KO-
PEHHBIM 00pa3oM HM3MEHSIOTCS M (PU3MUECKHE CBOMCTBA MOYBHL IIpekne
BCEro KaJbLIMi, BHECEHHBIN C U3BECThIO, YJIy4lIaeT MUKPOCTPYKTYpPY MO4-
BbI, JIeJIa€T KOJUIOH/bI Oojiee BOJONPOUYHBIMH, NMPUYEM YaCTO KOJIUYECTBO
BOJOIIPOYHBIX arpe€raTtoB BO3pacCTacT C YBCIUYCHUEM 103 U3BECTU. Iloun-
KAC€TCA IINIOTHOCTBH IIOYBBI, MOBBINIACTCA BJIATOEMKOCTH W THUI'POCKOIINY-
HocTh. Ilpm 3TOM wmM3MeHsieTcst a’paiys, MmouyBa OBICTpeEE NporpeBaeTcs,
yIIydmaeTcst BOAHBIN pexxuM. [1ox BIusHUEM N3BECTKOBAHHUS JIETKHE TTOYBBI
CTaHOBSTCS OOJiee CBS3HBIMH, a TSDKEJbIE — 00JIee PHIXJIBIMH, YTO yMEHbIIIA-
€T TAroBoe ycuime mpu ux oopadotke Ha 10-15 %.

H3BecTKOBaHUE CIIOCOOCTBYET Pa3BHTHIO KPEIKHX, 3/I0POBBIX PacTCHH,
CIIOCOOHBIX TPH MOBPEXKACHUSAX BPEAMTEIIMH W OOJIe3HAMH ObICTpee
OIIPaBUThCS M JaTh XOPOIIWH ypoxkail. B pesysibrare MHTEHCHBHOIO pocta
KyJIbTYPHBIX PACTEHMH 3HEPTHUYHO IIOJABISIOTCS COPHSKH, HAa KOTOPBIX
TIOCETIAIOTCS BPEJHBIEC HACEKOMBIE 1 O0NIE3HU. BHIOBOI COCTaB COPHAKOB MpH
M3BECTKOBAHMM MEHEE pa3sHOOOpa3eH, TaKk KaK MHOTHE M3 HHX (IIaBEJeK,
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XBOILI, TOPHILA, MUKYJIbHHK, JIyTOBOW MATJIMK U Jp.) IPEINOYUTAIOT KUCITYIO
PEaKIHMIO CPe/IbL.

B cBs3M ¢ M3MEHEHHEM peakLUH CpPebl N3BECTKOBAHUE KUCIBIX JICPHO-
BO-TIOI30JIUCTHIX IT0YB MO-Pa3sHOMY IPOSIBIISIETCS Ha YpOXkKae CeIbCKOXO03sIH-
CTBEHHBIX KYJIbTYp (Tabdi. 5.2).

Ta6nuua 5.2. BiusiHue M3BECTKOBAHHS HA YPOKAHHOCTH
CeJIbCKOXO035IfiCTBEHHBIX KYJIBTYP (110 060011 HHBIM AAHHBIM
HAY4YHO-MCCJIe10BaTeIbCKUX YupexaeHuii Poccun u Pecny6iauku Benapycs)

Cpennue nprbaBKy ypoxKasi OT H3BECTKOBAHHUS, 11/Ta
KyaTypht HA CHJIBHO- U CPEIHEKUCIBIX Ha CI1a00KHUCIIBIX
nousax (pH B KCI menbuie 5,0) no4Bax

(pH B KCI 5,4-5,5)
Poxb 03uMmas, oBec 2,0-5,0 0,5
Slumenn 2,0-5,0 0,6
SIpoBas miieHuna 2,0-5,0 0,5
O3uMas MHIeHuIa 3,0-7,0 1,0
T'opox 3,0-5,0 1,0
Buko-oBcsiHas cMech (CeHO) 5,0-10,0 2,4
Kiesep (ceno) 10,0-15,0 5,0
KopmoBast u cromoBasi Karry- 75,0-100,0 40,0
cTa
KopmoBsie KopHEI0ab1 25,0-50,0 25,0
KapTodens (xmybHnM) 14,0-30,0 5,0
Jlen (cosnoma) 2,0-3,0 1,0
MOpKOBB (KOPHETLIO/BI) 25,0-50,0 15,0
Kykypysa (3eneHas macca) 50,0-75,0 20,0

W3BecTKkOBaHME OKa3bIBAaeT OOJNBIIOE BIUSHWE W HA 3(PPEKTHBHOCTH
ynoopennit. [To nanueM PYII «MHCTUTYT NMOYBOBEAEHHS W arpOXUMHUI
HAH benapycu, Ha nepHoBo-noa30aucThix nouBax ¢ pHge < 5,5 1 kr azota
JaBaj npudaBKy 7,6 Kr 3epHa siaMeHs, 39 kr — kiryOHei kaproderns, 31 kr —
KOPHEIUIOOB CaxapHOM CBeKJbl, a Ha mousax ¢ pHgg 5,66 — coorser-
crBerHo 20,2, 53 u 107 xr.

OheKTUBHOCTh KATMHHBIX yJOOpEHUIT TEM BBILIE, YEM HIDKE KHCIIOT-
HOCTB JIEPHOBO-TIO/I30JIMCTHIX MOoYB. OTBITH, poBeAeHHBIE Ha Jlonronpya-
HOM arpOXMMHUYECKOW OIBITHOM CTaHLMH, MOKa3ajd, YTO MPH U3BECTKOBA-
HUW YCHJIMBAETCS MOTPEOHOCTh KapTodens U JIbHA B KAJTHHHBIX yIOOpeHH-
sx. Tak, ecny TpyM BHECEHHH XJIOPUCTOTO Kajus Oe3 m3BecTH NpuOaBKa
yposxas KiryoHel kaprodens cocraBuia 10 %, To mocie W3BeCTKOBaHHS OHA
yBeanumiack 10 32 %. IlpubaBka yposkast JIbHOBOJOKHA OT KaJMHHBIX
ynoOpeHuii 6e3 u3Bectu ObLIa paBHA 23 %, a mocie u3BectkoBanus — 36 %.
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B cpexnem mo crpaHe omata ypojkaeM MHHEPAIBHBIX YIOOpEHUH Ha W3-
BECTKOBaHHBIX 1MouBax Ha 15-20 % BbIIIC 1O CPaBHEHUIO C KHCIBIMU. W3-
BECTKOBAaHHUE JaeT HauOOJbLIYIO OTIauy NP COBMECTHOM BHECEHHHU Opra-
HUYECKUX ¥ MHUHEpaIbHBIX ynoOpenuil. Ha ¢one n3Bectu B HaBo3e ycwiu-
BAIOTCS MIPOLECCHI PA3JI0KEHUs] OPraHUYECKOT0 BELIECTBA U Iepexona de-
MEHTOB IIUTaHUs B JJOCTYIHYIO IS pacTeHuit hopmy.

Takum 00pa3oM, U3BECTKOBAHHUE KUCIIBIX MIOYB B COYETAHUU C IIPUMEHE-
HHEM YHZOOpPEHHI SBISECTCS HE TONBKO HETIPEMEHHBIM YCIOBHEM MOTYICHUS
BBICOKHX YpO’KaeB Ha KHCIBIX ITOYBAX, HO M MEPOIPHATHEM, CIIOCOOCTBY-
IONIAM paIioHAIEHOMY, OoJiee SKOHOMHOMY HCIOJB30BAHUIO MHHEpab-
HBIX M OPTaHUYECKUX yIOOpeHNUH.

B nenmom Ha maxoTHBIX 3eMisix PecyOnuku Benmapych ¢ yueTom cTpyk-
TYpBI MTOCEBHBIX IUTOMa/eH MpHOaBKa YpO>KaHOCTH CEIhCKOXO3SIHCTBEH-
HBIX KyJabTyp npu pHge 4,1-4,5 cocraBmsier 6,3 1/ra K. €. Ha CyrJIMHH-
CTBIX 4 5,6 1/Ta HAa cynecyaHbIX mouyBax, npu pHyc 4,6-5,0 — 4,0 u 3,5 wra,
npu pHge 5,1-5,5 = 2,3 u 1,9 w/ra. Okynaemocts 1 T CaCO3 cocraBiser
0,93, 0,70 u 0,48 1/ra K. €. COOTBETCTBEHHO.

W3BecTkoBaHME AaeT HaMOOJNBIIYIO OTAA4y IPHU OJHOBPEMEHHOM BHE-
CEeHWH OpTaHWYECKWX M MHHEpaJbHBIX ynoOpeHmil. Ha ¢one m3Bectn B
HABO3€ YCHJIMBAIOTCS TPOIECCH PA3IOKECHUS OPTaHMYECKOTO BEIIEeCTBAa U
Mepexo/1a AIEMEHTOB IMUTAHUS B JOCTYIHYIO IS pacTeHui Gopmy.

W3BecTKkOBaHME KHUCIBIX MOYB YIy4IIaeT Ka4eCTBO CEIbCKOXO3sCTBEH-
HOW MPOIYKINHU: YBEINYNBAET COAEepKaHNE KpaxMmalia B KIIyOHSAX KapTode-
nst Ha 0,5-2 % u Oonee, caxapa B KOpHEIUIOJaX caxapHOW cBekibl Ha 0,6—
1 %, ceiporo mpoTenHa B 3epHE 3epHOBBIX KyIbTyp Ha 0,5-1,1 %.

5.3. ®opMBbI H3BECTKOBBIX Y100peHmit

N3BecTkoBbIe yHoOpeHUs nensaTcsa: 1) Ha TBepIble M3BECTKOBBIC ITOPO-
JIbl, TpeOYIOIIUE pa3Moiia TN 00XKHUra; 2) MATKHE U3BECTKOBBIE IIOPOJIBI, HE
TpeOyromnie pasmMoa; 3) OTXOIbI MPOMBIIIUIEHHOCTH, O0TaThIe H3BECTHIO.

Io conmepxanuto CaO u MgO TBepbie HOPOIBI ACHATCS HA CIEAYIOLIIE
TpyNIBEL: U3BECTHAKH — 55-56 % CaO u mo 0,9 % MgO; u3BeCTHAKH 10710-
MuTH3UpOoBaHHBIE — 42-55 % CaO u mo 9 % MgO; momomurer — 30-32 %
CaO u 18-20 % MgO. Ilo conep:kaHuIo TTIUHBI, TIECKa U IPYTUX IpuUMecei
TBEpAbIC MOPOABI NETSITCS Ha YHCThIe W3BECTKOBBIE MTOPOIBI — He Oonee 5 %
npumecei (M3BECTHSIK, TOJOMHT); MEPIeJINCThIC MM TIeCUaHUCThIE N3BECT-
KOBBIE TIOPOJIBI — 5—25 %; Mepresid WM NecYaHble N3BECTKOBBIE TIOPOJIBI —
ot 25 1o 50 % rauHBI NNIK TIecKa.
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K MSrkuM M3BECTKOBBIM MOPOJaM OTHOCSTCS M3BECTKOBBIC TY(bl — 80—
98 % CaCOgz; raxa (o3epnas usBectb) — 80-95 % CaCO; u ap. U3 mpo-
MBIIUICHHBIX OTXOJIOB claHieBas 3oma comaepxut 30-50 % CaO, 1,5-4,0 %
MgO, a takxe apyrue anements; aedexar — 60-75 % CaCOs;, 10-15 %
OpraHuyYeckoro BeuiecTna, a Takxe N, P,Os, K;0.

Ha teppuropun benapycu n3BectHo 6osree 470 MecTopoXkIeHUH KapOo-
HATHBIX TIOPOJ ¢ OOIIUM 3a1acoM OKOJIO 2,5 MIIp/I. T.

MoJioThie 1010MUTH3UPOBAHHBbIE M3BECTHAKHM M JA0JIOMHUTHI. B co-
CTaBe UX HapsAAy ¢ KapOOHATOM KAIIbIUsI COJCPKHUTCS M KapOOHAT MarHHs.
qaCTI/IHBI HNX MCHEEC PACTBOPUMBI U MCJICHHEC BSaHMO}leﬁCTByIOT C II04-
BO#, YeM YaCTHIIBI OJUHAKOBOTO pa3Mepa YHCTOH W3BECTHSIKOBOH MYKH,
cocrosieii B ocHopaoM u3 CaCOs.

W3BecTHAKOBass MyKa, MOJYYCHHAS Pa3MOJIOM JOJIOMHTH3HPOBAHHBIX
KapOOHATHBIX TOPOJ U JOJIOMHUTOB, OJlarofapsi HAJTHMIMIO MAarHUS JUIs Tec-
YaHBIX ¥ CYNECYaHBIX TIOYB LIEHUTCS BBINIC, YeM U3BECTKOBBIC YIOOPCHHS,
HE COoACpKaIIUE MarHus. JIOHOMI/ITI/ISI/IpOBaHHBIe U3BECTHSAKHW U OTOJIOMUTHI
00Jaar0T MOBBIICHHON TBEPAOCTHI0 U MAJIOH PacTBOPUMOCTBIO (HE BCKH-
MaloT OT Pa30aBICHHOTO PAcTBOPA XOJIOIHOW COJISTHON KHCIIOTHI).

Hamubonee parmoHaibHBIM HCTOYHUKOM ISl M3BECTKOBaHUS B Pecry0-
nmuke bemapyce ciaykar nojaoMuTel MecTopokaeHus Pyba (Burebekas o6-
JIACTh).

Men — Hamboisee pacmpoctpaneHHass B PecrmyOnmke Bemapyce kap6o-
HaTHasl Opoja, mouTu Beeueno cocrosinas uz CaCO; (90-100 % wHa cyxoe
BelecTBO). 3asieraet 1o oOpeIBUCTHIM Oeperam lnenpa, Coxa U UX IPUTO-
koB. KopeHHbIe 3anexu Mena 4acto oOHaxarTcs Ha riiyouny 10 M u 6osee
Ha OOJIBINIUX PACCTOSHUSIX. B psijie palilOHOB BCTPEYArOTCS OTIOKEHUS BO
BTOPUYHOM 3aJICTAHWH B BHJIE OTTOP)KCHIIEB. 37€Ch MEJI HEPEAKO 3aleraet
Ha NOBEPXHOCTH WJIM INPUKPHIT ciioeM nouBsl B 20-50 cM. Men ot apyrux
TBEpIBIX KapOOHATHBIX MOPOJ OTINYAeTCs OONBIIEH MSATKOCTHIO W JIeTde
TIOJIIAETCS pa3MOITy.

[on BnusHEEM YBIaKHCHHS MeEJl CPABHUTEIFHO JIETKO PACIUIBIBACTCS B
[IOYBE, U €r0 YacCTHUIIBl pa3MepoM 3—5 MM He YCTYMAloT [0 HEUTpatu3yro-
el crocoOHOCTH TOHKO M3MeENbYEHHBIM nopozaaMm. B bemapycu Bcrpeua-
IOTCS MECTOPOXKACHUS MeNa-pyxJIKa, 3aleraroliero TOJICTBIM CJIOeM Ha
IJIOTHOM MEJIOBOM mopoje. PhIXiblid Mell — NPOAYKT BbIBETPUBAHUS BEpX-
HUX CJIOEB MCJIOBOI'0 OTJIOXKCHUA — ABJIACTCA ACHICBBIM MATCPUATIOM JISA
HU3BCCTKOBAHUS KUCIIBIX IIOYB.

CornacHO TEXHHYECKAM YCIOBHSAM MeN IOJDKCH CONepKaTh HE MEHee
80 % CaCOg, yactur kpymHee 5 MM — He Oomnee 20 %, BiIakHOCTh — He 00-
nee 15 %. OH oTauYaeTcss OT M3BECTHSIKOB OOJbIICH MSITKOCTBIO, JIerde
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pa3MasibIBaeTCs, AEUCTBYET OBICTPEE MOJIOTOTO M3BECTHSKA W TOATOMY 3¢-
(dexTHUBHEE TOCIEeTHEr0, 0COOEHHO B mepBbIi roj. Ero nemecoodpas3Ho uc-
I0JIb30BaTh Ha MOYBAX, 00ECIIEYCHHBIX OOMEHHBIM MarHueM.

JoaomuroBasi myka. [lomydaroT pa3mMoiioM J0JIOMHTa, KOTOPBIH CO-
nepxut 25-32 % CaO u 17-21 % MgO (B cpennem 95 % aelicTByromiero
Bemiecta B nepecuete Ha CaCOj), BiaxHOCTh — MeHee | %. DTo 0OCHOBHOU
N3BECTKOBBIM MENMOPaHT B pecryOiuke, NpOM3BOIUMBIH Buredckum
OAO «lomomut». [lomoMuTOBas MyKa SIBISIETCS OUY€Hb XOPOIINM H3BECT-
KOBBIM yIOOpEHHEM JIi MHOTHX CEJIbCKOXO03SHCTBEHHBIX KYIbTYp (CBEKIA,
KapTodens, JieH, KIeBep, JTIOLEpHa, rpednxa, MOPKOBb, JyK U nap.). Oco-
O6eHHO 3(h(heKTHBHO ee MpUMEHEeHHEe Ha OeTHBIX MAarHHEM IIeCUYaHBIX H CY-
MeCYaHbIX MTOYBaX.

B ycnoBusx cinaboKUCI0N peakuy J0JIOMUTOBAsE MyKa B I'OJ BHECEHUS
B3aMMOJICHCTBYET C OYBON MEIJICHHEE, YeM JPYTHe U3BECTKOBBIC yI00pe-
Hus. Ho yxe Ha BTOpOi U TpeTuil ros ee AeiicTBUE NPOSBISETCS B IOJHOM
Mmepe. Haubonee nenecoobpa3Hasi cxema ee NMpUMEHEHHS: 3aBOJ — HKeEJe3-
HOJIOPOXKHAs LHUCTEepHa (IIEMEHTOBO3) — MPHUPEITBCOBBIA CKIIAJ] CHIOCHOTO
Tuna Ha 6a3ax cHaOxenus Paitarpocepsuc — APVYII-8, PYII-8 — none. Dtor
BHJ MEJHOpaHTa YHHBEPCAJICH, B MEPBYIO OUYEpeIb HCIOIB3YIOT €ro s
n3BectkoBanus moyB | m Il rpynmbl KMCIOTHOCTH, cilaboo0ecTiedeHHbIX
oOMeHHBIM MarHueM. OCHOBHOE W3BECTKOBOe ymoOpeHme B PecrmyOnmke
benapycs.

Crpipomoaorslii gosiomut. Conepxur He meHee 90 % CaCOs, He Oomnee
10 % Bnaru. M3-3a MOBBINIEHHON BJIa>KHOCTH BHECEHHE CHIPOMOJIOTOTO J0-
JIOMHUTA TIPOBOJIUTCS B OE3MOPO3HBIN TIEPHO IIEHTPOOSIKHBIMH pa3Opachl-
BaTeIsIMU. JTO ynoOpeHHe 1eiecoo0pa3HO HCIOJIb30BaTh B pailoHax Bu-
TeOCKOH 00J1aCTH, IPUIIETAIONINX K 3aBOTy «JlomoMuT, a Takxke B paioHaXx,
HUMEIOIINX TOABE3/IHBIE JKEJIC3HOJOPOXKHBIE MYTH Ha 0azaX CHAOXKECHUS
Paitarpocepsuc.

N3BecTnsikoBasi myka. [lomydaercs mpu pasmonie u3BecTHAkoB. Co-
JiepKaHUe YTIEKUCIOro KalbIus W Maraus B mepepacuere Ha CaCOj co-
IJIACHO TOCYIAapCTBEHHOMY CTaHAApTy MAOJDKHO ObITh He Menee 85 %,
BiaxkHOCTh — 1,5-2 %, comeprkanue gacTur pazmepom 0,25 MM — He MeHee
60 %, 6onbmre 1 MM — He Oonee 10 %. o BIUSHMIO HA CBOMCTBA MOYBEI U
YPpO’KalfHOCTh CEIBCKOXO3SIMCTBEHHBIX KYJIBTYp Ha IMTOYBaX, XOpOmIO obec-
MIEYCHHBIX MarHueM, OHa NPUOIMKAeTCs K JOJIOMUTOBON MYyKe, Ha TI04YBaXx,
c1ab0 00eCTIeYeHHBIX MarHUEM, 3HAYUTEIHHO YCTYIACT.

Kxenast (xomoBasi) m3Bectb (Ca0) ¢ conepxannem CaCOj 6onblie
170% - cunbHO- M OBICTPOJCUCTBYIONIMI H3BECTKOBBI MaTepHal.
[Tpu 06xwure xapOOHATHOM MOPOABI YIIIEKHCIBIE CONM KalbLMs U MarHus
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pasnararTcs 10 OKCHIOB KaJbIMI M MarHUS C BBIIEICHUEM YTICKHCIIOTHL
[Tony4eHHbI NPOAYKT W HA3BIBAIOT #OKEHOM, MM KOMOBOW, U3BECTHIO.
Uto0ObI MPUMEHUTH €€ KaK U3BECTKOBOE yI0OpeHue, TpeOyeTcst pa3Moll, 4To
Jienatb HeBbITOJHO. [ToaTOMY mepe] BHECEHHEM €€ MOJBEPraloT ralieHuIo
(obmuBaroT Bomoit). IIpu ramieHMM W3BECTh MEPEXOMWUT B THIPAT OKCHIA
kanpiust 1 Maraug — Ca (OH); u Mg(OH),, pacceinasice B nmopouiox (Iy-
IICHKY). Peakmwst mpoTekaeT ¢ BBIACICHNEM TEIIa.

l'amenas u3Bectsh (mymenka) conepxur 135 % B nepecuere Ha CaCOs.
Jna momydeHUs] TyMIEHKH NPUXOTUTCS M00aBIATH K KOMOBOI HM3BECTH
70-100 % BombI OT ee Beca, XOTS MO TCOPETUYECKUM pacdyeraM Tpedyercs
Bcero 32,5 %. D10 00ycioBIeHO TeM, 9TO OOJNbINas 4acTh BOABI MPH IIO-
BBIIICHUH TeMIIepaTyphl UCHAPSIETCs, HE yCIeBasi BCTYMUTh B XUMHUUECKYIO
peaxmmro. KoMOBYI0 M3BECTh MOKHO TacHTh B IIOJIE ITyT€M HIPHUCHIIKH €e
BJIOXXHOW TOYBOM. Takoil crmoco0 TalieHus He MO3BOJIICT, OJHAKO, MOJTY-
YUTH MaTepHall HEOOXOIUMOTO KadecTBa, TaK KaK YacTO OCTACTCS MaXKyIla-
sicq Macca.

lamenass w3BeCcTh, SBISACH OoJiee PACTBOPUMOM, YeM YTIIEKHCIIAs,
ObIcTpee B3aUMOJIEHCTBYET C NIOYBOM M MIO3TOMY B IIEPBBII IO/l IOCJIE BHE-
CeHHsI CHJIbHEE MOBHIIIACT YPOXKai pacTEHHU, YeM H3BECTHSAKOBAas MYyKa.
Ve Ha BTOpOU ToJ| pa3HHIlA B JCUCTBUU MEXAY HUMH CTIKHUBACTCS U B
MTOCTIC TYFOIITUE TOBI CPABHUBACTCSI.

lamenyro ¥ HeramieHyl H3BECTh CIeAyeT 3a/elbiBaTh B TOYBY HE
MO3/IHEE YeM 3a TOJITOPHI-ABE HEJENH IO MoceBa (B NMPOTUBHOM CIydae
BO3MOYHBI 0’)KOTH KOpPHEH MOJIOJIBIX PACTEHHUH).

N3BecTkoBBIE TY(]BI (KII0UeBasi H3BECTH) — MATKas KapOOHATHAS I10-
pona, conaepxaiias 6osee 75 % CaCOjz (uacto 90-98 % Ha cyxoii Bec), 10
5% MgO u no 0,5 % P,0s. B cyxom coctossHnn Ty mmeer Oenecsiid, ce-
pBIit min kenTo-0yphii 1BeT. OKpacka Ty(oB B piKaBble IIBETa Pa3IMYHON
WHTCHCUBHOCTH OOYCIIOBJIEHA COSAWHEHHMAMH Xeje3a. Typsl MOTyT UMETh
Pa3IUYHYIO CTPYKTYPY — MEIKOKOMKOBATYIO, PACCHITIATYIO, CPETHEKOMKO-
BaTyI0, KPYIHO- U IPOYHOKOMKOBATYIO M TOPOIIKOBOBHIHYIO. 3alleTaloT
Ty(bI OOBIYHO B MOHIDKCHHBIX MECTaX: B JOJUHAX PEK U PYy4YhEB, B MECTaX
BBIXOJIa KIIFOUCH, MHOTa HA JHE 0aJOK M KPYITHBIX JIOKOWH M y TIOJOIIBHI
CKJIOHOB.

BaxxHbIM CBOWCTBOM OOJIBIIIMHCTBA U3BECTKOBBIX TY(OB SIBIISICTCS MX BbI-
cokast APeKTUBHOCTH 0e3 0co00i MOopabOTKH. B 3TOM OTHOIICHWM OHU He
YCTYMAaroT WX MaJIO yCTYNa0T MOJIOTOMY U3BECTHSKY. Bee ke g ycunenus
JIEHCTBHA MX JKENATEIBHO TPOCESTh Yepe3 CUTO C OTBEPCTHUAMHE 3—5 MM.

O3epHasi u3BecThb (raxa) — kapOoHaTHas MOPOJAA, OTIOKEHHAS Ha JHE
3aCOXIINX, 3aMKHYTHIX BOJOEMOB U3 TPYHTOBEIX BOJI, OOTaTHIX KaJIbIIAEM.
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CBOICTBa M yCIIOBUSI 3aJIeTaHUsI 03EPHON M3BECTH MOTYT OBITH pa3ind-
HBIMH. B CBSI3M ¢ 3TMM paziM4aloT: a) 03epHYI0 M3BECTh — IOPOJY, OTJIO-
JKCHHYIO Ha JTHE 03epa C OTKPBITOW BOJHOW IMOBEPXHOCTHIO; 0) OOIOTHYIO
N3BECTh — MOPOJY, 3aJIETAloNIyI0 1MoJ1 ToppoM. B HEKOTOpBIX MecTax o03ep-
HYIO M3BECTh Ha3bIBAIOT O3EPHBIM MEPIrelieM MM W3BECTKOBBIM CalpoIe-
neM. Ecnm o3epHast M3BecTh MoJBepranach BHIBETPHBAHHIO M IOJICYIINBA-
HUIO C TTOTEpeil OpraHMYEeCKOTO BEIIECTBA, TO €€ Ha3bIBAIOT TAXEH.

O3epHast U3BECTh HE COJEPIKUT TBEPABIX BKIIOYCHUI U TIepe]] BHECCHH-
€M B IO4YBY He TpedyeT mpocemBaHHs depe3 IpoxoT. B Heil comepkurcs
60-97 % CaCOs, 0,2-1,1 % MgO, 0,17-1,62 % K0, 0,02-0,22 % P,0s, 1o
0,4 % SOz, UMEIOTCS U APYTHE MOJIC3HBIC COCTUHECHUS.

W3 nmpumeceil B raxxe BCTpedaroTCsl MMECOK, TIMHA M OpPraHUYecKHe Be-
mectBa (camporens, Topd). [Ipy 3HAUUTETEHOM COIEp)KAaHUU CaAIPOIIEIIS
03€pHYIO M3BECTh ClIelyeT BHOCHTh B ITIOYBY BO BJIXKHOM cOCTOSTHUU. [Ipu-
Mech Topda He yXyamaeT GU3NIECKUX CBOWCTB 03€pHOM M3BecTH. B 3aBu-
CHUMOCTH OT COJIepKaHHsI OPraHMYECKOTo BEIIECTBa U jKejie3a O3epHas M3-
BECTh MOJKET MMETHb TEeMHYI0, OypyIo, cepyio u Oemyio okpacky. B 6oib-
LIMHCTBE CITy4aeB rajka HAIOMHHAET MeJI C CEpOBaTOM OKPAacKOH M OTIHYa-
eTCst OOJBIION PHIXIOCTHIO.

Meprean coxepxkur 25-75% CaCO; wu bl ¢ meckom 20-40 %.
JlelicTByeT MeJICHHO, 11€7eC000pa3HO IPUMEHSTh Ha JIETKUX MOYBaX.

Topdotydsr 1 omepreneBanHbli TOP) B HEUEPHO3EMHOH T10JIOCE BCTpe-
YalOTCsI YacTo B 3aTOP(OBAHHBIX JIOJIMHAX PEK U PYUYbEB, 110 JTHHUIIAM OBpa-
TOB ¥ JOXXOWH, M0 OKpanHaM TOP(GSHUKOB HU3MHHOTO THIIA, MUTAIOIINXCS
KECTKHMH IPyHTOBBIMHU BoziaMH. B TopdoTydax yriekncias H3BecTb peaKko
MIPONHUTHIBAET BCIO TONIIY Topda, daie oHa oO0pa3yeT B HEM IPOCIOWKH
TOJIIITHONW B HECKOIBKO CAHTUMETPOB.

OOBIYHO U3BECTH B TOP(E OTKIAABIBACTCS B €T0 HIDKHHUX CIIOSX HA TITy-
6une 0,5-2,0 M u Goiee OT MOBEPXHOCTH M pexe Ha rimyomue 30-40 cm.
Conepxxanune CaCO3 B Topdortydax coctapuseT oT 25 1o 75 %. [Ipu BeICkI-
XaHUM TOP(OTY(] MOKpPHIBACTCS OENBIM HAJIETOM YIJIEKUCIIOTO KaJbIIHS.
Ecnu conepxanne CaCO3 B Topdoryde coctasisier MeHee 25 % Ha cyxoi
Bec (0T 5 10 25 %), TO TaKOW M3BECTKOBBIM MaTepuall MPHUHATO Ha3bIBATh
oMepreseBaHHbIM TOpPoM. B 0THOH U TOIl xe 3aexku BEpXHUHU CIIOW MO-
XKeT OBITh MPEICTaBICH OMEpresIeBaHHBIM TOp(oM, a HIDKHUH — TOPGOTy-
oM mm m3BeCTKOBEIM TypoM. TopdoTydsr u omepreneBaHHBIH TOpd —
OUYCHb IICHHBIC MECTHBIC yJOOPEHHS, TaK KaK IPH BHECEHHH UX B IMOYBY
JIOCTHTAeTCA HE TOJIBKO YCTPAaHEHUE M30BITOYHON KHCIOTHOCTH, HO U 000-
TalIeHNe TOYBBl OPTaHNYECKUM BemecTBOM. OMepreseBaHHbINH TOp) MOXK-
HO TPUMEHATH B KonmmdecTBe oT 20 o 40 1/ra, He omacasch IMepen3BecTKO-
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BaHUs mouBHl. [Ipn mpumenennu xe TopdoTyda cremyer yduTHIBATH CO-
Jiep)KaHUe B HEM YTJIEKHCIIOH M3BECTH M COOTBETCTBEHHO ITOMY YCTaHO-
BUTH HOPMY €r0 BHECEHHS B ITOYBY.

CanponesieBble M3BECTHSIKH — WINCTHIE OTJIOXEHHS Ha JHE 03epa,
oOoramieHHble KapOOHATOM KaJIbIMS W OPraHMYECKUM BEIIECTBOM. OTH
W3BECTHSIKM HEPEJKO 3aJIeraroT MOJ CJIOEM Taxu Win ToppoTyda Ha Iiry-
Ooune Oonee 1-2 M. CanponesneBble U3BECTHSKH SIBISIOTCS XOPOLIMM MaTe-
pHAaOM ISl I3BECTKOBAHMS 1TOYB. [[pUMEHSIOTCS BO BIIaKHOM COCTOSIHHH.

N3BecTKOBBIE 0TXOAbI MPOMBIILJIEHHOCTH. OTXOIBI MPOMBIIUICHHO-
CTH, COJEpKaIllie W3BECTh, SBILTIOTCS ICHICBBIM MaTepHAIIOM ISl U3BECT-
KOBaHUS KHUCJIBIX TTOYB.

D¢} PexTuBHOCTE M3BECTKOBBIX OTXOJOB IPOMBIIUICHHOCTH HEPEIKO
SIBIISICTCA OOJiee BBHICOKOM, YeM M3BECTHAKOBOW MYyKH. Tak, Hampumep, I10-
MEHHBIE U MapTEHOBCKHE IIUIaKH, COZAEpKalllie Hapsay C KalblMeM Mar-
HUH, pocdop, Mapranen U Jpyrue 3JEMEHThI MUTaHMS, Ja0T 00Jiee BBICO-
Kue mpubaBKU yposkas, 4YeM M3BECTHSKOBas Myka. B mnrakax, kpome Toro,
COJICPXKUTCA KpPEeMHHEBas KHCIIOTa, KOTOpas CHIDKAeT COJAEp)KaHHe IIo-
JIBIDKHOTO QJIIOMHHUS B TI0YBE, YTO O0ECHEYHMBAET JIYYIIYI0 YCBOSEMOCTh
¢docdopa pacteHIAME.

B psne oTX0H0B MPOMBINUICHHOCTH MOTYT COICPKAThCS BPEAHBIC IS
pacteHuil coenuHeHUs (CyIb(GUIBI H Ip.), KOTOPBIE MO BHECEHHS B MOYBY
TpeOyroT nopaborku. OmHaKo OONBIIMHCTBO OTXOJOB MOXHO HPUMEHATH
0e3 mpeaBapuUTENFHON TOPaOOTKH, W TOJNBKO HEKOTOPHIE U3 HHUX TPEOYIOT
pa3Mmorna.

Hedexar — 0TX0/bI CBEKJIOCAXapHBIX 3aBOA0B. OH COCTOUT B OCHOBHOM
u3 CaCO3; u Ca(OH), u comepxut a0 40 % CaO. Kpome 3T0r0 B HEM HMeE-
ercst 0,2-0,7 % N; 0,2-0,9 % P,0s; 0,3-1 % K0, a takxke 10-15 % opra-
HUYecKoro Bemectpa. Jledekar gomkeH coaepxkats He Oonee 30 % Biaru u
He mMeHee 60 % CaCOj3. Llenecoobpa3Ho ero NnpuUMEHsTh B paliloHaX, MpHie-
ralolIMX K caxapHbIM 3aBoaaM. J{Jist ero BHECEHUS MCIOJb3YIOTCS MallInHbI
LEHTPOOEIKHOTO THTIA. PeKOMEHAyeTCs MPUMEHATh B 0€3MOPO3HBIN MEPHOT
Ha CHJIBHO-, CPETHEKUCIIBIX U BEICOKOOOECIICUeHHBIX MarHHeM T0YBax, Mpu
3ayKCHUHU U TIepe3ayKeHNH KOPMOBBIX YTOIHH.

CaanueBas 30J1a — 3TO CyXO# MBUICBHIHBIA MaTepHal ¢ CoAep KaHuEeM
netictBytorrero Berectsa (CaCOs) 60-70 %.

XUAMUYECKUH COCTaB CIIAHIIEBOHN 30161 U ee (hU3MUecKre CBOWCTBA MO-
I'YT OBITH TOBOJILHO Pa3IMYHBIMHU B 3aBUCUMOCTH OT IIPOUCXOXKJICHHUS CJIaH-
LIEB, CIIOCO0a COKUraHMs M yaneHus 30Jbl. [Ipy BHeceHHn B TouBy 5—6 T/ra
cnaHIEeBoH 301161 oJHOBpeMeHHO BHocuTca 60—120 xr K,0. ITosTomy Kynb-
Typa, MOJ KOTOPYIO BHOCHTCS 30j1a, HE HYXJIAeTcsi OOBIYHO B JIONOJIHU-
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TETLbHOM BHECEHUHW KalMHHBIX ynoOpenwid. Cojepxamuecs B 30J€ MUKPO-
9JIEMEHTHI OKAa3BIBAIOT TIOJIOXKUTEIHLHOE NCHCTBUE HA YpOKall CENbCKOXO-
3SIMCTBEHHBIX KyJNbTyp. Helrpamu3syromas CrocOOHOCTh CIAHIIEBOW 30JIbI
skBuBaneHTHa 65-92 % CaCO;. Kanbuuit u maruuii cogepxarcs B Hell B
(dhopMe KPEMHEKHCIBIX U YIVIEKUCIBIX COJeH (YacCTHYHO B BUJIC OKCHIOB U
runpookucu). DochopHas KHUCIOTA 3076l MAJOAOCTYIIHA, a €€ MAarHHii,
KaJbIM{A U cepa — JIETKOYCBOSIEMbIC PACTCHUSIMU. SIBISSCH KOMIUIEKCHBIM,
MIPENMYIIECTBEHHO M3BECTKOBBIM yIOOpEHHEM, CIaHIeBas 30J1a 00JiagaeT
BBICOKOH 3(dexTrBHOCTEI0. OHAa HEWTpaIM3yeT MOYBEHHYIO KHCIOTHOCTH
HECKOJIBFKO MEJICHHEE U ci1adee, YeM OOBIYHBIC H3BECTKOBHIE YAOOPCHHUS.

b1 meyeil ¥ HEeMEHTHBIX 3aBOAOB ¢ coxaepkanneM CaCOj cBbImIe
60 % OOBIYHO MPUMEHSETCS B XO3AHUCTBAX, MPUIETAIONINX K IEMEHTHBIM
3aBoJiaM. DTH W3BECTKOBBIE MaTEepHaJbI BHOCSAT MallMHAMH C 3aKPBITHIMH
€MKOCTSIMH U C ITHEBMOYCTPOUCTBAMH.

5.4. 1o3b1, CPOKH U cNIOCOOBI BHECEHUS] U3BECTH

D(eKTUBHOCTh M3BECTKOBAHMS 3aBUCHT OT KHCJIOTHOCTH IIOYB: YeM
BBIIIIE KUCIIOTHOCTB, TEM OCTpee MOTPEOHOCTh B M3BECTKOBAHMU M OOJIbIIE
npubaBku ypoxas. O TOM, 4TO MouyBa KHCJIas, OPHEHTUPOBOTHO MOKHO
OTIPEJEINTh 10 HEKOTOPHIM BHEIIHMM Ipu3HakaM. Kucible cHIbHOIIOA30-
JIMCTHIC TIOYBBI OOBIYHO MMEIOT OEJIECHIl OTTCHOK, SIPKO BBIPA)KCHHBIN MO-
30JIUCTHIN TOPU30HT, nocturaronii 10 cm 1 6onee. Ha moBIIeHHYIO KiiC-
JIOTHOCTh TMOYBBI W HYXIA€MOCTh €€ B M3BECTKOBAaHHMH YKa3bIBAIOT TAKXKE
IUIOXOH POCT U CHIIBHOE U3PEXKUBAHUE IIOCEBOB KJIEBepa, JTIOLEPHBI, 03UMOMH
MICEHUIbI OpU MCPE3NMOBKE, O6I/IJ'H)HO€ Pa3sBUTHUC yCTOﬁ‘{HBle K KHCJIOT-
HOCTU COPHAKOB: IIaBCJIbKA, NUKYJIbHUKA, TOPULILI HOHeBOﬁ, JIIOTHUKA I10JI-
3ydero, Oenoyca, IIy4kd, XBola M Ap. boiblioe komudecTBo jebenbl U
KpanMBhI yKa3bIBaeT Ha TO, YTO [TOYBA HE TOJBKO KHCIas, HO U Oorarta 3je-
MEHTaMM MUTaHUS. YKa3aHHBIC MpU3HAKU OAar0T JIUMIIb HpI/I6J'II/I3I/ITeJ'H)HOC
MIPEACTABICHNUE O KHUCJIOTHOCTH MOYBBI M COBEPIICHHO HE MOTYT CIYXHTh
OCHOBaHMEM JUTS yCTaHOBJICHHUS 103 U3BECTH. boree TouHO cTeneHs HyXaa-
€MOCTH NTOYB B M3BECTKOBAaHWH MOKHO YCTAaHOBHTH IIOCIIE ONPEICIICHHS €€
THAPOJIUTHYECKOM KHUCIOTHOCTH, a TaK)Ke CTETICHN HACHIIEHHOCTH OCHOBA-
HUSIMU.

IToTpeOHOCTh TOYBBI B U3BECTKOBAHUM C JIOCTATOYHOM AJISI IpaKTHUe-
CKHX IIeJIell TOUHOCTBIO MOXKET OBITh OIpejiesieHa U TI0 OOMEHHOW KHCIIOT-
HocTH (pHkc)) ¢ ydeToMm Tuma u rpaHyJIoMeTpUdecKoro cocrasa mous. Om-
THUMAaJIbHbIE HHTEPBAIIbI KUCIOTHOCTH (pHyc)) [UTs BO3/EIBIBAHUS CENBCKO-
XO3STHCTBEHHBIX KYJIBTYP ONPEAEISIOTCS corylacHo Tadu. 5.3.
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Ta6nuna 5.3. OnTUMajabHbIe HHTEPBAIbI KHCJIOTHOCTH ISl BO3/IeJIbIBAHUS
CeJIbCKOX03siicTBeHHBIX KYJIbTYP (pHkci)

B TOM ymcne 1mo Tumnam ceBoo0OpOTOB
3€epHO-
€O JIBHOM, KapTo- | 3€pHO-TPaBSIHO- CBOITOBHMHBIC
ITouBsr B cpennemM | penem, monuHOM, TIpOMAIIHbIE i
o N npudepmckue (Kie-
OBCOM, 03UMOIt C KYKYypy30ii,
BEp, JIFOLIEPHA), OBO-
POXbIO KOpHEIUI0JaMu
LICKOPMOBBIE
JlepHoBO-
TO/I30JIUCTHIE:
necyaHble 5,3-5,8 5,3-5,5 5,5-5,8 5,5-5,8
cymecyaHble 5,5-6,2 5,5-5,8 5,6-6,0 5,8-6,2
CYTJIMHHUCTBIC 5,5-6,7 5,5-6,0 51-6,5 6,5-6,7
TopdsHbie 5,0-5,3 - - -
MuHepalibHble
MMOYBEI CEHOKOCOB| 5,8-6,2 - - -
M IacTOMILL

OnrtuManabHOE 3HAUYEHHE MOKa3aTels KMCIOTHOCTH Ul MAaXOTHBIX JIep-
HOBO-TIOZ30JIUCTHIX MOYB U PEepeHIUPYETCS B 3aBUCUMOCTH OT I'PaHyJIO-
METPUYECKOTO0 COCTaBa M COCTAaBISIET B II€JoM 1o pecnyomuke pHyg
6,0—-6,2. B HacTosIIee BpeMs CpeHEB3BELICHHBII 1T0Ka3aTellb KUCIOTHOCTH
(pHkc)) cocraBnsier 5,84. B mouBax pailoHOB, 3arpsA3HEHHBIX CTPOHIIHEM-
90, re KaIbIUi SBISETCS HanOoJee CyMEeCTBEHHBIM aHTarOHUCTOM CTPOH-
1us1-90, KACIOTHOCT MOYB JOBEACHA 0 ONTHMANIbHBIX 3HaYCHUI. MOXKHO
CYNTATh, YTO B HACTOSIIEE BPEMsI JOCTUIHYTa HIDKHSISI TPAHUIA ONTHMANb-
HOro rnokasateinsi B Pecniybnuke benapycs n 3amada cOCTOUT B TOM, 4TOOBI
HIOJIJIEPKUBATh €r0 Ha JJOCTUTHYTOM YPOBHE.

[TouBbl, CHIBHO HY’XAAIOIIMECS B HW3BECTKOBAHUM, H3BECTKYIOT B
NIEPBYIO OYepe/lb, CPEHEHYKIAIOLIUECS] — BO BTOPYIO M €1a00 HyKJarolu-
ecs — B TpeTblo ouepens. Ha mousax | u |l rpynm kucioTHOCTH TPOBOANTCS
MenropaTuBHOe (ocHOBHOe), Ha mousax Il u IV rpynn — noxnepskusaro-
11ee M3BECTKOBAHME, PACCUNTAHHOE HA HEHTpaTU3aluio BO3JCHCTBHS MO/~
KUCIIAIOIUX (aKTOPOB TPH OTHOCHUTENBHO OJarONpHUSITHOM HCXOIHOM
YPOBHE KHCIOTHOCTH IO THIIAaM CEBOOOOPOTOB B 3aBHCHUMOCTH OT HX
HACBIIICHUS KanbIe()OOHBIMY U KadbIHE(PHIEHBIMH KyJIbTYPaMH.

B ceBooGopoTax ¢ BHICOKMM YPOBHEM HACBHILICHUS JIBHOM, KapTodenem
1 JIIOIIMHOM U3BECTKOBaHHE MPoBOAAT npu pHcy 5,5 ¥ HUKe (Ha mecuaHbix
noysax — 5,25 u Hmxe). PekoMeHayeTcss BHOCUTH M3BECTh HETIOCPEACTBEH-
HO MO 3TH KyJIBTYPBI WM 3a YeThIpe U Ooiee JIeT 10 X nocesa. B ceBoob-
OpOTax € YyBCTBUTEJIBHBIMH K KHCIOTHOCTH KyJIbTypaMH B IIEPBYIO OdYe-
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pens HeoOXO0ANMO M3BECTKOBATH HE TOJBKO CHIBHO, HO M CPEIHE HYKAA0-
IIMeCs] B M3BECTKOBAHUH MOYBHI.

BHeceHre U3BECTKOBBIX MaTEPHAIOB IIPOBOIUTCS IOCIE YOOPKHA OCHOB-
HOTO ¥ MIOOOYHOTO YPOXKasi BO3JICIILIBAEMOM KYJIbTYphl. [IOBTOpHOE U3BECT-
KOBaHHE MAaXOTHHIX ITOYB W Mepe3aly’kaeMBIX 3eMellb pa3perraeTcs He pa-
Hee YeM depe3 4 Tojia mocje MPOBEJCHUS UX arpOXUMHUUYECKOro 00cieIoBa-
HUSL.

OdueHp Ba)XKHO ONPEACTUTH ONTUMAIBHYIO JI03Y M3BECTH C YIETOM OCO-
OCHHOCTCH MOYBBI M BO3JCIBIBAEMBIX KyIbTyp. Hanbosee To4HO 3TO MOXK-
HO cJieNlaTh M0 TUAPOJIUTHUECKOM KucinoTHocTH (B ToHHax CaCOjs Ha 1 ra).
B aToM cnydae BeawunMHY THAPOIUTHIECKON KucioTHOocTH (HT), BEIpaeH-
HYI0 B MAJUIMOKBHBaJIeHTaX (M2kB) B 100 T cyXoil MO4YBBI, YMHOXKAIOT Ha
ko3 punumenr 1,5, 1. e. noza CaCO; = Hr - 1,5. ®opmyna nonydyena B pe-
3yJbTaTe CIEAYIOMUX pacueToB. [ HelTpanuzanuu 1 M3KB KUCIOTHOCTH
(nonoB H") B 100 r mouss! Tpebyercs 1 MaxB, wmn 50 Mr CaCOs; yMHOXKHUB
MOCTICTHIOK BEIMYMHY HA MAcCy MaxOTHOTO CJIOS OJHOTO IeKTapa MOYBBI
(3 - 10° kr) 1 pasmenus Ha 1 - 10° (u1st mepecyera MHILTHTPaMMOB B TOHHBI),
TTOJTYIHIM:

H,. -500-3-10°
Hoza CaCO,4 = ———————=Hp -1,5.
1-10

J103BI M3BECTKOBBIX YAOOPCHHI MOXKHO TaKXKE OIPEICNIATh HA OCHOBa-
HUW OOMEHHOHW KHMCIOTHOCTH C Y4ETOM THIIA W TPAHYJIOMETPHUECKOTO CO-
cTaBa IMMo04B, UCXOJHOTO YPOBHS KUCIOTHOCTH (pHyci), comepxanus Tymyca
B MOYBaX, IUIOTHOCTHU 3arps3HCHUS TEPPUTOPHH paguoHykiuaaMu. Cpea-
HHUE J03bI U3BECTKOBBIX yIOOPEHUH, pacCUUTaHHBIE C YIETOM ITHX (haKTo-
POB, IJIsl TAXOTHBIX TIOYB MPHUBEACHBI B TaON. 5.4 1 5.5, I CEHOKOCOB H
nactouin — B Ta0n. 5.6. OHU paccUMTaHbl HA HEHTPATHU3ALHUIO MTOJHOW TU-
POJIUTHIECCKON KHUCIOTHOCTH Ha TIYOHHY MaXOTHOTO TOPU30HTA JI0 25 CM.

N3BecTKOBaHUE KHUCJIBIX MOYB SIBJsAETCS OAHUM U3 3P (PeKTUBHBIX
CIOCO00B CHHKEHHS MOCTYILUIEHHS PATHOHYKJIUIOB H3 MOYBHI B pacre-
HuA. BHecenue m3BecTH B 1103€, SKBHBAJCHTHOW THIPOJMTUYCCKON KUC-
JIOTHOCTH, CHIDKAeT cojepxaHue CTpoHIUA-90 u me3us-137 B mpoayKiuu
pacteHueBojicTBa B 1,5-2 pasa, a B OTICIBHBIX CIIy4asx B TPU pasa.
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Tabnuua 5.4. Cpeanue 103bl H3BECTKOBBIX Y/100peHMUI 1151 H3BECTKOBAHUSA
KHCJIBIX NAXOTHBIX A€PHOBO-NIOA30JUCTHIX U TOP(PSHBIX M0YB, T/Ta CaCO;

Copnepxa- pHka
I'pymiisl movB |HUe rymyca, 4,25~ 4,26— |4,51-|4,76-|5,01-|5,26—|5,51~|5,76—
% ¥ HIDKE 450 |4,75|5,00 (5,25 (5,50 |5,75| 6,00
MuHepajbHble
Mesnee 1,50 5,0 45 40 | 35| 30| 25 - -
Ilecuannie 1,51-3,0 55 50 45 | 40| 35 | 3,0 - -
Bosee 3,0 6,0 55 50 | 45| 40| 35| - -
Mesnee 1,50 55 5,0 45 | 40 | 35| 3,0 |25%* -
Penaocynee- 75761730 6.0 55 | 50| 45| 40|35 [30%] -
YaHBIC
Bosee 3,0 6,5 6,0 55| 50| 45| 40 [35%* -
Cas3HOCY- 2,0 u menee 6,5 6,0 55| 50| 45 | 4,0 [35%*3,0**
recyaHble Bonee 2,0 7,5 7,0 65| 6,0 | 55 | 45 [4,0%*(3,5**
Jlerko- n 2,0 u menee 8,0 75 70| 65| 60| 50 (45|35
CpEHECYTIIN-
HUCTHIC Bonee 2,0 9,0 8,5 80| 75| 70| 60 | 50| 40
Tsoxenocy-
TJIUHUCTEIC JIroboe 10,0 95 90 (85|80 | 70| 6,0 | 50
U [JIMHUCTHIE
Topdsnbie
Topdh - 8(12,0)* 65 |50[30] - | - - [ -
STHBI!
OPOIIbE — [@s0ae0m)+ 1007 7550 - [ - | - | -

* s mouB ¢ pHker 4,0 1 Hioke; ** 71t mo4B ¢ ypoBHeM 3arpsizHenus 1,0-4,9 Ku/km? te-
3uem-137 umm 0,15-0,29 Ku/km? crponnmem-90.

J103bI M3BECTKOBBIX yIOOPCHHI HAa 3TUX MOYBAX 3aBUCST OT IUIOTHOCTH
3arpsi3HEHUS] paguoHyKIMgaMu. [lpm mepBoM ypoBHe 3arpszHeHus (1-—
5 Ku/km? ne3usa-137 u 0,15-0,3 Ku/xm? cTpoHIms-90) 036l U3BECTKOBBIX
yIOOPECHUH YBEINYMBAIOTCS TOJBKO HAa TOP(SHBIX MOYBAX U JOMOJHUTEIb-
HO M3BECTKYIOTCS PBIXJIOCYIIeCYaHble MOYBHl — ¢ pHyc 5,51-5,75; cBsa3HO-
cynecuansie moussl — ¢ pH KCI 5,51-6,00. IIpu BTOpOM ypOoBHE 3arpsi3He-
nus (5,0-40,0 Ku/km? nesus-137 u 0,30-3,0 Ku/xm? cTpoHuus-90) 10361
M3BECTKOBBIX yIOOPEHMH YCTaHABIHMBAIOTCA M3 pacdera JOBEICHHS peak-
IIUH IOYBEHHOH CPEMIbI IO ONITUMAIFHOTO YPOBHS 32 OAWH TIPHUEM.
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Ta6auna 5.5. Cpeanue 10361 H3BeCTKOBBIX y100penuii (t/ra CaCOs)
JJISl U3BECTKOBAHUS KHCJIBIX IePHOBO-TIO30JMCTHIX U TOP(QSHBIX NOYB

NPH IVIOTHOCTH 3arpsi3HEeHUs paguonykimuaamu 5,0-40,0 Ku/km? nesnem-137

nin 0,30-3,0 crponnmem-90

C Hic
OfepIHKAHHE o
I'pynme! mous rymyca, ! 4,26 (4,51-|4,76—| 5,01- |5,26—-|5,51-(5,76—
% " 450 [4,75(5,00| 525 [5,50] 5,75 | 6,00
HYDKE
MuHepaJibHbIE
Menee 1,50 | 8,0 75 | 65|55] 45 | 35 — —
TIecuansie 1,51-3,0 8,5 8,0 70 | 6,0 5,0 4,0 - -
Bosee 3,0 9,0 85 [ 75| 65| 55 | 45 — —
Menee 1,50 | 10,0 90 [ 85| 70| 55 |50 30 —
Prixnocynecuansie 1,51-3,0 10,5 9,5 90 | 8,0 6,5 6,0 | 35 -
Bonee 3,0 | 11,0 | 100 [ 95|85 | 75 | 70| 45 —
ChasHocyTecuanbie 2,0 umenee | 12,0 | 10,5 (10,0 90| 80 | 65| 50 | 40
Bonee 2,0 | 13,0 | 11,5 |11,0|/100| 85 | 70 | 55 | 45
Jlerko- u cpenuecy- 2,0 u menee | 15,0 | 14,0 | 13,0|12,0| 110 | 95| 7,0 | 6,0
TIIMHUCTEIE Bomee 2,0 16,0 | 15,0 [ 14,0|13,0| 120 [10,5| 80 | 7,0
Topdsnbie
Topsmsie - 13,0 | 10,0 | 75 | 5,0 - - - -
— (19,00 - — — — — — —

IMpumeuanne. (19,0)* — wis nous ¢ pHye 4,0 1 HiKe.

Jlo3a n3BecTKoBOro ynodpenus B ¢pusnueckoi macce () onpenemns-
eTCsl MCXOI M3 CONEepKaHHWA KapOOHATOB (AEHCTBYIOIIETO BEIIECTBA H3-
BECTKOBOTO YIOOpEHHSA), a TAKKE BIAXHOCTH U IPaHYJIOMETPUIECKOTO CO-
craBa ynoOpeHus ¥ MOMpaBOYHOr0 Kod((HHUIIMEHTA Ha BHJT MEIMOPAHTA:

Ao

A, -100-100-100

rae 1, — pacuetHas no3za CaCOs, T/Ta;
M - conepikaHue JEHCTBYIOIIETO BelecTBa, B nepecyere Ha CaCOjz, %;
B — Bnaxxnocts, %;
A; — nons yactun meuee 1 mm, %;
A, — nons vactun 1-3 MM, %;
Az — nons yactun 3—5 mm, %;
A4 — nons yactuil Oonee 5 MM, %;
0,7, 0,5, 0,2 — HeiiTpanusyromiast CIOCOOHOCTh YACTHI] [0 CPABHCHHIO C
JacTUIIAMU MeHee 1 MM.
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[Ipu ucnonp3oBanuu nedekara, KapOOHATHOTO CAIPOMEIs, Mela J103a
onpenensercs mo Gpopmymne

Jly=1,-10*: M : (100 -B) - 0,8,
JJIA MATKHUX MEJIMOPAHTOB:
Tl =71, 10*: M : (100 - B).

IIpruMeHHUTENBHO K TOJIOMHUTOBOM MYKE, Y KOTOPOM COAep KaHhe YaCTHIL
MeHee 1 MM npubmmkaercs k 100 %, a BIaXHOCTh HE3HAYUTEIBHA, MOKHO

HCTIONIL30BaTh (HOPMYITy
Ho =M, :0,95.

BHecenne MBUIEBHAHBIX MEITHOPAHTOB OCYIIECTBIIICTCS MPH CKOPOCTH
Betpa He Oomee 6 m/c. Ilpu ompeneracHWU CKOPOCTH BETpa MOJB3YHOTCS
JIaHHBIMU METEOCTaHIMI. BHECEHNE MENMOPaHTOB B MEPUO/] MJIOXOH Mpo-
XOJMMOCTH MAIIUH HE TOTYCKACTCS.

Heobxonumo cobmronats pabodyto CKOPOCTh BHYKEHUS MAIIMH 110 BHE-
CCHHIO MEITMOPAHTOB, YCTAHOBIICHHYIO IIMPUHY pacceBa U MapauieIbHOCTh
MEXKITY CMEKXHBIMU IMTPOXOJaMU.

[Ipu W3BECTKOBAHWH 3alpemIacTCs BHOCHTh MEJIHOPAHTHl MAIIMHAMH C
MMHEBMATUYECKUM TIPUBOJIOM PabOYMX OPraHOB MPHU TEMIIEpAaType BO3ayXa
ke —30 °C, nmaBneHunm B nmctepHe ¢ MenumopaHtoM Beime 0,15 Ila
(1,5 k['c/M%), IpH HEHCTIPAaBHBIX MOHOBAKYyMMETPAX.

BHeceHre MeNHOPaHTOB MHEBMATUYCCKUMU Pa30pachIBATEISIMU C YKIIO-
HOM Oostee 7° 3amperraercs. Ha momnsx ¢ Oojiee KpyThIMH CKJIOHAMHU HEOO-
XOJMMO HCIOJBh30BATh IICHTPOOCIKHBIC pa30pachIBaTEIIH.

N3BecTkoBbIe YA00peHHs 00JaJal0T UINTEJIbHBIM [JelicTBHEM.
[Ipu BHECEHUU MOJHOW 1036l (OCHOBHOE M3BECTKOBAHUE) OHU MOTYT IOJIO-
JKHUTENBHO BIUSATh HA YPOXKAWHOCTh CEIBCKOXO3SIUCTBCHHBIX KYIBTYpP B TeE-
YeHHEe JBYX poTanuii 7-8-noipHOro ceBoo0OpOTa, MPH BHECEHHH MOJIOBHH-
HOM J103bl — Ha NPOTSDKEHUU OfHOW portaumu (6—7 ner). Haubonpumii a¢-
(eKT OT M3BECTKOBaHHS MPOSBisieTcs Ha 2—3-if TOJ Mociie BHECEHHs W3-
BECTKOBBIX YJOOpPEHHIA, 3aT€M KHCIOTHOCTh MOYBBI IOHEMHOTY MOBBIIIACT-
Cd W BO3HHWKAET TOTPEOHOCTh B IMOBTOPHOM H3BeCTKOBaHWU. OcoOeHHO
OBICTPO YBEIMYHMBACTCS KUCIOTHOCTh MPOM3BCCTKOBAHHBIX IOYB IPH CHU-
CTEeMaTHIEeCKOM BHECEHHH BBICOKHX J103 MHHEPAJIbHBIX yI0OpEHHH, mpexie
BCEro (PM3HOIOTUYCCKH KUCIIBIX.

[eprommanaocTh 1 3((HEKTUBHOCTH MOBTOPHOI0 U3BECTKOBAHMSA 3aBU-
CAT OT JI03bI YAOOPCHUH TPU TPEABAYIIEM H3BECTKOBAHUH U JI03 €KETOTHO
BHOCHMBIX MHHEpAJbHBIX YIOOpPEHHI: YeM HWHTEHCHBHEE IPUMEHSIOTCS
yIoOpeHus, TeM Yallle HY>KHO IPOBOANTH M3BeCTKOBaHKME. HeoOXoauMocTh
MTOBTOPHOTO W3BECTKOBAHHSA ONPEHCISAIOT 10 JAHHBIM arpOXHMHYECKOTO
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aHaJu3a IT0OYBbI (KI/ICJ'IOTHOCTL, COACPIKaHUEC Ir'ymMyca, COACPIKAHUC 00MeH-
HOT'O KaJIbIIUA U Maraus ¢ y4€TOM HUKINYHOCTH I/ISBCCTKOBaHI/I}I).

Ta6uuua 5.6. Cpeanue 10361 H3BECTKOBBIX y100penuii (t/ra CaCOs)
JJ151 H3BECTKOBAHUS KHCJIBIX IIOYB CEHOKOCOB M NMACTOMIT

pHkel

425-1 426 | 451- | 4,76~ | 501 | 5.26- | 5,51- | 5,76

mMe- | 450 | 475 | 500 | 525 | 550 | 5.75 | 6,00

He 3arpsi3HEHHbIC PAAMOHYKJIHJIAMH IOYBbI

I'pynmsl noys

ITecuansie 6,0 55 5,0 45 4,0 3,5 — —
Prixnocynecuansie 6,5 6,0 55 50 45 4,0 — —
CBsi3HOCYIIECYaHBIE 75 7,0 6,5 6,0 55 45 - -
Jlerxo- u cpeecy- 90 | 85 | 80 | 75 | 70 | 60 | 50 | 40
TJIMHHUCTBIE
TsKenoCyTTMHUCThIC 10,0 9,5 9,0 8,5 8,0 7,0 6,0 5,0
Topdsiabie (1523%)* 6,5 50 3,0 - - - -
ILioTHOCTD 3arpsizHeHus ne3nem-137 — 1,0-4,9, crponuuem-90 — 0,15-0,29 Kun/km
ITecuansie 6,0 5,0 5,0 45 4,0 3,5 - -
Prixnocynecuansie 6,5 6,0 55 50 45 4,0 3,5 —
CBsi3HOCYIIECYaHBIE 75 7,0 6,5 6,0 55 45 4,0 3,5
Cyrmnuetsie u -l gq | g5 | 8o | 75 | 70 | 60 | 50 | 40
HHUCThIE
Topdsiabie (1193’(?)* 10,0 75 5,0 - - - -
ILI0THOCTH 3arpsisHenns nesuem-137 — 5,0-40,0, crponmmem-90 — 0,30-3,0 Ku/km®
ITecuansie 9,0 8,5 75 6,5 55 45 - -
Prixnocynecuansie 11,0 10,0 9,5 8,5 75 7,0 45 —

CBsi3HOCYIIECYaHBIE 13,0 11,5 11,0 10,0 8,5 7,0 55 45

Cyrmsuetsie u -l 150 | 150 | 140 | 130 | 120 | 105 | 80 | 7.0
HHUCTBIC
13,0

Topdsubie (19,0)* 10,0 75 5,0 - - - -

* st mouB ¢ pHker 4,0 1 HiDKe.

IIpu cocraBieHUU MPOCKTA MO M3BECTKOBAHHIO KHCIBIX IOYB CEIbCKO-
XO3AWCTBEHHBIX 3€MENh B IIEPBYIO OUYepeIb BKIOYAIOTCA IMOUYBHI |
Il rpynn kucnotHoctu. Ilpu ompenencHuM MOTPEOHOCTH B MEIHOpPAHTaX
ucnonb3ytores cpennne 10361 CaCOj3 (T/Ta) 1Mo TpymaM KHCIOTHOCTH.

¢ ¢eKTUBHOCTH U3BECTKOBAHMS B 00JbIIOH CTeNeHH OnpeaesisieT-
csl PABHOMEPHBIM BHECEHHEM YHAOOPEeHWH M THIATEHLHBIM MepeMelln-
BaHHeM MX ¢ MOYBOH. MelmopaHThl peKOMEHIYETCSI BHOCUTD IO/ KYJIbTH-
BaIMIO WK OOPOHOBAHWE MOJCH, KOTOPBIC MPOBOAT CEIbCKOXO3SIUCTBCH-
HBIE OPTaHU3AIHH.
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W3BecTkoBaHME MOAPA3AEISIETCS HA MEIMOPATUBHOE — MPOBOIUTCA Ha
nosisix ¢ pHye | m 1l rpynm kxucnoTHOCTH, TOAEpKUBAIOIIEe — HA TIOYBaX
I u IV rpynm.

B ycnoBusix PecryOnnku benapych M3BeCTKOBaHHE MOKHO TPOBOIUTH
Kpyrielid rof. B 3uMHMII nepuof HMpOBOAMTCSA TONBKO MOJAEPKUBAIOIIEE
m3BectkoBanue mouB Il u IV rpynn kucnotrnoctu. IToussl | u Il rpynm
KHCJIOTHOCTH U3BECTKYIOTCS JIMIIb B CIIy4asiX, €CIIU B IPyroe Bpems roja He
MIPEJOCTABIIACTCS BO3MOXHBIM IPOBEIEHHE 3TUX paboT M3-3a HENMPOXOIH-
MOCTH Ha JaHHBIX ITOJISIX CIIEIHATH3UPOBAHHON TEXHUKH.

3ampemniaeTcss BHECEHHE MEIHOPAHTOB Ha 3aMep3IINe, HE IOKPHITHIC
CHEroM IaxoTHbBIE 3eMJIH. [ TyOMHa CHEXHOTO MOKPOBA, KOTOpasi HE JOJDK-
Ha TPEeBBIIIATh 25 CM, 3aMepsieTCs] HETIOCPEACTBEHHO Iepe]] IPOBEICHIEM
paboT Mo M3BECTKOBAHHIO M YKA3bIBACTCS B aKTe MpHUEMKHU padot. Pa3bpa-
ChIBAIOIIIHNEC JUCKH HeHTpOGC)KHI)IX MalluH OOJIXKHBI OBITH BBIIIE OTMETKH
CHEXXHOTO TIOKpoBa He MeHee yeM Ha 40 cMm. Hapeska Oymbao3epHBIX Tpo-
XO0OOB B TOJIIIC CHETa HAa M3BCCTKYCMBIX IIOJIAX HE AOIMYCKACTCA. HpI/I 3TOM
CHIDKAETCS CE30HHOCTH BBIMIOJNHEHUS Pa0OT, YMEHBIIAIOTCS CPOKH XpaHe-
HUS W3BECTKOBBIX YIOOpeHHH, yBeaumuuBaeTcs 000pauMBaeMOCTh CKIIAA-
CKUX TIOMCIIEHHH, PAalOHAIBHO HCIIONB3YIOTCS MAIIUHBI U MEXaHU3MBL
UtoObl y10OpeHus He CIyBaJIMCh CO CHEra M HE CMBIBAJINCH TaJBIMU BOJA-
MH, 3MMOI WX BHOCAT TOJBKO HAa POBHBIX IUIOMANSX (C YKJIOHOM He 0o-
nee 3°). Henp3s MPOBOANTE M3BECTKOBAHKE 10 TBEPJOMY HACTY M CHEXKHO-
My TIOKPOBY TOJIMUHOHN Oonee 25 cM. BmaxkHOCTh ymoOpeHHI HE MOJKHA
npesbiaTh 7-8 %, WHaYe HAa MOPO3€ OHM cMep3aroTcs. TOJNBKO TPH BbI-
MIOTHEHUN 3TUX YCIOBHH 3P (PEKTHBHOCTH 3MMHETO BHECCHHS W3BECTH HE
yCTyIaeT OCEHHEMY U BECCHHEMY.

KauecTtBo BHeceHus MCJIMOPAHTOB Ha KOHKPETHOM IIOJIE HUJIK Y4YaCTKE
ompeneNnseTcss Ha OCHOBE CIICAYIOIMINX ITOKa3aTelleii: COOTBETCTBHE HOpMa-
TUBHOM JI03€ BHECEHHUSI; PABHOMEPHOCTh BHECEHHUSI, BKIIIOUAsl yIOOPEHHOCTh
MTOBOPOTHBIX TOJIOC, OTCYTCTBUE MPOCHITAHHS MEITHOPAHTOB.

OcCo0eHHO OT3BIBYMBBI Ha M3BECTKOBaHHE, JaBas BBHICOKYIO NPHOABKY
YpO’KalfHOCTH, caxapHas M KOPMOBas CBEKJIA, KJIEBEp, JIOLEPHA, SYMEHb,
0o3uMas M SpoBas IIIEHHIA, KYKypy3a M IOYTH BCE OBOUIHBIE KYJIbTYPBHI.
[TosTOoMy B IepByIO OUepeh H3BECTKYIOT AEPHOBO-TIO30IUCTHIC TTOUYBHI | 1
Il rpynn kucnotHoctu (pHyc; MeHee 5,5), KOTOpbIe OTBOIATCS TOM OTH
KYJBTYPHIL.

B ceB0o060OpOTE, HACKIIEHHOM 3¢pHOBBIMHE KYIIbTypaMH, H3BECTh MOXKHO
BHOCHTB TI0/I O3UMBbIE, SIPOBBIE, 10/ TIOKPOBHBIE KYJIBTYPHI, KJIEBEP U MHO-
TOJIETHHE TPaBBl, B KOPMOBBIX CEBOOOOpPOTAaX — B IMEPBYIO OYEpEIb IOJ
KOPHEIUIONBI U KyKYypy3Y, @ B OBOLIHBEIX — IOJ KalyCTy M CBEKIy WJIM MX
MPEAUICCTBCHHUKHA.

[TouBbl MO/ MOCEBHI JIbHA U KapToderns, Kak yXe 0TMedanoch, HyXa-
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IOTCSl B U3BECTKOBAHUU TOJILKO IIPH CPEIAHEH M CHIBHOW KHCIOTHOCTH, TaK
Kak mipu BIcOKHX n03ax CaCOj xapTodens mopaxaeTcs mapiioi, CHIKaET-
cs cofiepiKaHUe KpaxMmalia B KIIyOHsSX, a JICH 3a00JIeBacT KaJbIIMECBBIM XJIO-
pPO30M, yXyIIIaeTcs KaueCTBO BOJIOKHA M3-3a HAPYIICHUS KaIUHHOTO MMUTa-
HUS ¥ YMEHBIICHUS YCBOSCMBIX COCIMHCHHUU Oopa B mouBe. UToOBI m30e-
XKaTh TOTO, PEKOMEHIYETCs] POBOJUTH W3BECTKOBAHNE HETIOCPEICTBEHHO
IO/ 9TH KyJNbTYpbI Ha nmouBax ¢ pHyc; 5,5 u Hike. Ha mpou3BecTKOBaHHBIX
MOYBax B C€BOOOOPOTE CO JHHOM M KapTodeneM J03bl KAIHHHBIX ymoope-
HUI YBEIMIMBAIOTCA B TIepBhIe Tpu rofa Ha 20 %, BHOCATCS Takke OOpHEIE,
MEIHBIE ¥ [TUHKOBEIE yIoOpeHus. JIydiM U3BECTKOBEIM yIOOpEHUEM IS
JMbHA W KapTo(ders SBISACTCS JOJOMHUTOBas Myka. [Ipu DOCTaToOYyHOM co-
JIEpKAHWM B TOYBE KalHsi U COONIIOJCHUH CPOKOB M TIPABWJI BHECCHHS
YIOOpEHHU CYIIECTBEHHO YBEIMYMBACTCS YPOKAHHOCTH KapTO(ens U BbI-
XOJ KpaxMaia ¢ eIWHHUIBI Iuromaaud. Ha Takux mouBax BO3pacTaeT ypo-
KAWHOCTB M KAYECTBO JIbHA.

ITonessie omeiTel MHCTHTYTA mouBoBeneHus u arpoxumuu HAH Pec-
myOnuku Benmapych ¢ JIONMHHOM TOKAa3alH, YTO OTPUIATEIBHBIX ITOCIIECH-
CTBHUI M3BECTKOBAHUS TAaK)Ke MOXKHO M30€KaTh, €CIIH JOMOJHUTEIBHO BHO-
CUTPH KaluitHbIe yaoOpeHus. Ha 1epHOBO-ITOI30IMCTON CYTIIMHICTON ITOYBE
camasi Hu3Kasi ypOKaifHOCTh 3eJicHOH macchel JronuHa (161 11/ra) OblIa mo-
JydeHa Ha M3BeCTKoBaHHOW mouBe (pHkc; 5,4) ¢ HU3KUM copaepkaHueM
xanus (60 mr KO B 1 kr oussn). [Tpu conepxannn kamus 180 Mr/Kr mOYBBI
OTPUIIATEIIEHOE BIUSHUE M3BECTKOBAHUS HE MPOSBISIIOCH U YPOKAWHOCTH
3eJIeHOM Macchl JironuHa Oblma 395 m/ra. DTO TOATBEp)KIAET, YTO Jaxe
KYJBTYpBI, HCOT3bIBUMBBIC HAa M3BCCTKOBAaHUE, IIPH MPABIIFHOM MpPUMEHE-
HUHU MaKpO- U MUKPOYJIOOPEHUI MOTYT JaBaTh BBICOKHIA ypokail U TOCIe
M3BECTKOBAHMUS IIOJHBIMH 103aMH, T. €. Ha mouBax ¢ pHyc; 6,0-6,5.

[TnomoBBIC U ATOIHBIC KYIBTYPHI, BBIPAIMBAEMBIC B PECITYOIHKE, CI1a00
YyBCTBUTEIHHBI K TIOYBEHHON PEaKINH, OJHAKO IIPHU CHIBHOIN KUCIOTHOCTH
MOYTH BCETJa CHWKAIOT ypoxkaitHocTb. Jlyummit sddext naror marxuii-
coJllepIKaIie N3BECTKOBBIC YIOOPEHHS.

Ha ceHokocax u macTOMIAaX U3BECTh BHOCST IO BCIAXaHHO ITOYBE MPH
Mepe3aay’KeHNH W KOPEHHOM YIYYIICHHH U 3aeNIbIBAIOT KYJIbTHBATOPOM.
[ToBepxHOCTHOE M3BECTKOBAHUE HA ITUX YroJbsiX HEI(D(HEKTUBHO U MOXKET
MIPOBOIUTHCA JIHIITH OAHOBPEMEHHO C MOBEPXHOCTHBIM yiTydieHneM. [locie
M3BECTKOBAHUS B TPABOCTOSX YMCHBIIACTCS YICIBHBIA BEC 3JIAKOBBIX TPaB
U COPHSKOB, a J10J1s1 O00OBBIX yBETMUMBACTCA, YIYYIIAeTCs X POCT U pa3-
BuTHe. brmaromapst 3ToMy TOBBIIACTCS MPOAYKTUBHOCTh YTOIWA W IHTa-
TEIBHOCTh CEHA U MAaCTOUIIIHBIX KOPMOB.

D¢} deKTUBHOCT, HM3BECTKOBAHHS 3aBUCHT OT CTCICHU KHCIOTHOCTH
MTOYBBI, OCOOCHHOCTEH BO3EIBIBAEMBIX KYIBTYp, HOPMBI U BHIA W3BECTKO-
BBIX yJ00peHuit. Uem 0oblile KUCIOTHOCTh MOYBHI U BBIIIC 10332 U3BECTH,
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TeM Ooublne 3¢ ¢GeKT oT u3BecTKoBaHus. [lociie M3BECTKOBAaHUS CHUJIBHO- U
CPETHEKHCIBIX IEPHOBO-TIOJ30JIUCTHIX ITOYB YPOKAHHOCTh O3MMOI HIIICHH-
LBl YBEJIMYMBACTCS Ha 3—7 1/Ta, O3UMOW KU, SPOBOW MIICHULIBI, STIMCHS —
Ha 2-5, KIeBepHOTO ceHa — Ha 8—15, caxapHOi M KOPMOBOW CBEKJIBI — Ha
40-100, xykypy3sl (3enenass macca) — Ha 30-70, kaprodens — na 10—
20 /ra.

[onoxutenpHOE JCHCTBHE IIOJHOW JO3bI M3BECTH, IO JaHHBIM
PVTI «HanmonanpHO-TIpakTHYECKUN TIeHTp 1o 3emureaenuto HAH benapy-
cuy, mposiBiseTcs Ha npotsokeHnu 8—10 Jer u 3a 370 BpeMs 00eCIieYnBacT
JIOTIOJTHUTENLHBIA ypoXkai, paBHBIA MpuMepHO 30 I 3epHOBBIX C€IUHUIL C
rektapa. Kaxmas TOHHa M3BECTKOBOTO YAOOpPCHHS Ha CpEIHE- M CHIIBHO-
KHCJBIX TT0YBaxX JAeT 3a POTALHIO 7-TIONIEHOTO CeBOOOOpOoTa OOMIYIO MpH-
0aBKy ypoikasi BCeX KyJbTYp, PaBHYIO B IIEPEBOJIC HA 3epHO 6—8 1, a 3a 11Be
porammu — 12—15 1. Tak Kak M3BECTKOBBIC yIO0OPEHHS MEIICHHO B3aWMO-
JIEHCTBYIOT C MTOYBOM, HAMOONBIIHIA 3P(PEKT OT U3BECTKOBAHHUS MPOSIBIISLCT-
cs1 Ha 2—3-i rof1 OCIe BHECCHHUSI.

W3BecTkoBaHME SABISIETCS OCHOBHBIM YCIOBHEM 3()()EKTUBHOTO IpHMe-
HEHHs yHOoOpeHMiI Ha KHCIBIX IMOYBaxX. YIOOpEHHs Ha HEN3BECTKOBAHHBIX
MOYBaX YacTO HE JAIOT 3HAYHMTEILHOTO MOBBIIICHUS YpOXas, OCOOCHHO
KYJbTYp, 9yBCTBUTEIBHBIX K KHCIOTHOCTH TOYBHL. V3BECTKOBaHHE pPE3KO
yBenuuuBaeT 3(p(PEeKTUBHOCTh OPraHMYCCKUX U MHUHEPAIBHBIX YIOOpPCHHUIA.
CoBMeCcTHOE BHECEHHE M3BECTH M HABO3a Ha KUCIIBIX MOYBAaX CIIOCOOCTBYET
MOJYYCHHUIO BBICOKMX U YCTOWYHMBBIX YPOXKACB CEIbCKOXO3SHCTBEHHBIX
KynbTyp. Ilox BAMSHHEM HM3BECTH YCKOPSETCS pa3io)XeHHE HaBO3a M IIO-
BBIIIACTCS UCIOJIb30BAHUE COJCPIKALIMXCS B HEM ITHTATCIBHBIX 3JICMEHTOB,
a HABO3 YCHIIMBACT ITOJIOKUTEIBHOE JICHCTBIE U3BECTH HAa CBOIMCTBA MOYBHI.
CoBMECTHOE BHECCHHWE HM3BECTH M HABO3a II03BOJIIET BJIBOE YMEHBIIHNTH
HOpPMY HaBo3a 0e3 cHIKeHUS 3()(HEKTUBHOCTH MUHEPAIBHBIX YI00PCHHIA.

DOxoHoMHYecKass 3(P(EKTHBHOCT, BHECEHHS HW3BECTKOBBIX YyIOOpEeHMit
MOJTBEPKICHA B MHOTOYHCIICHHBIX IMOJICBBIX OMbITaX. Ha cuibHO- U cpea-
HEKHCIIBIX MOYBaX 3aTpaThl Ha HM3BECTKOBAHUE OKYMAIOTCS CTOWMOCTBIO
JIOTIOJTHUTEIBHOTO YpOKasi 3epHOBBIX 32 1—2 roja, KOPMOBBIX — MEHEE YeM
3a TOM, a OBOIIEH — OT 3 /10 5 pa3 3a OJWH TOJl, Ha CITA0OKUCIBIX TOYBAX
OKYIAaeMOCTh YIOOpCHUN PUOIH3UTEIBHO B 1,5 pa3a MeHbIIe.

JIst coxpaHeHHs ¥ TOBBIMICHUS TI00poaus o4uB B Pecnybimke bena-
PYCh ©KErOJHO HEOOXOUMO H3BECTKOBATh 474 THIC. T'a MAXOTHBIX W JIyTO-
BBIX 3€MeJIb, IJIS 4ero HeoOXoaumo 2,2 MITH. T JOJIOMHUTOBON MYKH, Aede-
kara u canponens B nepecuere Ha CaCOs.
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6. MUHEPAJIBHBIE YIOBPEHUSA
6.1. Knaccupukanusi 4 cBOCTBa MHHEPAJBLHBIX YA00peHMit

MunepanpHble yAOOpEHUsI OBIBAlOT MPOMBIIIJICHHOTO M HCKOIAeMOTO
npoucxoxkaeHu. OHM COAEpKaT MUTATEIbHBIC JIEMEHTH B MHHEPAIbLHOM
¢dopme. CoipbeM IS MPOU3BOJICTBA MUHEPATBHBIX YIOOPSHHUH CITyXaT HC-
Komaemble 3anexu (s GocdopHbIX, KaTMiHBIX) U aTMocdepa (a1t a30T-
HBIX), @ TAK)KE T0O0YHBIE MPOIYKTHI IIPOMBIIIIIEHHOTO MPOU3BO/ICTBA.

Mo conepskaHuio 3JIEMEHTOB NUTAHUS Pa3IMYAIOT OJHOKOMIIOHEHTHBIC U
KOMIUIEKCHBIE MHHEpayibHble ynoOpeHus. OJHOKOMIIOHEHTHBIC COJepIKaT
OJIH OCHOBHOM 3JIEMEHT IUTaHUs: a30T, pocdop, Kaauii, MarHui, 6op u T. 1.
[To arperaTHOMY COCTOSIHUIO OHM OBIBAIOT TBEPJBIC, JKUJIKHE, CYCIICH3UPO-
BaHHBIC, & 110 CTPOCHUIO — TOPOIIKOBUIHBIC, KPUCTAIUTMYECKUE U TPaHyIIH-
poBaHHbIe. KoMIUIEKCHBIE yIOOpPEHHS COEpKaT Ba M OoJsiee dIIEMEHTa ITH-
TaHUS ¥ B 3aBUCUMOCTH OT TEXHOJIOTHH IIPONU3BOACTBA MOTYT OBITh CIIOKHBI-
MH, CJI0’KHOCMEITAHHBIMHU 1 CMELIaHHBIMHL.

Ta gacte ynoOpeHHs, KOTOpast MOKET OBbITh HCIIOIb30BaHA PACTCHHUEM,
HAa3bIBACTCS JCHCTBYIOIINM BEIIECTBOM (1. B.). OHO BBIp@KaeTCsi B IPOLICH-
Tax OT (U3NYECKOW Macchl: B a30THBIX ynoOpeHusix — B pacdere Ha N, B
dochopusix — Ha P,0s5, kamuitaeix — Ha K,0, maraneBsix — #a MgO u 1. 1.
Jlist mepecyera pekoMeHayeMol 103kl yAOoOpeHHH B KHJIOrpaMMax JI. B. B
¢du3nyecKkyr0 Maccy KOHKpeTHoro Buzaa ymoopenuit nozy N, P,Os u KO
yMHOXkatoT Ha 100 ¥ 1eisT Ha NPOLEHT NEHCTBYIOIETO BEIeCTBa B yI00-
penun. Harmpumep, nipu no3e 70 kr/ra a. B. a30Ta 1032 BHECEHNUSI MOYEBUHBL,
conepxamieit 46 % 1. B., Oymer paBHa 152 xr/ra [(70 - 100) : 46] wm
1,52 wra.

BaxseiimiMy GU3HYECKUMH, XUMHUYSCKIMH H MEXaHHMIECKUMH CBOM-
CTBaMM MHMHEPAJIBHBIX yIOOPEHHMH, KOTOpbIE HEOOXOANMO YUUTBIBATh IPH UX
XpaHEHNH M TPAHCIIOPTUPOBKE M OT KOTOPBIX 3aBUCUT 3()(HEKTHBHOCTH MX
JIEUCTBUSL, SIBISTIOTCSA: PAaCTBOPUMOCTB B BOJE, THIPOCKONNYHOCTb, CJICKHBA-
€MOCTb, BJIArOEMKOCTb, PACCEMBAEMOCTb, I'DAHYIOMETPHUIECKHH COCTaB, a
TaKKe MPOYHOCTH TPAHYIL.

Jlist mpenoTBpalieHus Mopuu ynoOpeHui NMpH XpaHeHWH HEoOXO0AnMO
YUYHUTBIBAaTh UX HACBIHYIO INIOTHOCTb, YIOJI €CTECTBEHHOI'O OTKOCA, a TaKKe
CHOCOOHOCTh K PacCllaMBaHUIO (JUIi CMEUIAHHBIX YIOOpEHHI), BS3KOCTb.
[Tpu opranuzanuu XpaHeHUs! yI0OpPEHUIl clielyeT 3HaTh U TaKUe UX Xapak-
TEPUCTUKH, KaK OTHE- U B3PBIBOONACHOCTb, & TAKXKE XUMHYECKHE CBOM-
CTBa — CBOOO/HYIO KHCJIOTHOCTb, CIOCOOHOCTh K PETpPOrpajaluy, Bblaese-
HUIO aMMHaKa.
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BuiraskHOCTB HE J0JDKHA TPEBBIIATH 3HAYCHUS, YTBEPXKACHHBIC TOCy-
JTAPCTBEHHBIM CTaHIAPTOM W TEXHWYECKIMH YCIOBHAMH. Tak, comepkaHue
BJIard B Cyib(are aMMOHHUS HE JOJDKHO mpeBbimaTh 0,6 %, B aMMuadHON
cenutpe u mouesune — 0,2-0,3 %, makcumalbHas BIaKHOCTh BOJIOPACTBO-
puMBIX (pochopHBIX ymoOpeHHi B 3aBUCUMOCTH OT BHJA JIOJKHA COCTaB-
JATh OT 3 10 5 %, KanmuidHBIX — oT 1 10 4 %, U3BECTHAKOBOW MyKH — 1,5—
4 %. Ilpu OTKIOHEHUH BJIAYKHOCTH MHUHEPAIBHBIX YIOOPEHUI OT CTaHAapT-
HOM CYyIIECTBEHHO MEHSIOTCSI X (PM3MKO-MEXaHWYECKUE CBOWCTBA, CHHUXKA-
€Tcsl KauecTBO.

I'nrpockonmm4YHOCTh — CIOCOOHOCTH MUHEPAILHBIX YAOOPEHUH MOTiIo-
IaTh BJIary U3 Bo3Jyxa — oueHuBaercs 1o 10-6auipHoi cucteme. CritbHON
TMI'POCKONINYHOCTBIO 00JIalaloT KayiblueBas cenurpa (no 9,5 Oamwra), am-
muayHas cenurpa (9,3); cpeqHe- U cnabOrurpocKonU4YHbl MoueBHHa (3,6),
JIBOMHOW TpaHynupoBaHHBIA cynepdocdhar (4,7), XJIOPHUCTHIA Kaawit
(3,2-4.,4). Tlpu BBICOKOW TUTPOCKONMYHOCTH YHAOOPEHHS CIIEKHUBAKOTCS,
TpaHyJIbl CTAHOBSTCS HEIPOYHBIMH, YXY/IIAETCS CHIIYYECTh W paccerBac-
MOCTh yIOOpeHMi. Y CIIOBUS XpaHEHUs, TPAHCIIOPTUPOBKU YAOOpEHUH, UX
YIaKOBKa 3aBUCST OT MX THTPOCKONMYHOCTH. be3 Tapsl mormyckaercs mepe-
BO3HTH M XPAHHUTb TOJBKO CIIA0OTHUTPOCKONTMYIHBIE YAOOpeHus ¢ 6amiom 3 u
HIDKE, CHIILHOTUTpOCKONYHbIe ynoOpenus (7—10 6amioB) XpaHsT B repme-
TUYHOH Tape (MOJIMATUICHOBBIX MEIIKaX).

BrnaroemkocTh BIUSCT Ha MEXaHWYECKHH pacceB ymoOpenuii. Ilpe-
JIeNIbHasl BIarOEMKOCTh COOTBETCTBYET MaKCHMaJIbHON BIIaYKHOCTH yn00pe-
HUH, TIPH KOTOPOH COXpaHSETCS BO3MOXKHOCTH YAOBJIETBOPUTEIBEHOTO HX
BHECEHHS TYKOBBIMH CESUTKAMH.

Crae:xuBaeMoCThb yIO0OpEHUH 3aBUCHT OT MX BIAKHOCTH, TUTPOCKOIIHY-
HOCTH, TPaHYJIOMETPHIECKOTO COCTaBa, a TaK)Ke YCIOBUH M IPOIOIDKH-
TeNbHOCTH XpaHeHus. ClIe)KHBaeMOCTh OIIPEIEISETCS 10 COIPOTHUBICHUIO K
Pa3pyLICHUIO IMITHHAPHUKA ClIeXkaBIierocs ynoopenus. CTemneHb CiIexnBa-
€MOCTH OIICHHBAeTCs 10 7-0amipHO# mKane. K CHIBHOCIECKHUBAIOIINMCS
yaoOpeHussM OTHOcsATCs kKapbamwun (¢ rpanymamu 0,2—1 MMm) — 7 6amios,
MEJIKOKPUCTALUTHYECKUIN XJIOPHUCTHINA Kanuid — 6 0amioB. ClexuBaeMOCTh
kapbamuza, cyibara aMMOHUS, aMMHa4HON cesuTphl (ppakuuns 1-3 mm)
OLICHMBAETCsl COOTBETCTBEHHO 1-2, 2-3, 3—4 Oawnamu. [Ipakriuecku He
CIICKUBAIOTCS CyIb(aT KaIns M KaJIuMarHe3usi. Y MEHBLICHHUIO CIIC)KUBAE-
MOCTH YJIOOpEHUH CIOCOOCTBYET BBIYCK MX B BHUJIE KPYIHBIX KPUCTAIIOB
U TPaHyJl, a TAK)KE XpaHEHHE ¥ TPAHCIIOPTUPOBKA B TEPMETHYHON Tape.

PaccenBaeMocCTh 3aBUCUT OT IPaHyJOMETPUYECKOTO COCTABA, ChIILy4e-
CTH M NpoYHOCTH rpaHyn. OneHusaercs 1o 12-0ajibHOI cucTeMe: YeM
JIy4dllle PaccerBacMOCThb, TEM BbIlle Oayul. PaBHOMEPHOCTH pachpesaeneHus
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ynoOpeHuii MO MOBEPXHOCTH IOYBBI 3aBHCHUT OT CBHITy4ECTH YAOOPEHHH 1
KOHCTPYKLMH MaIllH, BHOCSAILINX yJOOpEHUSI.

I'panynomMeTpuyecKkuii cocTaB, WM TOHUHA [TOMOJIa (pa3Mep 4acTull),
OIIpeNersieTCsl MEXaHHMYECKH — IPOCEMBAaHUEM YIOOpEHHH uepe3 CcuTa.
OT ynenbHOro Beca KPYIMHBIX U MEJKHUX (PaKIHid 3aBUCAT CIEKHBAEMOCTh
U paccenBaeMocTb yaoopenuii. [Ipu BHeceHun y1o0peHnii, 0THOPOIHBIX 110
IpaHyJIOMETPHYECKOMY COCTaBYy, LIEHTPOOEKHBIMU MalIMHAMU OHHM PaBHO-
MEpHO MOCTYNAIOT Ha JO3UPYIOIIEe YCTPOHCTBO U PACHPEACIAIOTCS 10 IIH-
pHHE 3aXBaTa MaIlUHEI.

IIpo4HoCTH IpaHyJI 3aBUCUT OT BIAXHOCTH, pa3Mepa 1 (hOpMbI YaCTHII,
IUIOTHOCTH YNMaKOBKH ymoOpeHHH. COXpaHHOCTh TI'PaHYIOMETPUYECKOTO
cocTaBa yqoOpeHni pyu XpaHEHUH, TPAHCIIOPTUPOBKE X BHECEHUHU B MIOYBY
orpenessiercst uX (QU3MYECKUMH CBOHCTBAMHM, CHIITYyYECThIO, CIIC)KUBAEMO-
cTbio. [IpodHOCTB TpaHyn MpOBepsieTCS MCHBITAHMSAMU HA pa3jiaBiIMBaHHC
(xrc Ha 1 eM?) uctupanue (B %), KOTOpble IPOBOAATCSA Ha CHELUANBHBIX
npubdopax.

Yro1 ecTeCTBEHHOT0 0TKOCA (TIOKOS) — 3TO YToJl KoHyca (Ky4u) yao0-
PEHUsl, HACKIMAHHOTO Ha TOPU3OHTAJIBHYIO ITOBEPXHOCTh. DTOT IOKa3aTeb
YUUTBHIBACTCS MIPU CTPOUTEIBCTBE CKIAJ0B, TAE YIOOPEHHs XPAHATCS HACHI-
IIbI0, TPOEKTHPOBAaHWM OYHKEPOB, TPAHCIOPTHBIX CPEACTB. YTONI €cTe-
CTBEHHOTO OTKOCA SIBJISICTCS TAKXKe MOKA3aTEJIEM PacCeMBaeMOCTH ymoOpe-
HUH.

Haceinnas miotHocTh (06beM 1 T B 1 M®) yuuTBIBacTCS IIPH POCKTH-
POBaHMY CKJIAJICKUX MOMEIIEHNH, OyHKEpOB. 3aBHCUT OT TPaHyJIOMETpHIC-
CKOTO cocTaBa ynoOpeHHH, pasMepa 1 (JOPMBI YacTHLl, BIaKHOCTH, THIPO-
CKOITMYHOCTH, & TAK)KE OT JAABJICHHUS BEPXHUX CIIOEB.

6.2. A30THBIC Y100peHHs

6.2.1. 3naveHue a30Ta 1/ pacTeHMil, cogepKaHNe U MpeBpalleHue
ero B No4Be

A30Ty IPHHA[UISKUT BeIyIlasi pojib B MOBBIICHUN YPOXKaeB CEIbCKO-
XO3SIUCTBEHHBIX KyNbTyp. OH SBISETCS Ba)KHBIM OHOJIOTMYECKHUM 3JIEMEH-
TOM M UIpaeT HCKIIOYUTEIBHYIO POJIb B )KU3HH PACTCHUH. A30T BXOIWT B
cocTaB OEJIKOB, SIBIISIOIIMXCS TJIABHOW COCTABHOM YacThIO IIMTOIUIA3MBbI U
spa KIETKH, aMUHOKHUCIIOT, HYKJICMHOBBIX KHCIIOT, XJIOpOodHiIa, aaKkaaou-
JI0B, (ochaTuaoB, MHOTHMX BUTAMHUHOB, TOPMOHOB U JIDYTUX OMOJIOTHYECKH
aKTUBHBIX BEIIECTB. Bce (hepMEHTHI, KaTaIM3UPYIOIIKE MPOILEecC OOMeHa
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BEIECTB B PACTCHUSX, — OEJKOBBIC BEIIECTBA, MO3TOMY HEIOCTATOYHOE
CHa0)XeHHE PAaCTeHUH a30ToM ocyiabiseT oOpa3oBaHue OEIKOB. ITO MPUBO-
JIIT K 3aMEJICHUIO MPOLIECCOB OMOCHHTE3a, OOMEHa BCeX IPyII XUMHYe-
CKUX COCJMHEHHH M pe3KOMY OCJIA0JIEHUI0 MHTEHCHBHOCTH (poTOCHHTE3a,
YTO B KOHEUYHOM cYeTe HEM30e)KHO CHU)KAET yPOIKaHHOCTB.

A3OT COIEP)KHUTCS B PACTCHUSX B CPABHUTENHHO HEOONBIINX KOJHMYE-
ctBax (0,5-4 % cyxoro Bemiectsa.). OnpeneneHue o0Iero a3ora He0OXo-
JIMMO TSI TOTO, YTOOBI 3HATh KOJIMYECTBO CHIPOTO OEKa B aHATH3HPYEMOH
MPOXYKIUK I YCTAHOBJIEHHS BBIHOCA €r0 C YpPOXAEM CEIbCKOXO3SIH-
CTBEHHBIX KYJbTYp U APYTUX LETEH.

ITpn omenke KadecTBa PACTUTENIHHON MPOIYKIMH Yalle OIPEACISIOT
UMEHHO CBIPOH OEJIOK, a HE «UUCTBIH» OEJIOK, TTOCKONIBKY €ro OINpPEAeIiTh
TpynHo. Ceipoit 6enok (mo pexomennauusm PYII «MHCTHTYT HOUBOBEIE-
Hus u arpoxumun» HAH benapycn) ams Bcex celbCKOXO3SHCTBEHHBIX
KYJIBTYP PaCCUMTBIBACTCSl YMHOKEHHUEM COJIEp)KaHMsl OOLIEero a30Ta Ha KO-
s¢¢urueHt 6,25.

CyTouHas noTpebHOCTh yesnoBeka B Oenke coctapyseT 80100 r. Ilura-
TeJIbHAs [IEHHOCTh KOPMOB BO MHOTOM 3aBHCHT OT COJiep)KaHHs Oenka.
KopMa Ha kaxmIyr0 KOPMOBYIO €IWHHIY IOJKHEI OBITH oOecmedeHsl 100 T
MIepeBapuMOro MpOTEenHa, T. €. KOpMa, KOTOpBIE coJepkaT Ha 1 KOPMOBYIO
ennHuy Menee 100 r mepeBapMMOro MpPOTEHHA, OTHOCATCS K KOpMawm,
MMEIOIIMM HEJO0CTaTOUHYIO OEJIKOBYIO NMUTATENBHOCTH, Ooee 100 — BrIco-
KYIO.

KauecTBo KOpMa MO COJEp)KaHMIO CBHIPOTO O€iKa OIEHWBACTCS II0
20-6ayIbHOM IIKaJIe: PH KOJHYECTBE ChIporo Oenka 15 % u Oosee (B pac-
gyere Ha cyxoe BemectBo) — 20 Oamios; 14,9-12,7 % — 16 6awios; 12,6—
11,7 % — 12 6amnos; 11,6-9,9 % — 9 6amnos; 9,8-8,3 % — 6 Gamios; 8,2—
6,1 % — 3 6amna; 6 % u Menee — 0 6aIOB.

Hapsiny ¢ o6mumM copepkaHueM A OLEHKH KadecTBa PACTCHUEBOIUE-
CKOW MPOAYKIUH OONBIIOE 3HAYECHHE UMEET OIPEAEICHIE aMHHOKHUCIIOTHO-
ro cocraBa 0enkoB. OcoOyl0 poib UTPaIOT He3aMEHHMBIE aMUHOKHCIIOTHI
(Jrm3uH, TpunTodaH, TEHINH, N30JICHIINH, BalMH, MCTHOHUH, ()eHUIIAAHWH,
TPEOHUH), KOTOPBIE HE MOTYT CHHTE3MPOBATHCS B OpPraHU3MeE YEJIOBEKa U
JKMBOTHBIX U JIOJDKHBI ITOCTYIIATh C MHUIIEH 1 KOPMOM.

MHor#ue npomyKThl YacTO COAEPKaT HENLOCTATOUYHOE KOIWYIECTBO HE3a-
MEHUMBIX aMHHOKHCIIOT. Tak, cyToyHasi MOTPEOHOCTh YEJIOBEKA B JIM3HHE
coctaBiusier 2—4 1, a B 100 T nmeHHYHOro xjeba COJNEPKUTCS TOJIBKO
0,124 r nuzuna. Ecnu denosek motpednser 600 r xieba B IeHb, TO OH YJIO-
BJIETBOPHUT NOTPeOHOCTH B JM3uHe Beero Ha 20 %. [ToaTomy Oenku pasHbIX
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poaykToB HepaBHOUEHHHI. 3a 100%-Hy10 OHONIOTHYECKYIO IIEHHOCTh MPH-
HATHI OEJIKM MOJIOKa M KypHHOrO siiina. LIeHHOCTh O€JKOB IIIEHHUIBI CO-
crasisier 52 %, a pxu — 75 %.

VYcnoBusL a30THOTO MHUTAHHS OKa3bIBAIOT CYIIECTBEHHOE BIHMSHUE Ha
pocT U pa3BuTHe pacteHHd. [Ipu mocTaTouHOM CHAOXKEHUHM PACTEHUIl a30-
TOM B HUX YCHJIMBA€TCS CHHTE3 OPraHHYECKHX a30TUCTBHIX BEIIECTB, 00pa-
3YIOTCSl MOILHBIE JIUCThSI U CTEOJIM C MHTCHCHBHO-3EJIEHON OKPAacKOM, pac-
TEHUSI XOPOLIO PACTYT M KyCTATCS, yiTydInaeTcss (pOpMHPOBaHHUE U Pa3BUTHE
OpraHoOB IUIOJOHOIICHHUS. DTO CIIOCOOCTBYET IOBBIICHHIO YPOXKAHHOCTH H
COJIIEp)KaHMIO B HUX OenKa.

OnHako NMpH OJHOCTOPOHHEM H30BITKE a30Ta 3aJepiKHBACTCS CO3pEBa-
HHE PacTeHHMIl, OHM PA3BUBAIOT OOJBIIYI0 BEreTaTHBHYIO Maccy, HO Mallo
3epHa, KIyOHEH U KOPHEIJIOA0B; Yy 3€PHOBBIX, JIbHA U JPYTUX KYJBTYp H3-
OBITOK a30Ta MOXeET BbI3BaTh MoJjeranue. [Ipu 3TOM MOXET yXyamaTbes
Ka4eCTBO PacTEeHHEBOJUECKON MpoAyKUuu. B kinyOHsx kaprodens cHuxa-
eTcsl collepKaHue Kpaxmala, B KOPHEIIoAaX CaxapHO# CBEKIIbI — caxapa 1
BO3paCTaeT CoJiepKaHhe «BPEIAHOT0» B MPOLIECCE caXxapoBapeHUsi HEOEIKo-
BOrO a30Ta, B KOpMax M OBOLIAaX HAaKaIUIMBAIOTCS MOTEHIMAIBLHO OMACHBIE
JUTS 4eJIOBEKa U )KMBOTHBIX HUTPATEL

VcTouHnkamu a3oTta I pacTEHUH SIBJISAIOTCS HMOYBEHHBII a30T, OpraHH-
YeCKHEe U MUHEPAIbHBIC YIOOPEHHUs, OHOOTHYECKHI a30T, HaKaIUTHBACMbIH
KIIyOCHBKOBBIMU OaKTEpHsMHU, CBOOOTHOKUBYIIIMMH a30TQHUKCUPYFOITIMHA
OpraHM3MaMH, a TAKKe a30T, MOCTYMAIINA ¢ aTMOC()EPHBIMH OCaIKaMU H
CEMEHaMH.

IToyBa — OCHOBHO# MCTOYHMK a30Ta JUIS CEIbCKOXO3IUCTBEHHBIX KYJIb-
Typ. OH HaXxOIUTCS B COCTaBE ryMyca, OPIraHUYECKHX COeAMHEHUH, BXOIs-
LIMX B PACTUTEbHbIE OCTATKH Pa3HOil CTENEeHU PasjioKeHHs, B MUKPOOHOM
m1asme. BanoBoe conepkanue a3ora B ousax benapycu BapbUpyeT B 3Ha-
YUTEBHBIX TIpeeiaX M 3aBUCHT OT THIA IOYBBI, I'PAHYIOMETPHYECKOTO
COCTaBa, 3alacoB IyMyca, PeXXUMa YBIAXHEHHUS, CTENICHU OKYJIBbTYpPEHHO-
CTH TIOYBBI.

HawnGonee GoraTtel a30TOM TOP(sIHO-O0JIOTHBIE TIOYBHI, I'JI€ €r0 COZAEp-
JKaHWe Kosebiercs B npeaenax 2,5-5,2 %, a 3anacel B TaXOTHOM TOPU30HTE
16-20 1/ra. B nepHOBO-IIOJ30IMCTHIX TOYBAX COZAEp’KaHWE OOLIEro asoTa
konebneres ot 0,10-0,16 % B cyrmunucteix 10 0,08-0,13 B cymecdaHbx u
0,07-0,10 % B mecyaHBIX ITOYBaX.

Ha oprannyeckue coefuHeHHs: OENKH, aMUHBI, aMHUIbl, aMHHOKHCIIOTEI
u 1p. npuxoantes 93-95 % nouseHHOro azora. OpraHMYECKH a30T Mpak-
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TUYECKH HEIOCTYIICH PACTCHHUAM M IIEPEXOIUT B YCBOSEMYIO JJIS PACTCHHMA
(hopMy JIMIIb TIOCIe MUHEPATH3ALUH.

PaznuyHple TPYNITBI MUKPOOPTaHU3MOB OCYILIECTBIISIOT IPOLECCH aM-
MOHU(DUKAIUYN ¥ HUTPU(DUKALIUK, B PE3YJIbTATe KOTOPHIX B OYBE HAKAILIH-
BaeTCsl MUHEPAIBHBIN a30T, BXOASAIIUIA B COCTAB aMMHAYHBIX U HUTPATHBIX
¢dopM. B 1epHOBO-IIOI30JIMCTHIX MOYBAX KOJMYECTBO MUHEPATIBHBIX COE/IU-
HEHUI — HUTPATOB ¥ OOMEHHO-TIOTJIOIIEHHOTO aMMOHHUSI — HEBEJIMKO M HE
npessimaet 1-3 % ot obmiero copepkaHus azora.

PasnoxeHrne a30THUCTBIX OPTaHMYECKUX COCAMHEHHH B MOYBE MOXKHO
NPEACTaBUTh B BHJE CIEAYIOIIEH CXeMbl: O€NKM —> T'yMUHOBBIE Belle-
CTBa — aMHMHOKHCIJIOTBI —> aMH/Ibl —> aMMHAK—> HUTPUTHI —> HUTPATHI.

CKOpOCTh MUHEPATU3AIHA OPTaHMYECKIX BEIIECTB IOYBHI, OCHOBHOTO
3armacHoro ()oH/a a30Ta, 3aBUCUT OT yCJIOBHI BHEIIHEH CpeIpl: TeMIIepary-
PBIL, BIIaXXHOCTH MTOYBHI, €€ KUCIOTHOCTH, XapaKTepa CaMoT0 OPTaHIMYECKOTO
BelIecTBa. B CBS3M C ATHM KOJMYECTBO OOPa3yIOUINXCS MHUHEPATbHBIX
¢dopM azoTa AMHAMUYHO. MaKkCUMyM €ro HaKaluIMBaeTCsl B BECEHHUI mepu-
OJ IPU OJArONPUSITHBIX PEKUMAaX TEMIIEPATYPhl M BIXKHOCTH JIsl TIPOLEC-
coB HUTpH(UKaMU. VIMEHHO B 3TOT NEPUOJ] B JIEPHOBO-TIOA30JIUCTBIX aB-
TOMOpP(HBIX MOYBAaX HaKaruMBaeTcs ero 45-85 kr/ra B 3aBUCHMOCTH OT
IPaHyJIOMETPUYECKOTO COCTaBa U CTEIICHU OKYJIbTYPEHHOCTH TIOYBBI.

Opnako oOpasyronuecs: B poluecce HUTpUGUKALUN HATPAThI, Oyaydu
MTOJIBMYKHBIMH COCTMHEHUSMH, MOTYT BBIMBIBATHCSI M3 ITOYBBI, a TAKXKE IO~
Bepratrbcs OMOJOTHUYECKON NeHUTpUuHUKAIMK — 00pa3oBaHHWIO Tra3000pas-
HbIX hopm azota (NO, N,O u N,), B pe3ynbTare 4ero TepseTcs a30T OYBBI.
BoccranoBnenne HUTPaTOB NEHUTPUPHIUPYIONMHI OaKTEPHAMH HICT Yepe3
psan mpomexxytodseix dtamoB: HNO3; — HNO, — (HNO), - N,O — N,
(HUTpaT — HUTPUT—> TUIIOHUTPAT —> 3aKUCh a30Ta —> MOJICKYJIIPHBIN a30T).

HWccrnenoBanus, MpoBeAeHHBIE B MOCIEIHEE BpEMS, TIOKA3ajH, YTO MOTe-
pH a3oTa B ra3oo0pasHoi (hopMe MOTYT MPOHMCXOAWTH M MPH IpoIeccax
aMMOHHU(HUKAIIUN 1 HUTPUPUKAITIH.

IoTepu a30Ta MOTYT MPOUCXONTH KAK TPU NPSIMOA JTEHUTPUPHUKALINH,
TaK M KOCBEHHOMW, WIIN «XEMOAECHUTPU(UKALINI», KOTOpasl CBs3aHa ¢ 00pa-
30BaHUEM ra3000pa3HbIX OKCHIOB a30Ta M MOJICKYJISIPHOTO a30Ta B Pe3yilb-
TaTe XUMUYECKUX PEAKLUI: IPU Pa3I0KEeHHH MPOMEKYTOUHBIX POJYKTOB
HUTpU(DUKAIMY — HUTPUTOB W THAPOKCHIAMUHA (OCOOEHHO INpH KUCIIOW
peaxiuu); npu B3aumozeiicTeuu HutpatoB ¢ NN,', a-amuHOKMCIOTaMH,
wonamu Fe?* 1 Mn?* 11 ¢ opraHidecKiME BEIEeCTBAMH TIOUBHL.

[Iponecchl AEHUTPUPUKAIIMH YCIITNBAIOTCS PH HEAOCTATKE KUCIOPOa
B HOYBe (€€ YIIIOTHEHHH, ITPH BBICOKOM COAEP)KaHUH BJard, OOIBIIOM KO-
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JIMYECTBE JIETKOMUHEPATN3YEMbIX OPIraHUYECKHX BEILIECTB, 3AMETHOM YCH-
JIeHuH AplxaHust — oopazoBanue CO,). B HOpMabHBIX YCIOBUSIX JEHUTPH-
(UKanus yCUIIMBAETCs C yBEIMYEHHEM IITyOUHBI O4Bbl. OCOOEHHO CHIIBHO
OHAa MPOTEKAET B HIKHUX CJIOSX AXOTHOT'O FTOPHU30HTA.

TakuM 00pa3oM, OTpHLATEIbHAs CTOPOHA NEPEBM)KEHHS HUTPATOB C
MPOCaYMBAIOLIEHCsl BOJIOW 3aKIIIOYAETCSl HE TOJBKO B TOM, YTO a30T yAajs-
€TCsl U3 30HbI KOPHEil, HO M B TOM, YTO HUTPATHI [IEPEMEIIAIOTCS B ITOJII0Y-
BY, TZIc HAXOANUTCS OCHOBHASI 30HA YCHJICHHOHN JCHUTPU(PHUKAIHH.

OT neHNTPUPHUKAITIHI MOXKET €XKETOIHO TEPSTHCS OKOJO 8 % MHUHEpaNb-
HOrO a3ora mouBbl M 15-25% a3oTa MuHepanbHBIX ymoOpenuid. Paszmep
MOTEPh a30Ta OT ACHUTPH(UKALIMN MaJIO 3aBUCHT OT ()OPMBI IPUMEHAEMBIX
a30THBEIX ynoOpeHmil. B ycnosusx Benapycu B razoo0pasHoii hopme Tepsi-
ercst B cpegHeM 25 % a30Ta, BHOCUMOI'O ¢ MUHEpAIbHBIMU U OPraHUYEeCKH-
MU YAOOpEHUSIMH.

[uk a3oTa B Ouocdepe npencrapicH Ha puc. 6.1.

Eessosspam+yoe unu

donzoapemeHHoe
omyywdenue Ha
NPOMBIUNEHHEIG
Momepu u dpyzue Hywdsi
€ gude NH, Momepu
MNuwa g sude NH,
Mpuxod 3a cuem: (Genoeex] el 2
- opaaumecxux Al Kommyuanb- \ o
SBHBIX mEeder - TMEe L T w Sl T e Fre e
yﬁo%peuuﬁ xpemenmm i «’ueomnme{ Omyymoenue
- Buoghukcayuu COpHAKaMU -~

- ocadkoa
- OpOCUMENLHLIX
eod

PacmumensHsie
ocmamsu Tlomepu om
cxuzaHus
‘PacmumensHe

acmameoa

x Azom & cocmage
op2aHuNeckoz20
gewecmsa 8 novae

Mukpo-
tongau- Momepu e sude

NHy, N;O, N,

MunepaneHed
a3om g noyse

—
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Momepu NO,
0Mm 8bIMbIEEHUA

Puc. 6.1. Llukx a3ota B 6uoctepe npu HHTEHCUBHON 00paboTKe
noyBsl (B. I'. Munees)

BriMeIBaHuE HUTPATHOI'O a30Ta M3 IMAaXOTHOI'0 CJOA IOYBbBI MOXKHO
npeaoTBpaTUThL BHECCHUCM 03 a30THBIX yﬂO6p€HI/II71 (HO BPEMCHU U KOJIU-
‘IeCTBy), COOTBETCTBYIOIIUX HOTpeGHOCTI/I KYJbTYP B a30TC Ha MPOTAKCHUN
BCreTanuu. KonuuectBo a30Ta, BHOCUMOT'O ¢ OpraHn4€CKUMU U MUHEpAJIb-
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HBIMH YZOOpPEHHSMH, AOJDKHO HEMHOT'O IIPEBBIIATH BBHIHOC C YPOXKasMU
CeJIbCKOXO035HCTBEHHBIX KYJIBTYP.

IoctynuBiire B pacTeHUss MHHEPAIbHBIC ()OPMBI a30Ta (HUTPATHI, HUT-
PUTBI, aMMOHUIT) TPOXOIAT CJIOXKHBIA UK NPEBPALICHUN, B KOHCYHOM
cYeTe BKIIOYAsCh B COCTAB OPIaHUYCCKUX a30THCTHIX COCIMHCHUI — aMu-
HOKHCIIOT, aMHJIOB M, HAKOHEIl, 0esTkoB. HUTpaThl 1 HUTPUTHI HE CLIOCOOHBI
BCTYIIATh B PCAKIUIO C KETOTPYIIAMH OPTaHUYECKUX KapOOHOBBIX KUCIIOT,
MO3TOMY Ul OOpa3oBaHMA AMHHOKHCIIOT OHHM B PAacTEHUSIX B IIpoIecce
(hepMEHTaTUBHOT'O BOCCTAHOBJICHHUS MPEBPAIIAIOTCS B AMMHAK.

Ecnu yrneBomoB A0CTaTovHO, aMMHAYHBIN a30T, MOCTYMHUBIIWN B pac-
TEHUsSI W3 MOYBHI WM OOpa30BABIIMIICA TPHU BOCCTAHOBICHWW HHUTPATOB,
MIPUCOCTUHICTCS K OPraHWYECKHM KHCJIOTaM — MPOAYKTaM HEMOJIHOTO
OKHUCIICHHSI YTIICBOJOB (IIaBEJICBOYKCYCHON M KETOTIyTapoBoi win (pyma-
POBOIt), 00pa3ysi aAMUHOKHCJIOTHI — ACIAPTUHOBYIO M TIyTAMHUHOBYIO. JTOT
MPOIIECC HA3BIBACTCS MPSIMBIM AMUHHUPOBAHUEM U SIBJIICTCSI OCHOBHBIM CITO-
coboM 00pa3oBaHMs aMUHOKHCIIOT. Bee Apyriue aMHHOKUCIIOTHI, BXOISIINC
B coctaB Ocinka (Oosee 20), CHHTE3UPYIOTCS [IEPEaMUHUPOBAHUEM aCIIapTH-
HOBOH ¥ IJIFOTAMHUHOBOM KUCIIOTHI M MX aMHJIOB — aclapruHa U MIF0TaMUHA,
a Tak)Ke B pe3ysIbTaTe IpYTUX CcrenupuuecKnx peakuid. B mpomecce mepe-
aMUHHUPOBAHUS IOJT BO3JCHCTBHEM COOTBETCTBYIOIINX (PEPMEHTOB MPOC-
XOIWT TIEPEHOC aMUHOTPYIIT YKa3aHHBIX M APYTHX KHUCIOT Ha IPyTHe KEeTo-
KHCJIOTHI.

[lepeamuaMpOBaHNEe MMEET OONBIIOE 3HAUCHHE JJISI CHHTE3a OCNIKOB, a
TaKXKe I 1e3aMHUHHUPOBAHUS aMHHOKHUCIOT. J[e3aMUHHpOBAaHNE — OTIIETI-
JICHHE aMUHOTPYIIBI OT aMUHOKUCIIOTHI, B Pe3yJbTaTe 4Yero oOpaszyercs
aMMHaK U Ketokuciora. [locienuss nepepabaTbiBacTCs paCTCHUEM B yTJic-
BOJIBI, )KUPBI U JPYrUe BEIIECTBA, AaMMHUAK BHOBb HCIIOJIB3YCTCs IS CHHTC-
32 aMHHOKHUCIOT. CHHTE3 OCIKOB, COCTOSIIUX M3 AMHUHOKHUCIIOT, COCIUHCH-
HBIX MEXJY CO00# NENTUIHBIMY CBSI3IMH, IPOUCXOJNT C YIACTHEM HYKJIC-
WHOBBIX KHUCIIOT, SIBIIIONIMXCS MATPUIICH, HA KOTOPOH (DUKCUPYIOTCS U CO-
€IMHSAIOTCS aMUHOKHCIIOTH B ONPEICICHHON MMOCIeI0BaTEIbHOCTH C 00pa-
30BaHHEM Pa3HOOOPA3HBIX OEITKOBBIX MOJIEKYI. OTHOBPEMEHHO C CHHTE30M
B PAaCTCHHSAX MPOUCXOTUT pacmaja Oeika Ha aMUHOKHCIOTH (OTIIETUICHHE
aMMHaKa moj feiictBueM (epmeHToB). B MOMOIBIX pacTymmx opraHax u
pacTeHHsIX OEJIKOB HAKaIUIMBaeTCs OOJBINE, YeM paclagaeTcs, Mo Mepe
cTapeHusi, HA00OPOT, PacUICIUICHUE HIIET OBICTPEE, YEM CHHTE3.

Kak moka3zamu wuccieqoBaHUs, aMMHAYHBI W HHUTPATHBIA a30T MPHU
OTPE/ICTICHHOM COYCTAHUU BHYTPEHHUX W BHEIIHUX YCIOBHUH — PaBHOICH-
HbIC UCTOYHUKHU a30THOT'O MUTaHUs pacTeHui. [Ipu HeHTpanbHOW peakuuu
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aMMHaYHBIE COJIM YCBAaMBAIOTCS PACTCHUSAMH JIydIle, a MPHU KHCIOH XyXKe,
4YeM HUTpaTHbIC 00pa30BaHUS aMUHOKHCIIOT, OHH B PACTCHHSX B IIpoIecce
(hepMEHTaTUBHOT'O BOCCTAHOBJICHUS MPEBPAIIAFOTCS B AMMHAK.

6.2.2. Knaccudukanus, moydeHue, CBOMCTBA H 0COOCHHOCTH
NPUMEHEHHS a30THBIX yA00penuii

A3OTHBIC yHOOpPEeHHS B 3aBHCHMOCTH OT COAEPKAIIMXCS B HHUX (popm
a30Ta TOAPA3ACIAIOTCS Ha 1IeCTh IPYII: HUTPATHbIE (HATPHEBas M Kajb-
IUeBasl CeNUTpa); aMMOHHUITHbIEe (CynbhaT aMMOHHS, XJIOPHCTHIH aMMO-
HUI); aMMOHHITHO-HUTPaTHBIE (AMMOHUITHAS CEUTPa); aMHUIHbIe (MoUe-
BHHA); aMMHa4Hble (0€3BOJHBIN aMMHaK, aMMUavHas BOJA); KapbdaMui-
ammonuiino-uuTpatHslie (KAC).

[Ipou3BOACTBO a30THBIX yIOOpPCHUN OCHOBAaHO TJaBHBEIM 00pa3oM Ha
MOJYYCHUH CHHTCTHYCCKOTO aMMHUAaKa U3 MOJICKYJISIPHOTO a30Ta M BOJIOPO-
ma. B cmoe Bosmyxa 15 kM Haj mom@aapio 1 ra COICPIKUTCS OKOJIO
78 TBHIC. T MOJICKYJIIPHOTO a30Ta, T. €. 3aMachl ATOTO JICMEHTA MPAKTUUCCKU
HE OrpaHWYeHBI. A30T MOIYYaOT, MPOIyCKasl BO3MyX B TEHEPATOP C ropsi-
MM KOKCOM. VICTOYHHKOM BOJIOpOJIa CIYXKHUT IPUPOIHBIN T'a3, HEPTIHBIC U
KOKcoBbIe ra3el. M3 cmecn a3ora u Bomopona (B cooTHomeHuu 1:3) mpu
BBICOKOH TeMIlepaType W NaBJICHWH B MPUCYTCTBHH KaTaJH3aTOPOB IOITY-
Y4ar0T aMMHaK:

N2 + 3H2 = 2NH3

CuHHTETHYECKUH aMMHaK HCIOJIB3YIOT HE TOJBKO ISl IPOW3BOJCTBA
aMMOHMHHBIX a30THBIX YIOOpEHHH, HO U a30THOW KUCIIOTHI, KOTOpasi UAET
JUIsl TIOJTy4€HHsI aMMOHUIHO-HUTPATHBIX U HUTPATHBIX yaoOpeHuid. OCHOB-
HBIMH ()OpMaMHM a30THBIX YIOOpEHUii, KOTOphIe BhIMycKatoTcs B benapycw,
seistrorest kapoamun, KAC, cynpdar ammonust. B Hacrosmiee Bpemst accop-
TUMEHT 3HAYUTEJILHO PAcIIMPEH 3a CUET IPOM3BOJICTBA HA UX OCHOBE ME]l-
JICHHOICHCTBYIOMHX (GOopM yIoOpeHuit.

HurpatHble yno0peHusi — HaTpueBasi U KajibliueBas cenurpa — B bena-
pPYCH HE NPHUMEHSIOTCS, OJHAKO 3HAHHE MX CBOMCTB M NMOBEACHHS B MOYBE
MOJIE3HO /UIA TIOHMMAaHHS OCOOEHHOCTEW NPHMEHEHHs APYTUX a30THBIX
ynoOpeHuit.

Hampuesas cenumpa (NaNOs) — comepsxur 16 % azota u 26 % HaTpusL.
Beimyckaemoe ynoOpeHue sBisieTcsi HOOOYHBIM MPOJIYKTOM IIpU IIPOU3BOA-
CTBE a30THOM KHCJIOTHI U3 aMMHaKa M IpEJICTaBIseT COOOH MEIKOKPHCTANI-
JIMYECKYIO COJIb OEJIOr0 WM CEpOBATOTO I[BETA, XOPOIIO PAaCTBOPHUMYIO B BO-

139



ne. ['MrpockonuyuHa ¥ NpH HENpaBUILHOM XPAaHEHHH MOXET CJICKHBATHCSL.
B cyxoM cocTosiHIM XOPOIIO PaccCeuBaeTCsl.

Kanvyuesas cenumpa (Ca(NOs),) comepxur 13—15 % azora. [onyuaer-
Csl IPU HEeWTpaJIM3alyy a30THOM KUCIOTHI U3BECTBIO, & TAKXKE B KauecTBE
MOOOYHOIO MPOIYKTA MPU MPOU3BOJCTBE KOMILJIGKCHBIX YA0OPEHH I Crioco-
O00M a30THOKHMCIIOTHOHM mepepaboTku ¢ocdaro. Kpucramimueckas coib
0enoro 1BeTa, XOpoIIo pacTBopuMas B Boje. OOnamaeT BBICOKOW THUTPO-
CKOMTUYHOCTBIO U JIAXKE TPH HOPMAJBHBIX YCIOBHUSIX XPAHEHHS! CHIBHO OT-
CBIpEBaeT U clexuBaeTcs. [103TOMy XpaHsT U IIEpeBO3SIT e B CIEHAIBLHON
BOJIOHETIPOHHIIAEMON YITAKOBKE.

HartpueBasi u KanbipieBasi CEUTPHI ABISIOTCS (QHU3HOIOTHYSCKU LIET04-
HBIMH yJ100peHusiMH. Pactenust ycBauBaroT u3 HuX Oombmie aHnoHsl NOg
uem karuonst Na* u Ca?*, koTopbie, ocTaBasch B ouBe, 06pa3yioT OCHOBa-
HUSI M CABHTAIOT PEAKIMIO MOYBEHHOTO pacTBOpa B CTOPOHY MOJIIETaYHBa-
HUs. B cBsi3u ¢ 3TUM HUTpaTHBIE yN00peHus BecbMa 3(h(HEeKTHBHBI Ha KHC-
JIBIX JIEPHOBO-IIO/30IMCTHIX TTIOYBaX.

B nouBe cenuTpsl OBICTPO PACTBOPSIOTCS M BCTYIAIOT B OOMEHHBIE pe-
aKIMM C KATHOHaM¥ NOYBEeHHOTo nornoniatoniero kommekca (I1I1K):

HHK) C P 2NaN03 - HHK) 2+ + Ca(N03)2,

C a2+

+ 2+
TITIK) H+ + Ca(NOy), _ TIIIK) ﬁ? + 2HNO; .

H+

Karuonst Na* u Ca?* nornouatorcst mouBoii, a anuousl NO3 ocrarorcst
B TIOYBCHHOM PaCTBOPE, COXPAHsI BBHICOKYIO MOJIBUKHOCTB. [Ipy BHECCHHU
B IIOYBY HUTPATHBIC yIOOPEHHUS CPABHUTEIBHO JICTKO BBEIMBIBAIOTCS U3 €€
MAaXOTHOTO CJIOS, TIO3TOMY HMX MPHUMEHSIOT O] MPEINOCEBHYIO KYJIbTHBA-
LU0 M JUTS TIOJKOPMKH PAacTeHUU BO BpeMs Beretanuu. O4eHb XOPOIIo UC-
M0JIb30BaTh HUTPATHBIC YAOOPEHUS IS MOAKOPMKH O3MMBIX, HPOIMAIIHBIX
U IPYTUX KYJbTYp, & HATPUEBYIO CEJUTPY — B PAJKHU MPHU MOCEBE CaXapHOM
CBEKIJIbI, KOPMOBBIX M CTOJIOBBIX KOPHEIUJIOJOB, TaK KaK HATPUH YCHUIIMBACT
OTTOK YTJICBOJIOB M3 JIUCTHEB B KOPHU, IOBBIIIAS YPOXKAWHOCTh KOpHEH U
Collep)KaHUE B HUX caxapa.

K aMMOHHITHBIM yI00peHHSIM OTHOCSTCS CYNb(haT aMMOHHUS, XJIOPH-
CTHIi aMMOHHMI, a TaKKe YIJeKUCIbld aMMOHMH. bonee mHpoKo U3 ITUX
(dopM ynoOpeHHi TPUMEHSCTCS CYyIb(haT aMMOHUS.

140



Cynopam ammonus, unu ceproxucnoiti ammonuti ((NH;),SO,), nomnyya-
10T YJNaBIMBaHUEM CEPHOM KHCIOTON aMMHaka M3 ra3oB, 00pa3yOIIuXCs
P KOKCOBAaHMM KaMEHHOTO YIJIA, WM HEWTpanu3aluell CHHTETHIECKUM
aMMMaKOM OTpaOOTaHHOHW CEpHOM KHCIIOTHl Ha Pa3IMYHBIX XHMHUYECKHX
IIPOM3BOJICTBAX. boibnioe konmuecTBo cyiabdaTa aMMOHHUS BBEIpaOaTHIBAIOT
B KayecTBe MOOOYHOTr0o MPOJYKTa IIPU HPOU3BOJCTBE Kamnpoiakrama. CuH-
TETHYECKUI Cyiab(aT aMMOHMS Oeloro IBera, a KOKCOXMMHYECKHH H3-3a
OpraHMYeCKHX IpHMecell HMeeT cepylo, CHHEBATyI0 MM KpPacHOBATYIO
okpacky. Ynobpenue coxepxur 20,5-21 % azora u 24 % cepsl. Manorur-
POCKONIMYEH, MOATOMY HpPH HOPMAJBHBIX YCIOBHSAX XPAHEHHUS IOYTH HE
CIIEKHMBACTCS M COXPAHAET XOPOIIYI0 PaCCEHBAEMOCTb.

ITocne BHeceHUs] B MOYBY Cylb(paT aMMOHHS OBICTPO PacTBOpSETCS B
ITOYBEHHOM BiIare M BCTyNaeT B 0OMeHHbIe peakimu ¢ katnoHamu [1T1K:

2+ +

TIIK) g"} + (NH),S0, " TIIIK) NI* + CaSOs.
4
H+

ITornomieHHbIi aMMOHHM JOCTYTICH JJISI PACTEHUN M XOPOIIIO 3aKpeTuis-
ercst B mouse. [loaTomMy cynphaT aMMOHHS, KaK IPaBMIO, BHOCSAT B Kade-
CTBE OCHOBHOT'O Y1OOpEHMSI.

Cynbdar aMMOHHS (HU3HOJIOTHYECKH KHCIIOE yIOOpEeHHe, TaKk Kak pac-
Tenus OwicTpee U Gonblne motpebnsroT katnonsl NH,", yem anuoHbI S0,
[Mocnennuii, coenuHSACH ¢ BOJOPOIOM, 00pa3yeT CEpHYIO KUCIIOTY, BBI3BI-
Bas MMOJKUCJICHHE MOYBEHHOTO pacTBopa. [Ipu crcreMaTnyeckoM mpuMeHe-
HUW 93TOTO YAOOpeHHs, OCOOCHHO Ha ManoOy(depHBIX IepHOBO-TION30-
JUCTHIX MOYBaX, MMOBBIMIAETCS KUCIOTHOCTh, YMEHBINAETCS CTEIICHh HACHI-
LIEHHOCTH MOYB OCHOBAaHHUSMH. B pesynbrare yXyaIIaroTcsi yCIOBUS POCcTa
pacteHuit u cHWXaercs 3PPEeKTUBHOCTH yn00peHnil. OCOOEHHO CHIIBHO
MOJIKUCIISAIONIee eicTBre cynb(aTra aMMOHHS CKa3bIBACTCs Ha KYJIbTypax,
YYBCTBUTEIBHBIX K MOYBCHHOH KHCIOTHOCTH: KIICBEp, IIICHHUIA, SYMCHB,
CBEKJIa W KaIlycTa, IUIss HUX 3TO ynoOpeHue meHee 3¢ deKkTuBHO, YeM HUT-
parHble. OTpHULIATENbHOE BIHMSHUE CyJb(aTta aMMOHHS YCTpaHSETCS H3-
BECTKOBAHUEM KHCJIBIX [TOYB U XOPOLICH 3anpaBKOW OpraHMYeCKUMH YI00-
perusiMu. sl KyIbTyp, HOJIOKUTENBHO peardpyrolinx Ha cepy (KapTo-
(enb, KanmycTHbIC), CyIb(aT aMMOHHsI OJ1aroaapsi MPUCYTCTBUIO B HEM CEPbI
SIBIIICTCA OOHUM W3 JTyYIINX a30THBIX yAoOpeHuid. s Heiftpanuzamu 1 11
MTOIKUCIISAIONIETo AeicTBuUs cynbdara ammonus Tpedyerces 1,3 m CaCOs.

Xaopucreiii ammonuii (NH,CI) — menkokpucramindeckas coib 0eno-
ro ngera. Cozmepxur 24-25 % N. [ToO0YHBIH NPOIYKT HPH MPOU3BOJCTBE
COJbI aMMHAYHBIM CIIOCOOOM, TaK K€ KaK M CEPHOKHCIBIA aMMOHMH, (Qu-
3MOJIOTHYECKU Kucioe ynooperne. Conmepxur 66 % xmopa. B cBa3u ¢ BbI-
COKHM COZIep)KaHHEM XJIOpa HE PEKOMEHIYeTCsl MPUMEHATH O] KYJIbTYPHI,
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YyBCTBHUTEIbHBIC K XJIOPY (Tpeunxa, kaprodensb u Ap.). st yctpanenus 1 11
noakucstromntero aeicteust NH,Cl tpebyercs 1,4 1 CaCOs.

AMMOHMAHO-HUTPATHbIE YI00peHusl. AMMOHUHAS (AMMUayHas) ce-
aumpa (NH4NO3) conepsxut 34,5-35 % azora. [Tomydaercst HeTpamn3aii-
eil a30THOM KHCIIOTHI aMMHUAaKOM. belloe KpHCTaITMYecKoe BEIIECTBO, XO-
pOIIO pacTBOPUMOE B BOJE. BhIMyckaeTcss B TpaHyTUPOBAHHOM BUJE, IMO-
ATOMY COXPAaHSET XOPOIIYIO CHITYYECTh U PACCEUBACMOCTb. B3phiBoomacHa.
XpaHuTh € HEOOXOAUMO B CYXOM MTOMEIICHUH, 000PYTOBAHHOM IPOTUBO-
MOYKaPHBIMHU CPEICTBAMH.

B amMMOHMITHOW cenmuTpe ymayHO COYETAroTCA OBICTPOACHCTBYIONIHI
HUTpPATHBI a30T C MeHee INOJBM)XHBIM aMMOHHIHBIM. M3 pacTtBOpa
NH4NO; pactenns GsicTpee mormomatot katnoH NH,", gem ammon NOj
MIO3TOMY aMMOHHUIHAA CeNUTpa (PU3UOJIOTHUECKH KHUCIOE YHOOpeHHe, OA-
HAKO MOJKHUCIISIONICE ICHCTBUE e¢ Ha TOYBY BBIPAKCHO cllabee, YeM Cyiib-
¢ata ammonwst. st Helitparmzanuu 1 11 noakucistorero aeiicteust NH;NO3
tpedyercs 0,75 11 CaCOs.

B mouBe aMMOHUiTHAsT CeTUTpa B3aUMOJICHCTBYET C MMOYBEHHBIM IOTJIO-
IAOIIMM KOMIUIeKkcoM, kaTuoH NH," xopomo mormomaercs Mo4Boif, a
aanon NO;™ ocraercss B NMOYBEHHOM pPACTBOpPE, COXPaHSS BBICOKYIO IO-
JIBIYKHOCTB:

NH:
NH:
Ca2+

IIIK) 1. + NHNO; " TITIK) ”H + HNO,,

MIK) 25 + 2NHNO; — TITIK) N + Ca(NOg),,

Ca2+ Ca2+

Ha nouBax, HachIEHHBIX OCHOBAHUSMH, B pacTBOpE 00pa3yloTcs a3oT-
HOKHCJIBIE COJIM KaJbLUs (MM MarHus), ¥ MOYBEHHBIH PacTBOP HE MOJKHC-
JSIETCS AaXKe TPH CHCTEMaTHIECKOM BHECCHMH ynoOpeHus. st 3Tux 1mous
aMMOHMIHAsI CEJIUTPA — OAHO U3 JIYYIIHNX a30THBIX yJOOpEeHNUIL.

Ha xucnbIx nepHOBO-TIOA30IMCTBIX MTOYBAX, COACPIKAIIMX B MOTIOILEH-
HOM COCTOSIHUH MaJIO KaJIbI¥s, B IOYBEHHOM PAacTBOpE 00pa3yeTcs a30THas
KHCJIOTa, BCIEACTBUE 4Yero OH moakucisercs. OTHAKO HOAKHCIECHHE 3TO
HEJIOJITOBPEMEHHO, TaK KaK OHO MCYE3aeT 110 Mepe MOTPeOICHUS] HUTPATHO-
ro a3ora pacteHusMu. Jlyist moBbieHus 3PpPEeKTUBHOCTH aMMOHHUIHOHN ce-
JUTPBl Ha KHUCJBIX MOYBaX OONBIIOE 3HAUCHHE MMEET MX H3BECTKOBAaHUE.
ITocne n3BecTKOBaHMS aMMOHHMIMHAS CEIUTPA MPUTOAHA AJIS PA3HBIX THUIIOB
MOYB U MOJ| BCE KYyJbTYPHI CEBOOOOpPOTa, HO Hamboyiee IPPEKTHBHO HUC-
MIOJIK30BATh €€ JUIsI BECEHHUX MOBEPXHOCTHBIX MOJKOPMOK 3€pHOBBIX KYJIb-
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Typ, CEHOKOCOB W IAacTOWII. MOXHO IPUMEHATH €€ W IS TIOAKOPMKH TIpO-
MAIHBIX, OBOIIHBIX, [IOJOBBIX U STOJHBIX KYJIBTYpP C 00sI3aTEIbHOM 3a/1e1-
Kol B mouBy. [Ton sspoBbIe KYJIBTYphl AMMOHHUIHYIO CEITUTPY B BHUJIE OCHOB-
HOTO yIOOpEHUsI BHOCAT BECHOH IMOJ MPEAMOCCBHYIO KYJIbTHBAIIAIO BO H3-
OexaHKe MOTEPh a30Ta OT BHIMBIBAHUSI.

YHHBepcallbHBIC CBOHCTBA aMMOHHMUHON CCIUTPHI MO3BOJIAIOT IIHPOKO
nmuddepeHIpoBaTh HOPMBI, CPOKH M CIIOCOOBI €€ IPHUMCHECHHUS B 3aBHCUMO-
CTH OT CBOMCTB TIOYBBI, TIOTOTHO-KIIMMATHYECKUX YCIOBUI W OCOOCHHOCTEH
BO3/ICITBIBAEMBIX KYJIBTYP.

Amuanbie ynoopenus. Kapoamuo (mouesuna, CO(NH,),) comepxut
46 % a3oTa M ABIACTCA CaMBIM KOHIICHTPHPOBAHHBIM M3 TBEPIBIX a30THBIX
ynobpennit. [loay9garoT cHHTE30M M3 aMMHaka W JHOKCHAA yTiepona Ipu
BBICOKUX JaBJICHHH U TEMIICpaType:

2NH3 + C02 = CO(NH2)2 + HzO

Benoe kpucranmmueckoe BEIECTBO, XOPOILIO PacTBOPUMOE B Boje. I'ur-
POCKOITMYHOCTh KPHCTAJUIMYECKOH MOYEBMHBI NpH Temmeparype 1o 20 °C
CPaBHHUTENILHO HEOOJIbIIast, HO C MOBBILIEHHEM TEMIIEpaTyphbl 3aMETHO yBe-
JUYUBAETCA U MPU XPAaHEHUU MOXKET clexuBaThes. IloaTomMy ans ymydie-
HUSI (PU3MYECKHUX CBOMCTB B HACTOAIIEE BPEMs MOYEBHHA BBITyCKaeTCA B
TpaHyINpPOBAaHHOM BHIE. B mouBe KkapOaMux MOIHOCTBIO PacCTBOPSETCS
MTOYBEHHOH BIIAro W IMOJ BIUSHHEM yJOOpEHWH, BBIACIAIOMHX (HEepMEHT
ypeasy, 3a ABa-TpH THS aMMOHH(UIMPYETCS W MPEBPAINAcTCs B YTJIEKUC-
JIBI aMMOHMIA:

CO(NH2)2 + 2H20 = (N H4)2CO3.

Vriaekucabpiii aMMOHUI — COCIMHCHUC HCIIPOYHOC, HAa BO3AYXEC pasjara-
€TCA C 06pa30BaHI/IeM 6M1<ap60HaTa aMMOHUS U I‘33006p33HOI‘0 aMMHuakKa:

(NH4)2C03 i NH4HC03+ NH3

[To3TOMy TIpy BHECCHHM MOYEBUHBI O€3 3aJICNIKH B MMOYBY M OTCYTCTBUH
0CaJIKOB YacTh a30Ta B BUJIC AMMHAKa MOXKET TEPATHCA. DTU MOTEPH OOJIb-
1€ Ha MOYBaxX ¢ HEUTPaJIbHOM U IEJIOYHOM peakuusiMu. B mouBe yriexuc-
MBI aMMOHHUI TOABEpraercsi THAPONU3y C oOpazoBaHMeM OmkapOoHarTa
amMMoHus 1 ruapookucu ammonus NH,OH:

(NH4)2003+ HzO = NH4HCOg + NH4OH
O6p33y}OMHﬁCH IIp BHECCHUN MOYCBHUHBI B IIOYBY aMMOHHUM orJjoura-

eTCsl ee KOJUTOMTHOHN (ppakimeil M MOCTEeNeHHO YCBAMBAETCS PACTEHUSIMH.
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YCTaHOBHeHO, YTO MOYCBHHA MOXCET IOTJIOMIATHCA KOPHAMH, a TAKXKE JI-
CTbsIMHU paCTeHI/Iﬁ 0e3 MNpeABapUTCIILHOIO NPEBpallICHUS B yrHeKHCHLIﬁ aM-
MOHHI. OHHaKO IoKa MOYE€BUHA HE IMOJABEPIIaChb aMMOHI/I(l)I/IKaI_II/II/I, OHa
MOJKET BBIMBIBATLCS M3 ITOYBHIL. 110 MEpe aMMOHI/I(l)I/IKaHI/II/I MOYCBHHBI BO3-
MOXXHO BpPEMCHHOC JIOKAJbHOC IMOALICTIaYMBaHNUC MOYBbI M3-3a T'MAPOJIM3a
YIJICKUCIIOTO aMMOHUS. C TeyeHHEM BPEMCHU aMMOHUM NoABEPTracTCsa HUT-
pudukau, odpasys a30THYIO KHCIOTY U CIBHIas PEaKUHIO B CTOPOHY
IIOAKHCIICHUA:
2NH3 + 302 = ZHNOZ + ZHzo,
2HN02 + 02 = ZHN03

st yerpanenust 1 1 noaxucistoriero aedcreus CO(NH,), Tpebyercs
0,83 11 CaCOs.

Takum 00pa3oM, MOYEBHHA SIBJSIETCSI OMOJIOTMYECKH KHCIBIM ynoOpe-
HHEM.

MoueBrHa OKa3bIBaeT MIPUMEPHO TAKOE )K€ JIeHCTBHE Ha ypoXal ceib-
CKOXO3SICTBEHHBIX KYJBTYP, KaK M aMMOHUIHAs CETUTPa, HO JIydIIui 3¢-
(beKT aeT npu HeroCpeACTBEHHOU 3aj1eiKe B MouBy. [loBepXHOCTHBIE MO~
KOPMKH O3UMBIX KYJIBTYD, JYTOB M IacTOMI MOYEBUHOI MeHee 3(h(eKTHB-
HBI IO CPaBHEHHIO C aMMOHUITHON CETUTPOH M3-3a MOTEPh aMMHUAKa, a TaK-
e Ooiiee MEIUIEHHOTO NEHCTBHS MOYCBHHBI, YeM aMMOHHWHOW CEIUTPHI.
[TosToMy MOUYEBHHY, KaK IIPU OCHOBHOM BHECEHHH, TaK W IPHU MMOJIKOPMKE,
CleyeT cpasy 3aJelibIBaTh B IMOYBY. DQPQPEKTHBHBI TakKe HEKOPHEBBIC
MTOIKOPMKH 3€PHOBBIX KYJIBTYp B IIEPHOJ BETETAIMH, OCOOCHHO TIPH BO3IC-
JMBIBAHUM HX TI0 3HeprocOeperarommM TexHoJormaM, 10-15%-mpmMu pac-
TBOpPaMH MOYEBHUHBI C 100aBJICHUEM PETApJaHTOB, TepOMIINAOB U IIECTHUIIH-
JIOB.

AMMHaYHbIe yao0peHus. K xuaxuM aMMHayHBIM yIOOPEHUSIM OTHO-
csiTcst O€3BOIHBINM aMMHUaK ¥ aMMHUa4yHasi BOJa.

bessoonviii ammuarx (NHy) siBiasieTcss caMbIM KOHLICHTPHPOBAHHBIM M e~
IeBbIM yHoOpeHueM, conepkut 82,3 % azora. [lomyyaercs: CKMKEHUEM ra-
3000pa3HOro aMMHaKa IToJl IaBIeHHeM. becrBeTHasI, MOIBIKHAS KHUIKOCTD,
miotHocts 0,61 r/em® mpu 20 °C, Temnepatypa kurenust 34 °C. Tlpu xpane-
HUM B OTKPHITBIX cocymax NHs; OpicTpo mcmapsiercs. be3Bommblii amMmmmak
o0magaeT BBICOKOH yIIPYTrOCTHIO MAPOB, MTOITOMY €r0 XPaHAT W TPAHCIIOPTH-
PYIOT B CTaIbHBIX IMCTEPHAX, BBIICP)KUBAIONINX BhICOKOe maBieHme (30—
32 atm). OH XOpOIIO HCIIOJIB3YETCsl PacTeHUsIMH U 110 3P QEKTUBHOCTH He
YCTYIaeT TBEp/bIM a30THBIM YO0OPEHUSIM. AMMHAK TIOTJIOLIASTCS] IOYBOH U
HE BBIMBIBACTCSI, TI03TOMY €r0 MO>KHO BHOCHTb OCEHBIO MIJIM BECHOM.
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BHeceHHbBIH B TIOUBY 0€3BOJHBI aMMHAK TPEBPAIIACTCS U3 YKUIAKOCTH B
ra3, KOTOpBIi a7copOupyeTcst KOITONTHOW (hpaKIMer U MOTJIoNnaeTcs HOYBeH-
HOW BIaroif, oOpasys THUAPOKCHI aMMOHHsS. B3auMOICWCTBYsS C aHHMOHAMU
TIOYBEHHOI'O PacTBOpa, aMMOHHI 00pa3yeT pa3JuyHbIe COJIM M, BCTymnas B (u-
3MKO-XMMHUUECKOE B3aUMOJIEHCTBUE ¢ MOYBEHHBIMU KOJUIOUIAMH, MOITIONMaeT-
s TBEp/IOM 4acThio 1Mo4Bbl. OJTHOBPEMEHHO € (PU3MKO-XMMHYECKUMH NpeBpa-
IICHUSIMM  aMMHAK TOJIBEpracTcss HHUTPU(MHUKAIMK W TOJIKHCISET II0YBY.
Jlns HedTpanm3ai  TIONKHUCIIIOIET0 NeHcTBUS | 1T aMMmuaka Tpedyercs
1,5 1 CaCOs.

Ha nerxux mouBax ymoOpeHHE MPOAOIDKUTEIHHOE BPEMS COXPAHIECTCS B
Buae NH; u Moxet yneryanBaThes. V3 BIa)KHOW MTOYBBI aMMHUAK YIIETYdIH-
BaeTCss MEHbINe, YeM M3 Cyxoi. B Tedenme 12-15 nmHelt mocie BHECEHHS
aMMHMaK IOJIIeNIauMBaeT, a 3aTeM (II0cie Mepexosa ero B HUTPAThl) MOJ-
KucisieT nouBy. UroOsl n30exaTh NOTEph a3oTa, O€3BOJHBIN aMMHUaK 3aje-
JBIBAIOT Ha r1yOuHy 12—-16 cM Ha J€PHOBO-NOJ30JIUCTBIX CYTJIMHUCTBIX U
Ha T1youHy 16-20 cM Ha cynecyaHbIX MoyBax. J{J1s BHECEHHUS UCTIONB3YIOT
crenuanbubie MamnHbl ABA-0.5M, ABA-1, AIITA-2 u npyrue B arperare ¢
kynstuBaTopoM KPH-4,2. be3BoaHbINM aMMHaKk MOXKHO BHOCHUTh B KadeCcTBE
OCHOBHOTO YIOOpEHHS U B IOAKOPMKY C 003aTEIbHOI 3a1e)IKO B TOYBY.

Boouwiii ammuax, i aMmmuadHas Boza, cogepxut 20,5 % azorta B dpopme
NH; u NH,OH, npuuem amMmuaka COOCPIKUATCS 3HAYMTEIHHO OOJIBIIE, YeM
aMMOHHSA. DTUM W OOYCIIOBJIEHa BO3MOXKHOCTH IOTEPh a30Ta BCIICICTBHE
YIIeTYYWBaHMS aMMHaKa IMPH TMEepeBO3Ke, XpPaHCHWH W BHeceHHH. [loaTomy
XpaHAT W TPAHCHOPTHUPYIOT aMMHAYHYI0 BOAY B CTaJIbHBIX T'€PMETHYHBIX
nucTepHax. Bo u3bexaHue norepp aMMHUaka aMMUAYHYIO BOJY 33/€JIbIBAIOT
Ha riyouHy 10-12 cM Ha cyriauHHCTHIX B 14—-18 cM Ha cynecuaHbIX HOYBax.
Ha cBsI3HBIX MOYBaX aMMHA4YHYIO BOJY, KaK U OC3BOAHBIH aMMHaK, MOKHO
BHOCHUTH OCEHBIO B KaueCTBE OCHOBHOTO yJOOPEHUS MPAaKTUYECKH I0J| BCE
KyJnbTypHl IIpU Temneparype nouBsl Huke +10 °C, a Takxke BecHOH mepen
ceBoM. Ha moyBax Jierkoro rpaHyJOMeTpHYECKOr0 COCTaBa 3TH yJ0OpeHus
KeJaTeIhHO BHOCHTH BecHOU. Kak 1 6e3BOIHBIN aMMHak, aMMUadHas BOJa
MTOIKUCISACT TOYBY W JUIsI HelTpamu3amuu | 11 3Toro yaoopenus tpedyercs
0,3-0,4 1 CaCOs.

AMMHIa4YHYI0 BOAY BHOCAT crienuaibHeiMu MammHamu (I1OY) ¢ npu-
crocobernem YJIII-8 mis 3amenku B MOYBY. YUHTHIBas, YTO aMMHAaK B
nouse nepemernaercs Ha 10—12 cM, i KylbTyp CIUIOIIHOTO CEBa PaccTos-
HHE MEXIy COIIHMKaM{ (HaKOHEYHHKaMH) TPH BHECEHHHM aMMHAaYHbIX
ynoOpeHuit nomkHO ObITh He Gosee 20-25 cM, a IS MPOMAIIHBIX KYJIbTYp
JIOJDKHO PaBHSTBCS IIMPHHE OJHOTO MEXAypsabs. Hanbonee s dexTrBHO
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BHECEHHE 3THX yJIOOpPEHUH BMECTe ¢ OpraHndecKkuMu. Hemnb3st BHOCHTE aM-
MHUa4yHble yZ0OpeHHs Ha OJIHOM y4YacTKe HECKOJIBKO JIET TMOApPS, TaK Kak
OHM YCWIMBAIOT MHHEPAIN3AIMI0 OPraHUYECKOro BEIIECTBA, YTO MOXKET
NIPUBECTH K CHIDKEHUIO COJIEP KAaHMsI TIOCIIETHETO B ITOYBE.

Kap0amun-ammonuiino-uuTpaTHoe ynoopenue (KAC) npencrasnser
coboif BoaHBINH pacTBOp Kapbamuzaa u ammuaynoi cenutpsl (CO(NH,) +
+ NH4NOj3) (Taba. 6.1). Cebecronmocts eaunuibl azota B KAC Huke, uem
B TBEPJBIX A30THBIX YJIOOPEHUSIX M3-32 HCKIIOYCHHS JOPOTOCTOSIIINX WU
9HEPrOEMKHX OTEpali H0yHapUBaHUs, TPAHYINPOBAHUS U KOHIIEHTPHPO-
BaHMA. B kadecTBe NMpoTHBOKOPpo3noHHOTO areHta B KAC BBOIAT He-
Gonpmmne kommuecTBa docartos. JJo3za KAC Ha | ra B 3aBHCHMOCTH OT [10-
361 a3oTa 1 Mapku KAC npuBenena B Tadi. 6.2.

Brimyckaetcsa tpu mapku KAC c conepxanuem 28, 30 unu 32 % a3zora.
B ormimmune ot xuaxux ammuadyHeix ypoOpenuid KAC mpakrtuuecku He co-
JIEP)KUT CBOOOJHOTO aMMHaKa, €ro MOYKHO BHOCHTBH C IOMOIIBIO BBICOKO-
NIPOM3BOJIUTENIBHBIX Ha3eMHBIX arperatoB 0e3 OZHOBPEMEHHOW 3a/IeNIKh B
MOYBY, a TaK)Ke C TMIOMOIMIbIO aBHAIMK U ¢ ToauBHOM Bojoi. KAC ¢ unru-
OMTOPOM KOPPO3UHM MOXKHO MEPEBO3UTH B OOBIYHBIX JKEJIE3HOIAOPOIKHBIX
IMCTepHaX M aBTomMCTEpHaX. Hu3kas TemmepaTypa KpHCTaJUIM3AlMU WU
3aMep3aHMs 1aeT BO3MOXKHOCTh TPAHCIIOPTUPOBaTh M XpaHuTh KAC kpyr-
JIOTOAMYHO B 3ariIyOJICHHBIX B TOYBY, €CTECTBCHHO YTETIJICHHBIX XPAaHMIIH-
max u3 0eToHa M acanbTa C BHYTPEHHHUM IIJICHOYHBIM ITOKPBITHEM M3 ap-
MHPOBaHHOTO CTEKJIA MJIM MATKOHM TKaHH.

Ta6nuna 6.1. CoctaB u cBoiicrBa pactBopoB KAC

CaoiicTBa KAC-28 KAC-30 KAC-32
CocraB 1o macce, %:
NH;NO; 40,1 42,2 43,3
CO(NH,), 30,0 37,7 36,4
H,O 29,9 25,1 20,3
ITnotaocTts mpu 15,6 °C, /M 1,283 1,303 1,327
Temmeparypa BbIIaAcHUs KpUCTALIOB, °C -18 -10 -2

Tak xak Hambonee ycroiumB K kpuctamusaunu KAC-28, B xonomHoe
Bpems roza k KAC-30 u KAC-32 pexomennyercs no6asiare Ha 100 i pac-
TBOpa 7 U 14 1 BOABI COOTBETCTBEHHO, YTO MO3BOJIAET MX NPEBPATUTH B
KAC-28.

KAC npuMeHSIOT Isl OCHOBHOT'O BHECCHHUS M MOJKOPMOK. Y TOOpeHHe
MMEET BBICOKYIO IUIOTHOCTb, YTO MO3BOJISICT 3HAYUTEIHHO COKPATHTh 3aTpa-
TBI HA TPAHCTIOPTHPOBKY M XpaHeHue. Tak, mpu paBHOM 00beMe yRoOpeHuH
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KAC-32 conepxwut B 1,3 pa3a azoTta Ooibllie, 4eM MOYeBUHA, U B 1,5 paza
Oosblie, yeM aMmuayHas cenutpa. s moBepxHoctHoro BHeceHus KAC
WCTIONB3YIOT —IIMPOKO3aXBaTHbIE INTaHTOBble onpeickuBaTenu [1OM-630,
ITOM-2000, OIIII-15 u ap. Jad JOKaJIbHOIO BHYTPUIOYBEHHOIO BHECEHUS
ucnons3ytoT [DKVY-2,5, [TXKY-5, POCA. MoxHO TakXe HCIOIb30BaTh MATUHY
PXT-4 M, BbiyckaeMyto OpIIaHCKUM TPaKTOPOPEMOHTHBIM 3aBOJIOM.

KAC MOXHO NMpHUMEHATh II0J1 BCE KYJIBTYpbI, HO HanboJjee Ieseco00-
Pa3HO MOJ 3€pHOBEIE.

OnprICKUBATENH MO3BOJISAIOT OoJiee paBHOMepHO BHecTH KAC, ueM 1ieH-
TpoOeXXHbIE pa3dpachlBaTeNM TBEPIbIX A30THBIX ynoOpenuil. Tonbko 3a
cyer Oojiee paBHOMEPHOIO BHECEHUS] NPUOABKa ypOXKaHHOCTH 3E€PHOBBIX
KynbTyp npH ucnionb3oBaHud KAC 1o cpaBHEHHIO ¢ TBEPABIMH a30THBIMU
ynoOpeHussMu cocTaBisier 2-3 1/ra 3epHa. Mcmoms3yercss e IeKTOpHBIN
pacusunTens PJ1-110-4.

KAC moHO 3azenbIBaTh 1O BCHAIIKY WM KyJIbTHBALUIO, IPUMEHSITH
€r0 ¥ MO BEreTUPYIOIINM PACTEHUSIM B BUJIE HEKOPHEBOU MOJKOPMKH.

Homyckaercs pazbaBierne KAC ¢ yaeToM KOHCTPYKTHBHBIX 0COOEHHO-
crel onpelckuBaTenei. [l paHHEBECEHHEN OJKOPMKH O3UMBIX 3€PHOBBIX
KyJNbTyp, KOTAa CTOUT NpoxJyagHas noroja (Hmwke 10 °C), ynobpeHue Mox-
HO IpUMEHSTH 0e3 pa3baBienust B no3e 60—80 kr/ra azora. [Ipu nposexne-
HHUH MOJKOPMKH B 00Jiee MO3AHUE CPOKU (KOHEI KYIIEeHHs — Hayajlo BBIXO-
Ja B TpyOKy) m03a a3zoTa npu Temmnepatype 16—18 °C He nomKHA TPEBbI-
math 20-30 kr azota. [Ipu 3TOM HEOOXOAMMO MPOBOJUTH pa3OaBiIeHHE BO-
noi 1:2, a Ipy COBMECTHOM BHECEHHMHU ¢ (DYyHTHIMJIAMM, peTapAaHTaMH —
1:3-4.

Ta6nuna 6.2. loza KAC nHa 1 ra B 3aBHCHMOCTH OT IUIAHAPYEMOi
J103BI 230Ta U MapKH y100peHns

Jlo3a a3ora, KAC-28 KAC-30 KAC-32

Kr/ra KT b} KT I KT i
10 36 28 33 26 31 24
20 71 56 67 52 63 49
30 107 84 100 78 94 73
40 143 112 133 104 125 98
50 179 140 167 130 156 122
60 214 167 200 156 188 146
70 250 195 233 182 219 171
80 286 223 267 208 250 195
90 321 251 300 234 281 220
100 357 279 333 260 313 244
110 393 307 367 286 344 269
120 429 335 400 312 375 293
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Bo u3bexaHne 0)KOTOB TOIKOPMKH MPOBOAT B Ooyiee mo3aHME (Ba3bl
pa3BUTHS 3€pHOBBIX B YyTPEHHHE W BEUEpPHME 4Yachl (TeMIepaTypa BO3IyXa
He JokHa npeBbimath 18 °C). Okoru ycuimBaroTcsl IpU CHIIBHOW MHCO-
JSIIMY, BO BJIQXKHYIO TIOTOJY WJIM TOCJIE JJOXK[S, KOT/Ia TKaHH JINCTHEB pa3-
mardarotcs. CoBmemienue omnepauuid mo BHeceHrnto KAC co cpenctBamu
3alUTHl PacCTEHUH, MUKpOdJIEeMeHTaMH 103BoJsieT Ha 20 % SKOHOMUTH 3a-
TPaThl SHEPrOPECYPCOB, UTO UMEET OOJIBIIOE 3HAUCHHE TP UCTIOIB30BAHUN
9HEprocOeperaroux TEXHOJIOTHH.

Moxno npumenarts KAC B mpoxiafHyro MOrogy Ha ceHokocax (Io
80 kr) u Ha macroumax (60 kr/ra 1. B.).

Ilonagas Ha TMCTOBYIO MOBEPXHOCTh, MoueBHHA, KAC HemocpeacTBeH-
HO HCIIOJIb3YIOTCS 3€PHOBBIMHU JUIsl CUHTe3a OenkoB. Ilpu mpumeHeHun B
NIepHO/ LIBETEHHS W KOJIOIICHHSI OHHM YBEJIMYHMBAIOT COJEpXKaHUe Oelka Ha
1-2 %. MoueBuHa, Oyaydn (PU3HOIOTHUECKH AKTUBHBIM BEIIECTBOM, aKTH-
BH3HpPYET MPOIECCHl OOMEHa a30Ta, B YaCTHOCTH 00pa3oBaHUE CYIb(Prui-
PUOHBIX Tpyml (METHOHHWH, IMCTEHMH). AMHHOKHCIOTBHI, COIEpIKallie
SH-rpymmel, urparoT GONBIOIYIO PONE B TpoIEccax 0OMeHa BEUIeCTB, pocTa
1 3aKJIaJIKN PETIPOAYKTHBHBIX OPTAHOB.

VYCTaHOBIIEHO, YTO NHTATENbHBIC D3JIEMEHTHI MOTYT TpPOHHKAaTh B
HaJ[3eMHbIe OpraHbl (OOJbIIeH YacThIO Uepe3 JIMCThS) Pa3IMYHBIMU CIIOCO-
0aMH, ¥ CKOPOCTb UX MOCTYIUICHHS] M YCBOCHHUS 3aBUCHUT OT MOp(osornye-
CKHX 0cOoOeHHOCTeH ux cTpoeHus. HapykHas CTOpOHa KyTHKYJIBI MHOTHX
JIUCTBEB TOKPHITa MENbYaUIITNMU, BUIUMBIMH TOJIBKO B MUKPOCKOI BOCKO-
BBIMH BBIPOCTaMH, KOTOpPbIE BBHICTYIAIOT Ha MMOBEPXHOCTH JHcTa. [lox cioem
BOCKOBBIX BCIIECTB HAXOAWTCA KYyTHUKYJA, KOTOpas IOCIE YBIAXHEHUS
Ha0yXaeT, N MPOMEKYTOYHBIE IPOCTPAHCTBA MEXXKAY IIACTHHKAMH N3 BOCKA
pacUIMpsIIOTCSL.

[TuraTenbHBIE 37IEMEHTHI Yepe3 KyTHUKYJIy HNPOHUKAIOT B KIETKH JIIH-
JilepMHuca U 4epe3 HUX HEIOCPEACTBEHHO B IUTOILIa3MYy, I'/ie IO/ AeHCTBHEM
OCMOTHYECKOTO JIABJICHHS YCBAWBAIOTCS WIIM HAIIPaBIAIOTCS B ApYIrHe
kietkn. Kpome Toro, murarenbHble 3JEMEHTHI MOTYT NPOHHMKATh depe3
YCTBHIIa, HO JIMIIb B TOM CIydae, €CIM CMAauyMBAIOIINN PAacTBOP CHIKAaeT
ITOBEPXHOCTHOE HATSIKCHHUE.

Kpome mMopdororngecknx ocoOOEHHOCTEH TUCTEEB CKOPOCTH MOCTYILIE-
HUS U YCBOGHHS 3JIEMEHTOB IIMTAHHS 3aBUCUT Takke OT OCOOCHHOCTEH Io-
cneqaux. Tak, UCCIEIOBAaHUSIME YCTaHOBIIEHO, YTO MO TTOABHXHOCTH 3Jie-
MEHTBI MTOJIPA3EISIFOTCS Ha YeThIpe IPYNIbL: 1) BEICOKOIOABHKHBIE — a30T
n Kanui; 2) noaBmwxHeIe — Gocdop u cepa; 3) yacTuyHO noasmxkHbIE — CU,
Zn, Mn, Mo, Fe; 4) nenonemwxkusie — B, Mg, Ca. [Tornomenre 1 ycBOcHHE
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JIEMEHTA 3aBHCUT TAKKE OT OOBOJHEHHOCTH TKaHEH pacTeHHd (y 3aBsa-
LIMX PACTEHUH OHO ocabeBaeTcs).

Ilornomenue a3ora HOUYBIO MIET MEJJIEHHEE, 4YeM JAHEM, MOITOMY
HauOosee NPHEMIIEMBIM BpeMEHEM Uil 00pabOTOK SIBISIFOTCS BEYEpHHE
yacel. B MOXIIMBYIO MOrogy NPOHHMIAEMOCTh BEpPXHEW CTOPOHBI JIMCTa
yBenuuuBaeTcs u 1036l KAC cHIDKAIoT.

Takum o6paszom, ucmonbs3oBanne KAC B CelIbCKOM XO3SHCTBE MMECT
HECOMHEHHBIE IPEUMYIECTBA Mepe TBEPAbIMU yI00pEeHUsAME: o0ecredn-
BACTCs TIOJTHAs MEXaHMU3AIMS BCEX IOTPY30THO-PA3IPy309HBIX PabOT, Pe3Ko
YMEHBIIAIOTCS 3aTPaThl Ha MPOU3BOJICTBO U NPUMEHEHHE, OCYIIECTBIIACTCS
Oosiee TOYHAsl JO3UPOBKA INPH HHU3KHX JI03aX YHAOOPEHWH, MPOMCXOAUT
ObICTPOE TOTJIOIICHUE a30Ta 4Yepe3 JIMCThs, YIydIIaloTcs YCIOBHS TPYAa,
UCKJIIOYAETCSl PacXo/l Tapbl M CHIDKACTCS MpobiiemMa CIeKUBaeMOCTH, o0ec-
MIEYHBACTCS BBICOKAsi PABHOMEPHOCTh BHECEHHUS, YIPOIAETCs MPUTOTOBIIE-
HHE HEOOXOTUMBIX TYKOCMEceH, B TOM drcie ¢ 100aBkoii ¢pocdopa, kamms,
MHUKPO3JIEMEHTOB U IECTHLU/IOB, YCUINBACTCS ICHCTBUE NMECTUIMIOB NPH
BHeceHuu ux B KAC.

B cBs3M C BBHINIEU3NIOKEHHBIMU JOCTOMHCTBamMH TpuMeHenne KAC B
TIOCJIEAHUE BPEMS BO3PACTALT.

MeajieHHO Il CTBYIOIIME a30THBIe yI00peHusl — 3T0 ci1abopacTBOpU-
MbI€ B BOJI¢ a30THBIC YIOOpEHMs, a30T KOTOPHIX MEAJICHHO NEPEXOAUT B
pacTBOpUMYIO (OpMY, ITOCTEIIEHHO HCIIONB3YeTCS PACTEHHSMH B TEUCHHE
BEreTaluy, n3 3THX (OpPM IMOTEpH a30Ta CHMXKAIOTCS 10 CPAaBHEHHIO CO
CTaHAAPTHBIMH (hOpPMaMHU.

B bBenapycn pa3zpaboTaHo HEcKOJIBKO (DOPM MEAJICHHOAEHCTBYIOLINX
A30THBIX M KOMIUIEKCHBIX a30THO-(OC(OPHBIX yI0OpEHHH, KOTOphIE HAps-
JIy C MakpodJIeMEHTaMH COJIepKaT OMOJIOTHYECKH aKTHBHBIE COCIUHEHHS
WJIN PETYJISTOPHI POCTA.

Kap6amua ¢ peryasropom pocra pacrenuii (CO(NH,),) comepxur
46 % a3ora B aMUIHOH (hopMe M PEryssiTop pocTa pacTeHHH T'yMHHOBOM
NIPUPOJIBI, BEIIENEHHBIN n3 Topda, — ruaporymat — 0,05-0,10 % ot maccs
ynobpenus. ITo BHemHeMY BHLy KapOaMua ¢ PErysIsiTOPOM POCTa PACTEHUH
NIPE/CTABISIET TPaHYJNbl CBETIO-KOPUYHEBOIO LBETa, KOTOPbIE XapaKTepH-
3YIOTCSI XOPOIIUMH (hM3UKO-XMMHUYECKHIMHU CBOMCTBAMHU.

B cocraBe geiicTByromux BemecTB I'naporymara Ha J0JIF0 TYMUHOBBIX
KHCJIOT, TyMHHOIIOO00HBIX BemecTB npuxoautcst 70-80 %, kpome Toro 15—
20 % Ouonorudeckn aKTUBHBIX KapOOHOBBIX KHCIIOT, 4—5 % aMHHOKHCIIOT.
HeiictByromue BemectBa Oxcurymata cogepxar 10 60 % BBICOKOMOJIEKY-
JIIPHBIX TYMHHOBBIX KUCHOT U 710 40 % HU3KOMOJEKYISIPHBIX COSAUHEHHN:
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¢ymsBoxucaoT (28-30 %), opranmdeckux kuciot (13—-15 %) m mexTHHOB
(5-8 %).

HasBanHble BbIIIE mpenapaTsl Oe3BpeIHBI Ul YeJOBEKa, KUBOTHBIX,
BOJIHOI (hayHBI, MOJE3HBIX HACEKOMBIX, IOYBEHHOH MHUKPODIOpH! U paspe-
LIEHBI K TPUMEHEHHIO CO CTAHJIApPTHOW MOYEBHHOI B CEJILCKOM XO3sICTBE.

ITo cpaBHEHHMIO CO CTaHAApPTHOM MOYEBMHOH KapOamuj ¢ rymaTconep-
KalMMHU J100aBKaMu 00JajaeT yJiIydlIeHHBIMH cBoHcTBamH. I[IpouHOCTH
TpaHyJ 3TOTO YAOOPEHUs 1O CPaBHEHUIO CO CTAaHJAPTHBIM YBEINYHBACTCS
Ha 25 % npu OHOBPEMEHHOM CHM)KEHHH CIIEKHBaeMOCTH Ha 29 %.

ITpumenenne kapbamua ¢ peryisTopoM pocTa pacTeHUH oOecrieunBaeT
CHIDKCHHE TOTEph a30Ta, MOBBIIAET YPOKAHHOCTH 3€PHOBBIX KyIbTYp Ha
JIEPHOBO-TIOA30THCTHIX mouBax Ha 10-15 %, mpomammeix — Ha 20-25 %.
PexomMenyeTcst st BHECEHUS 1OJ] BCE TOJIEBBIC M OBOILHBIC KYJIBTYPHI, a
TaKKe JJIsl OJKOPMKHU 3€PHOBBIX KYJIBTYP, 03UMOTI'0 U SIPOBOTO parica, MHO-
TOJIETHUX TPAB U JIPYTUX CEIbCKOX03IHCTBEHHBIX KYJBTYD.

Cyabdat aMMOHHS ¢ 3aIIMTHBIM MOKPbITHEM conepxut 20,5-21 %
azoTa u 24 % cepsl, CBA3YIOIIME M OMOJOTHMYECKH AKTHBHBIE IpenapaTsl
I'moporymar mnn Oxcurymat. Y noOpeHue o6sagaeT HOHHKEHHOH pacTBO-
PUMOCTBIO (CTEIICHb 3aMEUICHHs €r0 pacTBOPMMOCTH B BOZE M B IIOYBE B
1,3-1,6 pa3a HIDKE, YeM CTaHIAPTHOTO CYJIb(aTa aMMOHHUS) H IPOAJICHHBIM
CPOKOM JIOCTYITHOCTH a30Ta M CEPbl ISl PACTEHHH B TEUEHUE BETETAIOH-
HOTO Tepuona. YAoOpeHHe CHIDKaeT HOTepH a30Ta NpU BBIMBIBAHUU B
cpenHeM Ha 25 %, cepsl Ha 20 %, yBeIMYUBAET ypOXKANHOCTH CENBCKOXO-
3SHCTBEHHBIX KYJIBTYp B cpeiHeM Ha 16 %, yiydmiaeT KauecTBO MPOILyKIINU
(xapTodesb, OBOLIM, KOPMOBBIC KYJIbTYPbHI, OJHOJICTHUE W MHOTOJICTHHE
TpaBbl). Ero NpUMEHSIOT B OCHOBHYIO 3aIpaBKy MOYBbI, a 1101 MHOTOJICTHHE
TpaBbl — B OAIMH (BECHOM) MJIK JIBA TPHUEMa MO KaXIbIi YKOC.

Kunkoe azorHoe ynoopenue KAC ¢ peryiastopamu pocra pacreHuii
U MHKpO3JieMeHTaMu coaepxut 26-32 % asora, 0,2-0,4 % wmemu, 0,1—
0,2 % wmapraHna, peryjisarop pocta pacTeHuii ['maporymar wix DIUH.
IlnotHOCTS pacTBOpa yxobpenns npu 15 °C cocrasuser 1,275-1,32 r/em’,
pH - 8,5-8,9, Temneparypa kpucrammmszanuu pacteopos — 13-20 °C, 3a-
mepsanus — 26,5 °C. Tlo cpaBHeHUIO co cTangapTHeIM ynobpernem KAC ¢
PEryJsiTOpaMu pocTa M MHKPOYJOOPEHUSMH OOECIIeUMBAEeT ITOBBHIIICHHE
YpOXKailHOCTH 3€pHa O3UMOMN U SIPOBOM MILEHUIIBI, CEMSH SPOBOTO U O3UMO-
ro pamnca Ha 10-25 % c OoJyiee BRICOKMM Ka4eCTBOM MPOIYKIHMU. PekomeH-
JIyeTcsl JUIsi OCHOBHOTO BHECEHHUS B MOYBY MJIM IOJKOPMOK MOJ BCE CEllb-
CKOXO3SICTBEHHBIE KyJIbTYpBl Ha JIIOOBIX IOYBaX, HO HauboJee 1eneco0o-
pa3Ho ero NpUMEeHEHHeE 110/ 36PHOBBIE KYJIBTYPHI.

150



6.2.3. Cnioco0b1 noBbieHUst 3PGeKTUBHOCTU a30THBIX Y100peHuit

[Ipumenenne a30THBIX YAOOPEHUH MMEET pelIaroniee 3HaYeHHE B TTOBHI-
IIEHUN YPO)KaHOCTH CEeNbCKOXO3SHCTBEHHBIX KYJIBTYp Ha OOJBIIMHCTBE
nouB bemapycu. CymectByeT psia croco00B TOBBIIEHUS 3()(HEKTUBHOCTH
a30THBIX yIOoOpeHHuH. DT0, B IEPBYIO OUepepb, YAYUIICHHE KYIbTYPHI 3eMIle-
JIeNst, CO3JJaHNe IS pACTEHUH TaKWX arpOTEXHWYECKUX YCIOBHH, KOTOpPHIC
MO3BOJIMITA ObI UM MaKCHUMAJIBHO MPOSBUTH CBOM TCHETHYCCKU 3aJI0KCHHBIC
BO3MOXXHOCTH B (POPMHPOBAHMH yposKasi BEICOKOTO KadecTBa. OcoOeHHO 3¢-
(hCKTHBHBI a30THBIC YJOOPCHHUS B YCIOBUSAX XOPOILCH BJIAro00CCIIEYeHHOCTH
Ha OCIHBIX T'YMYCOM JICPHOBO-IIOJ30JMCTBIX MOouBaxX. Kakaplil KuiorpamMm
a30Ta IPU ONTUMAJIBHBIX J03aX JacT Ha 3THUX MMOYBAX MPUOABKY ypoxkKas 03H-
MOH piKH, MILIEHULBI U SIPOBBIX 3€PHOBBIX 8—15 Kr, JibHA-HONTYHIA (BOJIOK-
Ha) — 3—-6, kaprodenst — 50-100, 3eneHoit Macchl Kykypy3sl — 70-100, cena
nyroBeiX TpaB — 30—40 kr.

A3oTHBIC yIOOpEHUs HE TOJBHKO TOBBIMIAKT yPOXKaid, HO U YIyYIIAIOT
€ro KauecTBO, yBEIMYHUBAsI COACpKaHHE Oelka B 3¢pHE W KOPMOBBIX IIPO-
yKTax.

Bonbmroe 3navuenne B MOBBIMIEHUN 3P PEKTUBHOCTH a30THBIX yIOOpEHUI
HUMEET ONTUMAIILHOE COOTHOIICHUE MUTATEIBHBIX JIEMCHTOB B MPUMEHSIC-
MBIX YIOOpEHHSX, BBHIOOp Jydmmx (OpM, CPOKOB H CIIOCOOOB BHECCHHS
a30THBIX ynoOpeHni. OIHOCTOPOHHEE BHECEHHE BBICOKMX /03 a30THBIX
yA0OpEeHU MPUBOJNT K CHILHOMY Pa3BUTHIO HAJI3EMHON MacChl pPacTCHUH,
WX TIOJETAaHHWI0O M PE3KOMY CHIDKCHHIO ypoxas U ero kadectBa. Dopmbl
a30THBIX YIOOPEHHI TOJHKHBI BRIOUPATHCS C yUYETOM CBOHCTB MOYB M OWO-
JIOTHYECKUX OCOOEHHOCTEH CeIbCKOXO3IUCTBEHHBIX KyJbTYp. [Ipu onpene-
JICHUW CPOKOB M CITOCOOOB BHECEHUS a30THBIX YAOOPEHHI TOIDKHBI TaKKe
YYUTHIBATHCS UX CBOMCTBA, OCOOCHHOCTHU MOYBEI U CEIbCKOXO3SHCTBEHHBIX
KYJNbTYyp, MPEIIICCTBEHHUKHA, HOPMBI BHOCHMBIX OPTaHHYECKHX M MHUHE-
paNbHBIX Y10OpEHHH.

BaxubimMu (hakropamu moBbIteHUs 3(h(HEKTUBHOCTH a30THBIX yI00pe-
HUH SBISIFOTCSA: COBMECTHOE MX BHECEHHE C OPTaHMYECKUMH yI00pECHUSIMH,
M3BECTKOBAHUE KHCJIBIX IOYB, MPUMEHECHHE MHIHOUTOPOB HUTPUGDUKAIH,
MeJICHHOICHCTBYIOIINX yIOOpeHN, mpaBmibHas 00padOTKa MOYBHI, Me-
POTIPHATHSA IO YXOJIy 32 PACTCHHUSIMHU B TICPUO/] BereTamuu, 00psda ¢ CopHsi-
KaMu, OOJIC3HAMH U BPEIUTEISIMA CEITbCKOXO3SIMCTBEHHBIX KYJIBTYP H Jp.

ParmonaneHas cucteMa MPUMEHCHHS a30THBIX YIOOpPCHHH MO CElb-
CKOXO3SHICTBEHHBIE KYJIBTYPHI IOJDKHA YIUTHIBATH OMOJIOTHYECKHIE OCOOCH-
HOCTHM pacTeHHi B MOTPEOJEHUHM a30Ta B OHTOrEHe3e, JIEHCTBHE a30THBIX
yHoOpeHHiI Ha ypOXaWHOCTh W KayeCTBO BBIPAIIUBAECMEIX KYIBTYp, OCO-
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OCHHOCTH TpaHCHOpPMAIIMU COCTUHEHUH a30Ta MOYBHI M YIAOOPEHMMH, OXpa-
HY OKpY>Karollel cpebl.

BHeceHHBIH B MOYBY a30T yIOOpPEeHHI HE TONBKO HMCIIOJIB3YETCs pacTe-
HUSIMH, HO ¥ T10J] BO3/IEHCTBUEM Pa3IMYHBIX MUKPOOPIaHU3MOB IO/IBEpra-
eTcs IPEBPAILCHUAM, B Pe3yIbTaTe €ro CoAep)KaHne B MUHEPaIbHOH (opme
OBICTPO yMEHBILIAETCS M 3HAYMTENIBHOE KOJIMYECTBO MEPEXOJHUT B pa3iny-
HBIE OPTaHIMYECKNE COCIMHCHHS.

HccnenoBanus mpu MOMOIIM MEUYEHBIX aTOMOB IOKAa3allk, 4YTO B Cpel-
HeM 20-30% BHECEHHOro a30Ta 3aKpeIuIsieTcss B OPraHMYeCKOM BEIECTBE
MOYBBI U MPAKTUYECKH HE MCIOIB3YETCS B MEPBBII roA. DTOT a30T NPUHH-
MaeT ydJacTHe B IHTaHWHU ITIOCIEIYIOMHX KYJIbTYp, NMPHIEM CTEICHb €ro
WCTIONIb30BAHMSA U3 O/l B TOJ] YMEHBIIACTCSL.

3aKperuieHne a30Ta 3aBUCHUT OT (POPMBI yJOOpPEHNUH, THIIA TOYBBI, HATIH-
YU OPraHMYECKHX OCTATKOB, a TAaKKe BHAA BO3JENBIBAEMBIX KYJIBTYD.
W3 ammuavsbIx (hopM ynoOpeHuil 1 MOYEBHHBI OOJIBIIIE 3aKpPETUIIETCs a30-
Ta (okono 40 % ot BHeceHHOro), yeM u3 HUTpaTHBIX (20 %). Ha xopomio
OKYJIbTYPEHHBIX IIOYBAX, a TAKXKE IOYBaX, OoraThIX rymycom, Ipu COB-
MECTHOM BHECEHHUH MHHEPAJIbHBIX U OPraHMYCCKHX YIOOpEHHUI 3aKperuie-
HHUE a30Ta BO3pacTaer.

BHecenHblil B mouBy katnon NH," morsomaercst 06MEHHO B OCTYIHOM
JuIsl pacTeHuid (opMe, a TaKKe 3aKpeIussieTcss B TpyIHOYCBosieMoi (opme.
3aKpereHrne MUHEPATbHBIX COCIMHEHHH a30Ta B MOYBE B TPYAHOYCBOSIE-
MOH 1 pacTeHuH (opMe MOXKET TaKKe MPOUCXOINUTH B pe3ysbTare (puk-
caluy KaTHOHOB aMMoHHUs B aMmMmuaka (NH, u NH3) rauHHCTEIME MUHEpa-
JamMu, xumudeckoro cBsizbiBaHus NH, u NHj; mouBeHHBIM opraHudecKkum
BEIIIECTBOM.

HeoOmenHas ¢ukcanyst a3oTa B aMMOHHHHON (opMe coctasisier 1/4-
1/5 ot obuiero KonMyYecTBa 3aKpEIyICHHOTO MOYBOI a3oTa yno0peHuit. 1o
MOXET UrPaTh MOJIOKHUTEIBHYIO POJIb, TOCKOJIBKY (PUKCALUsI aMMOHUSI TIpe-
JIOXpaHsEeT a30T OT BEIMBIBAHHSI U ITPOLIECCOB JICHUTPUPHUKALIIH.

[TpucyTcTBUE GONBIIOrO KOJMYECTBAa BOJOPACTBOPUMOIO M OOMEHHOTO
KaJusl B IOYBE OJIOKUPYET OCBOOOXKAEHHE (PMKCHPOBAHHOI'O aMMOHHS U3
TJIMHACTBIX MUHEPAJIOB, PE3KO CHIKAET AOCTYNHOCTh €r0 PAaCTeHUSIM U
HUTpUHUKaImo Oakrepusmu. OIHAKO pacTEeHUs, a TaKKe TeTepoTpodHBIC
MHUKPOOPTaHU3MBbI, TOTPEOIAs CPaBHUTEIBHO OONBIIOE KOJMYECTBO Kajws,
CHIDKAIOT OJIOKHpYIOIIEe eTo JeHCTBHE Ha 0CBOOOXICHHE M YCBOCHHUE (PHK-
CHPOBAaHHOTO aMMOHHUSL.

Hecmotps Ha TO, 4TO (UKCHpyOUIas CIIOCOOHOCTh PAa3IHYHBIX ITOYB
MOJXKET K0JIeOaThCsd B 3HAYUTEIBLHBIX npeaciax, B OOJIBIIINHCTBE CJIy4JacB
(UKCHPOBaHHBIN aMMOHHI OCTAETCS JOCTYITHBIM PACTECHHSIM.
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Xumunueckoe cBsizbiBaHue NH3z MpoucxonuT B pe3ynbTaTe MpUCOEIUHE-
HUS ero K (DEHOJIBHBIM THAPOKCHIIBHBIM TPYIIaM OPTaHHYSCKUX BEIIECTB C
MOCTICTYIONUM BKJIFOUCHHEM B COCTaB T'€TEPOIMKINUCCKUX KOJCI U Tepe-
X0JIOM B XUMHYECKH YCTOHUUBYIO hopMy.

Ces3piBarne NH, " 1 NH; B CHUIBHO# CTCHEHH 3aBHCHT OT COZEepIKaHUs
OpPraHMYeCKOTO BEIIeCTBA B IMOYBe. B TOp(SHO-00NOTHBIX MOYBAX STOT
MpoIecC MPOTEKAET AKTUBHEE, B MUHCPAIBHBIX IMOYBAaX C HEBBICOKUM CO-
ZepKaHueM Trymyca (OCOOCHHO KHCHBIX IEPHOBO-TIOI30JIMCTHIX) XAMHYE-
CKOE€ CBSI3BIBAHHE aMMHAYHOTO a30Ta OPTaHMYECKHM BEIIECTBOM IIPH BHE-
CEHHH CPEeTHHX 103 aMMHAYHBIX YAOOPCHHUI HEBEINKO M HE MOXKET OKa3aTh
CYIIECTBEHHOTO BIHMAHUS Ha TOCTYIMHOCTh PAaCTCHHUSAM a3oTa. Takmm obOpa-
30M, OCHOBHAsI PO B 3aKPEIUICHHM KaK aMMHAa4YHOTO, TaK W HUTPATHOTO
a30Ta B OOJIBIIMHCTBE MOYB MPUHAJICIKUT OUOIOIMYCCKON MMMOOMIH3A-
I[UH — MPEBPAIIEHUIO €r0 B OPraHHUUYECKYI0 Gopmy.

COOTHOIIICHHE CKOPOCTH MPOIECCOB MMMOOMIM3AIMN U MUHEpain3a-
MU OIpEe/eIseT npeoliajaHre OJHOTO MpoIlecca Hall IPYTUM U 3aBHCUT
OT (OpMBI a30THOTO YJOOPEHUS W HAIWYKMS OPTaHHYECKOTO BEIECTBA.
MaxkcumanbHas CKOpPOCTBH MPOLECCOB MUHCPpAIU3ALNU U I/IMMO6I/IHI/I38.L[I/II/I
OTMEYaeTcs B TIEpBBIC 5 IHEH MMocie BHECEHUS a30Ta M IMPOHUCXOAWT B OC-
HOBHOM B IIE€pBBIE 2—3 HENEH.

HccrenoBanust ¢ COETUHEHUSIME a30Ta, MEYCHBIMU CTAOMILHBIM HU30TO-
oM a30ta "°N, [O3BOJIMITH YCTAHOBHTB, YTO B MONEBBIX YCIOBHSIX PACTCHIS
YCBaMBAIOT HemocpeacTBeHHO u3 ynodpenuit 30-50 % azora. OgHako mnpu
BHECCHHH a30THBIX YIOOPEHNH YCHIMBAIOTCS MUHEpAIN3alus ITIOYBEHHOTO
a30Ta M yCBOeHHE ero pacteHusMu. KoappuiueHTsl UCIONb30BaHuUs a30Ta
pa3Iu4HbIX (POPM a30THBIX YAOOPCHHI CYNIECTBEHHO HE Pa3jnYaroTcs, 3a
HCKJIFOUCHHEM 3KCIICPUMEHTAIBHBIX YCIOBUI UX nmpuMeHeHus. Mccnenosa-
Hust BUVA ¢ N nokasamu, 4To pacTeHHs yCBAHBAIOT GONBIIE a30Ta W3
MTOYBBI, Y€M M3 MUHEPATBHBIX YIOOPCHHIA.

A30T ynoOpeHHI UHTEHCHBHEE, Y€M a30T IOYBEI, TOTPEOIIEeTCS pacTe-
HUSIMH B TIepBBIe 3—4 Helenn BereTaly, 3aTeM YCBOCHHE €TO CHIDKAeTCd, a
gepe3 40-50 guelt (y 3epHOBHIX K (ha3e BBIKOJANIMBAHMAE — HAYAJO I[BETE-
HUS) B OCHOBHOM Ipekpamaetcs. [loTpebieHne a3ota pacTeHUAMHA U3 TIOY-
BBI TIPOJIOJDKAETCS IO KOHIA BETeTaIlH, II03TOMY K yOOpKe OJI ero B 00-
IIeM BBIHOCE HECKOJIBKO TOBBIIIACTCS.

AmMuauHble (OPMBI a30THBIX YIOOPEHHMH CIIOCOOCTBYIOT JIydlIEMY
YCBOCHHIO a30Ta MOYB MO CPABHEHHUIO C HUTPATHHIMHU. OTMEYEHO TaKXKe,
YTO W3BECTKOBAHUE, HE3ABUCHMO OT (POPMBI YIOOpEHHIA, 3HAYUTEIHHO yBE-
JIUYUBACT MOOMIIM3AIIMIO U YCBOCHHE PACTCHHUSIMU a30Ta MOYBHI.
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CkopocTh HUTpU(HUKAINY aMMHUAYHOTO M aMHUJHOTO a30Ta, BHECEHHOTO
¢ ynoOpeHHUsMH, 3aBUCHUT OT THIIA ITOYBBI M CTENECHU €€ OKYJIbTYPEHHOCTH.
Ha Xopomo oKyJbTypeHHBIX JEPHOBO-IOJ3O0JHMCTBIX I0YBaX HHUTPU(HKA-
LSl aMUIHBIX 1 aMMOHHMWHBIX a30THBIX YIOOpEHHH MPOTEKaeT 3HAYUTENb-
HO DHEprUYHEe, 4YeM Ha CJIa000KYIbTYPEHHbIX.

PsnoM uccnenoBanuil ycTaHOBIECHO, YTO MPU HU3KOM TeMmmepaType mou-
Bbl MUHEpAJIM3alys ¥ MIMMOOHIM3AIMS a30Ta TOPMO3STCS, CHUKACTCS TaK-
e TIOTIIOTUTEIbHAS CIIOCOOHOCTD pacTeHHH K a30Ty u pochopy (0codeHHO
HUTPATHOTO a30Ta). [Ipy HU3KUX TemIeparypax aMMOHHKHBIE HOpMBI 00-
nee 3((eKTUBHBI, YeM HHUTpPATHBIE. JTO CBA3aHO C TEM, YTO IIPU HU3KUX
TeMIIepaTypax MOCTYIJIEHHE ¥ BOCCTAHOBIECHHE HUTPATHOTO a30Ta 3aTpy-
HSETCs, @ aMMOHHUMHBIN a30T YK€ B KOPHSX BKJIIOYAETCS B COCTaB aMHHO-
KUCJIOT ¥ OCNKOB. YYHTHIBas, YTO OCHOBHBIE IPEBpALICHUs a30Ta yaooOpe-
HUI IPOUCXOMAT B MEpBbIe 2—3 HeleNH MOoCe UX BHECEHMS, MOBBIIICHHAS
KOHIIGHTpALlUs HUTPATOB B MOYBE NPH HU3KUX TeMIepaTypax U U30BITOU-
HOM YBJQXHEHHHU ITOYB MOXKET MPUBECTH K YBEJIHYEHHUIO MOTEPh a30Ta B
2-3 pasa u 0Oouee.

Uccnenosanus, nposenennsie B PYII «MHcTUTYT mOYBOBeneHUs U ar-
pOXUMHMY», TIOKa3aiw, 4ro npu temmeparype 17-20 °C mpeBpaimeHune am-
MOHHMHOTO W aMHJIHOTO a30Ta B OKHCICHHYIO (OpMy B JIEpHOBO-
TIOJI30JIUCTHIX ITOYBaX IPOUCXOJUT B OCHOBHOM B TeueHHE 30 CyTOK.

ITpn Husko# temneparype (5—7 °C) HHTEHCHBHOCTH IpoOliecca aMMOHH-
(UKanuMK 3HAYWTEIBHO BBINIE MHTCHCUBHOCTH HUTpU(HKAIMH. B mouse
NP HU3KUX TEMIIEpaTypax OoJibIlleé BCEro a3oTa B HHUTPATHOW Qopme
HaKaIUIMBaeTCsd MPH BHECCHWH aMMHA4YHOM cenuTpbl. Ha ocHOBaHMM 3TOTO
H. H. CemeneHnko memaeT BBIBOA, YTO B IIEPUO] pAHHEBECEHHEN MOIKOPMKHU
O3UMBIX 3€PHOBBIX KyJIbTYp IPH MPOXJIAIHON TOTOAE Ieeco00pa3Ho MpH-
MEHSTh aMHUIHbIE 1 aMMOHHUIHBIE (POPMBI a30THBIX YIOOpEHHHA.

Takum obOpazom, O6marogapss HUITPUPUKAIIMA aMMHAYHbBIX, aMMOHUHHBIX
U aMUIHBIX YAOOPEHUH B MOYBax a30T UCIOIB3YETCS PACTEHUSIMU B OCHOB-
HOM B (opMe HHUTpPATOB. YK€ B KOPHSX IpU ydacTHH (epMEHTa HUTpart-
peaykTa3sl IPOMCXOJUT BOCCTAHOBICHHE HUTPATOB A0 aMMMAaKa, KOTOPBIN
UCIIONIb3yeTCs Ha 00pa30BaHHE aMUHOKHUCIIOT M aMHUJIOB.

Ecnu B nouBe Majo MUHEpPAJIBLHOTO a30Ta U OH B PACTEHMs MOCTYIAET B
HE3HAUUTEJILHOM KOJIMYECTBE, TO 3TOT a30T MOUTH MOJHOCTHIO BOCCTaHAB-
JMBaeTCsA JO aMMHaKa, KOTOPBIH y)k€ B KOPHSX IIPEBPAIacTCsl B OpraHuye-
CKHE COeMHEHUs (AaMMHOKHCIIOTHI, aMUIbl U 1p.). [Ipu ycuiieHun obecre-
YEHHOCTH PAaCTeHUIl a30TOM Bce OoJiblliee KOJIMYECTBO €ro MOCTYMaeT B
HaJ[3eMHYIO 4acTh B MUHEpAIbHOH (opMme, rae oH ycBamBaercs. Mccueno-
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BaHUS MOKA3aJIM, YTO IPU BHICOKOM YPOBHE a30THOTO MUTAHUS y MIICHUIIBI
B KOPHIX BOCCTaHABJIMBAJIOCH 3 % HHUTPATHOTO a30Ta, Y KyKypy3sl — 15 %,
OCTalbHOE — B HA/I3EMHOI1 Macce.

ITpn cnauimmkoM BBICOKOM ypOBHE ITMTaHMA, Korjga (epMeHT HUTparTpe-
IyKTa3a He CIPABIIIETCS C BOCCTAHOBJICHHWEM HHTPATOB, B BEreTaTHBHBIX
OpraHax pacTeHMi, B YaCTHOCTH, B OBOIIAX, MOXKET HAKaIUIMBAThCS OOJb-
I0€ KOJMYECTBO HUTPATOB.

B cemenax pacteHnii HUTpaTOB OOBIYHO HE HAKAIIMBAETCS. JTO CBs3a-
HO C T€M, YTO HUTPAThl BOCCTAHABIHMBAIOTCS Ha MYTH X MEPEIBIKCHUS B
PenpoAyKTHBHBIE OpraHbl. KpoMe TOoro, camMu penpoayKTUBHBIE OpraHbI, B
YaCTHOCTH, 3€pHOBKH IIICHUIBI W KOJIOCKOBBIC UEITyWKH, 00IagaroT I0-
BOJIbHO BBICOKOM HHMTpaTpeNyKTa3HOW aKTHBHOCThIO. Kak mokazamu uccie-
JOBaHUsA, UMCIOTCA COCAMHCHUSA, KOTOPLIC MOIYT MOBLIIIATH AKTUBHOCTH
(depMeHTa HUTpaTpeoyKTa3bl. Takylo CHOCOOHOCTh Ha SUMEHE IIPOSBHII
IUTOKWHUH 6-OeH3mIaMuHONMypruH. Ha aKTHBHOCTH IUTOKHMHHUHOB OKa3bl-
BAaIOT BIIMSIHHUE PETyJATOPBl pOCTa U3 TPYHIBI OPaCCHHOCTEPOUIOB (SIHH,
SMUCTUM H JIp.), 9TO CIIOCOOCTBYET YCHIICHUIO IMOCTYIUICHHS a30Ta B pacTe-
HUSL.

Cumnraercsi, 4YTO aKTUBHOCTb (pepMeHTa HUTpATPEIyKTa3bl SIBISETCS Y3-
KHM MECTOM B LIEIH IIPEBPAILEHI HEOPTaHUUECKOT0 a30Ta, MOCTYIAIOIIEro
B pacTEHUS, U MPH OMPEICICHHBIX YCIOBHAX MOXET JTUMHTUPOBATH 3 Pek-
THBHOE UCTIOJIb30BAaHHE A30THBIX YI0OPCHHIA.

Ha s¢¢exTnBHOCTD a30THBIX YIOOpEeHWI Haubosee CHUIBHOE BIIUSHUE
OKa3bIBaeT BOJOOOECTICUCHHOCT. [IpH AOCTaTOYHOM yBIAQ)KHEHUH WX JEH-
CTBHE yCHJIMBACTCH. DTOT (PAKT MOXKHO PETyINPOBATh C MOMOIIBIO OpOIIIe-
HHA.

Ha ycBoenme a3ora oka3blBaeT BIUSHHE KOHICHTPAIHS YTIEKHCIOTO
ra3a. B mepros MHTEHCHBHOTO POCTa PACTCHHUS, HMEIOIIHE OOJBIIYIO Bere-
TaTUBHYIO MaccCy (Hampumep, KyKypy3a), TIOTHOCTBIO «BBIEAIOT» YIJICKHC-
JBIA Ta3, ¥ €r0 MOXKET HE XBaTaTh. 371eCh MOJOXHUTEIBHOE BIMSHAC HA UC-
MOJIb30BAHME a30Ta IOYBHI M ypOXKail OKa3bIBaeT NMPUMCHEHUE OpraHHudYe-
CKHX yIOOpeHHUit.

BaxHBIM MOMEHTOM SIBJISIETCS COOTHOIIEHUE MTUTATEIbHBIX DJIEMEHTOB B
MUTaHUM pacTeHui. iMetoTcs naHHBIe 0 TOM, 4TO 3(G(HEKTHBHOCTH a30Ta
MPOSIBIISICTCS JIMIIL MPH JAOCTATOYHON OOECICUEHHOCTH pacTeHui (ocdo-
pom. ECTCCTBGHHO, C TOBBIIICHUEM 103 MAKPOJJIEMECHTOB YBCIMYUBACTCA
HOTpeGHOCTB U B MUKPODJJIEMECHTAaX.

Pasznmuunbie copra u FI/I6pI/IJII)I HECOIUHAKOBO OT3bIBAIOTCA HAa IPUMEHEC-
HHE BO3PacTaloOIUX /103 MHHEPAILHBIX ynoOpenuit. OHUM U3 ToKa3aresei
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TaKOW CIIOCOOHOCTH MOJKET CIY>KUTh aKTUBHOCTh (DEpMEHTa HHUTpPATPEIyK-
Ta3bl — KIOYEBOro (pepMeHTa a30THOro oOMeHa, OTBETCTBEHHOI'O 3a BOC-
CTaHOBJICHUE B PACTEHUU IOIJIOIIEHHBIX HUTPATOB. B CBA3U ¢ 3TUM cenek-
LS 36PHOBBIX KYJBTYp JIOJDKHA OBITH HAlpaBJieHa Ha CO3J[aHHUE COPTOB C
BBICOKOI aKTHBHOCTBIO (hepMeHTa HUTpATpPeNyKTasbl, CHOCOOHBIX MHOTO
UCIIONIb30BaTh a30Ta M HAKAIUINBATh 3€PHO C BEICOKHM COJIEpIKaHUEM OelKa.
VmeroTcst naHHbBIE, YTO KOPOTKOCTEOEIbHBIE COpTa IMIICHHUIBI UMEIOT MO-
BBIIICHHYIO TPOAYKTHBHOCTh (POTOCHHTE3a M OTIMYAIOTCS IOBBIMICHHOMN
CHOCOOHOCTBIO K TIOTJIONICHWIO a30Ta mocye nBereHus. OTcroja BIOJIHE
BEPOSITHO, YTO MEXIY 3TUMH JIByMSI OCOOCHHOCTSIMH KOPOTKOCTEOEIHHBIX
COPTOB MMEETCS B3aUMOCBS3b, M00, KaK M3BECTHO, MPOAYKTHBHOE HCIIOJb-
30BaHUE MOTJIOMEHHOTO PAaCTEHHSAMH a30Ta HEBO3MOXKHO O€3 MOBBIMICHUS
MPOAYKTUBHOCTH ()OTOCHHTE3a, a (POTOCHHTE3 YCHIHBACTCS IPU YCHICHUU
MOTJIOIIEHHS a30Ta KOpHAMH. TakuM 00pa3oM, OOJIBIION BKIIaJ B CO3/IaHHE
HOBBIX COPTOB 3€PHOBBIX U JAPYTIHUX CEIbCKOXO03IHCTBEHHBIX KYyJbTYyp, CIIO-
COOHBIX MPOAYKTUBHO HCIHOJB30BaTh a30T BHOCHUMBIX y):[06peHI/1171, MOXKET
BHECTU HOBOC HANpPaBJICHHUC B I'CHCTUKE M arpOXUMHUU — I'CHCTUKA MHUHC-
PpaJIbHOT'O MUTAHUA paCTeHHﬁ.

YToOB!I MOTYYNTh MaKCUMAaJbHYIO OTAA4y OT a30THBIX yJIOOpeHuH, cie-
JIyeT palMoHAJIbHO PacIopsIIUTECS UMEromuMest B benapycu accoprimMen-
TOM a30THBIX yrnoOpenuit. MccnenoBanus, nposeacuusie B PYII «uCcTHTYT
MIOYBOBEJICHHUSI W arpoOXMMHN», MOKa3ald, 4TO Haubosee 3PQeKTUBHBIMU
(opMamK a30THBIX yOOpEHHH Ha 36pHOBBIX KYJIBTYpax IpH JpPOOHOM BHE-
cenn sBisitorest KAC n ammuaunast cenntpa, kaprodere — cyiapdart ammo-
HUA 1 MOYCBHHA, HA MHOTI'OJICTHUX 3JIAKOBBIX TpaBaXx — cym)(baT aAMMOHUSA U
aMMuayHas cenutpa. CieayeT OTMETHTh, UYTO BHECEHHE TBEpAbIX (opm
a30THBIX yJI0OpEHHU#l CBsI3aHO C 00JbIION HepaBHOMEpHOCTHIO (30—60 % u
0osee), 4TO pe3ko CHWKaeT uX 3P(HEeKTHBHOCTh. [loATOMY B MpPOM3BOj-
CTBEHHBIX YCJIOBHSX 0O0Jiee BHICOKHE MIPHUOABKU JOCTUIAIOTCS IPU BHECCHUU
KAC ¢ nmoMoripio OnphICKUBATENEH, 2 MOUYEBHUHBI U IPYTUX TBEPABIX (HOpM
A30THBIX yJOOpEeHHUi — ¢ TOMOLIBIO CEsUIOK, pa3dpackiBaTesel, MO3BOIISIO-
IIUX paBHOMEPHO BHOCHUTH UX B nouBy (PIIY-12 u np.).

B Hacrosmee Bpems B 3emnenenuu bemapycu HaMeTHICS mepexoj OT
TEXHOT€HHOH K aJanTHBHOW MHTEHCH(UKAINK, XapaKTepHu3yolleics sHep-
rocOepexeHHEM U OXPaHOW OKPYKAIOIIEH CPe/Ibl.

CyIecTBEHHO CHM3MTH 3aTPaThl a30THBIX YAOOpEHWH Ha MOIydeHHE
9KOJIOTUYECKH OOOCHOBAHHBIX YPOXKAEB CEILCKOXO3SHCTBEHHBIX KYJIBTYP
MOXHO 3a CYET APOOHOT0 BHECEHHUS M KOPPEKTUPOBKH JI03 B OCHOBHOE BHE-
CCHHE W B MOAKOPMKH Ha OCHOBE JAHHBIX COJCp)KaHHSA a30Ta B IOYBE U
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pacteHusax. TeopeTHuecKkol OCHOBOW JAMATHOCTHUKH YCIOBUM a30THOTO IH-
TaHUS CEJIbCKOXO3SHCTBEHHBIX KYNIBTYp SBIIETCS YCTAaHOBIJICHHAS 3aBUCH-
MOCTh YPOXXAWHOCTH U IOKAa3aTeliel KauecTBa MPOIYKIUU OT COJCPKAHUSA
a30Ta B IOYBE U PACTCHHUSX.

BHecenne MOBBIIEHHBIX 103 a30Ta, OCOOCHHO HAa PaHHHUX CTAIHAX PO-
CTa 3€pPHOBBIX, JIbHA U JIPYTHX CEIbCKOXO3SHCTBCHHBIX KYJIbTYp, BEIET K
MOJICTAHHUIO PACTCHUMN, CHUKCHHUIO YPOXKAHHOCTH U 3aTPYIHCHHUIO B YOOPKE.
B T'epmannn, Hanmpumep, paHHEe IMOJIETAaHUE 3€PHOBBIX KYJIBTYp BO BpeMs
LBETCHUS CHU3HMIO YPOXKAWHOCTh 10 CPABHEHUIO C KOHTPOJBHHBIM Ha
27 w/ra.

OpnHOCTOpOHHEE, IOBBIIIICHHOE BHECEHNE a30THBIX yIOOpeHui crnocoo-
CTBYET M Pa3BUTHIO OOJE3HEH y 3epHOBBIX KYJIBTYP MPSAMBIM WIA KOCBEH-
HbIM ITYTCEM. le/l pacyeTe O03 a3oTa CIACAYCT YUYHUThIBATHL MOYBCHHBLIC U
MIOTOTHBIE YCIIOBHSA, EHCTBHE NPEANIECTBEHHUKA U JPYTHE arpOTEXHHUYE-
ckre GaKTopHL.

Bosnbliioe BIMsSHHE HA YPOXKAaWHOCTh OKA3hIBAIOT CPOKH BHECEHUS a30T-
HBIX yIOOpEHWi: IUIS O3WMBIX 3€PHOBBIX KYIBTYP — C BO30OHOBIICHHEM
BETeTAIl BECHOMU, a Yy SIPOBBIX 3€PHOBBIX — 10 TMoceBa. C BO3pacTaromuM
YPOBHEM YPOXKAaHHOCTH MOAKOPMKA B KOHIC (a3bl KYIICHHE — HAYao
TpyOKoBaHUs npuoOpeTaeT Oonbllee 3HayeHue. B ['epmanuu, 3a uckiroue-
HHEM MHABOBAPEHHOTO SUMEHS, JJISI BCEX 3EPHOBBIX KYJIBTYP TPHMEHSIOT
JpOOHOE BHECEHHE a30THBIX ymoOpeHuil. B 3Toi cTpaHe OBLIO MPHHATO
MIOCTAaHOBJICHHE O IPUHIMINAX MPU MPUMEHEHUU YIOOpEeHHi, COrIacCHO KO-
TOPBIM TIPH OTIPENACICHHUN 03 a30THHIX yIOOpEeHUI HEOOXOOMMO YUHTHI-
BaTh COJCpKaHME NOCTYIMHOTO MHHEPAJIbHOTO a30Ta B MOYBE U MPUMCHATH
JUIsl TIPaBUJILHOTO BHECEHUS yNOOpEHWI BECHOW HaydHO OOOCHOBAaHHBIE
METOJBI MMPOTHO3UPOBAHHS MOTPEOHOCTH CEIbCKOXO3SIUCTBEHHBIX KYJIBTYP
B a30Te.

Haunbonee mmpokoe pacnpoctpanenue B ['epmanuu, CIIA, Kanazne mo-
JTYYUIIO OTIPENeJICHHEe B MOYBE MHHEPAIBHOTO a30Ta B Hadayle BereTalud
pactenuit B cnoe 0-90 cm. Haiinmennoe xommdectBo (ot 15 mo 85 kr N Ha
1 ra u Gonee) BRIYUTAIOT M3 JAHHOT'O WJIM HOPMATHBHOTO 3HAYEHUS, KOTO-
poe yCTaHaBIMBAETCS OMBITAMH IO YJIOOPEHHUIO IUIS Pa3HBIX MECTHOCTEU
Iepmanuu. s Goiee TOYHOTO OMpeAeTICHUs TMOTPEOHOCTH PACTCHHU 3ep-
HOBBIX KYJBTYP OT KOHIA KYIICHUA OO KOJIOMICHHA B a30TC MPUMCHACTCA
pacTuTenpHasi IMarHOCTHKa C MOMOIIBIO IKCIPECC-METOIOB ISl Olpe/esie-
HUS HUTPATOB.
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B PVYII «MIHCTUTYT MMOYBOBEICHUS U arPOXUMHUN» pa3paboTaHa CUCTEMA
ONTHMU3AIMY NIPUMEHEHHS a30THBIX yIO0OpEHHH O] 36PHOBBIE KYyIbTYpHI,
KapTodenb 1 MHOTOJIETHHE TPABbl HA OCHOBE IOYBEHHO-PACTUTEIILHOM 1a-
THOCTHKH a30THOTO NMUTaHWs pacTeHHi. [IpuMeHeHue 3TOH CHCTEMBI JTaer
SKOHOMMUIO a30Ta ymoopernit 20—40 kr/ra 1. B., CHIDKEHUE YICIBHBIX dHEP-
reTu4eckux 3aTpat Ha 16-51 % Ha 3epHOBBIX KynbTypax u B 1,5-2,0 pa3za —
Ha Kaprodene u moTeph a3zora nouBbl U ynoopenuid Ha 10-20 %. Peanuza-
IS JAHHON CHCTEMBI 00OECIICUMBAET TAKXKE COJCpP)KaHHE HUTPATOB B IIPO-
nykuun Hike [1/1K n cHIbKeHne 3arpsisHeHUsI OKpYKaloIied Cpeabl a30TH-
CTBIMH COEJIMHEHHUSIMHU.

Pemnts BakHEHIIYIO 3a/ady paIlMOHAIBHOTO HCIIOIB30BaHHUS yHoOpe-
HHUH, NPEIOTBPATUTh MOTEPH NMHUTATEIBHBIX JJIEMEHTOB W3 YIOOpPEHUH U
MOYBBI B OKPY)KaIOIIYIO Cpey MO3BOJISIET IPUMEHEHNE MeUIEHHOIEHCTBY-
IOIINX a30THBIX YAOOpeHuH (MeIeHHOIeHCTRYOIEei MOYEeBUHEI, Cyib(dara
aMMOHHMS C MOJMMEPHBIM IMOKPBITHEM M Ap.). VIX NmpuUMEHEHHe ITO3BOJHT
CHHU3UTD MOTEpH OOIIEro a30Ta Ha JISTKUX Mo4Bax Ha 27-46 %.

YcunusaeTcs MOCTYIUICHHE a30Ta, APYTUX 3JIEMEHTOB NMUTAHUS TPH JIO-
KaJIbHOM BHeceHHMH ynoOpenuil. Kak mokasamm mccienoBaHus, IpH JEHTOU-
HOM BHECEHHH YIOOpEHHWI B MOYBE CO3/AIOTCSI OYark MOBBIMIEHHOH KOH-
LEHTPAIMU [TUTATEIbHBIX AIEMEHTOB, KOTOPBIE 00JIee HHTEHCUBHO U MOJTHO
TIOTJIOIIAOTCS PACTEHHAMH, YEM IIPH Pa30pPOCHOM BHECECHUH.

[Mpu noxanu3aunu ynoOpeHuil aMMOHUHHBIN a30T MEHBIIIE [IOJJBEPraeT-
cs1 HCOOMEHHOMY TIOTJIOICHHIO MTOYBOM, YTO CIIOCOOCTBYET €ro JIydIleMy
UCTIONB30BaHMIO. [1OBBIIIEHHOE COoepXKaHNEe aMMOHHITHOTO a30Ta B JICHTE
ynoOpeHnii 3aMeUIIeT HUTPUPHUKALMIO M CIIOCOOCTBYET COKPAIIECHHIO I10-
Teph a30Ta 3a CYET BBIMBIBAHMSA HUTPATOB M3 KOpHEeoOHUTaemoro cios. Bo-
KpYT o4ara a3oTHBIX yJIOOpEHHH B HECKOJIBKO pa3 BO3pacTaeT MOOMIM3anus
MOYBEHHOTO a30Ta. B pesynbrare NMpH JIOKaTbHOM BHECEHHH YyIOOpEHHMI
co3JaroTcs 0oJiee OIaropusSTHRIE YCIOBHS MTUTaHUs pacTeHuit, koadduim-
€HTHI MCIIOJIb30BaHUS a30Ta M3 MHUHEPAIBHBIX YAOOPEHUH YBEINUNBAIOTCS
Ha 10-15 %.

B mHacrosmee Bpems pa3paboTaHBl 3KOJIOTHYECKHE OTpaHWYCHHS Ha
NPUMEHEHHE a30THBIX yJOOpPEeHUIl MO/ CEelIbCKOXO03SICTBEHHBIE KYIbTYPHI,
oOecrieunBaone B COYeTaHUN ¢ (POCHOPHO-KATUHHBIMU M OpraHUYECKH-
MU yJOOpPEHUSIMH BBICOKHE YPOXKaH, COIepKaHHe HHUTPATOB B Ipejeiiax
ITJIK u xoporiee kauecTBO MPOIYKITUH (Tad. 6.3).
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Tabnuna 6.3. MakcuMaJIbHbIE 1031 Q30 THBIX Y100peHMUid,
peKoMeHayeMble IPH BO3/IEIBIBAHUH CeJIbCKOXO035IiCTBEHHBIX KYJIbTYP

MaxkcumansHast
Kystbrypl OpraHnueckue yno0peHus, I_I:)(;l:)};i;n;d;ﬂa
T/ra (QoH)
a30Ta, Kr/ra
1. B.
O3uMble 3epHOBBIE (36pPHO) 20-30 110
SIpoBble 3epHOBBIC (36pHO) - 110
Kaprodens (kmy6HnM) 60-70 110
CaxapHas cBeKJIa (KOPHEIIIOb]) 75-80 120
KopmoBasi cBekJia (KOPHEIIOpbl) 75-100 150
Kykypysa (3eneHas macca) 60-70 150
MHoOroIeTHHE 371aKOBEIE TPaBhI (CEHO) - 180
OBoOIIM OTKPBITOrO TPYHTA:
KarycTa 70 120
CBEKJIa CTOJIOBAsI 40 90
MOPKOBb - 90
TOMAaThl 40 90
Or'ypIIBI 120 90
JIyK-pernKa 40 90
3€NICHHbIC KYJIbTYPBI 40 60

VYkazaHHbIE 103bl a30THBIX YJIOOpPEHHIl HE JIUMUTHPYIOT MHOJIydeHHE
yporKaeB 3epHOBBIX KyJbTyp Ha ypoBHe 60-80 1/ra, kaprodens — 350-400,
KopMoBBIX KopHemtooB — 800-1000, kamycTtsl — 800, cTOIOBOI CBEKIBI —
600, mopxoBu — 600, TOMaTOB, OTYpIIOB, JyKa — 350 1/Ta.

B ycmoBmsax bemapycu, ocoOEHHO B IOKHBIX paifOHaX, mocje yOOpKH
3€pPHOBBIX HEPEIKO IOoJis B TeueHue 1,5—2 MecsleB He 3aHSAThI IOCEBaMH.
BaTOT mepuox B YCNOBHSX BJI&KHOCTH W TeIUIa, KaK MPABUIIO,
OJarompusTHBIX JUIi MHHEpaIM3allid OPraHUYecKoro a3oTa W HUTPH-
¢uKanyy, B MOYBE HAKATUIMBAIOTCSI HUTPAThI, 3HAYUTENbHAS YaCTh KOTOPBIX
npu O6I/IJII)H]>IX OCCHHHUX OCaJKaX BBIIICIAYUBACTCSI B HMHIKCICKAIIIHUEC
TOPHU30HTHI, MIOMAJAET B TPYHTOBbIC BO/IBL. [IpeoTBpalieHne noTepy a3oTa u
JAPYTUX NOABUKHBIX 3JIEMEHTOB B TAKUX YCJIIOBUAX 06eCHe‘II/IBaIOT IIOCEBOM
MPOMEXYTOUHBIX KYJIbTYP.

Kak nokazanu ucciieioBaHusl, NPOBEJICHHBIE HA IEPHOBO-TIOA30JIUCTHIX
JIETKOCYTJIMHUCTBIX TOYBAX, HACHIICHUE MPOMEXYTOUHBIMH KYyIbTYpamu
MOJIEBBIX U KOPMOBBIX CEBOOOOPOTOB 10 25 % MOBBICHIO OOIIYIO MPOIYK-
TUBHOCTh maiiHu Ha 14-16 %, a BbIXO/ IEepeBapUMOro MpoTeMHa — Ha
20-23 %. Tlocie mpoMeKyTOUYHBIX KYJIbTYp ocTaBanock 2,0-2,7 1/ra abco-
JIFOTHO CYXOW OpraHHYeCKOH MacChl KOPHEBBIX U MOXHUBHBIX OCTATKOB
(c conepxanuem azota B HUX 26—40 kr a3ora).
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TakuM 00pa3oM, MHOTOJIETHHE 3KCIEPHUMEHTAIbHBIC HCCIECIOBaHMUS,
npoBeJIcHHbIe B benapycu, CBHIETENBCTBYIOT, YTO POCT HMPOIYKTUBHOCTH
PACTEHHEBO/ICTBA HA BCEX YTOJbSIX U IMOYBEHHBIX PA3HOBUAHOCTSIX TECHEH-
muM 00pa3oM CBs3aH CO cHaO)KeHMEM pacTeHuid azoToMm. OnTuMmuzanus
a30THOTO pEXHMMa IOYB OOYCIIOBICHA, C OJHOW CTOPOHBI, YBEINYECHHEM
OpPraHMYeCKOro BEIIECTBA M COOTBETCTBEHHO BAJIOBBIX 3allacoB a30Ta,
HACBHIIIEHUEM JI0 ONTHMAIBHOTO YPOBHS CEBOOOOPOTOB OOOOBBIMU KYIBTY-
paMu Uil UCIIOJIb30BaHUSI OMOJIOTHYECKOTO a30Ta Kak Hanboliee JeHIeBOro
1 9KOJIOTHYECKH 0E30IacHOTO M3 BCEX BHUJIOB a30Ta, HCIOIb3YEMBIX pacTe-
HusiMmu. C Jpyroit — peryiaMpoBaHHeM NpolieccaMyd MUHEpaIu3aliH opra-
HHYECKOTO BEIIECTBA, PEIICHWEM NPOoOJeMBbl Ooiee pPalMOHAIBHOTO HC-
IIOJJBb30BaHHs A30THBIX yl[O6peHHI7[ C Y4YC€TOM aCCOPTUMEHTA, MOYBCHHO-
pacTUTENFHON IUATHOCTUKM a30THOTO NMHUTaHMS PACTEHWH, NpeNoTBpalie-
HUEM HCTIPOU3BOAUTCIILHBIX IMOTCPH, BBI3BIBAIOMINX 3arpsA3HCHUC OKpYKa-
IOLLEH Cpebl.

6.3. ®ocdopubie y100peHust
6.3.1. Posb ¢pocdopa B nuTaHUM pacTeHuii

dochop — BaxkHEHIIHMI OMOTCHHBIN YJIEMEHT, KOTOPBIA HEOOXOIUM ISt
KHU3HE/IESTENBHOCTH BceX oprann3MoB. CoeauHenust Gpocdopa ¢ KHCIOpo-
oM (ocdopHbIe KUCIOTH U ocdathl), ABISISICH CAMBIMH PaCIpPOCTPAHEH-
HBIMHM B IIPUPOJIE, UMEIOT UCKIIOUUTEIBHO Ba)KHOE 3HAUCHHE JUIS CyIle-
CTBOBaHHMS M Pa3BUTHUS PACTUTEIHEHOTO U JKMBOTHOTO Mupa. bes docdopHoii
KHCJIOTHI HE MOXET CYIIECTBOBAaTh HU OJIHA JKHMBas KieTKa. B cBs3u ¢ aTHM
¢dochop HA3BaH KITFOYOM JKHU3HH.

®ocdop comepKHUTCS B pacTCHUAX B OPTaHUIECKUX U MUHEPAIIBHBIX CO-
eanHeHusx. OObYHO Oosblias yacts Gocdopa, copepianiascss B pacTeHH-
sx (mo 90 %), mpeacTaBiieHa Pa3IUYHBIMU OPTAHUYECKUMHU COETUHEHUSMHU.
B penponykTtuBHbIX opraHax (ochop KOHLEHTpHUpYeTCs B HauOOJbLIeh
crenenn. CeMeHa TOJDKHBI cojiepkarh (ochopa B KOIMYECTBE, AOCTATOY-
HOM 10 Hayaja ero MOIJIOLICHHS U3 IMOYBBl CHOPMUPOBABIIMMHUCS KOPHS-
MH.

®ochop comepkuTCcs B KICTOYHOH MPOTOIUIAa3ME, BXOAUT B COCTaB
XPOMOCOM, HYKJICHHOBBIX KHCJIOT, HyKJICOTHIOB, (GocOmpoTeHIoB, HEKO-
TOPBIX BUTaMHHOB, (hepMEHTOB, 3(pUpPOB, GUTHHA, APYrHX OPraHUYECKHX
coenuHeHnit. Docdop sBisieTcs 00S3aTENEHBIM KOMIIOHEHTOM psiia KO-
(hepMEHTHBIX CUCTEM, KaTaIM3UPYIOIIUX PsiJl PeaKIMii a30THOr0 0OMeHa.
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BaxupiMu  opranmueckuMu  pochopconepKamiMH COSINHCHASIMA B
PACTEHUSX SBISIOTCS HYKJICHHOBBIC KHCJIOTHI, UTPAIOIINE BAXHYIO POJIb B
HACJICJICTBEHHBIX (DYHKIUIX OpraHu3Ma. B pacTeHUsIX Ha JOJH0 HYKJICHHO-
BbIX kucnot npuxoautcs ot 0,1 mo 1 %. Conepxanue ocdopa B HyKICH-
HOBBIX KHcJOTax B mepecuere Ha P,Os cocrapnsier okosno 20 %. Hykieo-
NPOTEHIBI, PEICTABISIONIME cOO0H COeMHEHNs OEIKOB C HYKJICHMHOBBIMU
KHCJIOTaMH, SIBJITFOTCS] BAKHEHIITUM BEIIECTBOM KIICTOYHBIX S/ICP.

dochop BXOAWUT TakKe B COCTaB (PUTHHA, JICIIUTHHA, caxapodochaToB u
JOPYTUX OPTaHMYECKUX coennHeHWHd. DUTHH SBISETCS 3allaCHBIM  BEIIe-
cTBOM, U (ochopHast KHCIOTA, BXOAMIAS B €TO COCTAB, UCIOIB3YeTCs TpHU
popacTaHuu ceMsH. JIEMUTHH — TpencTaBHTENb TPYHIBl (QochaTuiaos,
HaKaIUTMBaeTCSd NMPEMMYIIECTBEHHO B ceMeHax. KirrodeBas mo3mmus B 00-
MEHE BELIECTB NPHHAICKHUT MAKPOIPTUUECKHM COEIMHEHUSIM, COJEpIkKa-
ummM docdop. B HacTosiee BpeMsi U3BECTHO OOJIBIIOE YUCIO MaKpOIPrH-
YECKUX COCTUHEHHUH, B COCTaB OOJBIIMHCTBA M3 KOTOPBIX BXOAUT (hochop.
OpHaKO OCHOBHAsI POJIb CPEM HUX MPUHAUICKUT aJeHO3UHTPUPOCHOpHON
kuciote (AT®D). D10 cBOeoOpa3HbIii XpAaHUTEIb U HOCHUTEIb JHEPTHUH BO
MHOTHX CHHTEeTHYecKux mporeccax. [Ipu rugponnze AT®, Bxomsmeil B
cocraB PHK, BricBOGOXmaeTcs okomo 55 K/x/Moms. B To ke BpeMs cBo-
OomHast »HEprus TUAPONH3a OOBIYHBIX CBS3eH COCTaBISIET TONBKO 8—
12 K]Tx/moms. Makposprudeckue GocdaTHbIC CBA3H MIPUHAMAIOT YIaCTHE B
mporeccax GOTOCHHTE3a, JBIXaHUs, OMOCHHTE3a OEIKOB, KUPOB, Kpaxmara,
caxapo3bl, psila aMIHOKHCIIOT U APYTUX COSTHHCHIH.

[pu ygactum ¢pocdopa ocymiecTBisieTcss yriIeBOAHBI OOMEH B pacTe-
Husix. PocdopHas KUCIOTa MPUHUMAET aKTHBHOE y4dacTHE B OMOCHHTE3e
caxapo3bl, (pepMEHTaTHBHBIX IPEBPANICHUAX (POPM YTIIEBOIOB, B HX Iepe-
JBIDKCHUH, OTTOKE B KIyOHHM KapTodels, KOPHEIUIOIbl CaXxapHOW CBEKJIbI
U T. 1. B cBsa3u ¢ aTuM ochopHBIe YIOOPCHHS MOJIOKHUTEIBHO BIUSIIOT Ha
HaKOIUICHHE B PACTEHHSAX Kpaxmala, caxapoB, APYIMX YIJIEBOJIOB, YiIyd-
Iaf0T KadecTBO JbHa M KOHoIu. Docdop Takxke OIaronpusTCTBYET
HaKOIUICHHIO B IJI0/IaX KPACSIIUX M apOMaTHYECKUX BEIECTB.

OCoOCHHO YYBCTBHUTEIBHBI K HEJOCTATKY (ocopa pacTeHHs B HaYallb-
HBIX (ha3ax pocTa W pa3BUTH, KOTAa MX KOPHEBas CHCTeMa O0JagaeT cia-
6011 ycBOsIOIIEH CIIOCOOHOCTBIO. 3aMEUEHO, YTO B HaYaIbHBIC CTaJUH pa3-
BUTHS CEIBCKOXO3SIMCTBEHHBIC KYIbTYPHl MHTEHCHUBHEE IOTJIOIMIAIOT (hoc-
¢atpl, yeM B mocienyromue nepuonasl pocra. OnrumanbHoe (ocdopHoe
MUTaHHE B HAYaJIBHBINH MEPHOJ pOCTa M Pa3BUTHS PacTEHHI CIIOCOOCTBYeET
Pa3BUTHIO KOPHEBOW CHCTEMBI — OHA [Iy0Xe MPOHHUKAET B IOYBY U JIydllle
BETBUTCA, YTO YIy4IIaeT CHaO)KCHHE PACTEHUI BIAroil W NMHUTATEIbHBIMU
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anementaMu. Pocdop crocobcTByeT OoJiee YKOHOMHOMY PacXOIOBaHHUIO
BJaru. JTO UMEET 0COOEHHO OOJIbIIOE 3HAUEHHE B 3aCyIIIBBIE IEPHO/IBI.

B cBs13u ¢ TakuM OoOIBIIMM 3HaUeHUEM (ocdopa B TIEPBBIC IEPHOIBI PO-
CTa M Pa3BUTHs PACTEHHH NPUIIOCEBHOE BHECEHHE B PSIKM HEOOJBIINX 103
¢dochopHBIX ymoOpeHuUil oOecrieunBaeT 3HAYNUTENBHBIC MPHOABKU ypoOKas
CcaMbIX Pa3IMYHBIX KyJabTyp. Hambomnbiee moTpednenue ¢ochopa 3epHO-
BBIMH KyJIbTYpaMH HaOmoaeTcs B (pas3bl BEIXOA B TPYOKY M KOJOIICHHS.

B munepanbHoit popme pocdop HaxomuTcs B pacTeHUSX B BHIE COJEH
opToochHOpPHONH KHCIIOTHI C KalbIIMEM, MarHueM, KalueM, aMMOHHEM W
JIPYTUMHU KaTHOHaMu. MuHepalbHbIi (ocop SBISETCS HE TOJBKO 3araca-
IOIIMM BEIIECTBOM, PE3ePBOM IUIsl CHHTE3a opraHuueckux (ocdopcomep-
KalMX COEAWHEHUI, HO M MOBBIMIAET OY(PEpPHOCTh KIETOYHOTO COKa, MOJ-
JIEp>)KUBACT Typrop KJIETKH, APYTHE XU3HEHHO Ba)KHBIC NPOIECCH B HEH.
B cBs3u ¢ Tem, uTo pocdop ycuimBaeT criocoOHOCTh PACTUTENBHBIX KIETOK
yIepXKHUBaTh BOJY, OH IOBBIIIAET YCTOWYMBOCTh PACTCHUI K 3acyXaM H
HU3KUM Temieparypam. Xopoiuee (pochopHOe NMUTAHUE YIyqlIaeT Hepe3u-
MOBKY O3UMBIX KYJIBTYp Ojlarojapsi OCTaTOYHOMY HAKOIUICHHIO CaXxapoB B
y3J1axX KyLICHHUs C OCEHH.

[pu monmwkeHHBIX Temneparypax (10-11 °C) 3aTtpymHsAeTCS HCIONB30-
BaHue pacteHusMHu (ochopa. MccnenoBaHUsIME YCTaHOBJICHO, YTO TOHHU-
XKEHHE TeMIepaTypsl 10 5—7 °C Majo BIHAIO Ha MOCTYIUIEHHE KalKs B pac-
TEHUs, HO PE3KO YMEHBIIIAIO0 TIOTJIONIEHNe UMHU a3oTa U ¢ocdopa. YBenu-
yeHueM 7103 GocopHBIX yIoOpeHN MOXKHO YCHIMTH HoriomeHue dpocgo-
pa 1 CHU3UTH OTPULIATECIIPHOC BIIMAHUEC XOJIOA0B HA PACTCHUA.

VY Monozpix pacteHnit Gpocdop KOHIEHTPUPYETCS NPEUMYILIECTBEHHO B
MepHucTeMaTHYeckoil Tkauu. OH JIETKO NepeBUTraeTcsl BHYTPH PACTCHUH 1
nepeMeIaeTcesl U3 CTapblX TKaHel B 0oJiee MOJIOJIbIE, T. €. PEYTHIM3UPYETCS
(ucnose3yercst MOBTOpHO). [lo Mepe co3peBaHust KyJabTyp OOJblasi 4acTh
YCBOGHHOTO pacTeHusiMH (ocdopa cocpenoTaunBaeTcsi B CEMEHaX U IUIO-
nax (B ceMeHax 371aKkoB 110 50 %).

W3 BHeMIHUX MPU3HAKOB MPH HeJocTaTke pocdopa HabIMogaeTCS CKPY-
YUBaHWE KpacB JIMCTOBOM IUIACTHHKH, TpPS3HO-3€l€Has, Oojee TeMHas
okpacka juctbeB. [Ipu HegocTaTke hocdhopa kpome Oosiee TEeMHON OKpacKu
JMCTHEB BCIEACTBHE OOPa3OBaHMS AHTOIMAHA HEPEIKO MOSBIAIOTCS €IIe
KpacHOBaThle M (PMOJIETOBBIE TOHA, B OCOOCHHOCTH Y OCHOBAHHS CTEOJCH,
Ha BJIaraJiMIax JUCTbeB W uepemkax. Ot Hemocrtatka ¢ocdopa Gosblie
CTpasaroT 0oJiee CTapble — HIYKHUE JIUCThSL.

ITpu HexBaTke hochopa B pacTeHHUsIX OOIbIIE HAKAIUTUBAETCSI HUTPATOB,
YTO CBSI3aHO C BaXXHBIM 3HaueHueM coenuvnenuit Tunma HAJl u HAJI® npu
BOCCTAHOBJICHUN HUTPATOB.
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docdop cHIKAET TOKCHIHOCTH ATFOMUHUS, MapraHIia u skenesa. biaro-
Jiapsi Tomy, uTo (ochop CBA3BIBAET MOABMKHBIA AIIOMHHUI TOYBBI, (UK-
CHUpYeT ero B KOPHEBOH CHCTEME, YIIy4IlIaeTcs! YIIIEBOJHbIH U a30THBIA 00-
MEH B PAaCTEHHSIX.

[Tpu BBICOKOM coOnepXaHUM B IIOYBE MEAW CHWXKAETCS MOTpedsieHHe
pacrenusimu  pocopa u yBenmuuusaercs 3PPEKTHBHOCTH (GOCHOPHBIX
ynobpenunii. [IpuMeHeHre UHKOBBIX yJOOPEHUI CHMXKAET MOCTYIUICHUE B
pactenus ¢ocgopa.

docdop ABIACTCS CIIYTHUKOM a30Ta M OeIKOBBIX coexanHeHmid. Pocdo-
pa COIEpKUTCS B pacTeHUsAX B 2—3 pasza MeHblle, yeM azoTa. Ilpu Hemo-
cratke docdopa 3aMemIIeTcs CHHTE3 OEIIKOB U yMEHBIIAETCS UX COepxKa-
Hue. [loaToMy M03BI a30THBIX U (QOCHOPHBIX YAOOPEHUH MTOKHBI OBITH
cOamaHCUPOBaHHBIMH.

HUccnenoranus, nposeaeuusie B CIIA, mokasanu, 4yTo HeOONBIIOE KO-
JIUYECTBO a30Ta, BXOSIIEE B COCTaB POcHOPHOro yaoOpeHus, IejiacT ero
6onee 3P PEeKTUBHBIM.

W36biToK  ocdopa Tarke HEONArompUsATHO BIHUSAET Ha pACTCHHS.
B sToMm ciyuae MHOTO (hoc(haTOB HAXOAMTCS B PACTCHHSIX B MHUHEPAIbLHOM
(opme, 0COOCHHO B BEreTaTHBHBIX OpraHax. B ciryyae M30BITOYHOTO TIO-
crymneHus ¢pochopa pacTeHHs TPEKAESBPEMEHHO CO3PEBAIOT U HE yCIIeBa-
10T CHHTE3UPOBaTh Xopoluid ypoxxaid. [Ipu u3deitke docopa yxyamaercs
MUTAaHUE UHKOM, YTO IIPUBOIMT K 3a00JI€BaHUIO IIOAOBBIX KYJIBTYpP po3e-
TOYHOCTBIO.

Bonbioe 3nauenne nmeer Gocop B )KU3HHU YETIOBEKA U CEITBCKOXO035TH-
CTBEHHBIX KUBOTHBIX. OH BXOJHUT B COCTaB KOCTHOW TKaHH M UrpaeT Hesa-
MEHHUMYIO POJIb B IPOLECCAaX, OT KOTOPHIX 3aBUCIT OCHOBHBIC YKU3HEHHbBIE
¢byHKIMK opraHn3Ma (0OMEH BeIIecTB, pa3MHOXEHHE H T. 1.). IIpu Heno-
cratke Gocdopa y 4yenoBeka u )KUBOTHBIX Pa3BUBAETCSI OCTEOCHOPO3 U JIPY-
rue 3abonieBanus koctei. CyTouHas moTpeOHOCTs B (pochope cocraBiseT
1,0-1,5 r. OT™MeuaeTcst TOCTOBEpPHAS CBSI3b MEKIY coaepxkanueM (ocdopa
B KOpPMax M IpPOAYKTHBHOCTBIO JKHBOTHBIX. ONTHMaNbHOE COJEep)KaHHE
¢docdopa B kopmax — 0,35-0,5 % cyxoro BemecTsa.

O6ecnieueHHOCTh pacTeHuid (HochopoM BO MHOTOM 3aBHUCHUT OT 3aIlacoB
€ro B MOYBE, CTETICHH ITOABM)XKHOCTH, IPaHyJIOMETPHUECKOTO COCTaBa U pi-
Jla IpyTUX YCJIOBHMH, BIUSIONINX HA HCIIOIb30BaHHE (ocdopa n3 MOYBHl U
ynobpenuii. Bce dpopmer pocdopa B mouse, BOZMOKHBIE BapHALMU UX BO3-
JIEHCTBHUS MOXHO M300pa3uTh B IENIOYKE: BAJIOBONH — OPraHUYECKHH — MU-
HepalibHble coenuHeHus: P,Os — nmoreHuuanbHo poctymnuelii P,Os — Hemno-
CPEeACTBEHHO NOCTYIHBIH P05,
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6.3.2. MectopoxaeHusi pochopHoOro coipbs, CiocoO0ObI MOJTyIEHHUS,
cBolicTBa 1 npuMeHeHHne (GocopHBIX y1o0peHuii

CeipbeBoii 0azoi i mosrydeHus: GocopHBIX yHOOpeHHH SBISIFOTCS
npUpoHbIe 3aexu GocOpHBIX Pyl — anaTUTHl U (HOCHOPHUTHI. ANATUTHI
SIBJISIFOTCSL. OCHOBHBIM HMCTOYHHUKOM (hochopa MarMaTHYECKOTrO MPOHCXOXK-
JIeHus1 B 3eMHO# Kope. B 3aBucuMocty ot npeobnananus Gropa mim xjaopa
pa3nu4aoT GTOpanaTHT U XJIOPATATHT.

CaMoe KpyImHOE MECTOPOXKICHHE araTUTOB HaxoauTcs B Poccun B rop-
HBIX OTporax XubuHckux rop Kosbckoro momyoctpoBa. XuOWHCKHE anaTH-
THI 3aJIETAIOT B BHJE allaTUTOBO-HE(QETMHOBOW MOPOIBI M HMX 3arachl CO-
cTaBistoT okojo 640 muH. T P,Os. D10 JIydiiee B MUpE CBHIPhE IS POU3-
BoJsicTBa (pocHOpHBIX ynoOpeHHid. 3aneku anaTUTOBBIX Py UMEIOTCS U B
Bypsitun (O1mypKoBCKOE MECTOPOXKACHHE).

®DochopuThl MPEACTaBISIOT COO0H OCAIOYHBIC MOPOJBI TNIABHBIM 00pa-
30M MOPEHOTO TPOMCXOXKIICHUS, COCTOSIINE U3 aMOP(QHBIX HIN KPUCTAIUIH-
YECKHMX KaJlbIMEBBIX (oc]aToB ¢ MpUMeEChIO KBapl@a, MU3BECTH, INIMHUCTHIX
YacTUIl U APYrux MuHepaioB. bonblime 3anexu (pocopuToB MMEIOTCS B
Ocronuy, Ykpaune, Kazaxcrane. 3anexu ¢pochoputoB B benapycu umerotcs
B Morumnesckoit u bpectckoii obmactsx (30 muH. T P,Os). [l nponsBoacTsa
¢bocdopHbIx ynodpeHuit HeodxoaumMo ux odoramenue 10 20-22 % P,0s.

HawnbGonee kpynabie 3anexu dpocoputoB passenans B CIIIA u Cesep-
HoMt Adpuke. 3anacel ¢pochoputoB B CIIA onenmBarorcs B 10,5 mupa. T,
Mapokko — 9 Mip. T.

B Benapycu gocdopconepxaiue yaodpenust npou3Boaut ['omenbckuit
XUMHUUYeCcKHui 3aBoJ. [ 1aBHBIM (ochopcopepxkauM yqo0peHneM sIBISETCS
aMMOHM3UPOBaHHBI cynepdocdar u ammodoc. Panee B ['omene npounsso-
JIMITHCH TaKXKe NPOCTOH, ABOIHOM cynepdocdarsl u ammodocdar.

®dochopasie u pochopconeprkale KOMIUIEKCHbIE YAOOpEHHUs MO pac-
TBOPUMOCTH M YCBOSIEMOCTH JEJATCS Ha TPU TPYNIBI: BOAOPACTBOPHMBIE,
UTPATHOPACTBOPUMEIE, TPYIHOpAacTBOpuUMEIe. K BOZOpacTBOPHMMBIM OTHO-
CATCSI TIPOCTOM M IBOMHOM cymnepdocdar 1 KoMIUIeKCHBIE yIoOpeHus (aMMo-
HU3UPOBaHHBIN cymnepdocdar, ammodoc, nrnammoHuidochar, HAITPOAMMO-
(ocka, kapboaMMOdocKka, KPUCTAUIHH U JIp.), K IIUTPATHOPACTBOPUMBIM —
MIPELUITUTAT, TOMacluiak, obecropeHHbii (docdar, mMapTeHOBCKHi (oc-
¢armuak u npyrue tepmodocdarsl, K TPyAHOPACTBOPUMBIM — Takue Qoc-
(opHble ynoOpeHus, kak GocGopuTHast U KOCTHAs MyKa, U3 KOTOpBIX (ochop
u3Bnekaetcss 20%-HOi COJSIHOM KHCIIOTOW WIIM CMECHIO COJITHOM U a30THBIX
KHUCJIOT.
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WHorna BBIAETSAIOT TPYMITy TaKk Ha3bIBAEMBIX KOMOWHHPOBAHHBIX (oc-
¢dopubeIx ynobpenuii (cynepdoc u npyrue (pochopHuThl, YaCTUUHO Pasio-
XeHHbIe (oc(HOPHOI KUCTOTON).

Bonopacreopumsle ocopusbie ynoopenus. Cynepdocdar npocroii
(Ca (H,PO,), - H,O + 2CaS0, - 2H,0) nopomKoBUIHBIH COAEPKUT HE
Mmenee 19 %, a rpanynaupoBanHblil — He MeHee 20 % ycBosiemoro ¢docdopa B
pacuere Ha P,05. CBoOOIHAsI KHCIIOTHOCTH y00peHus B pacuere Ha P,Os B
mpocToM cymnepdocdare He AODKHA MpeBBIIATh 5,5 %. OT0 ymobpenwme
comepxur 10 50-55 % CaSO,. Hamuuune cepbl OJaronpusITHO CKa3bIBACTCS
Ha YpOXXalfHOCTH KJeBepa, KYJIbTYp CeMeicTBa KaIyCTHBIX (KaITyCTBI,
OpIOKBBI, TYpHETICA H Jp. ), KapTOesi, 03UMOU PiKH, SIMEHS U Jp.

Cynepdocdar mpocToli mosydaroT 00pabOTKOW pa3MOJIOTOTO araTuTa
wm dochopura ceproii kucnoroit: Ca (POy), - CaF, + 7H,SO, + 3H,0 =
= 3Ca(H,P0,), - HO +7CaS0,4 + 2HF. B pe3ynbrate 0Opa3yercsi Bojopac-
TBOPUMBI oHO3aMeleHHbIH PocdaT kambuust Ca(H,PO,), u runc CaSO;,.

B kauecTBe OCHOBHOTO yIOOpEHMSI €0 MOXKHO HCIIOJIb30BaTh I0J BCE
KynbTyphl. HeBbicokass konmeHTparus ¢ochopa B ymOOpEHHH MO3BOJSET
BHOCHTb €T0 B PSAKH IIPU ITOCEBE 3€PHOBBIX U JPYTUX KYJIBTYP PABHOMEPHO B
MHUHHMaIbHBIX 103ax — 10—15 kr/ra P,Os. I'panynupoBanHbiil cynepdocdar
MHOT/Ia BBIITyCKaeTcs ¢ jo0aBkamMu Oopa, TOra OH UMEeT ToJ1y0oil IBeT.

[Ipu HelTpanu3anyu CBOOOTHOW KHCIOTHOCTH cymnepdocdara amMmmua-
KOM IIOJIy4alOT aMMOHHM3UpOBaHHBI cynepdocdar ¢ coxepkanueMm 4 %
azota u 25 % P,0s5 (ammoHM3MpoOBaHHEIN cynepdocdar BeIcmiero copra
conepxut 7-8 % azora u 30-33 % P,0s).

JBoiinoii cyneppocdar (Ca(H,PO,), - H,O) npous3BoaaT B rpaHyIi-
poBaHHOM BUIE, coznepkanue P,Os B ynoOpenun mapok A u b coorser-
ctBeHHO 49 1 43 %, cBoOOHAs KUCIOTHOCTH B pacueTe Ha P,Os He momkHa
npessimaTh 2,5-5 %.

ITo kmaccudukanuu MexayHapOAHOH acCOIMAIMU MPOU3BOJCTBA CY-
nepgocdara u cnoxHeix ynoopenuit (MCMA), nBoitHsiM cynepdocdarom
cumraetcs ynoopenue, comepixariee 25 % P,Os, Tpotiasim — 43-49 % P,0s.
[TosTomy B crpanax 3amanHoii EBpomnsl aBoi#HON cynepdocdar Ha3bIBalOT
TPOWHBIM.

TexHosorus NMpoM3BOACTBA JBOWHOTO cynepdocdara pacrnagaercs Ha
IBe ctaguy. BHavane mosrydaiot ¢gochopHyo kuciaoty. s 3Toro amaTut
(dbochoput) 06pabaThIBaAIOT CEPHON KUCIOTOM st M3BIedeHus hochopHOi
KucyoTel. 3ateM, otnenus ¢uibrpoBanueM HiPO, ot runca, oOpadarbiBa-
IOT €0 HOBYIO MOpIHI0 (oc(aTHOTO CHIPbS U TOJNYyYaloT JTBOWHOW CyIiep-

docdar:
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2C&5F(PO4)3 + 14H3PO, + 10H,0 = 10C3(H2PO4)2 - H,O + 2HF.

JlBoitHo# cymnepdochar B omiIMuMe OT NMPOCTOTO COJCPIKUT MEHBIIIE
IIpUMecei U COBCEM HE COICpPXHT cephl. I[lo BHemHeMy BHAY OH BecbMa
CXO C HPOCTHIM TI'paHyJMPOBAaHHBIM cynepdocdaroM, HO umeer Ooiee
KpYITHBIE TPAaHYIBI, K TOMY e I[BeT UX OoJjiee TeMHBIH (Cephlif WM TEMHO-
cepslil). Brimyckaercs Takxke aBoiHol cynepdocdar ¢ nodaBkamu MUKpO-
JJIEMEHTOB.

[MpumensitoT nBOHHOM cynepdocdar kak OCHOBHOE U psiiKoBoe ynoOpe-
mue. [lo nelicTBUIO Ha ypoxkaid OOJBIIMHCTBA CEIbCKOXO3SMCTBEHHBIX
KyJIBTYp IIPOCTOW M ABOMHOU cynepdocdar, B3sThe B 3KBUBAICHTHON 1103€
o ¢ocdopy, AaroT OJM3Kui 3G dekT. JIUIb Mo KyJIbTYphI, TTOJI0XKHUTEIHLHO
pearupyroiue Ha cepy, IBOWHOM cynepdocdar mo 3QpPeKTHBHOCTH YCTY-
MaeT IPOCTOMY.

HurparnopacTtBopumsblie ynoopenusi. Ilpemunurar (CaHPO, - 2H,0)
conepxut 27-38 % P,0s. Iloporrok 6emoro win cBeTino-ceporo nseta. [o-
Jy4aloT NMpeuunuTar Helrpanusanueil pocdopHOi KUCIOTH U3BECTKOBBIM
MOJIOKOM HJTH MEJIOM:

Hs;PO, + Ca(OH)g = CaHPO, - 2H,0.

[MpeuumuTaT MONY4aOT TaK ke, KaK MPOAYKT OTXO/a KEJIaTHHOBOI'O
MPOM3BOJCTBA. B Bozie HE pacTBOPSETCS, HO PACTBOPUM B JTMMOHHOKHCIIOM
aMMOHHH U XOPOIIO YCBAaUBACTCH.

D10 ynoOpeHue BbITYCKACTCsl B OFPAHUYEHHBIX KosndecTBax. [IpuMeHsior
NPELUITUTAT TOJBKO JUIsi OCHOBHOTO BHECEHHSI, B 9TOM CIIyyae OH HE yCTyIaeT
nBoiiHOMY cynepgocdary. B benapycn npenunurar kak yaoOpeHHe HpakTH-
YECKU HE HCIIOJb3YETCSL.

Tepmodocharsr Na,O - 3CaO - P,0s + SiO, coctaBisitoT 0cobyro
rpynmy ¢ocgaros, cogepxamunx 20-30 % smmonHOpacTBopuMoro ¢ocdopa
B pacdere Ha P,0s. VX momy4aroT criekaHueM M CIUIABJICHUEM TIPH BBICOKOM
temmeparype (1200-1400 °C) npupomabix dhochaToB ¢ comoi, Cyabharom
HATpUSI, KH3EPUTOM, OapIsIHBIM YIJeM, a TaKKe CIUIABJICHHEM C MarHHHCO-
neprkaiuM ceipbeM. K rpyrmne Tepmudeckux GpocharoB OTHOCST TaKKe IIIa-
ki (TOMacCIIIaK, MapTCHOBCKWH Iak), obechTOpeHHBIH Qocdar U map.
Bonbmoe pacnpoctpanenue TepModochaThl ONMYyIUIA Ha 3amaje.

Tepmodocdats! SBISIOTCS IEPCIEKTHBHBIME YA00pEHHAMH. DTO CBs3a-
HO C TeM, YTO OHHM MOTYT MPUMEHSTHCS HA BCEX MOYBAX U MO BCE KYNbTY-
PBI, UX MOXXHO MPOU3BOJMTH U3 MPUPOAHBIX PocharoB, HEMPUTOTHBIX AJIs
HEMOCPECTBEHHOTO0 BHECEHHUS! B MOYBY, @ TAaKXKE TPYAHO IOAAAIOIINXCS
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XUMHUYECKOH TepepaboTke I MOJydeHUsT BOJAOPACTBOPUMBIX (ocHOpHBIX
yIoOpeHui.

B I'epmanun u3 repmodocdaroB MIMPOKOE paclpoCTpaHEHHE TTOTYYHII
penanuii pocdar (25-30 % P,0s), monydaemblii CrieKaHUEM MPUPOIHBIX
¢docoaroB ¢ comoil minu cyibdarom Hatpus, B [lombimie — cynepromacuH
(2729 % P,0s5), KOTOpBII MONYYAIOT CIEKAHHEM MPH TEMIEpaType
1500 °C docdoputoB ¢ 20 % coasl ¥ JOOABKOW JTOMEHHOTO IUIAKa.
Bo ®pannuu BeIyckaeTcs IiaBieHbd (ocdaT moa HazBaHueM (ocmaib
(27-29 % P,0s), nonyyaeMblii MPOKAJIMBAHUEM IIPHU OTHOCHTEJILHO HEBBI-
cokux Temreparypax (550-600 °C) u3Menp4eHHOr0 MPHUPOIHOIO ATOMO-
kaneiuiocdaTa, nmmoprupyemoro u3 Cenerana. 1o ynodpeHue npume-
HSIETCSI OTJEJIbHO MJIM B COCTaBe CMELIaHHbIX ynoOpeHwuii. [To naHHbIM Ka-
¢denper arpoxumun BI'CXA, Ha IEepHOBO-TIOA30IMCTHIX MOYBAX MO O3HU-
MY POXb M STUMEHb JeicTBUE (hocmais cocTaBisuio okoio 70 % ot nBoii-
Horo cynepdocdara.

®Docparuuiak MmapreHoekmii (CayP,0y - CaSi0;) — mo6ouHsIil mpo-
KT MepepadoTKu B MapTeHax Ooratbix ¢ochopom uyryHoB. ToOHKHMH, TsI-
XKEeJIbIH, MUK mopomIok uepHoro usera. ®@ocdarnuiak mapku 1D-10
IoJDKeH coaepxkath He meHee 10 % ycBosiemoro docdopa, mapku [D-7 —
7 % P,0s, Bnaru — 1 %. [IpuMeHSIOT B HEOONBITNX KOJIUIECTBAX, B OCHOB-
HOM B paiiOHaX, HPUJIETAIONIMX K METAJUIyprudeckum 3aBojaM. Ero MoxxHO
HCIIOJIb30BaTh HA BCEX TUIAX MMOYB TOJIbKO KaK OCHOBHOE yJ00peHHE.

Tomacuiak (4Ca0 - P,Os + 4Ca0 - P,Os - CaSiO3) mo coiictBam
aHaJIOrM4eH MapTeHOBCKOMY nuiaky. OH SIBIISIETCS HOOOYHBIM HPOIYKTOM
nepepabotku Goratsix (ochopoM UyryHOB Ha CTaNb M XKEJIe30 10 LIeI0d-
HoMy crioco0y Tomaca. Tomacuuiak cogepxur 14 % ycBosiemoro docdopa
(P20s5). B MupoBom mnpousBojcTBe (GocdopHBIX ynoOpeHHH ToMacuuIak
3aHMMAaeT 3HauYUTEeNbHOE MecTo, HO B ctpaHax CHI™ ucnosnb3yercst Maso.

Ob6echropennsiii Gocdar comepxut 36 % P,0s. [Momywaror ero mpu
THAPOTEpPMHUYECKO 00paboTKe cMecH anatura Wid Gocdoputa ¢ HeOOIb-
[IKM KOJUYeCTBOM KpemHesema (2-3 % SiO,) mpu temmeparype 1450-
1550 °C. IIpu 3TOM pa3pyIraeTcsi KpUCTAJUTHUECKas pemreTka (Gropamarura
u ynansercs prop B razoobpasHoii popme, a pochop nmepexoauT B ycBosie-
Myt0 (opmy. DTO TOHKHUH CBHIMYYHiH MOPOIIOK CBETIO-CEPOTO WIIH CBETIIO-
JKEJITOTO I[BETa C 3€JICHOBATHIM OTTEHKOM, MMEIOLIMK JierKuil cymnepdoc-
¢arHbIi 3amax. OdecdropeHHBIN Pochar MOKHO MPUMEHSATH KaK OCHOBHOE
ynoOpeHre Ha BCeX IOYBax, HO TaK )K€, KaK TOMaclllaK, ero Helb3sl CMe-
LIMBaTh C aMMOHUIHBIME ynoOpeHusmu. OdecdropeHHbIi Gocdar ucnoib-
3YIOT, KaK U KOpMOBO# (hocat, 111 HOAKOPMKH KUBOTHBIX.
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TpyanopactBopumblie gocopHbie ynoopenus. ®ochopurHas Mmyka —
TOHKHUH, TSDKENBIH MOPOIIOK TeMHO-ceporo (3emumcroro) nsera. ®ocdo-
PHUTHYIO MYKY IOJIy4aloT pa3MoiioM ¢ocdoputa. OHa BBITYCKAEeTCS YCThI-
pex mapok: A, b, B u C ¢ conepxaHueM COOTBETCTBEHHO He MeHee 29, 26,
23 u 20 % P,0s npu nuamerpe vactui He 6oiee 0,18 mm. OcTaTok Ha cute
c otBepctusimu 0,18 MM He moimkeH npesbiats 10 % maccs! pocdopurHoi
MYKH.

®docdop B 3ToM yrobpennn Haxoautces B popme Caz(POy),.

®ochopuTHas MyKa — MEIUICHHOACHWCTBYIONIEe ynoOpeHune, KOTopoe
HCTIONB3YeTCsl TOIBKO Ui OCHOBHOTO BHeceHus. [lon BIusHMEM MOYBEH-
HOW KHCJIOTHOCTH OHAa MEPEXOAUT B IOCTYITHOE VIS PACTEHHH COCTOSHHE.
B Poccun nmonst hochopuTHO MyKH B accoptumeHTe (pochopHBIX ymobpe-
Huil coctaBisieT 12 %. B cBsI3u ¢ MHTEHCHBHBIM H3BECTKOBaHUEM (ocdo-
putHast Myka B bemapyck B mocienHue rojsl He 3aBo3uiack. B oTHocu-
TEJILHO OONBIIMX KoJudecTBax npumensiercs B bpasunuu. B CILA ee uc-
NOJIB3YIOT B KadecTBe J00aBKM K CMELIaHHBIM yaoOpeHusM. B Snoxun n
HEKOTOPBIX 3aIaIHOEBPOINEHCKUX CTPaHaxX €€ BBITYCKAIOT U3 UMIIOPTUpPYE-
MOT0 CHIpbsi. JTO camoe aemieBoe dochoproe ynodpenue. Ero menecoos-
Pa3HO MPUMEHSATh Ha KUCIBIX MOYBAX HOJ KYJIBTYpPBI, CIIOCOOHBIE HCIIOJb-
30BaTh Gocop U3 TPYTHOPACTBOPUMBIX (pochaToB (JFOMUH, TOPOX, IPEUH-
Xa, HCTIapIeT, 03UMast POXKb U OBEC).

Busuanur (Fe3(PO,), - 8H,0) — GonorHas pyna, B YHCTOM BHJIE CO-
nepxarast okoso 28 % P,0s, a ¢ mpumecsio Topda (ToppoBUBHAHHT) — OT
12 mo 26 %. Ilo neiictBuio mpubmmkaeTcs K pochopurHoit Mmyke. Bupna-
HUT 3aJieraeT OObIYHO B BHJE HEOONBIINX THE3/ M IPOCIIOEK Oesiecoil mac-
cel. Ha Bo3yxe ObicTpo cuneer. [locie n00bIYM, ATUTENBHOTO MPOBETPH-
BaHUsS (A1 MEPEBOJa 3aKHCHBIX COCIUHCHUN B OKHCHBIC) M IMOJCHIXAHUS
Macca pacchlllaeTcss Ha MENKHH NOpOLIOK, yJOOHBIH st pacceBa. Ero
MOHO BHOCUTD U3 pacuera 90-120 kr P,Os Ha 1 ra.

Hosrle u nepcnekTuBHbIe GopMbl pochopHbIx ynoopennii. Cynep-
doc, nam cyneppocharno-pochopurnoe ynoopenue, cogepxur 38-41 %
P,0s, B ToM gucne 50-65 % B BomopactBOpmMOil opme. Homast dopma
(dbochopHOro ymobpeHus, 1Mo BHEUTHEMY BHIY TOXOXK Ha JIBOWHOHN cymep-
(docdat, HO ¢ HECKOJIBKO MeHbIUMU Tpanyidamu (1-3 mm). Cynepdockr —
9T0 (GOCHOPUTHI, YACTHIHO PA3IOKEHHBIE IKCTPAKITMOHHOH (hochopHOM
kucioroid. Ha npounssonctso cynepdoca pacxonyercs Ha 25-30 % MeHbIe
9KCTPAaKIMOHHOM (pocopHOI KHCIOTHI M0 CPABHEHUIO C JIBOWHBIM CyIIEp-
¢docharom.
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Cymiepdoc HCIoNb3yeTcst sl OCHOBHOTO W MPHUIIOCEBHOTO yIOOpEHHUS.
ITo neiicTBHIO Ha OOJBIIMHCTBO CENBCKOXO3SUCTBEHHBIX KYJIBTYP OH IIPH-
ommkaercs K JBoiiHOMY cynepdocdary. OCHOBHOE BHECEHHE JTOr0 ya00-
penust 3 PeKTUBHO Mo KapTo(delb, SIMEHb, JEeH, OBEC, TPEUUXY U ApyTrHe
KyabTyphl. Cynepdoc npousBoautcs B Poccum.

Monudochar kaabmuss — NEepCreKTHBHOE yIOOpEeHHE, cojepiKariee
40-60 % P,0s. B 3aBucuMoOCTH OT TeMIieparyp, IpH KOTOPBIX ITOJY4aiOT
mosrdochaTs! KaIbIHs, OHN ITOAPA3ACIAI0TCA Ha TUIaBJICHBIC M HU3KOTEM-
nepaTypHbIE.

B nocnemHee Bpems OoJiblIoe BHUMaHUE YJIENSETCS KHCIOTHO-
TePMUYECKOMY crioco0y momydeHus noiudocdaroB kambius. [lnaBneHne
¢dbocdoputa npoBogutcs mpu Ttemmneparype 1100—1200 °C mocne B3aumo-
neiictBus ero ¢ ¢ochopHOU KHCIOTOW. YmoOpeHue comepxkur 55-58 %
IUTpaTHO-pacTBopuMoit P,Os. JlobGaBiieHne K MPOAYKTY Ha CTaJIUU TpaHy-
JISIUW BOJOPACTBOPUMBIX opTodochaToB obecrieunBaeT HEOOXOIUMOE CO-
JiepaKaHKEe BOJOpacTBOpUMOro dochopa B yroOpeHuu.

Pa3zpaboTan Takke HH3KOTEMIIEPATypHBIH CIIOCOO TMOIYy4eHHS IOJH-
(dochaToB KalbIHs ¢ JOCTATOYHO BEICOKMM cojepxanueM P,Os (40-60 %).

KonnencupoBanusie ¢ochaTsl, BXoAsmme B cocraB monudocdara
KaJbL¥sl, B TOYBE TMAPOIM3YIOTCSA 10 OpTodoc(haroB M TakuM 00pa3oM
CTaHOBSATCS JAOCTYMHBIMU 1iisi pactennid. [Tomudocdar Gonee rdpdhekTuBen
Ha KapOOHATHBIX [TOYBAX, I'/I€ OH I10 JICHCTBHIO IIPEBOCXOAUT cynepdocdar.
ITo nanueM kadenpsr arpoxumuu BI'CXA, a¢dexruBHOCTS neiicTBUS 1T0-
mudocdaTa KaabIHA MO SYMEHb Ha JAEPHOBO-IIOI30JIUCTHIX JETKOCYTIIH-
HHUCTHIX Mo4Bax coctaBisuio 70 % ot nBoitHOTO cymepdocdara. Ilommdoc-
¢daT KanmpIWs IIaHUPYeTCs Mpou3BoauTh B Kazaxcrane Ha 6aze docdopu-
toB Kaparay.

Kpacubiii ¢docdop — camoe KOHIICHTPHUPOBAHHOE M IEPCIEKTUBHOE
¢dochoproe ynodpenue, conepxkaiiee 229 % P,0s. Kpacubiii pocdop mpu-
MEHSIOT ¢ mobaBkaMu cepHokuciaon mean CuSO, - SH,0 (B kauecTBe KaTa-
nmm3aTopa) m3 pacuera 1 % memm ot maccel docdopa. Kpacusiii dochop
MOXET OBbITh MCIIOJIL30BaH JUIsl MOBBILICHUS coaepaHus Gocdopa B apy-
rux ynoopenusx. Tak, nodaska 20 % kpacHoro ¢ocdopa K mpocTomy cy-
nepdochary u3 dpocopuroB Kaparay mpeBpamiaeT ero B BEHICOKOKOHIIEH-
TpUPOBaHHOE yHoOpenwme, conepxkaiee 48—-50 % P,0s, xoporio neicTy-
IolIee KaK B IIEPBbIH, TaK U CIIEAYIOIIUE TPU-YETHIPE T0/1a 110CIe BHECCHHUSI.
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6.3.3. B3anmonaeiictrBue ¢gochopHbIX y100peHUii ¢ MOUBOIi

JIepHOBO-TIOI30IMCThIC MOYBHI OTIMYAIOTCS OOJBIION EMKOCTHEO MOTJIO-
mienns gocgar-uonos: ot 800 mr/kr P,0s (necuansie) go 3000 Mr/kr (TIHHU-
cteie TouBkl). Eme OoJbIIcii eMKOCTHIO HODIOMICHUS O0JIANAI0T TOPQsHbIC
nouBbl HU3UHHOTO THIa — 13500-31000 MI/Kr MOYBHLI.

B cBs3u ¢ Tem, uyTo pocdop npeAcTaBiIeH B MOYBE TPYIHOPACTBOPUMEI-
MH COEIMHEHUSIMH, @ BHECEHHBIE ¢ yIoOpeHussMHU (hocdaTsl MPOIHO (PHUKCH-
pyIOTCst TBepIO#i (hpaKiueid MOYBbI, CIOKUIOCH MPEACTABICHNAE O HE3HAYH-
TEJIbHOM MoABMKHOCTH (pocdopa B MOYBEHHBIX YCIOBUSIX. MHOTOYHCIICH-
HBIE UCCJICJOBAHMS MMOKA3bIBAIOT, YTO 32 T0Jl BhIMbIBaHHE (GocdaroB U3 ma-
XOTHOTO TOPU30HTA B HIKEJISHKAIUE CJIOU B PA3JIMYHBIX MOYBAX COCTABIIS-
et oT 0,2 KT IO HECKOJIBKHX KUJIOTPAMMOB.

OHaKO UMEIOTCS CBEICHUS, 4TO (Pochop BCe KE JABIKETCS B MOYBAX.
B murpammu ¢gocdopa mo mpohuUIr0 MOYBBEI HIPACT PO MEXaHHUYECKOE
BO3JICHCTBUC HA MOYBY: MEpEMaIIKa, CMbIB, IEPEMEIICHUC YaCTHIl, a TAKKE
pPOCT KOPHEBOW CHCTEMbI. B JIepHOBO-TIOJ30IUCTBIX MOYBAX MPOHCXOJIHT
murpanus ¢ocdartoB, CBI3aHHBIX C CYJIb(AaTHRIMU coenuHeHUsMU. Hema-
JIOBOXHYIO POJib B MHUrpaiuu ¢pochopa MOryT UrpaTh U MUHEPAIIbHBIE KOM-
[UIEKCHBIE COEINHEHUSL.

O ToMm, 4t0o dochop MEIICHHO, HO JBIKETCS B IMIOYBE, CBUICTEIbCTBY-
10T TaHHbIe PoTaMcTenckoi onbITHOM cTanmuu. 3aech Gochopubie ymodpe-
HUs BHOCWIHMCH B TedeHue 130 met, m murpanus (ochopa oTMedeHa 1o
nipouITio OYBKI 10 TIyOuHBI 40—50 cM.

[Mornomenue gocdaToB ynodpeHuil perynupyercst AByMs IapajuiebHO
UAYIIAMH TPOLECCaMU — COPOLMEH M XUMUYECKUM ocaxkacHueM. COOTHO-
IICHUS ATHX MPOIIECCOB 3aBUCIT OT PEAKIUH TOYBCHHOTO PAcTBOpPa, CO-
JIEpXKAHUS TyMyca, CTCIICHU JUCIICPrUPOBAHHOCTH U PEAKIIMOHHON CIIOCO0-
HOCTH TOYBCHHBIX TJIMHHUCTBIX MHHEPAJIOB, 103 YAOOPCHUN U BPEMEHH HX
B3aMMOJICHCTBHS C IIOYBAMHU.

Ancopomust gocharoB Ha MOBEPXHOCTH IMOYBEHHBIX YACTHI[ MOXKET
IPOMCXOIUTH Garomaps ooMeny docdar-nonos ¢ OH™, CI7, SO,*, nonamu
FYMYCOBBIX U KDEMHHEBBIX KHCIIOT.

Oxono 4-10 % Bcero ¢ocdopa B mouBax ceszaHo aacopOiuronHo. ITy-
TeM MOHHOTO oOMeHa (hocdaT-HOHBI MOTYT MIEPEXOAUTH B MIOYBESHHBIN pac-
TBOpP M MOSTOMY COCTABIIIOT YacTh JOCTYIHOTO 3amaca (¢ocdopa MOYBHL.
[Mornomenue pochar-uOHOB BOZMOXKHO BCICICTBUE TOTO, YTO KOPHH pac-
TCHUA TIPU JIBIXaHUU BBIICISIOT YTJICKUCIBIA ra3, KOTOPBIH 0oO0pasyer
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YTONBHYIO KHCIOTY, pacmamarontyiocst Ha H' u HCO; . Armon HCO;3™ 06-
MEHHUBAETCS Ha MOBEPXHOCTH ¢ KosutouaoM Ha HoPO, .

B TpynnopactBopumbie Qopmbl pacTtBopuMbe (ochaTel ynoOpeHuit
NPEBPAIIAIOTCsl B PE3yJbTaTe XMMUYECKOTro ocaxkaeHus (ochaToB U3 pac-
TBOpA.

[TpeBparenue BoopacTBOPUMBIX (OCHOPHBIX YIOOpPEHUI B HEHTpab-
HBIX TIOYBaX MPOUCXOUT CJIETYIOLIMM 00pa3oM:

Ca(H,POy); + Ca(HCO3), = 2CaHPO, - 2H,0 + 2CO,.
Ha kwucipIx movBax, KpoMe TOTO, 00pa3yrTCsl TPYAHOMOCTYIIHBIC pac-
TeHUsM (hocdaThl XKelle3a U ATFOMUHHS:

Ca(H,P0,), + 2A1(OH)s = 2A1PO, + Ca(OH), + 4H,0,
Ca(H2P04)2 + ZFE(OH)3 = 2FePO, + Ca(OH)2 + 4H,0.

[pespamenue GpocopuTHONH MyKH, B OTIHYHE OT NPEBPALICHUS BOJO-
pacTBOpUMBIX GopM GocHOpHBIX yHOOpEeHUH, COCTOUT B €€ PacTBOPEHUH
O] ICHCTBUEM KHCIOTHOCTH TIOYBBI KHCJIOTAMH, BBLACISICMBIMH MUKPOOP-
TaHW3MaMH M PACTCHHUSMH, a TakXKe B MOTJIOMEHHH (oc(haTOB MOYBOM.
B nanpHeiimem npouecc nornomeHust ocOpUTHON MYKH U IPYTUX BOJIO-
HEpacTBOPUMBIX (opM GocHOopHBIX YIOOpPEHHI aHAIOTHYCH TIOTJIOIMIECHUIO
MIOYBOI PacTBOPUMBIX POCPOPHBIX yIOOPEHHUH.

CoueraHne OpraHM4YeCKUX W MHHEpaJIbHBIX YIO0OpeHHuil crocoOCcTByeT
coxpaHeHuio ¢ocdopa B mouBe B OoJiee JOCTYIMHON GopMe, YeM NMpH BHE-
CCHUU OJHHMX MHHEPAIbHBIX yIOOpeHHH. DTO CBs3aHO, I1O-BUAUMOMY, C
BHECEHHEM C OPTraHMYECKHMH YAOOPEHUSIMH OCHOBAHWHA M HEUTpaIU3aIHeH
MIOYBEHHO!M KHMCJIOTHOCTH, a TaKke 0ojiee MHTEHCUBHBIM 00pa3oBaHHEM Ha
MHHEpPAIFHBIX KOMIIOHEHTaX II0YBHI IUICHOK OPTaHMYECKHX M OpraHo-
MHUHEPAIbHBIX T'elield, YTO YMEHbIIaeT nepexos ¢pocharoB B TPyAHOPACTBO-
puMbIe (HOPMEI.

CriocoOCTBYeT COXpaHEHHI0 BHOCHMBIX (ocaroB ynodpeHuil B popme
Oosee mOoCcTynmHBIX (Goc]aToB KambIus M 10 HEKOTOPOW CTEICHH MpEeTIsT-
CTBYeT nepexoiy B (ocdarsl xkene3a U aJIOMUHHS U M3BECTKOBAHHE I10Y-
BEI. V3BeCTKOBaHME CYIIECTBEHHO HE BIMSACT HA COACPKaHHE IOIBHIKHBIX
¢docdaroB B 1oyse, HO MOBBINIAET CTENEHb MX ITOJBM)KHOCTH W JIOCTYII-
HOCTB BCJICAICTBHE CHIDKCHHS KHUCIOTHOCTH, COAEP)KaHUS OOMEHHOTO aio-
MUHHUSL ¥ OOLIEro yiydlieHust ycloBuil pocta. MiMeloTcs Takxke AaHHBIE O
TOM, 9TO TIPH W3BECTKOBAHWU B MEPBBINA TOJ yCHIMBACTCS MHHEPATH3ALINS
opranndeckux ¢ocgaroB B cBi3M c noseimienueM pH ¢ oOpasoBanuem co-
OTBETCTBYIOIINX COCTUHEHUH, B TOM YHCIIE JOCTYITHBIX pacTeHusM (ocda-
TOB Kanblyst. Takum o0pa3oM, M3BECTKOBAHHE OKa3bIBAaCT MOJIOXKUTEIBHOE
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BIUsIHAC Ha (OC(hATHBIN PEKUM MOYBBI M CIIOCOOCTBYET COXPAHCHHUIO BHO-
cUMBIX (ocdaToB ynoOpeHuit B 6osiee JOCTYIMHOH Gopme.

6.3.4. IIpueMbl pAalHOHATBLHOTO HCIOJIb30BaHUA (PochHOpPHBIX
ynoopeHui

OnTtuManeHoe (ocopHOE MHUTAHKUE CIIOCOOCTBYET PA3BUTUIO KOPHEBOM
CHCTEMBI PacTeHHH, Onaromapsi 4emy YIydIIaeTcsi CHaOKeHWe pacTeHUH
BIIaroi M snemMeHTaMu nutanus. @ocop crocodCcTByET 60JIee SIKOHOMHOMY
PACXOJIOBAHUIO BIIATH, TIOBBIIIACT YCTOHYMBOCTh PACTCHHUM K 3acyXaM, HH3-
KAM TEeMIIepaTypaM, yJIydIIaeT Mepe3nMOBKY O3MMBIX KyIbTYp, YCKOpPSET
CO3pEBaHNC PACTCHHM, YBEIIMYMBACT YPOXKAW U YIIyUIIaeT €ro Ka4yecTBO.

®dochop Takke CTUMYITUPYET MPOLECCHl OIIIOI0TBOPCHHUS, (PopMUpoBa-
HUS IUIOJOB, BBI3PEBAHMSA BETCTATHUBHBIX OpraHoB. OH SBISIETCS MPEeUMy-
IIECTBEHHO 3JEMEHTOM KadecTBa, CYIIECTBEHHO JIOTIOJHSS POJb a30Ta, KO-
TOPBIH B OOJBIIEH CTEIIEHN BIUSIECT HA pa3Mep ypoKas.

B otnmume ot ctpan 3amanHoit EBpombl, Te JOCTUTHYT ONTHMAIIbHBIH
YPOBEHb COJIepKaHus OABMKHOTO (hocdopa B mouBe U GpocPopHbIe ya00-
PEHHS BHOCSTCS TOJNBKO /ISl KOMIICHCAIIMH €T0 BBIHOCA C ypokasimiu, B be-
Jnapycu HeoOXOAMMO Ha TOYBaX, HEIOCTATOYHO OKYJIbTYPEHHBIX, BHOCHTH
¢dochopHbIe yIOOpeHUs HE TONBKO JJIs KOMIICHCALMU BBIHOCA, HO W JIJIS
YBEIUYCHUS €T0 COJCPKAHUS B IIOYBE.

B nacrosiiee Bpems onrymaetcs euiut GocGopHbIX ynoOpeHui, mo-
9TOMY KOHLICHIIMS UX MPUMCHEHUS MEPEeCMATPUBACTCS B CTOPOHY CHIUKE-
HUs 1103. JI03bI PacCUMTHIBAIOTCSA HMCXOIs M3 00Jee YMEPECHHBIX TEMIIOB
YBEJNIMYEHHUS COMACPKAHUS MOABIKHOTO (pocdopa Ha HETOCTATOUHO OKYIb-
TYPEHHBIX MMOYBaX, 4YeM 3TO OBLIO paHblne. B cBs3m ¢ aBapueit Ha UepHO-
oputbckot ADC W paJMOaKTUBHBIM 3arps3HCHHEM II0YB B psjie pailoHOB
Benapycu no3sr hochopHeIx yaooperuid uddpepeHInpyoTcs B 3aBUCUMO-
CTH OT TUIOTHOCTH 3arpsI3HEHHS [TOYB.

J 0361 hocdopHBIX yIoOpeHuil ONMPECIIOT C YYSTOM YPOBHS ILIAHUPY-
eMO ypPOXKaWHOCTH, OMOJIOTMYCCKHX OCOOCHHOCTEH CeIbCKOXO3SIHUCTBCH-
HBIX KYJBTYp, THIIA, IPAHYJIOMETPUYECKOTO COCTaBA M arpOXUMHYCCKHIX
CBOWCTB TOYBBI, MPEIIICCTBCHHUKOB, COIYTCTBYIOIIUX  YIAOOPCHHIA.
[Tpu nonoceBHOM BHEceHHH 103kl ocdopa kosedmorest ot 30 no 90 kr/ra
II. B.; O0Jice BBICOKHEC IPUMECHSIFOT IO/ TUIOJIOBBIC, OBOIIHBIC M TCXHUYCCKHE
KYJNbTYpHI, CPEAHUE — IO/ KapTodelb, KYKypy3y U KOPMOBEIE KyJIbTYpPHI.

YpoxkaltHOCTb 3epHOBBIX KYJIBTYpP OT CpeAHHX 103 (OCHOPHBIX yaoOpe-
HUH Bo3pactaet Ha 2,5-4,0 m/ra, okymaemocthb 1 kr P,Os5 coctaBisieT 4—6 kr
3epHa.
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B ycnoBusx nedurnuta GochopHBIX ymoOpeHWid BHECEHHWE OCHOBHBIX
103 (30—40 kr/ra a. B.) claeAyeT NPOBOJIUTH TOJbKO HA MAXOTHBIX 3EMJISIX C
HeJloCTaToYHbIM cozepxanueM P,0Os (Menee 150 mr/kr noussr). Ha mousax
C TOBBIIIEHHBIM cojiepkanreM ¢ocdopa (150-250 mr/kr noyssl) HE0OX0-
MO TIPUMEHSATh psiikoBoe BHeceHue (ocdopa mox Hanmbosiee LieHHBIC
KyJIBTYpBI (O3UMYIO U SIPOBYIO IIICHUILY, 36pHOOOOOBEIE, parlc, JIEH, caxap-
Hyo cBekiy). Ha mouBax ¢ comepskanuem Qocdopa 250 mr/kr u Goiee
(dhochopHbIe YyI0OpEHHSI MOKHO BpEMEHHO (HECKOJIBKO JIET) HE IPUMEHSTB.
Takoi MoAX0d TO3BONUT MOJIYYUTh HAaHOOJee BHICOKYIO OKYNMaeMOCTh JI0-
POTHX TYKOB M HE MPHUBEIET K CHIKCHUIO JTOCTUTHYTOTO YPOBHS COIEpXkKa-
HUS TTOABIKHOTO ocdopa B mousax.

Xopommwii 3pdexT gaer BHeceHHe HeOONbmuX 103 Gochopa Bo Bpems
ceBa. [Ipu moceBe MOTYT BHOCUTBCS IPOCTOH U aMMOHU3UPOBAHHBIH, BOM-
HoH cynepdocdarsl, ammodoc, ammodocdar. IIpocToit rpanyIMpOBaHHBINA
cynepgocdar BHOCHTCS 0/ 3epHOBBIE KyJIbTyphl B o3¢ 10 kxr/ra P,Os, a
OoJiee KOHLEHTPUPOBaHHbIE ynoOpenus — 15-20 kr/ra. YpoxxaiHOCTb 3ep-
HOBBIX IIPH PSAJKOBOM BHeceHMH Qocdopa moBblaercs Ha 2,5 1yra, a
omiara 1 kr ¢ocdopa ypoxkaem npuMepHO BTPOE BBIILE, YEM IIPH OCHOBHOM
pa3dpOCHOM BHECEHUH.

HempemenHnbIM ycnoBueM 3()@EeKTHBHOTO HCIONB30BaHHS (ocHOpPHBIX
YIAOOpEHUI SBIISETCS 3aJIeJIKa UX BCIAIIKOW WU TIyOOKOW KyJIbTHBAITUEH B
KOpHEOOMTaeMbIi CJIOH TIOYBBI, TaK KaK OHW MAaJOIOJBYIKHBEL [ TyOmHA
BCITAIIKA NOJ] KOHKPETHYIO KYJIBTYpY ONpeneisieT 1 IyOnHy 3aIeiIKu.

JInst mouB ¢ peakiuel, OJIM3KOW K HEUTpanmbHOH, CPOK BHeceHUs (oc-
(OpHBIX yIOOpEeHUIT HE UMEET CyLIECTBEHHOTO 3HaueHus. Ha KucibIx mou-
BaxX M3-3a IEpPeXoja BOAOPACTBOPHMBIX YIOOpEHHH B TPYIHOAOCTYITHOE
JUIsl PACTEHHI COCTOSIHUE HEJIb3sl JI0ITyCKaTh, YTOOBI OHM J0JITO HAaXOMIIHCh
B 1I0uBe 03 pacTeHHH.

B rox BHeceHus n3 opraHm4eckux ynoopenuil ucrnosssyercs 25-30 %
¢docdopa, U3 MUHEPATHHBIX IPU OCHOBHOM BHeceHHMH — Jiuiib 15-20 %, 3a
poTamuo ceBoobopora u3 opranudeckux — 40-50, W3 MHHEpaIbHBIX —
30-40 %.

BaxxapiM mpuemoM moBbIieHUs dhdekTuBHOCTH GochopHBIX ymoOpe-
HUI SBJISIETCS JOIIOCEBHOE JIGHTOYHOE BHeceHme. Kak mokasaim mccieno-
Banusa Kadenpel arpoxumun BI'CXA, rHanbosiee BHICOKYIO MPUOABKY JacT
JICHTOYHOE BHeceHHe (ochopa BMECTE € a30TOM, a elle Jyyllle — BCeX Tpex
IJIABHBIX 3JIEMEHTOB mnuTaHus. Ilpum neHTouHOM BHeceHHMH (hocOopHBIX
ynoOpeHni Ko PUIUECHTH! UCTIOIb30BaHus (ochopa pacTeHUSIMH yBEIH-
yuBatoTcs Ha 7-10 % 1o cpaBHeHHIO ¢ pa3dpocHsIM. [Ipu nokanbHOM BHE-
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CEHMH OCHOBHOTO YIOOpEHUs H03bI MHHEPAIHHBIX YIOOPEHHMA MOKHO CHH-
*aTb Ha 30 %.

Buecenue QocdopHbix ynoOpeHuidl B 3amac, Ha IBa-TpH Toja, SIBISIETCS
SKOHOMHYHBIM TIPHEMOM, HO €TO MOYKHO IPHMEHATD JIMIIb Ha M0YBaX, I He
BhIpaxkeHa (hukcarms Gpocdopa B TPYIHOPACTBOPUMBIX JUIS pacTCHHUN (opMax.
IIpexne Bcero, B 3amac 3¢dekruBHO BHeceHHEe (PochopHBIX yaoOpeHuit mox
MHOT'OJICTHUE TpaBbl, BHICEBAEMBbIC IO/ MOKPOB, MOJ IUIONOBBIE U SITO/HBIC
KylIbTypbl. OIHAKO 3TOT Croco0 IeNecoo0Opa3Ho KCIMOIb30BaTh TOIBKO TPH
HAJINYMX JJOCTATOYHOTI'O KOJINYECTBA YIOOPEHHH.

[Moakopmku GocHopHBIMU YIOOPSHHUSIMHU TTPUMEHSFOTCS ISl MHOTOJIET-
HUX TPaB, a TAKXKE MPU MEXKIYPSTHON 00pabOTKe MPOIMANIHBIX KYJIBTYp, HO
JUIIB €CTIM OHM IO KaKOW-THOO mpuYnMHE HE OBUTM BHECEHBI B OCHOBHOE
yaoOpeHue.

BaxxHo mpaBmibHO BBIOpaTh GopMy yIOOpPEHHI MCXOJS M3 MOYBEHHBIX
YCIIOBHH W BO3ZCNIBIBAEMON KyJIbTyphl. Ha modBax, CabOKHUCIBIX HITH
ONMM3KMX K HEHTpaJIbHBIM, C HU3KUM COJIEpXKaHUEM NOABHXKHOTO (ochopa
MIPEANIOYTUTENIbHEE JIETKOpacTBOpUMBIe (GochopHble ymodpenus. Ha mod-
Bax, IOCTATOYHO OOCCIICYCHHBIX MOJBUKHBIM (PocHOpOM, a TAKKE TPHU BbI-
paIIMBaHUN KYJIbTYpP, HHTCHCHBHO €T0 WCIIONB3YIOMIHUX W3 TPYTHOPACTBO-
PHUMBIX CO€AMHEHNH, (OPMBI yJOOpPEHNUIT HE UMEIOT OOJIBIIOT0 3HAYEHHUS.

Nzydaenune xadenpoii arpoxumun bI'CXA s¢dexTruBHOCTH HOBOTO (oCc-
(dopconepxainiero ynoopenus — ammocgochara — rokasaio, 4to ero 3pdek-
TUBHOCTH TIOZl OCHOBHBIC CEIILCKOXO3SICTBEHHBIE KYIIBTYPHl HAXOIUTCS Ha
ypoBHe J1BoitHOTO cynepdocdara u ammodoca. B To ke Bpems Ha cymnecua-
HBIX IOYBax, 10 AaHHbIM PVYII «HCTUTYT NOYBOBENEHHUSI U arpOXUMHUN»
HAH Bbenapycu, ammodocdar 6omee s pekTiBeH B roabl ¢ OJaronpHsTHIM
BOIHBIM PEXHMOM, B 3aCyIUIMBBIC TOABI JEHCTBHE €ro ObUIO HIKE, YeM
nBoitHOTO cynepdocdara: noa kapropensb u ssuMeHs — 76 %, moa o3umyro
pPoXb — 66 % oT meficTBuA ABOHHOTO cymepdocdara.

[Tpumenenne GocopHBIX yIOOpEHHH BIUSIET HE TOJBKO Ha YpOXKan-
HOCTB, HO M Ha Ka4ecTBO Npoxykiun. PochopHas KHCIOTa TPUHUMAET aK-
TUBHOE y4acTue B OMOCHHTE3€ caxapo3bl, (PepMEHTAaTUBHBIX PEBPAILCHUAX
(hopM yTIeBo0B, IEPEIBIKCHAHN YTIICBOIOB, BIUIET HA X OTTOK B KITyOHU
kaproderns, KOpHeIIoAbl caxapHOil CBEeKIbl M T. 1. B cBs3u ¢ atum ¢oc-
(dopHBIe yIOOPEHNUS MOJIOKUTEIHHO BIUSIOT HAa HAKOIICHWE B PACTCHHAX
KpaxMmaja, caxapoB, JAPYTHX YIICBOJOB, yAYYIIAIOT KaYeCTBO JIbHA U KO-
Hormn. Docdop Takke OIArONMPHUATCTBYET HAKOIUICHHIO B IUIOAAX Kpacs-
[IMX W APOMATUYCCKHUX BEUICCTB, YIYYIIACT UX JICKKOCTb.

Jloctarounoe ochopHoe MuTaHUE YCKOPSAET 00pa3oBaHNE PaCTCHUSIMHU
MPOAYKTUBHBIX OpraHoB. B wactHocTH, perymupys docdopHoe mnuranue,
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MOJKHO CYIIECTBEHHO M3MCHATH B CTOPOHY YBEIIMYCHHUS KOJIMUYECTBO 3€pHA
32 CYET COJIOMBI.

ITpu HepocraTke Gocdopa B pacTeHUSK OOJbIIIEC HAKATUTMBACTCS HUTPA-
TOB, YTO CBS3aHO C BaKHBIM 3HaucHHEM (oc(hHaTHBIX COCAMHCHHUIA THIIA
HAJI u HAJI® B BOoccTaHOBIICHHH HUTPATOB. BHeceHue GochopHbIX ya00-
peHuil cHIDKaeT ypoBeHb HUTpaToB. C Ipyroi cTopoHsl, U U30bITOK (ocdo-
pa Oka3bpIBaeT HeOJAronpusTHOE JEHCTBHE Ha pacTeHHs. B atom ciyuae
MHOTO (ochaTroB HAXOAUTCS B PACTEHHUSAX B MHHEpAIbHOH (hopme, ocoOeH-
HO B BEre€TaTUBHBIX OpraHax. B cirydae n3dbirouHoro nocryruieHus ¢pocgo-
pa pacTeHUs IMPEeXIECBPEMEHHO CO3PEBAIOT M HE YCIEBAIOT CHHTE3MPOBATH
XOpoIri ypoxkait. XapakTepHoi 0COOCHHOCThIO HapyIIeHUS MTUTAaHUS pac-
TEHUH MU 3aBBIMIEHHBIX 033X Gocdopa Ha AEPHOBO-TIOI30IUCTHIX TOYBAX
SIBIISICTCA HapyIIeHne Oajanca MarHus U XJopa.

[Tpu n36sITKE hocdopa yXyAmaeTcss MUTaHUE ITTHKOM, YTO MPUBOIUT K
3a00JICBaHMIO TUIOIOBBIX KYJIBTYP PO3ETOYHOCTHIO. [Ip BHECEHNN BBICOKHX
103 (ochOpHBIX yNOOpEeHUI yBEIMYMBACTCS IMOTPEOHOCTH MPUMEHEHHS
LUHKOBEIX yJI0OpCHUIA.

YcBoenue Gocdopa pacteHus MU, 3pdekTHBHOCTL HOCHOPHBIX yaoOpe-
HHUH U OCTaTOYHBIX (OC(aToB B IIOYBE BO3PACTAIOT IPH JOCTATOYHOU obec-
MEYCHHOCTH TOYBBI IPYTHMHU JJIEMCHTAMHU MUTAHUSA, B TOM YHCJIC MHKPO-
aneMeHTaMu. B cBoro ouepenp, onTUMaNbHOE cofiepkaHue B ouBe docdo-
pa moBkIaeT 3PPEKTUBHOCTD IPYTHUX BUIOB YAOOPESHU.

Takum 00pazom, I OTYICHUS BEICOKOTO YPOJKasi XOPOIIETO KadecTBa
HE00X0IMMO cOaTaHCHPOBAHHOE MUHEPATbHOE TTUTAHUE PACTCHUH.

6.4. Kanuiinbie ynoopeHust
6.4.1. Posib kaus B JKM3HU PacTeHUI

®dusnonorunyeckas pojb Kalus Ul PACTCHHUNA 3aKIIF0YaeTCS B TOM, YTO
OH o0ecrevyrBaeT TEYCHHE TAaKOTO Ba)KHOTO Mpolecca, Kak (HOTOCHHTE3,
aKTUBU3UPYET JICATEIbHOCTh MHOTUX (DEPMEHTOB, YUYACTBYET B YIIICBOJJHOM
u a3oTHOM oOMmeHax. [Ipm HemocTaTKe Kajus TOPMO3UTCA CHHTE3 Oelika, B
pe3ynbpTaTe HapyIIaeTcs Bech a30THBIM oOMeH. HemocraTok kamms ocoOeH-
HO CHJIBHO TIPOSIBIIACTCS MIPH MTUTAHUU PACTEHUI aMMOHHUHHBIM a30TOM.

Kanuit HaxoguTcst NOYTH BO BCEX OpraHax U TKaHIX PacTeHHM, HO Yalle
BCEr0 B HEOJAMHAKOBBIX KOJUYECTBAX. Tak, B COJOME 3€PHOBBIX KYJBTYD
ero ropasmo Oombmie, 4eM B 3epHe. B 0oTBe kapTodens 3HAUYNTEIHHO
0oJbiie, ueM B KIyOHsx. OCOOCHHO MHOTO KajHs COAEPIKAT MOJIOJIbIC pac-
TEHUI, B KOTOPBIX SHEPTUYHO JEISATCS KICTKH.
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Hamnbonpiree HaKoIUIeHHE Kajwsl B PACTCHHUSAX B OOJNBIIMHCTBE CIydacB
COBIAJAET C IEPUOIOM LBETCHHUS.

B 3epne conepxanue kamus cocrapuset 0,6—0,7 %, B conmome — 1,2-1,8,
B KIIyOHsIX KapTodens, kopreruonax — 0,3-0,6 % Ha ceipyro maccy.

Omsnonornyeckas poiib Kalus B JKU3HU PACTEHUH MPOSBIIICTCS MPEXK-
Jie BCEro B TOJAEPKaHWU OJIArONPHATHBIX (IJIS KU3HU KIETKH) (pH3MKO-
XAMHWYIECKUX CBOHCTB IPOTOIIA3MBI — €€ OBOJAHEHHOCTb, BSI3KOCTh, Ha0yXa-
€MOCTb, JJIACTUYHOCTD M JIp., YTO UMEET OOJIBIIOE 3HAYCHUE ISl HOPMaJlb-
HOTO 0OMEHa BEIECTB.

CnocoOHOCTh Kajusl YBEJIUYUBATH THIPOPHUIBHOCTH (OBOJHEHHOCTH)
PACTUTENBHBIX KJIETOK, MOIACPKABATh TYprOp M OOBICHSAET ero OOJbIIoe
3HA4YE€HHUE B MOBBIIIEHUN 3UMOCTOMKOCTH U 3aCYyXO0YCTOMYMBOCTH PACTECHUH.
Xopomee kanuifHOE MATAHWE MPEIOTBPAIIaeT Pa3BUTHE TPUOHBIX 3a00Je-
BAaHUMU. Y 3€PHOBBIX IOBBIIIACTCA YCTOMUYUBOCTh K IIOPAXKEHUIO MYYHUCTOM
pOcCoii U PKaBUMHOM, Y OBOIIHBIX, KapTOo(es U KOPHEIUIOAO0B — K THHJISM,
YBEJIMYHBACTCS CPOK XPAHEHUS PACTEHHUEBOJUECKOM MTPOAYKIIUH.

HepmocraTok kamus TOPMO3UT pa3BUTHE PACTCHHH, NPUBOIUT K 3HAYH-
TEIbHOMY CHIDKCHHIO YpO’Kas M YXYAUICHHIO €ro KadyecTBa. SIBHbIC BHEII-
HHUE TPU3HAKU KATHMHHOTO TOJOIAHUS MPOSBIAIOTCA y PACTCHUN NpPU CHU-
KEHHUHU COJICpKaHMA B HUX KaJusg B 3—5 pa3 1o CPaBHEHUIO C HOPMaJIbHBIM.
OnuH w3 Hambonee crenu(pUICCKUX MPHU3HAKOB — KPacBOW «3amamy». [lpu
9TOM Kpasi 1 KOHYHKH JINCTHEB, MPEIKE BCETO HIKHUX, OYperoT, mprHoodpe-
TalT «00O0XKEHHBIN» BHJ, Ha IUIACTUHKAX MOSBISIOTCS MEJKHE PiKaBbIe
ISITHA.

Boubiioe 3HaueHNe Kalust CBS3aHO C CO/IEPKAHUEM B PACTEHUSIX PajIno-
aKTHBHOro m3otoma kammsi K. Ha ero momo npuxomurcs 0,011 %,
¥K - 93,08 u 'K - 6,91 %. K usmyuaer Gera- u rama-nyan. CIHTAIOT, 4TO
00a BHA M3IYyYEHUI CO3/1AIOT JOIOJHUTENBHYI0 BHYTPHUKIICTOUHYIO dHEp-
THIO (M3JIydeHHUe MOJIe3HO IS PaCTCHUH).

CienyeT OTMETHTb, YTO paJUallMOHHbIH (JOH 3eMIIM B HEMAJIOH CTEIIEHU
00ycIoBIICH K. PaimoaKTHBHBIN H30TON KATHs SBISCTCS BAKHBIM riy-
OMHHBIM MCTOYHHMKOM TEIUIa HallIeH IIaHETHI.

Bonee nHTEHCHBHOE TIOTJIOMICHNE KA CBOHCTBEHHO MOJIOJBIM pacTe-
HUSIM. Y CTaHOBJIEHO, YTO SIpOBasi MIIEHMIA B (aze KyLIeHUs MoTpediser
25,4 % xanus, B ¢asze BbIxoga B TpyOky — 42,1 u xomomenus — 100 %.
B kopHerronax kanmii B HawOONBIIEM KOJHYECTBE HAKAIIMBACTCS B
utoiie — aBrycre. OHaKo MOCTYIJICHUE €r0 UAET IO MOMEHTa YOOPKH.

[Ipu HEemocTaTKE KaIHsI B MUTATEIFHON Cpelie TIPOUCXOANUT OTTOK €ro U3
OoJsiee CTapbIX OpraHoB B MOJIOJBIE, TJIe OH HCIIOJIb3YeTCsl OBTOPHO (pe-
YTHIU3UPYETCS).
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Jlis mpenoTBpatneHus N30BITOYHOTO HAKOIUICHUS! HUTPATOB PacTEHHSA
JIOJDKHBI OBITH OOECIIeueHbl KallieM, TaK KakK IPH €ro HeJoCTaTKe TOPMO-
3UTCA CHHTE3 OCNKOB M YIJIEBOJOB M HAKAIUIMBAETCSI HEOECNKOBBIM a30T
(HuTpartsr).

B otmmume ot a3orta u ¢ocdopa kanmii He BXOTUT B COCTAB OpTaHHUe-
CKHX COEIUHEHUHN — COJEPIKUTCS MOYTU IETUKOM B MUHEPAJIbHOW MOHHOU
¢opMe B BHAE PAaCTBOPUMBIX COJICH KIETOYHOTO COKa M JHIIb YaCTHIHO
o0pasyeTr MpoYHbIE aJICOPOIMOHHBIE KOMIUIEKCH. OH CONEPKUTCS B IIMTO-
IUIa3Me M BaKyollsiX, a B siipe oTcyTcTByeT. Oxoso 20 % kanus yaepKuBa-
eTcsl B KJIETKaX B OOMEHHO-TIOIJIOIIEHHOM COCTOSIHMM KOJUIOMJAMH LIUTO-
wia3mbl, 10 | % HEOOMEHHO TOTJIOMAETCS MUTOXOHIPUSAMH, a MIPUMEPHO
80 % HaxomuTCsl B KIIETOYHOM COKE M JIErKO M3BieKaeTcsi Bojol. [TosTomy
KaJIi BEIMBIBAETCS W3 PACTEHHUH JHOKASIMH, OCOOCHHO U3 CTaphIX.

Uccnenosanus, nposenennsie B PYII «MHCcTUTYT mOYBOBENEHUS U ar-
POXHMHM», TTOKA3aJIH, 9TO MOTpebiIeHne a3oTa u ochopa ssIMEHEM HETIpe-
PBIBHO BO3pacTaeT oT (ha3bl KyLUIeHHs O MOJHON cresnocTu. B To ke Bpems
YBEJIMUYEHUE TTOTPEONICHNsT Kayusl Habmoaercst 10 (a3bl  KOJIOMIEHUsI, KO-
I7la OHO JOCTHTaeT MaKCHMyMa, a K (a3e IMOIHOM CIEIOCTH CHUXKAETCS B
IBa pasa. B pesynpraTe 4acTUYHOTO PACTHTENHHOTO OIAja, BHIMBIBAHHS
JOKASAMH BBIHOC KallUsl YpOXasMH DPa3IHYHBIX CEIBCKOXO3SHCTBECHHBIX
KynbTyp yobIBaeT Ha 20-50 % 10 cpaBHEHHIO C IEPHOIOM UX WHTEHCHBHO-
ro pasButus. Tak, IOC/Ie CWIBHBIX NOXIEH PacTCHMsI CaxapHOW CBEKIIbI
TepstoT 10 50 % kanus. OCOOEHHO CHIIBHO TepsieTcs Kajluid U3 JINCTHEB B
HouyHOe Bpems. Ha cBery kammii Gojiee MpOYHO yAepKUBAETCS LUTOILIA3-
MOI1.

IToBeImas akTHBHOCTh (PEPMEHTOB, YYAaCTBYIOIIUX B YIJIEBOJHOM 00-
MEHE, B YaCTHOCTH Caxapo3bl M aMWJIa3bl, KaJUH yCHIIMBAET OTTOK CaxapoB
U3 JHUCTHEB B JPYTHE OpPraHbl. DTUM OOBACHACTCA IOJOXKUTEIBHOE NEH-
CTBHE KIMHHBIX YZOOpEeHHH Ha HaKOIUIEHHE KpaxMaia B KIyOHSX KapTo-
¢emns, caxapa — B caxapHOH CBEKIIE M IPYTUX KOPHEIIOAAX, IUI01aX U OBO-
max. HemocTaTtok Kaimus MOJKET CHU3HMTh COAEPIKaHUE KpaxMalia B KITyOHsIX
Ha 5-6 %. Kanuii ycunmBaeT Takxke CHHTE3 BEICOKOMOJIEKYISIPHBIX yTJIEBO-
JI0B (LIEJUTION03bI, TEMULIEIUTIONO3b]), a TaKXKe MEeKTHHOBBIX BELIECTB. JTO
NPUBOIANT K YTOJINEHHUIO KJIETOYHBIX CTEHOK COJIOMHHBI 3€PHOBBIX, UTO
MOBBIIIAET YCTOWYNBOCTH XJIEOOB K TOJICTaHHIO.

OnTuManbHOEC KaTMWHOE MHUTAaHHE CIIOCOOCTBYET YCHIICHHOMY 00pa3o-
BaHUIO JTyOSHBIX BOJIOKOH Y JIbHA, YTO CIIOCOOCTBYET OONBIIOMY BBIXOLY
BOJIOKHA.

HmeroTcst ;aHHbBIE O TOJIOKUTENBHOM BIIMSHUM KaJlnsl HAa BKYCOBBIE Ka-
gectBa IIoAoB. Kanmii crmocoOcTByeT oOpa3zoBaHmio OoraToil SHeprueit
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AT®, xoTopas ydacTByeT B Iporeccax (OTOCHHTETHYECKOTO W OKHCIIH-
TesibHOTO (pocopumpoBaHus.

Kannit HeoOX0oaMM Takke XKMBOTHBIM W 4YeJIOBeKy. UeoBeK a0JKeH
eXeJHeBHO nonyyarb 2,5-5 r kamus. Conu Kajus HeoOXOAMMBI ISl HOp-
MaJIbHO# paboThl cepiua U APYrHX OPraHoB, CIIOCOOCTBYIOT BBHIBEJCHUIO
N30BITOYHOM JKUAKOCTH U3 opranusma. [Ipu 3aboneBaHusX cepiua Ha3Ha-
YaloT Mpenaparsl, coAepkalue Kaiui. MHOTO Kanusi B M3IoMe, Kaprodere
(>xapeHOM, TICUCHOM).

Kopma cunTaroTcst ONTUMaNbHBIME IO COAEPKAHUIO Kallisl IIPU COAEp-
xannu 0,7-1 % (B pacdere Ha Cyxoe BEIIECTBO).

6.4.2. MecTopoKIeHUsI KAJUAHBIX CoJIeid, CIoco0bl MOJTyYeHusl,
€OCTAB M CBONMCTBA KAJHITHBIX y100peHnii

ChIpbeM ISl TPOU3BOJICTBA KAIMMHBIX COJICH SIBIISIFOTCSI IPUPOJHBIC Ka-
nuiinble con. KpynHeHIIMMHM MeCTOPOXKACHHAMHU XJIOPUCTBIX KaTMHHBIX
coneit Ha Tepputopuu ctpad CHI sBisitoTcss BepxHeABUHCKOE, PaCHIONOKEH-
Hoe B Poccun okoino roponos Conmkamck u bepesnuxu (6onee 12 mupa. 1) n
benopycckoe (1 mupa. 247 mun. 1), Ilerpukosckoe (1,2 mupa. ). Ipukap-
maTckoe MecTtopoknacHue (3amamHas YKpawHa) TPEACTaBICHO MPEHMYIIEe-
CTBEHHO CEPHOKHUCIIBIMH COJIIMHU (IICHUT, JJAaHTOCHHUT U KanHuT). OcBanBa-
torcsi TroOeratanckoe W Kapimokckoe MecTopokIeHus B TaKHUKUCTaHE.
NmeeTtcs chipbe T MPOM3BOICTBA KaMWHHBIX ynoopennii B ®PI, ®panmumy,
CIIIA, Kanane, Uspanne, Utanmmu u Apyrux cTpaHax.

OcHoBHOM (popMOH KaNMHHBIX YIOOpEeHHH B PECIyOIMKe SBIAETCS XJIO-
PHCTBI Kannii. ACCOPTUMEHT KaJMHHBIX YAOOPEHUH IUIaHUPYyeTCs pacilu-
PHUTH 32 CYET IPOU3BOJICTBA KOMIUICKCHBIX YAOOPEHHH, B COCTaB KOTOPBIX
BXOIUT KaJIUii.

ITpousBoxumeie B CHI' kanuitHble ynoOpeHUs 0 XUMHYECKOMY COCTa-
BY MOJPa3AENsIOT HA XJIOPHUIHbIE (XJIOPUCTBIN KajMii M CMELIaHHbIE COJIH)
u cynbdatHeie (Cynbdar Kavs, KaTuMarae3us ¥ KajauMar). B 3aBucuMocTu
OT COJepKaHUS Kalnns M TEXHOJIOTHUH MPOU3BOJICTBA KaJlUiTHbIE yIOOpeHUs
MOZIPA3IENAIOTCS HAa KOHIICHTPUPOBAHHEIE, IIPEICTABICHHBIE XJIOPHIHBIMA
U cyiabpaTHBIMA (GOpMaMH, U Pa3MOJIOThIE IPUPOHBIE CONMH (CHIILBHHUT U
kamHAT). KpoMe TOoro, B KauecTBE KaJdWiCOIepKalluX yAOOpEHUH MOTYT
UCIIOIb30BAThCSl OTXO/bI MPOMBIIUICHHOCTH — IEMEHTHAs U U JpeBeC-
Hasl 30J1a.

Xaopucreiii kaauii (KCI) — ocHoBHOE KkanuiiHOe ynoOpeHHe, Ha 00
KOTOPOTO B aCCOPTUMEHTE KAIMIHBIX yI0OpeHHH MpuXoauTes okoio 95 %.
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Conepxur 5660 % K;0O. DT0 KpuCTaIINIEecKOe BEIIECTBO PO30BOTO, Oe-
JIOTO M KpacHO-0yporo 1BeTa, XOpoIIo pacTBOpuMoe B Boze. [lomyuatot ero
paszieliecHHeM CHIIbBUHUTA Ha XJIOPUABI Kalusl U HATPUSl THAPOLMKIOHHBIM
cHocoOoM, a TaKKe TalypruyeckuM M (UIaTallMOHHBIM OOOTalleHHEM Ka-
JTUHAHBIX pyA. [Ipn rHAPOLMKIIOHHOM crioco0e MOoNydaroT KPYIMHOKPHCTA-
JIMYECKUH XJIOPUCTBIN Kaluil yTeM pa3JesieHUs XJIOpUIOB KaJlks U HaTpHs
0 YZIeJILHOM Macce B CreluaibHbIX anmnaparax «[ uapouuknony. [amypru-
YEeCKH CcItoco0 MOIydeHus XJIOPUCTOro Kalns OCHOBAH Ha Pa3lMYHON pac-
TBOPHMOCTH 3THX COJIEH NPH MOBBIMICHWH Temmeparypsl no 90-100 °C.
[Ipu 3TOM B pacTBOpax, HACHIIIEHHBIX 00CHMH COJISIMH, COIEPKaHHE XJIO-
PHCTOTO KaJHsl YBEIMIMBACTCS MPIMEPHO B JBA pa3a, a XJOPHCTOTO HATPHUS
yMeHbIIaeTcs. [Ipu mociemyromeM OxyaxaeHun pactBopa mo 20-25 °C
XJIOPUCTBIH KaJIMHi KPUCTAJUTU3YETCsI, @ XJIOPUCTBIA HATPUH OCTaeTcs B pac-
TBOpe. Ilocne BBICYMmIMBaHMS OOpa30BaBIIMXCS KPUCTAIOB IOJY4aeTCs
Oeblii METKOKPHCTAJUIMYECKUH XJIOPUCTHIH Kaluii, KOTOPBIHA NpH XpaHe-
HHUM ciexuBaercs. ['panyisius yinydmaer $pU3HYecKue CBOMCTBa ynoope-
Hust. DIOTALMOHHBIA CIOCOO TOJTyYEeHHUS XJIOPUCTOI0 KaJUsl OTJIMYACTCS OT
npensiayniero tem, uro mist oraeieHus KCI ot NaCl B cunbBunuT no06as-
JISTIOT TTOBEPXHOCTHO-aKTHUBHBIC BEIIECTBA (aMHHBI), KOTOPBIE aJacopOupy-
I0TCSL TOJIbKO Ha moBepxHocTd KpuctamuioB KCIl. Ilpu MHTEHCHBHOM Mpo-
IyBKE €r0 KPUCTaIUTBI BCIUIBIBatoT, a kpuctamisl NaCl ocenaror. drorarm-
OHHBIH XJIOPUCTBIA KaJIUH UMeeT 00Jiee KPYITHBIE €CTECTBEHHBIC KPHUCTAILIBI
pO30BOTO I[BETa, a peareHThl Ha ToBepxHOCTH KpucTawioB KCl pesko
YMCHBIIAIOT CIEKUBAEMOCTh YIOOPEHS.

CepHokucablii kammii, mim cyabpar kamus (K,SOy), — MeIKoKpu-
CTaJUTM4YeCKasl COJIb OENIOro MIIM CEpoBaTOro L[BETA, XOPOIIO pacTBOPHMAs B
Boze. Comepxur 46-50 % K,O. ITonyuaroT myreM KOHBEPCHM ILIEHUTA B
JaHrOeHHUT MpH JOOABICHUM XJIOPHCTOTO Kalusi, KOTOPBIA pearupyer c
Cynb(haToM MarHus, 4To MPUBOAUT K BeiaeneHuo MQCl, u momoiHuTens-
HOMY 00pa30BaHHMIO Cynb(ara Kajaus B yI0OpSHUH:

2KCI + ZMgSO4 =K,SO, - MgSO4 + MgC|2,
K,SO, - MgSO4 + 2KCl = 2K,S0, - MgCIZ

VY nobpenne obnagaeT XopoummMu GU3HIECKIMH CBOMCTBAMH U MOXET
NPUMEHSATHCS Ha JIIOOBIX MOYBAX M MOJ BCE KYJIbTYPBI, HO OCOOCHHO XOPO-
IO Ui KyJAbTYp, YYBCTBHTEIbHBIX K XJIopy (Kaprodenb, rpedmxa, JIyK,
OTYpIIBI U JIP.).

40%-nast kammiinas coib (KCl + KCI - NaCl) — kpucrammdeckas colib
Ceporo LBeTa ¢ BKIIFOYCHHEM PO30BBIX KpHUCTAUIOB. [lomydaercs MexaHuye-
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CKUM CMEIIMBAHMEM XJIOPHCTOTO KUl ¢ TOHKOPA3MOJIOTHIM CHIIbBUHHTOM.
Conepxur 40 % K;O. Xopouree ynobpenue st KyJibTyp, OT3bIBUMBBIX Ha
HATPUIl 1 MAJOYYBCTBUTEIBHBIX K XJIOPY (CaXxapHasi CBEKJIa, KOPMOBBIC U CTO-
JIOBBIC KOpHEIUIOAb!). JIJisi pacTeHu, 1yBCTBUTEIBHBIX K M30BITKY XJIOpa, Ka-
JIMIHAs COJIb MEHEE MPUTOIHA, YEM XJIOPUCTBII KaJuii.

6.4.3. B3aumopeiicTBHe KaJIUHBIX YI00pPeHHid ¢ MOYBOIi
Bce xanwmiiHpie y1oOpeHusl XOpoIIo pacTBOPUMBEI B Boje. [Ipu BHeceHUH

B ITIOYBY OHH OBICTPO PACTBOPSIIOTCS M HA OCHOBE OOMEHHBIX PEaKIIi BCTY-
MAfoT BO B3aUMOJCHCTBHE C TOYBEHHBIM MOTJIOMAIOIINM KOMIUIEKCOM:

MKy &7+ 2KCl 7 MK K. + CaCly,
Ca”
i) W+ akel = o K-+ Alc, + He
K.

Yactp kanmust ynoOpeHHH MOTIIOMAETCs MOYBOH B pe3ybTaTe HeOOMEH-
HOTO TIOTJIOTICHHUS.

Kanuii u npyrue karuonst (Na*, Mg?"), BXomsiue B cOCTaB KaIMHHBIX
yI0OpEeHUH, TOTIIOMAIOTCSl KOJUIOUHOM YacThIO MOYBBI, a XJIOp OCTacTCs B
MOYBEHHOM PACTBOPE M MOITOMY JIETKO BBIMBIBAcTCS. B moryionieHHOM co-
CTOSIHUM CHUKAETCS MOJBMXKHOCTh KaJIUs M TEM CaMbIM IMPEIOTBPAIIACTCS
€ro BbIMbIBaHHE. VICKIIIOUEHNE COCTaBIISIOT MECYaHbIE M CylleCYaHble I0Y-
Bbl, MMEIOIIME MaIyl0 €MKOCTb morioumeHns. OOMEHHO IOTJIOMEHHBIN
NOYBOH Kanuil ynoOpeHuit jerko pocryreH pacreHusM. Koaddunuent uc-
TOJIB30BAHMS KA U3 MHUHEPAIbHBIX yaoopenuit — 60—70 %.

Bce xanuitapie ynoOpeHus — (U3NOJIOTHISCKH KHCIIBIE COJHM, HO KHC-
JIOTHOCTH UX MEHBIIIE, YeM aMMOHUIHBIX YAOOPCHHM, U TIPOSBISIETCS TOIb-
KO TP JAIUTEIHHOM IIPUMEHEHHUH 10/ KYJIbTYPHI, HOTPEOIIstonre 00IbIIoe
KOJIMYECTBO Kanus (rpednxa, KOPHEIUIoAbl, kapTodensb, oBomm). CHibHOE
MTOJIKHCIICHUE TIOYBHI IPOMCXOIUT TOJIBKO MPH CUCTEMAaTHYECKOM BHECCHHUU
BBICOKHX 1103 yJI0OpeHHI, 0COOCHHO Ha MMOYBax, HE HACHIIIEHHBIX OCHOBA-
HussMH. UTOOBI IpeAyIPEAUTh OTPULIATEIIEHOS BIUSHIE KATUITHBIX yI00pe-
HUH, HA 9TUX IT0YBaX HEOOXOIUMO ITPOBOJANTH U3BECTKOBAHHUE.
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Heobmennoe nornomenne (huxcamws) Kanus yIoOpeHUd B 3aBUCHMO-
CTH OT MHHEPaJIOTHYECKOTO COCTaBa MOYB W J03bl KAJIMWHBIX yIOOpeHUMH
MOXET COCTaBJIATh, 10 AaHHBIM B. V. [Tuenkuna, ot 14 no 82 %. ®uxcupo-
BaHHBIN KaJlMil MEHEE TOCTYIEH PACTCHUSIM, & B HEKOTOPBIX CIIydasX M BO-
Bce HenocTyrneH. HeoOMEHHOE MOTIIONICHHE Kaivs CBOWCTBCHHO TIIMHH-
CTBIM MHHEpaJlaM MOHTMOPWJUIOHUTOBOM TPYIIBI M TPYHIBI TUAPOCIIOJ,
MO3TOMY pasMmep (hUKCAIMK KaJiksl TOYBAMHU B CHIIbHON CTEIICHH 3aBHCHUT OT
WX MHUHEPAJIIOTHIECKOro cocraBa. [lecdyaHble W CylecdaHbIe TOYBBI KaJIHS
(UKCUPYIOT MEHBIIIE, YeM CpeAHe- M TSKECIOCYTIIHMHUCTHIE. BricymmBanne
MOYBEI, OCOOEHHO dYepemylomieecss ¢ yBIa)KHEHHEM, MOXKET 3HaYUTEIHHO
YCHIIMBATh TpoUecch (ukcanuu kamus. [lodToMy KanuiiHBIE yHZOOpeHHS
HEJTb3s BHOCHUTH B BEPXHUI YacTO MEPEChIXarOIINi CIIOH TIOYBHI.

PasHbie (opMBI Kausi B MMOYBE B3aUMOJCUCTBYIOT CICAYIOIIAM 0O0Opa-

30M: KaJMH KPUCTAJUIMYECKOH pelieTkn > HEOOMEHHBIH KaJui > 00-

MEHHBII KallMii > KaJluii MOYBEHHOTO pacTBopa. B pesynbTare pacTeHUs

MOTYT HCIIOJIE30BaTh BCE (POPMBI KaJIUS TIOYBEI, HO B Pa3HBIX KOJTHIECTBAX.

XapakTep B3aMMOACHCTBHIA KaJUHHBIX yIOOPEHUH C MOYBEHHBIM I10-
TJIOMIAIOIIAM KOMIDIEKCOM CBHJCTEIBCTBYET 00 O4YeHb ci1aboi MUTpanuu
KaJusl 10 MOYBEHHOMY NPO(WII0, 32 MCKIFOYEHUEM MECYaHbIX U Ccylecya-
HBIX MOYB. 10 JTaHHBIM MHOTOJICTHUX JH3MMETPUYCCKHX OIBITOB, HPOBE-
nenHbeix UHcTuTyTOM mouBoBenenust U arpoxumun HAH benapycu, cpen-
HeronoBsle oTepu K,O B 3aBUCHMOCTH OT THIIA MOYBBI U TPAHYJIOMETPH-
YEeCKOro COCTaBa MOYBHI COCTABISIIOT B cpenHeM 3,9-32,9 kr/ra. Kak mpa-
BWJIO, Ha TOYBAX CPEAHErO U TSHKEIOTO TIPAaHYJIOMETPHUUECKOrO COCTaBa
OOMEHHBIN Kanui ynoOpeHui He BbImenadnBaeTcs Hmwke cios 40-60 cwm,
T. €. OCTaeTcsl B KopHeoOuTtaeMoM ciioe. OdeHb ciabas MUTpaIus Kamus —
BTOpasi IpUYHHA, TTOUYEeMy KaJUiHbIC YIOOpEHHS HENb3s 3aJeTbIBaTh B Ca-
MBI BEpXHUM CJIOW MOYBBI, TAK KaK KOPHEBAsl CHCTEMa yXOIHUT B MOMCKax
Biaru B Ooiyiee TiyOOKHe TOPU3OHTHL. [0 3TOH e NpUYMHE KaTUHHBIC
yIoOpeHuUs IpU NOAKOPMKAX Yalle BCcero ObIBatOT MeHee 3P PEKTHBHBL, YeM
IIPU Pa30BOM BHECEHUU BCEH HOPMBI 10 ITOCEBA.

6.4.4. OCo0eHHOCTH UCMOJIb30BAHNS H CIIOCOOBI MOBBIIEHUS
3¢ GeKTUBHOCTH KaJMITHBIX yA0OpeHni

Hcrmonb30Banne KalWHHBIX yHOOpeHWH Ha OETHBIX KaJMeM JepHOBO-
MTOI30JIUCTHIX ITOYBAX JIETKOTO TPaHYJIOMETPHYECKOTO COCTaBa M TOPPSIHBIX
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moyBax OOBIYHO JaeT 3HAUMTEIBHBIE NMPUOABKH YpOXKas BCEX CEIBCKOXO-
3SIACTBEHHBIX KYJIBTYP.

[pu onpenencHU HOPM KAMIHBIX YIOOpEHHI MPUHUMAIOT BO BHUMA-
HUC TUI U IPaHYJIOMETPUYCCKUN COCTAB IIOYB, COACPIKAHUEC B HUX OOMCH-
HBIX (OPM Kajus, YCIIOBHS YBIQKHCHHS, OHOJIOTHMYCCKHE OCOOCHHOCTHU
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYD, BEIHMYUHY TUIAHUPYEMOTO YpOXKasi U €ro
kauecTBO. OAHUM U3 BaXXKHEHIINX YCIOBUI XOPOILEro ACUCTBUS KaJUHHBIX
yIOOpeHH! SBISETCS JOCTaTOYHAsT OOECIIEYCHHOCTh PACTEHUH APYTHMH
dJIeMEHTaMHU TUTaHUs, TPeXkae Bcero a3oroM u docpopom. CpenHue HOp-
MBI KaJTUHHBIX yAOOpEeHWH Ui OOJBIIMHCTBA CEIBCKOXO3SMCTBEHHBIX
KyJIbTYp Ha ICPHOBO-TIOA30JMCTEIX mouBax — 60-90 kr/ra. JIiast KyasTyp €
MIOBBIINIEHHOW TOTPEOHOCTHhIO B KaiduH (CBEKIa, KapTodemns, IMIOJOBBIE H
OBOILHBIC) HOPMBI KAJIMHHBIX ynoOpeHui yBeauuuBaroT 10 90-150 kr/ra.
Ha TopdsHBIX XOpOoIIO OKYJIbTYPEHHBIX OYBAX HOPMBI KATMIHKIX yIo0pe-
HUI COCTaBISIOT: TOJ 3¢pHOBBIE M 3epHOO0OOBEIE — 90-150 kr/ra, mpo-
MallHbIe, TEXHHYECKHE U OBOIIHBIC — 150—180, MHOTOIIETHHE ¥ OTHOJICTHHE
TpaBel — 120-150 kr/ra.

Haubonee pamuoHanbHas cXeMa MPUMCHEHHUS KaJIWWHBIX yIOOpeHuit
JIOJDKHA MIPEIyCMaTPUBAaTh BHECEHHE OCHOBHBIX 103 Kamms Ha 120-140 %
OT BBIHOCA C YPOXassMH Ha cTa0000eCTIeYeHHBIX 0 COACPIKaHUIO MOIBHXK-
HOTO Kanus nmodBax (MeHee 140 Mr/kr), Ha MOYBax ¢ BBICOKUM COJEpKaHH-
eM kanus (6osee 300 MI/KT) BBIHOC KaJus 1erecoo0pa3Ho KOMIIEHCUPOBATh
Ha 50 %, a ¢ noBermeHHBM (141-300 mr/kr) — Ha 100 %.

Ha cBsI3HBIX MOYBax BCIO HOPMY KaJHHHBIX YAOOPCHHU II€JIeCO00pa3HO
BHOCHTBH C OCCHH IOJ IUTYT IpH 350J€BOM BCHALIKE U HE MPOBOAUTH TO-
KOPMOK (32 UCKITFOYCHHUEM HEOONBIION T03BI B PSAKH TOJ CaXapHYI CBEK-
ny, kaptodenp). IIpu oceHHEM BHECEHHHM XJIOPCOICPIKANIMX KaTUHHBIX
yIOOPEHUH XJIOp BBIMBIBACTCS M3 KOPHCOOMTAEMOIO CJIOS MOYBBI OCCHHE-
BECCHHMMH OCaJKaMHU U HE OKa3bIBACT OTPUIIATEILHOTO BIIMSHUS Ha XJIO-
podoObHBIe KyIbTyphl. Eciii ¢ ocenn kanmiiHbie y1oOpeHusl BHECTH HE yaa-
JIOCh, MX BHOCAT MOJ MEPENaNIKy WiH ITyOOKYI0 KyJIbTHBALIUIO PAaHO BEC-
HOM, HO B 3TOM CJIy4ae XJIOpCOJepKamiue yI0OpeH!s MOTYT OKa3aTh OTPH-
[aTeNFHOE BIISHHUE HA YPOXKaHOCTh UYBCTBHTEIBHBIX K XJIOPY KYJIBTYP.
Tonpko Ha MECYaHBIX W CYIIECUAHBIX, A TaKKe TOPQSIHBIX W MOWMEHHBIX
MOYBaX W3-3a OMACHOCTU BBHIMBIBAHUS HE TOJILKO XJIOpa, HO WM Kayus, Ka-
JUAHBIC YIOOpEHUs CleyeT BHOCUTh BecHOW. Ha nerkux mousax, ocoOeH-
HO OpOIIAEMBIX, IEIeCO00pPa3HO YacTh KAIMUHBIX YIOOpPCHHII BHOCHTH B
MTOJIKOPMKY MPOMAIIHBIX KYJIbTYP.
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Bonee TpeboBaTenbHBI K KallMIO OBOIIHBIE, KOPHEIUIOABI, KapTodens,
IUTOJIOBBIE M CHJIOCHBIE KYJBTYpHL 1101 3TH KyJIbTYpBI U CleAyeT BHOCHTh
Kalnuil B nepByto odepenb. OfHAKO IUIOAOBBIE, PSAJ OBOIIHBIX (OCOOEHHO
3aKpBITOTO I'PYHTA), Ipeunxa, KapTodeib, JeH U HEKOTOPhIe APYIHe KyJib-
TypBbI HY)KIaI0TCsl B OECXJIOPHBIX KAIMHHBIX ynoOpenusx. Jlydmeit dopmoii
KaJIMHHBIX YZOOpEeHH /sl HUX SIBJISICTCSl CEpHOKUCIBIN Kanmui. [Ipu ocen-
HEM BHECEHHMH XJIOPCOAEPKAIUX KaJIMHHBIX YIOOPEHHH OTpHIaTeIbHOE
BIIMSIHHE XJIOPa, KAK OTMEYaJIOCh, HCKITFOUAETCI.

Jliist caxapHOW CBEKJIBI, KOPMOBBIX KOPHEIUIOJOB MEPBOCTEIICHHOE 3Ha-
YeHHEe HWMEIOT KalMiHBIe YIOOpEeHHs, COJepiKallue HATpuil (KanwidHas
conb). Hatpuii ycnnuBaer OTTOK yIJIEBOAOB M3 JUCTHEB B KOPHH, YTO CIIO-
cOOCTBYeT YBEIMUCHHUIO COJCPKAHNS B HUX caxapa.

Ha n3BecTkOBaHHBIX 1T0YBaX, OCOOECHHO IS JbHA U KapTodes, TpeOy-
1otcs 6oiiee Boicokne (Ha 20 %) HOPMBI KalWHHBIX y1OOpeHHH HM3-3a aHTa-
TOHM3Ma MEXJly HOHAMHU KaJlusl M KaJlbL¥sl NPU NOCTYIJICHUH UX B pacTe-
HUSL.

BaxubiM ycioBueM 3G GEKTHBHOTO NIPUMEHEHHUS KAIUHHBIX yI00peHNI
SIBISIETCSL  XOpoIlasi 00ECHEYeHHOCTh pacTeHWHd a3oroM U (HochopoMm.
Ha nmouBax, 6emHbix azoToM U (Hochopom, OJTHU KaluiiHbIe YIAOOpEeHUs HE
JTAf0T JOJDKHOTO 3ddekra. Xopommne pe3yabTaThl JaeT TaAKKE COBMECTHOE
BHECEHHE OPTaHNYECKUX U MHUHEPAIBHBIX KAJMHHBIX yIOOPCHNUI.

Kanuiiaeie ymoOpeHus: TOBBIIIAIOT YPOXKAHHOCTh 3€PHOBBIX KYJIBTYP,
03UMOTO U sIpoBoro parca Ha 2-3 1/ra. Okynaemocth 1 kr K,O 3epHOBBIMH
KyJIbTypaMH COCTaBIIAET B CpeiHEM 3—5 KT 3epHa.

6.5. Cepocoaep:xammue y1o0peHus

Cepa — HEOOXOIUMBIH 3JeMeHT mnuTaHus pacteHui. [lo ¢usuko-
OMOXMMHYECKOMY 3HAUEHHIO OHa CTOUT B OJHOM psmy C a3oToM, ¢ocdo-
pOM, KalueM 1 APYTUMH BaXKHEHIINMU 31eMeHTamMu. Cepa BXOAWT B COCTaB
O€NKOB, COICPXKUTCS B TAKMX AMHHOKHCIOTaX, KaK IUCTHUH, METHOHWH,
ButamuHax B (tmamun), H (6noTHH), 4€CHOYHOM W TOPYUIHOM Maclie, sB-
JSIETCSI COCTaBHBIM 3JIEMEHTOM HEKOTOPBIX aHTHOMOTHUKOB, B YaCTHOCTH
neHnunHa. Cepa MpHCYTCTBYET B PACTCHUSIX B BUAE OPTaHUYECKHX U
MHUHEPAIbHBIX COCITNHEHUM.

Cepa urpaer OOJIBIIYIO POJIb B OKHCIMTEIHHO-BOCCTAHOBHUTEIBHBIX
npoueccax, B aKTHBUPOBaHMM (EPMEHTOB, CHHTE3€ OEJIKOB, y4acTBYET B
cuHrese xiopodumia. OxucieHHast GopMa cepbl — HCXOAHBINA NPOIYKT IS
cuHTe3a 0EJIKOB, OHA K€ — KOHEYHBIH NPOJYKT MX pacmana. B momombix
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opraHax pacTeHMid, IJe NpeodIamaloT CHHTETHYECKHE TPOIECCHI, cepa
HAXOJUTCS B OCHOBHOM B BOCCTaHOBIICHHOH (popme.

W3BecTHO MOJIOKHUTEIBHOE BIMSHUE CEPhl HAa BEIUYMHY U KadeCTBO
ypOKasi: TIOBBILICHHUE COACPKaHUs OelKa B 3ePHOBBIX KYJIbTYPax, MacCJIN4-
HOCTH CEMSIH KPECTOIBETHBIX KYJIBTYp U Jp. DTO CBS3aHO, IPEXKIE BCETO, C
(U3NOTOTHYCCKON POJIBIO CEPBI, YIaCTHEM B CHHTE3€¢ HE3aMCHUMBIX aMH-
HOKHCJIOT, BATAMHHOB, (DEPMECHTOB, YIJICBOJHOM U a30THOM OOMCHE.

O6miee coneprkaHue cepbl B mouBax koseOmercs ot 0,001 mo 0,1 %.
Heopranwueckne CcoequHEHHWS  TPEACTaBICHB  cyinbdaramu  (THIIC
CaSQ, - 2H,0, anruapun CaSO,) u cymsdpumamu (mmpur FeS,, FeS).
Cynpduanas cepa CTAaHOBUTCS JOCTYIMHOW PACTEHUSM IOCHE TMEpexoaa B
cynbdatHyo Gopmy. 3amackl TOCTYIHOW pacTeHUsSM CyIb(aTHOW CEephl B
JIEPHOBO-TIOA30IMCTHIX TouYBax Kosebmores ot 30 mo 90 kr/ra. ['paganus
IIOYB 110 COACPIKAHUIO CEePHI MPUBEICHA B Ta0M. 6.4.

Ta6nuua 6.4. T'pagauus Mo4B Mo COAEPKAHUIO H 3aM1ACAM CEPbI

MusepabHble Topdsiabie
T'pymst Conepxanne MTOYBBI MOYBBI 3anackt B c1oe
v 0-25 cm, kr/ra
| Hwuskoe Mesmnee 6,0 Memnee 20,0 Memnee 20,0
1] Cpennee 6,1-12,0 20,1-40,0 20,1-40,0
1] Bricokoe 12,1-18,0 40,1-60,0 40,1-60,0
\Y QOuyeHb BBICOKOE Bosee 18,0 Bosee 60,0 Bosee 60,0

Jlonsa cmaboobecriedeHHBIX MOYB (MEeHee 6 MI/KT) MaxOTHBIX 3e€MENb CO-
craBnsieT B pecrryonuke 60,8 %. [Ipu 3Tom HabmromaeTcs OobIIas mecTpo-
Ta MO COJAEPMHAHUIO Cephl B mouBax: oT 38,1 % maxoTHBIX 3eMens B MuH-
ckoit obxactu 110 83,2 % B ['pogHEHCKOW XapaKTepHU3YIOTCs OUY€Hb HU3KUM
(MeHee 6 MI/KT) colep)kaHMEM HOABWKHBIX (opM cepbl. Jlons BBICOKO-
o0ecIieueHHBIX TTOYB CEPOH ¢ COAepIKaHUEM CBBIIIE 18 MI/KT CpaBHUTEILHO
HeBEJIMKa M pa3auyaercss mo obyactsMm pecnyomuku ot 1,5 mo 5,4 %
(tabi. 6.5).

CynbhaTsl — TTaBHBIH UCTOYHHUK CEPHI I MUTaHUA pacTeHnit. Kommae-
CTBO MX B II0YBE KOJICOIETCS, a TMHAMHKA COJICPKAHUS HATIOMHUHACT ANHA-
MHKY COJIepKaHUsI HUTPATOB. VICTOUHHKOM MOMOJHEHHS CEPhI B TI0YBE SB-
JSIFOTCS] OPTaHMYECKHE ¥ MUHEPAIbHBIE yI0OpEHHS.

Hampumep, npu BHecenuu 40 T HaBo3a B OYBY MOCTyNaeT 0KoJyo 40 Kr
SOs3, npu BHecennu 60 xr P,Os B popme npocroro cynepdocdara — 100 kr
SOs3, 40 xr azora B popme cepHOokucioro ammonus — 120 kr SO3. Ucrounn-
KOM Cepbl SIBIISIIOTCSL TaKkKe CyNb(aThl Kajus, NPUMEHseMble Kak ynoope-
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HUSI, a TaKKe KalWiHbIE CONHM, COZEprKamue Cynb(haTbl Kauus, MarHus,
Hatpust. BanaHce cepel B mouBax benapycu otpunarenbHsiii (Tadm. 6.6).

Ta6auna 6.5. Pacnpenesnenne NoYB NaX0THBIX 3eMeb 10 PYNNaM
cojiep:kaHus cepbl, %

O6macTH ITo rpynmnam conepxanust S, MI/kr
<6,00 6,01-12,00 12,01-18,0 > 18,0
T'omenbckas 55,5 31,9 7,2 54
I'ponHeHckast 83,2 11,3 2,8 2,7
MuHnckas 38,1 41,4 13,4 71
Morunesckast 52,2 40,7 5,6 15
Benapyce 60,8 29,3 6,2 3,7
Tabnuua 6.6. Bananc cepsl B HoYBax NaXOTHBIX 3eMeJlb
Pecnyosinkn Benapycs, kr/ra
IIpuxon Pacxon
WuTencus-
C ynoOpeHusMu C ocaaka- Brinoc bananc,| HOCTB
MH 1 ceMe- | Beero| ¢ ypoxa- Bomena- Bcero| (%) Oananca,
MHHEpaiab- | OpraHu- HAMY eM YUBAHHUC %
HBIMH YECKHMH
10,9 11 12,1 24,1 | 50,0 8,6 58,6 | —34,6 41
SO,
326 | 32 | 363 [721] 1503 | 257 [ 176 [-1039] 41

B cBs3m ¢ 3THM crenyeT yAenuTh BHUMaHHWE MPUMEHEHHIO Cepocoep-
KaIX ya00peHUH.

Hcmonp30Banne B TOpoJiaXx W Ha MPOMBIIUICHHBIX TMPEANPHUATUIX Ka-
MEHHOTO yIJIA (B MEHBIIICH CTETICHH HEPTH) B KaUECTBE TOILUINBA MIPUBOAUT
K 3HAYUTEIFHOMY TOCTYIUICEHUIO CephI B MOUYBY depe3 atmocdepy. B Ckan-
JIMHABUU C OCAJKaMH €XEroJHO MOCTymaeT okojo 3,4 kr cepol Ha 1 ra, B
3amagnoit EBpone — 13,5 kr, B CIIIA B mitate Muuuran — 9-13, a B mrare
Wunnana (mpoMBIIITIEHHBIH paiioH) — 142 kr B rof.

ITotepu cepbl BCIICACTBUEC BHIMBIBAHUS 3HAYMUTEIBHBI, TAK KaK CYyJb(a-
TbI, KaK ¥ HUTPAThl, TIOJIBUKHBI B TIOYBE.

ITonaratot, uto 40—60 Kr cepbl BBIHOCATCS C OCaJKaMH, IIPOCAuYUBAIO-
IIMMHUCS B TIOYBY, OCOOCHHO 3MMOil. BBRIHOC cephI ¢ yposkaeM IpHUBEICH B
Tabn. 6.7. B cpexHem mis ceBoobopoTa oH cocraBisieT 25-30 Kr/ra B TOf,
€caM cojioMa Bo3Bpamiaerca B nouBy, U 40-50 kr, eciu oHa ypaiseTrcs c
moinsi. CiieoBaTeNbHO, KOJIWYECTBO CEPBI, €KETOTHO TepseMOoe ITOYBOM,
cocraBisieT 60—110 kr/ra B 3aBUCUMOCTH OT ypOKasi KyJIbTyp U HHTCHCHB-
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HOCTH BBIMBIBaHMA. CXEMAaTHYHO IPOIECCH TpaHC(HOPMAIIMK U MUTPALAN
cepbl B IOYBE MPEJICTaBICHBI Ha puc. 6.2.

ﬂomoaqenae

pacmenusMu uc y606penuﬂmu
@ BoleempusaHue

N CYNbOATHI
MOYBEHHO-
/ IPYHTOBbIX

OPrAHHYECKAR
CEPA B NOYBE

e

APACTBOPHMME
CYNbOATSI B

MHHEFPAITBHbBIX
COEQMHEHHNAX

BO4

Munepansi
cepbi
nove u nopod

Buivoc 3a npedent:
no o020 npodg

Puc. 6.2. Tpanchopmarms u Murpanus cepsl B mouse (B. I'. Munees)

Ta6auna 6.7. BeIHOC cepsl ¢ YpoKasiMH KYJIbTYP

. Brinoc . Brinoc
Ypoxaii, Ypoxaii,
KynbTypst cepl, KynbTypst cepl,
n/ra 1/ra
Kr/ra Kr/ra
3epHOBBIE 31 13 Jlyk 350 22
Kaprodens 230 11 JIronepHa (ceno) 100 27
CaxapHas CBeKJIa 350 31 Kaesep (ceno) 90 22
Kanycra 350 43 35aku (CEHO) 90 13

B kadecTBe cepocoiepKalero yroOpeHus B peciyOluKe UCIONIb3YeTCs
docporumnc (CaSO, - 2H,0) — orxox nmpousBoacTBa HOCHOPHOI KUCIOTHI
9KCTPAKIMOHHBIM MeTogoM. OH 00pa3yeTcs B pe3yIbTaTe pa3lIOKCHHUS ama-
TUTOB WK GochopuroB ceproit kucimoroid. Cyxoi (Hochorumnc comep uT
17-22 % S, 31,5-37,2 % CaO0, 0,5-3,5 % P,0s, 0,1-0,4 % dropa. [IpocToit
cynepdocdar B Buae mpumeceit cogepxut 9—-13 % cepsl, cynpdar aMmo-
Hust — 23-24, cynsdar kamus — 17-18, cynsdar maraus — 18,6, cynbdar
HaTpus — 22,6, KauHUT — 13, KaauMaraesus — 15, runc — 18-20, cnanmesas
3oma — 1,6-2,9, nementHas neutb — 1, HaBo3 — 0,02-0,06, Topd — 0,1-0,3,
aMMOHU3UPOBaHHEIH cynepdocdar — 25 % SOs;.
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B 1 T HaBo3za cozmepxurcs 1 kr SO3. 10361 cepocoepxamnx y1o0peHnit
cienyromntue: Gochorunc s 3epHOBBIX KyIbTYpP, TOpOXa, BHKH, JIIOMMHA,
KJIeBepa, JIIOIEPHbI, 0000BO-3epHOBBIX TpaBocMecel — 3 1/ra, Kaprodens,
caxapHOUW M KOPMOBOH CBEKIIbI, CTOJIOBOH CBEKIIbI, KyKypy3bl — 4 11/Ta, sIpo-
BOT'O ¥ 03MMOTO parca, KarycThl U IpyTUX KPEeCTOUBETHBIX — 5 1/Ta.

PexomMeHryeTcss BHOCUTh B NPENIIOCEBHYI0 KynbTHBaLuUi0. Hemocrarok
¢docdorunca — Beicokas BiaxHocTb (30-35%), 3HaUMTENBHBIE NPUMECH
¢dTopa U KaybIUs. DJIeMEHTapHas cepa Kak ya00peHHe UCIOIb3yeTCs Pel-
Ko. OnTuManbHas 103a cephl Ul OOJIBIINHCTBA KYJIBTYpP HA JISTKHX ITOYBax
coctapisiet 50—-60 Kr/ra, a moJ KpeCTOLBETHbIC HA CYTJIMHUCTBIX MMOYBaX —
100-120 xr/ra.

[TpubaBka yposkas OT cepbl COCTABJISET: 3epHa O3UMOM MIIEHUIBI —
2-4 1/ra, ozumoit pxu — 1,5-3,0, sstamens — 2-3, oBca — 1,5, kryOHel kap-
toens — 30, cena kneBepa — 15 wra.

B mepcnekTHBHOM 3eMieeNHH cepa MOXKET OKazaThCs 3JIEMEHTOM,
CCPXKUBAIOIINM POCT YPOIXKAHHOCTH M KauecTBa MPOAYKIMU. DTO CBSI3aHO C
POCTOM YpOXKAHHOCTH CENbCKOXO3SHCTBEHHBIX KYJIBTYp, YTO COIMPOBOXKIA-
€TCsl YBEJIMYEHHEM BBIHOCA CEPBI C YPOXKasiMU. 3HAYUTEIILHOE KOJIUYECTBO
cephl BBIMBIBACTCS M3 TOYBBI, Tak Kak amuoH SO,° c1abo mormomaercs
MTOYBOM, 0COOCHHO JIETKOW IO TPAHYJIIOMETPHIECKOMY COCTAaBY.

B benapycm mmanupyetcss ucnonb3zoBaTh 40 Thic. T a3ora B (opme
cynbdaTta amMmMmoHus. lIpexxne Bcero ero cieayeT BHOCHTH IO/ O3WMBI U
SIPOBOH paric, KapTodens U Apyrue KyIbTyphl, OT3BIBUMBEIC Ha cepy. BHe-
cenne 2-3 1/ra cyibpdara aMMOHHMS IO/ PariC yIOBIETBOPSIET MIOTPEOHOCTH
3TOU KyJIbTYpBI B CEPE.

Cepa coepXHTCs TaKke B aMMOHHU3UPOBAHHOM cyriepdocdare 1 KOM-
IUIEKCHBIX yN0OpeHusX, npou3BoauMbix OAO «'oMenbckuil XUMHYECKHN
3aBOJ», KOTOPBIE BHOCSTCS B JI03aX I0JI INIAHUPYEMBIH ypoXkKaill CeIbCKOXO0-
3SUCTBEHHBIX KYJBTYD.

6.6. Mukpoyao0penust
6.6.1. 3HaUeHNe MUKPOYA00OpeHMii
OnTuMH3anys TATAHUS PACTEHUH, TIOBBIIIEHHE YPPEKTUBHOCTH yI00pe-
HUI B OOJBIION CTEereHN CBA3aHBI ¢ OOSCIIeYeHIEM ONTHMAIBHOTO COOTHO-
LICHUS B IMOYBE MAKPO- ¥ MHUKPOIJIEMEHTOB. DTO BaXKHO KakK U POCTa YPO-

JKasl, TaK U MOBBIIICHUS Ka4€CTBa MPOAYKIIUU PACTCHUCBOACTBA U JKUBOTHO-
BOJCTBA. Hosrie BBICOKOIIPOAYKTHUBHBIC COPTA OTJINIAIOTCA 0oJice HHTEHCHB-
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HbIM OOMEHOM BEIIECTB, YTO TPeOyeT AOCTATOYHON OOECIICYCHHOCTH BCEMH
AJIEMEHTAMU MUTAHUS, BKITIOYAst MUKPOIJIEMCHTHI.

C pOCTOM YpOKAHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP yBEIHYHBA-
€TCsl BHIHOC MHUKPOAJIEMEHTOB M3 MOYBKL. [10TPeOHOCTh B MUKPOYIOOpEHHU-
SIX PACTET M B CBS3M C YBEJIMYCHHEM MPUMCHCHHUS KOHICHTPUPOBAHHBIX, a
3HAYWT, JTYYIIC OYUIICHHBIX MUHEPAIBHBIX YI0OPEHUH, B KOTOPBIX MHKPO-
AJIEMEHTHI COJICPIKATCS B HE3HAUYUTEIHHBIX KOJIMYECTBAX.

OCc00EHHO CHITBHO TOTPEOHOCTh B MHKPOYIOOPEHUSX BO3pACTACT MPH
BHECEHHWH TIOBBIIICHHBIX 103 a30Ta, (hochopa M Kaus. DTO CBA3AHO C TEM,
YTO MIPHU BHECEHHUH BBICOKHX 103 (Gochopa yMEHbIIACTCA TOCTYITHOCTh pac-
TEHUSM IIMHKA, KAIUHHBIX — Oopa, a30THBIX — Menu U MonnbOaeHa. M3Bect-
KOBaHHE 3aTPYIOHIET NOCTYITHOCTH JJIS PACTEHWH MHOTHX MHKPOAIIEMEH-
TOB.

IMon BusiHUEM MUKPOYIOOPECHUI HE TOJIBKO MOBHIIACTCS YPOXKAHHOCTD
KyJNbTyp ¥ YIy4IIaeTcsi KadeCTBO CEIBCKOXO03IHCTBEHHOMN MPOIyKIINH, HO U
MOBBIIIACTCS] YCTOWYMBOCTh PACTCHUI K BPEAUTEISIM U OOJIe3HsIM, K HeOma-
TONPHUATHBIM TOTOTHBIM YCIOBHAM. Ha mouBax ¢ HHU3KHM COJAEp)KaHHEM
MHUKPORJIEMEHTOB BHECEHHUE MHKPOYIOOPCHUI MOXET MOBBICHTH ypOXKaii-
HOCTh Ha 10-15 % u Gonbmie. MuKpOyIOOPEHUS TIOJOKUTEIBHO BIHSIOT HA
HAKOILJICHHE OCJIKOB U YIJICBOJIOB.

MuKpo3JeMEHTHBIN COCTaB CEIbCKOXO3UCTBEHHOM MPOIYKIUU — BaxK-
HBIA TIOKa3aTeslb ee OMOJIOTHYeCKON IMeHHOCTH. OTKIOHEHHE COACpIKaHUsS
MHUKPORJIEMCHTOB OT ONTHMAJBHOrO (KaK B CTOPOHY yYMCHBIICHUS, TaK U
YBEJNMYEHHUS) IMEET MPSIMOE OTHOIICHHE K IpoOIeMe 3I0pOBhs YeIOBeKa 1
KUBOTHBIX.

HecbanancnpoBaHHOCTE MHKPOIJIEMEHTHOTO COCTaBa KOPMOB W IIHIIE-
BBIX MPOJYKTOB BBI3bIBACT HAPYIICHHEC MUHEPATBHOTO OOMEHA, YTO SIBIISCT-
¢Sl IPUYMHOW BO3HHUKHOBEHHUSI MHOTHX 3a00JICBaHHHN, B TOM YHCIE CEpACY-
HO-COCYJIUCTBIX W OHKOJOTHYeCKHX. Hampumep, mepBUUHBINA AeHHUIUT Me-
I, a TaKKe HEeONarompusATHOE COOTHOIICHWE 3TOTO JJIEMEHTa M IHHKa
MPUBOJAAT K OMOXMMHYCCKUM CIIBUTAM, KOTOPHIE MOXKHO PAacCMaTPHUBaTh B
KadecTBe (pakTopa pHCKa HWIIEMHYECKOW Ooye3Hm cepama. VMeromuecs
JTAHHBIC YKA3bIBAIOT HA TO, YTO HEOOXOJAUMO HOPMHUPOBAHHUE COACPIKAHUS B
panyoHe YeJoBeKa IMHKAa, MEIW W celieHa. PerymsapHoe moTtpebieHune Ha
MPOTSDKEHUH JKU3HHU 3TUX MUKPOAIIEMCHTOB C INMHIICH M JICKAPCTBCHHBIMU
TpernapaTaMu — OJIMH U3 CIIOCO00B MPOMUIAKTHKHA UIIEMHYECKON 00JIe3HI
U aTepockiiepo3a. VIMeloTcs CBEICHUS O MOJIOKUTECIFHOM BIMSIHUU KOOAJb-
TOBBIX J0OABOK Ha COTMPOTHBIISIEMOCTb PAKOBOM arpeccu.

Takum 00pa3oM, cCoJepKaHUE MUKPOIIEMEHTOB B PACTCHUCBOIUCCKOM
MPOAYKIIMH MMEET OOJBIIOE 3HAYEHUE UL 3I0OPOBHS YEIOBEKA W CEIILCKO-
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XO3AWCTBEHHBIX )KUBOTHBIX, W 3aj7[ada arpOXUMHKOB — C TIOMOIIBI0 MHKPO-
yIOOpEeHUH MONay4yaTh MPOJYKIHUIO C ONTHMAIBHBIM COACPKAHUEM MHKPO-
JIIEMEHTOB.

MHOro4uciaeHHble 9KCIIEPUMEHTBI MOKa3allid, YTO PEryJIMpOBaHUEM I10Y-
BEHHOT'O THTAHUS PACTEHUH MOXKHO CYIIECTBEHHO KOPPEKTHPOBATH MUKPO-
JJIEMEHTHBIM COCTaB CEJbCKOXO3SHCTBEHHBIX KyJbTYyp. Tak, comep:kaHue
Meny, IMHKA, MapraHila B CEMEHaxX 3EPHOBBIX M 3epHOOOOOBBIX KYIBTYP
MOYKHO C TIOMOIIIBI0 MUKPOYIOOPCHUH YBEITMYUTh IIPUMEPHO B J1Ba pa3a. Ere
B OOJIBIIUX TIpeieNiax yBEIMUMBAIach KOHIICHTPAIMS MOIUOICHA B CEMEHaX
OCJIC BHECCHUS MOJTUOICHOBOKHICIOTO AMMOHHSI.

OdYeHp 9acTO B paCTEHHUEBOIYECKOW MPOMYKIIMH HEIOCTAET CeleHa, KO-
TOPBIA HE0OX0AUM 4esioBeKY. OTBITHI C OBOIIHBIMH KYJIBTYPaMH TOKA3aJIH,
YTO MOKHO JOCTHYH OOOTamICHHWS OBOIMHOW MPOAYKIWH THM 3JIEMEHTOM
0€3 CHIDKCHUSI MPOJYKTUBHOCTH.

Heo0xonnmMoro B HEKOTOPHIX CIy4asX CHIDKEHHS COICp)KaHUS MHUKpO-
9JIEMEHTOB B PACTCHHEBOMYCCKON MPOIYKI[MH MOXKHO JOOUTHCS M3BECTKO-
BaHMEM TOYBHI. TakuM 00pa3oM, arpOXUMHYECKUMH INPHEMaMU MOXKHO
peryjiaupoBaTh COJEP:KaHUE MHUKPODIEMEHTOB B PACTEHHUEBOAUECKON MpPO-
IIyKIAH, JOBOJIS €r0 B MUIIEBHIX MPOAYKTaX 0 ONTHMAIBHOTO (WK 3aJaH-
HOTO) YPOBHS B COOTBETCTBUU C JAUCTOJOTHYCCKUMH U MEIUIIMHCKUMH Pe-
KOMEHIAIUAMU.

K coxxanenuto, Xxumuueckasi MPOMBIIIEHHOCTh HE YAOBIETBOPSET MO-
TPeOHOCTh CEIILCKOTO XO3SHCTBA B MHUKPOYIOOPEHHUSAX M MOITOMY TpUME-
HEHHUE UX KpailHe He3HAuuTeabHO. [I03TOMY OUeHb BaXKHO PAalLlMOHAIBHO UX
UCTOJIB30BaTh. PaloHalbHOE PUMEHEHHE MUKPO-, KaK U MakpoymoOpe-
HUI, BO3MOXXHO TOJIFKO TpPH HCIOJH30BaHUH KPYHMHOMACIITAOHBIX KapT
COJZIepKaHUS MUKPODJIEMEHTOB B TTOYBAaX XO3SHCTBA.

[TpumeHeHne MUKpPOYIOOpEHH — OJMH U3 TIOKa3aTesiel BRICOKOW KYJbTY-
PBI 3eMJIEACIIS, TIOATOMY BHOCHTB HX B IIEPBYIO OYEPEAb CIIEIyeT IPH BO3JIe-
JBIBAHUH CEITHCKOXO3SMCTBEHHBIX KYJIBTYp 1O MHTCHCHBHBIM TEXHOJIOTHSM C
BBICOKAM YPOBHEM IDIaHHPYEMBIX YPOXKaeB, a TAkke Ha IOYBAX C HU3KUAM CO-
JiepKaHUEM MHUKPOAJIEMEHTOB.

OCHOBHBIMH MCTOYHUKAMH MOCTYIICHUSI MUKPOJJIEMEHTOB B IOYBY $IB-
JISIFOTCSL. MATEPUHCKUE MTOYBOOOPA3yroIUe mopoabl. Yem OolibIiie MUKpOIIIe-
MCHTOB B MAaTEPHHCKOW MOPOJE, TE€M, KaK MPaBWIIO, OOJbIIEC UX B MOYBE.
TopdstHo-0070THEIE TOYBEI OSTHBI MUKPO3JIEMEHTAMH.

CojeprkaHue MUKPOIJIEMEHTOB YBEJIUUHUBAETCS C HAKOIJIEHUEM B IOYBE
OpraHMYeCcKOTO BellecTBa. BHeceHMe HaBO3a, KOMIIOCTOB W IPYTHX Opra-
HUYECKUX yJNOOpeHM oboramaer 1mouBy HE TOJIBKO MaKpo-, HO M MHKPO-
JJIEMEHTaMHU.
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Jlnst Benapycu HanOomiee akTyaibHa TipobiiemMa neduIuTa B IOYBax Me-
1, Oopa, IMHKA ¥ MOJIMOJICHA, & B TIOCJICTHEE BPEMsI B CBSI3U C U3BECTKOBA-
HHUEM [OYB ¥ MapraHiia.

I[Mo naHHBIM KpPYHHOMACHITAOHOTO AarpoOXUMHYECKOrO OOCIICAOBAHUS
(2013-2016 rr.) cpeaHeB3BEIICHHOE COACPKAHKE MOABMKHBIX hopM Gopa,
MEM ¥ IIUHKA B TI0YBAX MAaXOTHBIX 3eMellb benapycu sBiseTcss CpenHuM U
coctaBisier coorBeTctBerHo 0,61, 18,3 u 3,53 wmr/kr. Jloas mouB | wu
Il rpynm o oGecrieueHHOCTH GOpPOM, T€ HEOOXOAUMO MPUMEHEHHE JTOTO
MHKPO3JIEMEHTA, COCTaBISAET o pecryonuke 71,1 %, meapio — 88,5 u 1un-
koM — 90,8 %. Coneprxanne MonmuOneHa B moyBax bemapycu moBceMecTHO
Huskoe u coctapisier 0,03-0,1 mr/kr. HeGnaronpusTHeIM SIBIISIETCS W H30bI-
TOYHOE COJlep)KaHHEe MHKPOIJIEMEHTOB B MOYBAX. Y/IENbHBIA BEC MOYB C
n30bITOYHBIM conepkanueM Oopa (IV rpymna) B Bemapycu cocraBnser
5,6 %, meau — 1,9 u riuaka — 1,2 %.

Y4uTBIBasT YKOJIOTUYCCKYIO OMACHOCTH MEPEIO3MPOBKH MHUKPOYI0Ope-
HU, X CJIe[yeT NPUMEHSTh TOJBKO M3 PacyueTa yJOBJICTBOPEHUs MOTPeO-
HOCTH PACTCHHH, TaK KaK HAKOIUICHHE WX B IMOYBAX JO ONTUMAIBHOIO
YPOBHSI JIOJDKHO HITH HOCTENEHHO MO Mepe OKYJIbTypuBaHus 1mouB. HeoO-
XOJMMO UMETh BBUJY, YTO MEIIb U LIUHK OTHOCSTCS K TPYIIIE TSHKEIBIX M-
TAJIJIOB, TIO3TOMY TOBBIILIEHHE UX COJEPKAHKS B MOYBE JOJDKHO OBITh yMe-
PEHHBIM, HE MPEBBIMIAIONINM COOTBETCTBYIONIUX MOPOTOBBIX YPOBHEH 3a-
IpSI3HEHUSL.

6.6.2. BopHble y100peHust

B oKynbTypeHHBIX MOYBAX cojepikaHue O00pa, Kak BaloOBOTO, TaK U IO-
JBUOKHOTO, BBIIIC. YCTAHOBJICHO, YTO B JCPHOBO-IIOJ30JIUCTHIX MOYBAX
(ocoOeHHO JeTKnX) 04eHb HeOOIbIION mporeHT (MeHee 2 %) obmero Oopa
MEePeXOJUT B BOJAHYIO BBITSDKKY, T. €. B 3THX IMOYBaxX IOJABHKHOCTH Oopa
oucHb HH3Kas. HU3KyI MOIBMIKHOCTE OOpa MOKHO OOBSCHHUTH TEM, YTO
OopHas KUCIIOTa cllad0 (HPUKCUPYETCs TIOYBOM M MOYKET BBHIMBIBATHCS OCAJI-
KaMH, a TaKKe HaJIMYUEeM TPYIHOPACTBOPUMBIX OOPHBIX COCAMHCHHM, K
KOTOPBIM OTHOCATCSI U O0pcoiepKaline MUHEpabl (TYPMaIUH U JIp.).

3HauynTeIbHAS YacTh OOpa B IOYBAX CBS3aHA C OPraHUYCCKUM Bellle-
CTBOM.

Ha noaBmwkHOCTH OOpa B MOYBE OTPHUIATEIEHO BIUSICT W3BECTKOBAHUE,
1 Ha W3BECTKOBAHHBIX MOYBAX MOTPEOHOCTH B OOPHBIX YAOOPESHHIX BO3pac-
TaeT. Byiie moTpeOHOCTE B OOpe M MPU BHECCHHHW IMOBBIIICHHBIX 103 Ka-
JIUAHBIX YIO0OPCHUIA.
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Bop HeoOxoauM pacTeHUSM B TedeHHE Bcel kxu3HH. OH HE MOXET pe-
yTWIN3UPOBAThCA B PACTEHUSX, TIO3TOMY IIPH €ro HEJIO0CTaTKe OCOOEHHO
CTpasialoT MOJIOJbIE pacTylnue opraHbl. I[lox BiausHueM Oopa y pacTeHHi
OblcTpeil oOpa3yeTcs OeJIOK M KpaxMall, OH YCHIIMBAeT NpOopacTaHue NbUIb-
IIbl, YBEJIMYMBACT YHUCIIO LIBETKOB, 3aBs3€H, CEMsIH, yCKOPSIET Pa3BUTHE.

Bop HeoOXoauM Juist pa3BUTHSL MEPUCTEMBI, OH aKTHBU3UPYET psin dep-
MEHTOB, YYacTBYeT B OOMEHEe ayKCHHOB M (CHOJIbHBIX COEJIMHEHUH.
[Ipu HemoctaTke Oopa JIeH mopaxkaeTcs: OAKTEPHO30M (KAJBIICBBIM XJIOPO-
30M), KapTodenp mapmoil. Y 0000BBIX KyIbTYp HapyIIAeTCS Pa3BUTHE KITy-
OCHBKOB M CHIDKACTCS CHMOMOTHYECKas (HKcalus a30Ta, 3aMEAIISIeTCS
pocT n (GOPMHUPOBAHNE PENPOLYKTHBHBIX OPTaHOB, Y IUIOJOBBIX KyIbTYP
MOSIBIIACTCS CYXOBEPIIMHHOCTb, PAa3BMBACTCS HApyKHAs ISTHUCTOCTh WU
ONpOOKOBaHUE TKaHEH IJI0/I0B.

[MponomkuTenpHas 3acyxa CHHXKaeT JOCTYITHOCTb Oopa pacteHusiM. bo-
Jiee OT3BIBUMBBI HA 0Op JIeH, caxapHasl CBEKJIa, parc, KOpMOBbIE KOPHEILIO-
JIbl, KJIEBED, JIIOLEPHA, FOPOX, MO/ICOTHEYHUK, KYKypy3a, OBOIIHbIE, IJI0/10-
BO-SITOJIHBIE KYJIBTYPBL. B 3epHe 3epHOBBIX KYJbTYp COIEpPKHUTCS (B CyXOl
Macce) 2-3 Mr/kr 6opa, B KIyOHAX KapTodess — 6, KOPHEIUIoAaX caxapHou
cBekiIbl — 12-17, B 3eneHoi Macce KyKypy3sl — 1-2, ceHe xieBepa —
12-40 mr/kr. CpenHee comepkaHue 00pa B PacTCHHSX COCTABISET 1 MI/KT
CyX0il Macchl.

B ycnoBusx HemocraTka OOpHBIX YZOOpEHHWH B TEpBYIO Odepelb OHHU
JIOJDKHBI MICTIOJIb30BAaThCS TOJ JIEH, CaXapHYyIO CBEKIIy, palc M CeMEHHHKH
MHOTOJIETHUX 0000BEIX TpaB Ha mouBax | u Il rpynm mo coxepskanuto Gopa.
Ha moumax Ill u IV rpynn obecneuenHoctn Gopom OopHBIE ynoOpeHus
NPUMEHATh He clienyeT. DG GEeKTUBHOCTh NPUMEHEHUS] OOPHBIX U JPYTHX
MHUKpPOYIOOpEHHH TIO/ CENIbCKOXO3SMCTBEHHBIE KYJIBTYphl ITIPHBEICHA B
Tabm. 6.8.

Tab6nuua 6.8. Jp¢eKTHBHOCTL NPUMEHEHHSI MUKPO0IJIEMEHTOB
NPH BO3/IEJILIBAHHH CeJIbCKOXO03SIIICTBEHHBIX KYJIbTYP

[ Cpennsist npubaBKa yporkalHOCTH, Ly/ra
YIBTYP bop Menb JR0z030 Monanbaen Maprasner

1 2 3 4 5 6
O3umas niieHuna (3epHo) — 3,0-4,0 - - 2,1
O3uMoe TpHTHKAJIE (3epHO) - 2,0-3,0 - - -
Osumast poxs (3epHO) - 2,0-3,0 - - -
SlumeHs (3epHO) 2,0 2,8 1,8 - -
SlpoBas mienuna (3epHo) - 3,1 2,4 2,0 2,2
Osec (3epHO) - 3,2 - - -
Kykypysa (3eneHas macca) 49,0 53,0 58,0 51,0 -
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Oxkonuanue tabi. 6.8

1 2 3 4 5 6
KreBep (cemena) 0,5 - - 0,5 -
['opox (cemena) 2,8 2,3 - 2,7 -
Jlen (conoma) 8,0 49 6,0 3,6 -
KapTodens (xmybHnM) 39,0 45,0 - - -
CaxapHast cBekna (KOpHe- 37.0 36,0 _ 23,0 237
TUIOJTBI)
SlpoBoii parc (cemena) 2,1 - - - -
Buxa sipoBast (3epHO) 34 2,0 - 2,1 -
KopmoBast cBeka 36,0 - - - -
Jlronuu (cemena) — — — 1,4 —
JlronuH (3emeHas Macca) - - - 30 -

[ToTpeOHOCTD CeNbCKOXO3SMCTBEHHBIX KYJIbTYp B OOpe YHOBIETBOPSET-

s 3a CYET CIEAYIONINX MUKPOYI0OpSHUH.

Bopnas kucaora (H;BO3) — METKOKPHCTAUIMNYECKHIA TOPOLIOK G€I0r0
useta. Cogepxur 17,3 % OGopa, xopomio pactBopuM B Boze. [IpenenbHas
pactBopuMocTh B 1 11 BomHOTO pacTBopa 45 1. Ee mpuMeHsroT s npearo-
CEBHOI 00pabOTKM CeMSIH U HEKOPHEBBIX IMOJAKOPMOK (Tadu. 6.9 u 6.10).

Ta6auna 6.9. Hopmsl pacxoga MuKpoyao6peHuii A1st 06padoTKn
ceMsiH, I Ha 1 11 cemsiH

o O | o | G [ Moo
3epHOBBIE - 20-40 80-100 -
3epH000O0BBIE - 20-30 - 15-20
CaxapHasi 1 KOpMOBasi CBEKJIa - 150-200 200-250 -
Kaptodens * (Ha 1 1) 50-60 30-50 40-60 -
MHOroIeTHHE 371aKOBbIE TPaBbI 150-200 - - -
CeMEHHHUKH MHOTOJIETHHX 3J1aKO- _ 20-30 _ 15-20
BBIX TpaB**

Kyxypysa - 20-40 80-100 -
Jlen 100-200 100-150 150-200 -
*OopabateBaercss 6e3  NaKMI], pacxonq Bomel yBemumuuBaeTcs B 2 pasa;

**00pabaThIBACTCS CYXHM CIIOCOOOM.
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Tab6nuua 6.10. Cpeanue 10361 M CPOKH HEKOPHEBBIX MOJKOPMOK
CeJIbCKOXO035I/iCTBEHHBIX KYJIbTYP MHKPO3J1eMEeHTAMHI

HekopHeBast I0OIKOPMKa
KynsTypst MHUKpO3/1eMEHTBI Jlosa, r/ra 1. B. Cpok EﬁgMeHe—
Mens (Cu) 50 Komnen kymenns,
Osumbie seproBbie Mapraser (Mn) 50 (J1aroBslii JimcT
S OBLIE SEDHOBLIE Mens (Cu) 50 TlepBbiii nitn
po 3CPHO Mapraner (Mn) 50 BTOPOH y3en
Bop (B) 50 Byronuzauus,
T'opox, Buka, rpeunxa Maprasnerr (Mn) 50 BETBJICHUC
Bop (B) 50
JIronuH y3KONUCTHBII Momu6aen (Mo) 50 byronuszauus
Mapranerr (Mn) 50
_ Bop (B) 150
Jlen-gonrynen sk (Zn) 250 ®daza «enouKm»
CaxapHast cBeKJIa, KOpMOBast Bop (B) 200 10-12 nuctses,
CBEKJIa Maprasen (Mn) 20 25-30 nucThEB
Bop (B) 50
Kaprodenn Menp (Cu) 50 CMbIkaHHe GOTBBI
Mapranerr (Mn) 50
Bop (B) 300
O3uMBIi U SPOBOI1 parc Mens (Cu) 175 byronuszauus
Mapraser (Mn) 100
Hunk (Zn) 75 ¥
Kykypysa Me (Cu) 75 6-8 nnucTheB
CeMeHHHKU MHOTOJIETHUX Momu6aen (Mo) 40 SRS
6000BBIX TpaB Bop (B) 50 yT 1

Comro6op AP — noporrok Oenoro 1gera, couep:xkut 17,5 % 6opa u xo-
pomro pactBopsiercsi B Boze. IIpenensHast pacTBOpUMOCTH B 1 11 BOIHOTO
pactBopa npu temneparype 20 °C — 170 .

A00 00p — XUIKHI KOHIEHTPAT yaoOpeHus, coaepxamnmii 15 % Oopa
B OpraHo-MuHepanbHOW (opme. B omHOM JHTpe yHOOpPEHHS COINEPKUTCS
150 r Gopa. I HEKOPHEBBIX MOJKOPMOK JIbHA-HONTYHIIAa Ano0 Oop mc-
nosp3yercs B (haze BCXopl — Hadano (asbl «esnoukay B noze 0,7-1,4 n/ra B
0aKoBOIf cMecH ¢ HHCEKTHIUIAMH MIPOTHUB JBHIHONW OJOMIKH, T 3epHOOO-
OOBBIX KyJIbTYp — B (haze OyroHm3anuu B no3e 0,3 i/ra B 6akoBOW cMecH ¢
WHCEKTHLUAAMH, JUId caxapHoil cBekiisl — B (aze 10-12 muctheB B mo3e
0,7-2 n/ra, stpoBOro u 03UMOTO parica — B (haze Havyao OyTOHM3ALUH B 03¢
2,0 n/ra B 6aKOBOW CMECH C OIHUM W3 MHCEKTHIHIOB: JICINC, KapaTd-3€0H,
cymu-anbda, pacrax Ha 200 1 paboyero pacTBopa.

IKOJIMCT MOHO OOP — XUIKWI KOHLEHTpAT YAOOpEHUs, colepiKalinii
11 % ©Oopa (BecoBeie) B opraHo-MHHEpanbHOH (opme. B omHOM smmTpe
ynobpenus coaepxkutcs 150 r dopa.
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DKOMUCT MOHO 0Op MPHUMEHSETCS Ui HEKOPHEBBIX IMOJKOPMOK JIbHA-
JIOJITYHI[A, CaXapHOH CBEKJIbI, 3epHOO0OOBBIX KYJIbTYP, SPOBOrO U O3UMOTO
parca B TeX Ke J103aX U B TC K€ CPOKH, 4To U A11o0 Oop.

B Poccuu mpousBogutcst mpocToii cymepdocdar, odorameHHbi 60pomM
(0,2 % 6opa) u aBoiiHoO# cymepdocdar ¢ 6Gopom (0,4 % Gopa). Dt yaobpe-
HUsSI BHOCSITCS TIEPE]] CEBOM HJIH B PSIIKU TIPH MOCEBE.

6.6.3. Meanble y1o0peHust

Menb CpaBHHUTEIILHO MaJo pacmpocTpaHeHa B mpupoje. OHa HaXoauTCs
MPEUMYILECTBEHHO B COCIMHEHHSX C CEPOM, KeJIe30M, KUCIopoaoM. Meb
BXOJIUT B coctaB 0OoJjiee ABYXCOT MHHEpAoOB (MEIHbIH KOM4eHaH, MEIHBIN
0J1ecK, Manaxur, a3ypur U Ip.).

Meab HaXOJUTCS B [TOYBEHHOM PAcTBOPE B MOIJIOIIEHHOM OpraHude-
CKMMH W MUHEPaJIbHBIMHU KOJUIOUIAMH COCTOSIHUHU (B 0OOMEHHOW M HeoOMe-
HHOU (popMmax), B BHUJIEC TPYJHOPACTBOPUMBIX COJCH U THUAPATOB OKCHIOB
MEJIM, METAJUIOOPIraHUYECKMX KOMILJIEKCOB M KaK COCTaBHAasl 4acTh HEKOTO-
PBIX MHHEPaJIOB. B TOpGsHBIX MoYBax Me/b COJACPIKUTCS B MAIOIOCTYITHBIX
U PACTCHUH METaJUIOOPTaHUYECKUX COCIMHCHHSAX U 31IECh MEIHBIC YI00-
peHust 0coO0eHHO (P PEKTUBHBEI.

Ddusnonoruyeckasl pojb MEAU B PACTCHHUSIX B 3HAYMTENBHON Mepe orpe-
JIeISIeTCS] BXOXKICHUEM €€ B COCTaB MEAbCOIePKaIUX OeNKOB U (PepMEHTOB
(M TOXPOMOKCHIA3bI, MTOTH(PEHOIOKCHIA3hl, ACKOPOMHATOKCHIA3bI, HUTPH-
TPEIyKTa3bl, THIIOHUTPUTPEAYKTA3bl, TUPO3UHA3BI, PEIYKTa3bl, OKCHJIA a30-
Ta u ap.). OHa UrpaeT BaXKHYIO POJIb B OKUCIUTCIBHBIX U JIbIXaTEIbHBIX
mporeccax, B 00pa3oBaHuM XJIOpo(dUIIa, a30THOM, YIIIEBOJHOM M OEIKO-
BOM OOMEHaX, aKTUBHU3UPYET (POTOCUHTE3.

Ion BNMsHUEM WU3BECTKOBAHUS CHHKACTCS MOABIKHOCTh MEIH, TIO3TO-
My Ha HEWTPAJIbHBIX M CIA0OIIEIOYHBIX MMOYBAX PACTCHUS HCIBITHIBAIOT
HeIoCTaToK Meau. Bo3pacTaeT moTpeOHOCTh B MEIU U TPH MPUMEHEHHU
BBICOKHX 103 a30THBIX yA0OpeHuil. Meab Oka3plBaeT BIHMSHUE Ha 00pa3o-
BaHKE B MOYBAX HUTPATOB.

Copepxanue MeIy B pacTEHUSX OMPENeNsIeTcs TJIaBHBIM 00pa3oM OHO-
JIOTHYECKUMH OCOOCHHOCTSIMU CaMOT0 PacTeHHUs] M COACPIKAHUEM MOIBHIK-
HOM Meau B mouBe. ConepkaHue MEIU B PACTCHHUSAX KojebieTcs oT 3 10
15 mr B 1 Kr cyxoro BemiecTBa. Pa3inudHbIe KyJIbTYPHI C YPOKAeM BBIHOCST
ot 7 1o 327 r c 1 ra meau.
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Oco0eHHO TyBCTBUTEIBHBI K HEIOCTATKY MEAH OBEC, SIIMEHb U MIICHH-
1a. Y 3epHOBBIX KyJbTYp NPU HEJOCTATKE MEAM JIUCThS OEJICIOT — MOSBIA-
€Tcsl XJI0p03, Y INIOJOBBIX — CYXOBEPILIUHHOCTD.

ITpn HemocTaTke Mear B KOPMax KMBOTHBIE CHIIBHO XY/CIOT, IIEPCTh Y
HHUX, KaK ¥ TP CYXOTKE, CTAHOBHUTCSl BCKJIOKOYEHHOM, POCT MOJIOIHSKA
3ameyisiercs. JKMBOTHBIE TEPSIOT allleTHT W YCWJICHHO JIMXKYT HEChenoo-
HBIC MTPEAMETHI, U3-3a Yero 3Ta 00JIe3Hb MOJIy4niIa Ha3BaHHE JIM3YXH.

Mennbpie ymobpenuss Hambonee d>pQekTUBHB Ha TOP(SIHO-OOIOTHBIX,
JIEPHOBO-TIOA30JIHMCTHIX JIETKOTO TPAaHyJIOMETPUIECKOTO COCTaBa M 3a00I0-
YEeHHBIX MT0YBax. Jlydie Bcero OT36IBalOTCS HA MEIHBIC YIOOPEHHS TIMCHbD,
OBec, MIICHUIIA, TPaBbl, JICH, KOPHEIUIOMIBI, JTyTOBOW KIEBEp, caxapHas u
KOpPMOBasi CBEKJIa, OBOIIHBIE M IUIOAOBO-ATOIHBIE KYJIbTyphl. B KauecTBe
MEJIHBIX YA0OPEHUI NCTIONB3YIOTCS CIEAYIONUE (POPMEL.

Cyaspar memm (Mmexublii kynopoc, CuSO, - 5H,O) comepxur 23,4-
24,9 % Cu. DT0 KPHCTAJUIMYECKUIA TOPOIIOK CEPO-TOay0O0ro IBETa, XOPOIIO
pacTBOopHMBIi B Boje. [IpenensHas pactBopumocts CuSOy - 5H,0 B 1 1 BOI-
Horo pactsopa mpu temreparype 20 °C cocrasisier 150 r. Measlit Kynopoc
LIMPOKO NMpHUMEHsETCs Uit 00paboTKK ceMsH (cM. Tabi. 6.9) 1 HEKOPHEBBIX
MTOIKOPMOK (cM. Tabm. 6.10). DPPeKTHBHOCTE HEKOPHEBBIX MOJKOPMOK 3€p-
HOBBIX KYJBTYpP MEIbI0 OCOOCHHO BEJIMKA B 3aCYIIIMBEIC TOJIBL.

Ano6 Meab — XUAKUKA KOHIEHTpAT ymoOpeHus, coaepxkamuit 6,43 %
Menu B Xes1aTHOH (opme, 9 % azora u 3 % maruus. Y JoOpeHUE IPOU3BO-
nutcs B [Toabmre.

An06 Menp MOKHO HCTIONB30BATh I HEKOPHEBOH MOJKOPMKH TIOCEBOB
SIPOBBIX 3E€PHOBBIX KYJIBTYP B CTaJUHM NEPBOrO MJIM BTOPOTO y3ja B JI03€
0,8 n/ra. B cramuu nepBoro ysia MOXXHO BHECEHHE 3TOI0 MHKPOYJ00OpEeHUs
COBMEIIATh C pPETapIaHTOM (XJIOpMEKBaTXjiopuaoMm). B cragum BTOpOTO
y3na — ¢ Tepnaniom LI. Pacxox pabouero pactBopa 200 m/ra.

[lepBast moaKopMKa O3MMBIX 3€PHOBBIX KYJbTYyp ynoOpeHunem Anod
Menp mpousBoauTces B nmo3e 0,2 n/ra B ¢ase Havana aKTUBHOHM BeTeTAIH
BECHOH WJIM CTaIuU TEpBOTO y37a. MOKHO B (aze Havajla akTUBHOW Bere-
TalMu NMpou3BoAUTH coBMecTHO ¢ KAC, a B craguu mepBoro ysna B 06ako-
BOH CMECH C peTapJaHTOM (XJOPMEKBATXJIOPHUIOM) WM (QYHTHIIHIOM
(byHmazonom) u mobaBiieHHeM MoueBHHBI — 15 kr Ha 200 n/ra pabouero
pacTBopa.

Bropas nmoaxkopmka NMpoM3BOAMTCS Ha BBICOKONPOAYKTHBHBIX ITOCEBaxX
03WMO¥ TIIICHUIIBI U 03UMOTO0 TpuTHKaje B no3e 0,8 n/ra B haze draroBoro
JMCTa WM KoslomieHusl. Ee MOXHO coBMemiaTh ¢ BHeceHHEM (YHTHUIHJIOB
(dpanbkoH, THIT, ATBTO CyNEp, aMUCTap IKCTPa).
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IKOJHUCT MOHO Meb — KUAKUHA KOHIIEHTPAT yI0OpEHUSs, COAePKALIIHA
7 % menu B xenatHoU ¢opme, 6 % azota u 4 % cepbl. YnoOpeHne mpomns-
Boxurcsi B [lonbie. B oxHOM nutpe ynoOpenus coumepxutcs 88 T Mmenw,
75T a3ota 1 65 T cepbl. DKOJIUCT MOHO MEJb JJIi HEKOPHEBOW MOJKOPMKHU
SIPOBBIX 3€PHOBBIX KYJIBTYp, IEPBOA M BTOPOH MOJKOPMOK O3MMBIX 3€PHO-
BBIX KyIbTyp IpuMeHsercs B mo3e 0,6 J/ra B Te ke CpOKH, 4To u Anod
Me/b.

6.6.4. IlunkoBbIe y100peHUst

[MuHK MIMPOKO pacnpocTpaHeH B MPHUPOJE M BXOAUT B COCTaB 64 MUHEpa-
JIOB, U3 KOTOPBIX HAWOOJBIICE NMPAKTHYCCKOE 3HAUCHUEC HMMCIOT C(halICpHrT,
IIUHKUT, CMHTCOHHT.

Menpiie BCero ULMHKA COJIEPKUTCS B HEUTpaJbHBIX JEPHOBO-
MOJI30JIUCTHIX MouYBaX. KHCIbIe IEpHOBO-TIOA30IMCTHIC MOYBBI OOBIYHO OT-
JNYAIOTCS TTOBBIIICHHBIM COJIEp’KaHUEM IOIBIKHOTO muHKa. ComepkaHue
MOJIBMYKHOTO IUHKA B MTOYBAX CHIDKACTCS IO BIUSHHEM H3BECTKOBAHUS U
IIPH BHECEHWH TIOBBIMICHHBIX 1103 (OCHOpHBIX ymoOpeHuit. CHIKEHHE TTO-
JIBIYKHOCTH LIMHKA MPH BHECEHUH (OCHOPHBIX YIOOpEHHIA CBsI3aHO ¢ 00pa-
30BaHHEM B TIOYBE TPYAHOPACTBOPUMBIX (pochaToB MUHKA.

[unk Bxomut B coctaB 30 (epMeHTOB (KapOOaHTHPa3bl, MHOTUX JICTU]I-
porenas, menouHon (ocdaraspl U Ap.) ¥ IPUHUMAET yJacTHE B OCIKOBOM,
sunouHoM, GocharHoM oOMeHe, CuHTe3e aCKOPOMHOBOW KHMCIIOTHI, THAMHMHA
U POCTOBBIX BEIECTB, IOBBHIMAET BOAOYACPKUBAIOIIYIO CHIY PACTCHHI.
HanGonee 4yBCTBUTENBHBI K HEOCTATKY IIMHKA KYKYpY3a, JIEH, IUIOJOBBIE U
0000BBIC KYIbTYphL. Y sI0JIOHH, BUIIHH, a0pUKOCA MPH HEIOCTATKE IMHKA
HaOIIOAETCSI MEITKOIIMCTHOCTD M PO3ETOYHOCTb.

[{uHKOBOE TOJIOJJAHUE IPUBOIUT K HAPYIICHUIO YTIICBOAHOIO OOMEHa, 3a-
JiepKuBaeT oOpa3oBaHue caxapo3bl, kKpaxmana u xiopodwnia. ComepikaHue
[UHKA B PACTCHUSX Yalle BCero kojedyercs ot 15 g0 22 mr Ha 1 Kr cyxoro
BEIIIECTBA.

CHUMOTOMBI JIe(UINTA [TUHKA Y KUBOTHBIX MOSBIISIOTCS MPH COJACPKa-
HUU ero B KopMe MeHee 25-30 mr/kr. IIpu 3TOM y MOJIOABIX JKUBOTHBIX
3aMeJIACTCS POCT, Pa3BUBAKOTCA KOXKHBIC OOJIC3HHW, BBINAJACT IICPCTh.
Y B3pOCIBIX KUBOTHBIX HAOJIOMAETCsl UCTOIICHHE, 00Iee ocnabieHue op-
ranusMa, Oecruiogue. ONTUMAEHOE COACPIKAHUE [IUHKA B PACTCHHEBOIYC-
cKo# poaykiuu coctaBisieT 20—40 MI/Kr CyxXoro BEmecTBa.

Haubonee pacmpocTpaHEHHBIM IIMHKOBBIM YIOOpPCHHEM SIBIICTCS Cep-
HOKMCJIBI uHK (ZnSO, - 7H,0), conepxamuii 21-22 % Zn. IpenensHas
pactBopumocth ZNSOy4 + 7H,O B 1 11 BOMHOTO pacTBOpa MpH TEMIIEpaType
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20 °C cocrasnser 360 r. JTo3bl Cynb(ara NMHKA IS 00pabOTKH CEMSH M
HEKOPHEBOH IMOJIKOPMKH IIPUBEJIEHBI B Ta0i. 6.9 1 6.10.

A00 HUMHK — XUAKAHA KOHIEHTpAT ymoOpeHws, comepxamuii 6,2 %
LIMHKa B XeJaaTHoit Gopme, 9 % azora u 3 % maraus. B ogHoM nutpe ynoo-
peHust cogepxkutcs 62 T muaKa, 90 T azota u 30 T MarHus. Mcnonb3yercs
JUTS HEKOPHEBBIX MOJAKOPMOK JIbHA-IOJTYHIA B (ha3e BCXObl — Ha4Yalo ¢a-
361 «EJI0YKa» 10 BBICOTHI 4—5 cM B jo3e 0,7-1,4 yi/ra B 6aKOBO# cMmecH C
WHCEKTHILUAAMU MPOTUB JILHSIHOM OJIOMIKU, KYKYpPY3bl — B (pa3e 6—8 JIuCTh-
eB B 03¢ 2 11/ra B 6akoBoii cmecu ¢ 10 kr moueBuHbI Ha 200 j1/ra pabodero
pacTBopa.

JKOJIMCT MOHO IMHK — JKUAKAN KOHICHTPAT YHOOpEHHs, COAep KAl
8 % 1wmHKa, 6 % a3ora u 3,8 % cepbl. B oqHOM NMTpE yIOOpEHUs COACPIKUT-
cs1 108 T muHKa, 81 1 azota u 51 r ceprl. [Ipn HEKOPHEBBIX MOAKOPMKAX JIbHA-
JIONTYHIa npuMensieTcst B 1o3e 1,8-2,7 n/ra, Kykypy3sl — B (paze 6—8 nuctbeB
B no3e 1,3 j/ra B Te e CpoKH, 9To U Ano0 UHK. A100 ITUHK U DKOJIUCT MO-
HO IMHK pou3BojaTcs B [losbie.

6.6.5. MosubaeHOBbIE YI00peHus!

MonubaeH HaXOIUTCS B MOYBE B BH/C BOAOPACTBOPHUMBIX HIIM CBSI3aH-
HBIX COeAMHCHHHA. Ero MmoaBMXHOCTh 3aBHCHT OT CTCIICHU Pa3pyIICHHUS
MIEPBUYHBIX U BTOPUYHBIX MUHEPaIoOB. YacTe MONHOJICHA yIEpIKUBACTCS B
00MEHHOH (opMe MOYBEHHBIMH KOJUIOWAaMu. HEeKOTOpoe KOJIMYEeCTBO MO-
JMUOJCHA 3aKPEIUICHO W B OPraHUYECKHX COCAMHCHHSX, MHHCPaTM3aLNsI
KOTOPBIX CIOCOOCTBYET MEPEXOAy €ro B MOJBMKHBIC (opMbl. PacTeHusM
JIOCTYIIHA JIMIIb HE3HAYMTEJIbHAS YaCTh OOINEro KOJUYECTBA MOJIHMOJCHA,
[TO9TOMY Ba)KHO YYHTBIBATh COICPYKAHWE €r0 MOABIKHBIX (OPM, IOCTYII-
HBIX JIJISl pACTCHUH.

B kucnbix mouBax MomuOIeH 00pasyeT TPYIHOIOCTYIHBIC sl pacTe-
HUI COCIMHCHHS C JKEJIC30M, aJFOMMHHACM M MaprasieMm. V3BecTKOBaHME
KHCITBIX TIOYB CIIOCOOCTBYET MOOMIIM3AIIUH ITOYBEHHOTO MOJHO/IEHa, a 3Ha-
YHUT, U TOTPEOHOCTh B €r0 BHECCHHMH PE3KO yMeHbInaercs. [Ipuuem, kak
MMOKa3aJld WCCIICAOBAHMS, P MW3BECTKOBAHWHU IMOCTYILICHHE MOJUOICHA B
3HAYUTENILHO OOJBINEH CTEIICHN YBEIMYMBaeTCs B O0OOBBIE, YeM B 3J1aKO-
BbIc pacTeHus. [10ABMKHOCTh MOJNMO/ICHA YBEIUYMBACTCS U MPU BHECCHUU
¢docdopa. Bonbiie ero noTpeOIsAOT pacTeHUs cemeiicTBa 6000BBIX. BEIHOC
MOJIMOICHA YBEIIMYMBACTCS [IPH BHECCHHH MOJIMOJICHOBBIX M IOBBIIICHHBIX
1103 GochOpHBIX yIOOPEHUIA.
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Copnepxanue MOHMOZCHA B PAaCTEHUSX MOXKET KOJIeOAaThcs B Tpeesiax
0,1-300 mr/kr cyxo# maccel. MonmuOaeH BXOAHUT B COCTaB (hepMEHTa HUT-
paTpenyKTas3bl, y4acTBYeT B BOCCTAHOBIICHHHM HUTPATOB B PACTCHUSX, OH
TaKXKe BXOAHUT B (DEPMEHT HUTPOTCHA3Y, YYACTBYIOIIYIO B (DUKCAIIMUA aTMO-
chepHOro a30Ta MUKPOOPTaHU3MAaMH KaK CBOOOJIHOXHMBYITUMH (a30TOOAK-
TEp W JIp.), TaK U KIIyOCHHKOBBIMHU, )KUBYIIUMHU Ha KOPHSIX OOOOBBIX KYJb-
Typ. Ilpu HemocTaTke MONMMOAEHA TOPMO3UTCS MPOIECC BOCCTAHOBICHHUS
HUTPATOB B PACTEHUSX, 3aMEIUIACTCS OMOCHHTE3 aMHHOKHCIIOT, aMHIOB,
OCIIKOB W B PACTCHUSIX B MOBBIIICHHBIX KOJMYCCTBAX HAKATUTUBAIOTCS HHUT-
paTbl. DTO MPHUBOIMUT HE TOJIBKO K CHUXKCHHUIO YpPOXKasi, HO M YXYALICHUIO
€ro KauecTBa.

Hawn6Gonb1ryto moTpeOHOCTh B MOJIMOICHE HCTIBITHIBAIOT OOOOBBIE KYJTh-
Typsl (OCOOCHHO KIIEBEp, JIOICpHA), KamycTa I[BETHAs, CPEIHSS MOTpPeO-
HOCTh OTMEYEHa y ropoxa, 6000B, JIOMHMHA, 03UMOTO U SIPOBOTO parca, Ka-
ITyCTHl OETTOKOYAaHHOM, CaXapHOW CBEKIIBI.

Haubonee pacnpocTpaHEHHBIM MOJIMOJICHOBBIM YIOOPEHUEM SIBIISCTCS
monoaar ammonus ((NH,)sMo,0,, - 4H,0), conepxamuii 50-52 % Mo.
Jlo3bl aTOrO ynoOpeHus it 00pabOTKH CeMsiH 3¢pHOOO0OOBBIX KYJBTYP H
CEMEHHHKOB MHOTOJICTHUX OOOOBBIX TpaB, a TaKXe IJIsI HEKOPHEBOH IOA-
KOPMKH 3€pHOOOOOBBIX, CaxapHOW W KOPMOBOH CBEKJIbI TMPHBEICHBI B
TabI. 6.9. u 6.10. B Poccun mpou3BoauTCS MOJTMOIEHU3UPOBAHHBIN CyTIep-
¢docoar ¢ 0,1 u 0,2 % Mo, KOTOpbIE MOTYT MCIIOJIB30BATHCS IO 3€pHOOO-
00BBIC, OBOIIN, CEMEHHUKN OOOOBBIX TPaB I OCHOBHOTO W NMPHUIIOCEBHOTO
BHeceHus1. J03bI 3TUX yHoOpeHu# ycTaHaBIMBaOTCA 10 hocdopy.

6.6.6. Mapranuesbie yno0peHns

Mapranen HeoOxouM BceM pacteHusiM. CpelHee ero CoiepKaHue B pac-
TeHusix — 10 mMr Ha 1 Kr cyxoil Macchl. BEIHOC ¢ ypojkaeM pa3HBIX KYJIbTYp
cocraBisier 1-4,5 kr/ra. Maprasein OTHOCUTCSL K METaJllIaM C BEICOKUM OKHC-
JIUTEITHHO-BOCCTAHOBUTEIHHBIM IMOTCHITHAIOM U MOXKET y4acCTBOBaTh B peak-
IUsIX OMOJIOTMYECKOrO OKHUCIICHHs. B HacTosiee BpeMsi M3BECTHO OKOJIO
30 MeTamtohepMEHTHBIX KOMILIEKCOB, aKTHBUPYEMBIX MapranieMm. OH cIio-
coOCTBYeT M30MpaTENbHOMY TOTJIONICHUIO MOHOB W3 BHEIIHCH Cpelpl, IMo-
BBIIIAET BOJIOYAEP KUBAIOIIYI0 CIIOCOOHOCTh TKaHEW, CHHKAET TpaHCIHpa-
LIUFO, BIIUSICT HA TUIOJIOHOIICHUE pacTeHnid. ONTUMATIBHOE CONEpKaHUE Map-
raHi@a B paCTCHUEBOIUCCKOM mpoaykumu — 40-70 mMr/kr.

HenocraTok MapraHiia B AepHOBO-TIO30MCTHIX TOYBAX PACTEHUS MO-
T'YT UCHBHITBIBATh Npu pHycy Oonbie 6,0, 9TO CBS3aHO C MEPEXOJOM €ro B
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TPYAHOPACTBOPHMEIC COCIWHEHHS TIIPH PEaKIuHd Cpeasl OJM3KOH K
HeHTpalbHOM.

B PecnyOnuke bemapych NpUMEHSIIOTCS CIEIYIOIINE MapraHIEBbIe
ynoOpeHusi.

MnSQO, - SH,0 — MeIKOKpHCTAILTHYECKast COJIb OEI0ro IBeTa, COmep-
xamas 22,8 % mapranua. IlpegensHas pacTBOpUMOCTb B 1 1 BOJHOTO pac-
TBOpa coctaBnseT 380 r. J[03bl MPU HEKOPHEBBIX MOJKOPMKAX CEPHOKHC-
JIBIM MapraHIieM CelbCKOX03IHCTBEHHBIX KYJIbTYp MpUBeaeHbI B Ta0u. 6.10.

Ano0 Maprasen — >KHIKHA KOHIICHTpAT yIOOpEHUs, COIepKanluit
15,3 % mapranna B xenatHoit ¢opme, 9,8 % azora u 2,8 % marnus. B ox-
HOM JIUTpe yaoOpeHus conepkutcs 153 r mapranna, 98 T azora u 28 T Mar-
HUst. MukpoyznoOpenue nponssoxurcs B [Tosbire.

Ano6 mapranen ucnosszyercst B 1o3e 0,3 yi/ra 11 nepBoi MOJKOPMKH
O3UMBIX 3€PHOBBIX KyJIbTYp B Hadaje aKkTHBHON BEreTaliii BECHON Win
CTaJMH TIEPBOTO y3JIa, TAKXKE MPUMEHSTH ero MokHO coBMecTHO ¢ KAC mim
peTapIaHTOM, W BO BTOPYIO IOAKOPMKY O3WMBIX HIICHHUIBI W TPUTHKAIE
JUIsl BBICOKOIIPOJYKTHBHBIX TOCEBOB (MOKHO B 0AKOBOM cMecH ¢ QyHIrHIu-
namu) B (ase ¢raroBoro JUCTa WM KOJOMICHUS, a TAKXKe IS TOAKOPMKH
SIPOBBIX 3€PHOBBIX KYJIBTYp B CTAJUH IIEPBOIO MIIK BTOPOTO y3Ja.

HekopHeBas monkopMmka 3epHOO00OBBIX KyJNbTyp ynoOpeHwem Amo0
Mapraser Npou3BoaUTCs B (a3ze OyTOHU3ALNH, IPOBOTO M 03UMOTO parica —
(aze Havana OyTOHW3AlWH, JHHA-TONTYHIIA — B (ha3e «eJoukay, caxapHou
cBEKJIBI — niepBas B Gaze 10—12 nmuctheB, Bropas — uepe3 1-1,5 mecsiua mo-
cie mepBoii B o3e 0,3 n/ra.

B benapycu st npeanoceBHOH 00pabOTKH CEMSIH M HEKOPHEBBIX TOJI-
KOPMOK pa3pabOTaHbl KHUIKHE KOMIUIEKCHBIE ymoOpeHuss MukpoCur
(tabm. 6.11).

Tab6auna 6.11. XuMu4ecKHii cOCTAB JKUAKHX KOMIUIEKCHBIX yA00peHnit

MuxkpoCui
Asor | Bop | Husk | Memb Oxo-
Mukpoyno6penus o/ cuil,
M/
Jl1s1 npenoceBHOli 00padoTKH ceMsH
MukpoCui mesb, nuHk, 6op UC | 50,0 | 6,1 | 6,5 | 7,3 | 12,0
Jl11 HEKOPHEBOJ MOIKOPMKH PACTEHHUI
MukpoCuit uuHK, 60p 80,0 30,0 46,0 — 30,0
MuxkpoCui 60p, Menb 130,0 40,0 — 40,0 30,0
MukpoCui 60p 150,0 55,0 - - 30,0

CocraB )XHAKHX KOMIUIEKCHBIX MUKpoynoOpeHuid MukpoCtum npuBse-
JIeH B Tabm. 6.12.
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Tab6auna 6.12. XuMH4ecKHii COCTAB JKUAKHX KOMIUIEKCHBIX YA00peHHit

MuxpoCtum
Asor [ Bop [ Tmak | Mem I'ymuHOBBIE
Mukpoynobpenust BEILECTBA,
r/n
MI/JT
15l HeKOpHEBO# MOIKOPMKH pacTeHUi
MukpoCTtuM Meapb 65 - - 78 0,5-5,0
MukpoCtuMm 60p 5 150 - — 0,6-8,0
MuxkpoCtum 60p, Mezb 65 40 - 40 0,6-6,0
MukpoCTiM IMHK, 60p 43 30 46 — 0,48-6,0
Jlsi npenoceBHOii 00paboTKH ceMsIH

MukpoCTHM Meb a7 - - 60 0,9-6,0
MHEKpPOCTUM LIMHK, 60p, Meb 50 6,1 6,5 7,3 0,15-0,6

IKOJIMCT MOHO MapraHeln — XUIAKUHA KOHLEHTPAT yIoOpeHus, colep-
xanwit 12 % wmapranma B xematHod ¢opme, 6 % azota u 4,5 % cepsl
B onHoM mutpe ynoOpenus coaepxutcs 174 T mapranma, 87 T azora m 50 T
ceppl. [Ipm HEKOPHEBBIX MOJKOPMKAX CEIBCKOXO3SMCTBEHHBIX KYJIBTYP
HCTIONB3YeTCsl B TEX JK€ J103aX M B T€ )K€ CPOKH, 4TO W A00 MapraHe.
[TpomzBoauTCst KOMHMCT MOHO Mapranel] B [lombie.

B Poccun npousBoguTcs MapraHU3UPOBAaHHEIN cymepdocdaT ¢ coaep-
sxxkanuem 20 % P,Os u 1-2 % wmapranua. [Ipumensiercs B OCHOBHOM Jis
NIPUIIOCEBHOI'0 BHECEHHUS B psisiky. J[03a ycraHaBnuBaercs 1o ¢ochopy.

Jo3sl npumenenuss MukpoCun 1 MukpoCTUM yCTaHaBIMBAIOTCS AT
KOHKPETHBIX KyJIbTYp (cM. Tabu. 6.10).

6.6.7. IIpueMbl paHMOHATBLHOTO NPUMEHEHHsI MHKPOYA00peHmii

JlocTHub ONITUMAaTBHBIX KOHIICHTPAIUI TOCTYITHBIX IS pACTEHHH GopM
MHKPORJIEMEHTOB TPYTHO B CBSI3UM C BBIMBIBAHHEM WX W3 TIOYBHI I 3a-
KpeTUICHHEM B MOYBE. 3alaHHBIC ONTHMAJbHBIC YPOBHHU COACPKAHHS MHUK-
PORJIEMEHTOB B MOYBAaX CO3/AI0T TOJBKO B TEX CIy4asx, KOTAa MOYBHI TeHE-
TUYECKH OCIHBI TEM WIIM WHBIM MHKpO3JeMeHTOM. OIHAKO MPHU 3TOM HYX-
HO COOJIOaTh OCTOPOYKHOCTB, TaK Kak M30BITOYHOE COAEp’KaHUE MHKPO-
9JIEMEHTOB OKa3bIBAE€T OTPHULATEJILHOE ACHCTBUE HAa ypoXKall M KauyecTBO
CeJIbCKOXO03SCTBEHHON MPOIYKIHH.

BHeceHre MUKpORJIEMEHTOB B TI0YBY B BHIE YAOOPEHUH IperycMaTpu-
BAeTCsl TOJBKO HA MOYBAX C HU3KOW 00ECIIEYEeHHOCTHIO STHMH JIEMEHTAMHU
muTaHus. g cpeqHeobecneueHHBIX MUKPOAJIEMEHTAMH 1T0YB PEKOMEHITY-
foTcs 00paboTKa CeMsSH W HEKOPHEBBIE TIOJJKOPMKH, Ha BBICOKOOOECIICUEH-
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HBIX TT0YBAaX U MI0YBAX C M3OBITOYHBIM UX COIACPKAHNEM MHUKPOIJICMEHTHI
HE BHOCSIT.

Bbinyck npoMbIIIeHHBIX (POPM MUHEPAIBHBIX YAOOPEHUH ¢ 100aBKaMu
MHUKPOJJIEMEHTOB M03BOJISICT 0o0jiee PAaBHOMEPHO pPAacHpeniesinTh HX 110
yIo0psieMOoi IUIoImay ¥ COKPaTUTh pacxoiabl Ha BHeceHne. OJHaKo M3-3a
neduyrTa MUKpOYAOOPEHUH, UX BBICOKOH CTOMMOCTH, ONACHOCTH IIEpeio-
3MPOBOK U 3arps3HEHUS] OKPYKaloIei cpeabl (Tak Kak MHOTHE MHUKpPOdJe-
MEHTHI SBISIOTCS TSHKEIBIMH METAJIAMH) OCHOBHBIMH CITOCOOaMHU WX IIPH-
MEHEHHS JOJDKHBI CTaTh BHECEHHE MHKPODJIEMEHTOB B MHKPYCTHPYIOIIHE
COCTaBHI IIPH MPEATIOCEBHON MOATOTOBKE CEMSH U HEKOPHEBBIE ITOIKOPMKH,
MIpUYeM MOCIEeTHUHI crIoco0 TMpeAouTHTEIbHEE.

O0paboTka CeMssH MHKPOIJIEMEHTAMHU SIBIISICTCS OJHUM M3 DIIEMEHTOB
KOMIUIEKCHOH ITPEANOCEBHOM MOATOTOBKH CEMEHHOro Marepuana. J{ius aTux
nesield UCTIONB3YIOT CyIb(aT IUHKA, OOPHYIO KHUCIOTY, MOJTHOAAT aMMOHHUS.
O06paboTKy NPOBOJAT OJHOBPEMEHHO C MpoTpaBiuBanueM. [y cobmoneHus
CaHWTAPHBIX TPeOOBaHMIA MPHU MPOBEICHUN 3THUX PabOT, a TakKe AJIS MOBHI-
meHnst 3QQEeKTUBHOCTH HMCHOJIB3YyEeMbIX CPEJICTB ceMeHa 00palaThiBaroT ¢
HCTIOJIh30BaHUEM IIICHKOOOpa3oBaTeneil. B kadectse mociennero B bemapy-
cu nmpuMeHstoT 2%-Helil pacTBOP HATPHUEBOH COJIM KapOOKCHMETHIILIEILTIONO-
361 (mosmmep NaKMII). Tlpu 3abnaroBpeMeHHOM MpPOTpaBIMBAHUM 3a JIBa
Mecslia JI0 ceBa KPYIMHOCEMEHHBIX 00OOBBIX KyJbTyp (JIIOIIMH, TOPOX, BUKa,
TIEITIOMIKA | Jp.) TIPH BIAXKHOCTU ceMsH He 6onee 12 % pacxon NaKMI] co-
crapisier 10 1 Ha 1 T ceMsH; NpU NPeaoceBHOW 00pabOTKE M BIaXKHOCTH
3epHa Boime 12 % — 15 1. IIpu o6paboTke METKOCEMEHHBIX OOOOBBIX KYJIb-
Typ (KIeBep, JrouepHa u zp.) pacxox 1%-Horo pacreopa NaKMIL] cocrasnsier
2 nHa 1 1 cemaH. BOopHYI0 KHCTIOTY U Cynb(haT IUHKA paCTBOPSIOT IIPH TEM-
neparype 50-60 °C. 3atem B pacTBOp MUKPOIJICMEHTOB ME/ICHHO BIUBAIOT
pacTBOp TOJNMMEpa, TOCTOSHHO IMepeMernnBas. Temmeparypa pacTBOPOB
nomkHa 0bITh 20-25 °C. Ipu Gosiee BBICOKOI TeMmepaType MOJIMMEp BbIIa-
JIaeT B HEPACTBOPUMBII1 OCa/IOK.

[lepBocTeneHHOE 3HaUCHHE B TEXHOJIOTMHU MHKPYCTALUHM CEMSIH UMEIOT
BEIIECTBA, CIIOCOOHBIE K 00Pa30BAHHUIO TOHKUX CIUIONIHBIX CJIOEB (TUIEHOK).
B nmocnennee BpeMs B KauecTBe MPUIIMIIATEIIS CTAJ IIHUPOKO UCIIOIb30BaTh-
cs rucuHap. ['ucuHap — conojaumep HaTPUEBOU COJIU C aKPUIIAMHUIOM.

Wucruryrom nousosenenus u arpoxumun HAH benapycu paspabGorana
s pexTrBHAS TEXHOIOTHS 0OPAOOTKU CEMSIH 36pHOBBIX KYJBTYP KHIKAMH
KOMIUIEKCHBIMH yI00peHussMu MukpoCtum mMenp U Ano0 Mepb.

[Ipu IpUTOTOBICHNN KOMIO3UIIMOHHOTO COCTaBa C JKUAKIM KOMILIEKC-
HBIM MHKpOynoOperneM MuxkpoCTuM Menpb B 5 J1 BOABI NpuinBaioT 1,6 1
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KHUJIKOTO KOMIUIEKCHOTO MHUKpoynoOpenns MukpoCtum Menp. B momyden-
HBII pacTBOp nobasistor 0,25 1 rucunapa. [lanee MaibIMK IOPLUSIMH J10-
0aBIAIOT MPOTPABUTEIH B PEKOMEHAYEMOI J103€, TIIATeIbHO IepeMEIInBa-
10T Y MCHOJB3YIOT JJIsl 00paOOTKH | T CeMSIH 3epHOBBIX KYJIBTYD.

[Ipu MpUTOTOBIIEHUN KOMITIO3UIIMOHHOTO cOocTaBa ¢ Ano6 Menp B 5—6 1
BOJIBI NIPWIMBAIOT 1,5 11 *KuaKoro MUKpoynoOpenuss Anod menp. B moiry-
4eHHBIH pacTBOp nobasistor 0,25 m rugporymara u 0,25 i rucunapa. Jlanee
MaJIBIMH TTOPLMSAMH JT00ABISIOT NPOTPABUTENb B PEKOMEHIYeMO#l [03e,
TIIATEIBHO MEPEMEIINBAIOT M UCHOIB3YIOT A 00paboTku 1 T cemsH 3ep-
HOBBIX KYJIBTYP.

CeMenHON Marepuan oOpabarbiBaror Ha Mammuax [1C-10, KIIC-10,
IIC10A, Moburoxc cymep, Xere 11, Pebep u np.

HekopHeBble NMOJKOPMKH IOCEBOB MHKPOYJOOPEHUSIMH TPOBOJSAT Ha
MoYBaX, €nabo- M CpeAHeOOECIeYeHHBIX MHUKpodjieMeHTaMu. [[ms storo
HCTIONB3YIOT cynbdar Menu, cyabdaT UHKa, OOPHYIO KHUCIIOTY, MOIHOIAT
aMMOHHS, @ TAK)KE HOBBIE ()OPMBI MUKPOYAOOPEHUH B XEJIATHOW U OpraHo-
MHUHEpAITLHOU popmax.

[IpuroroBnenne OaKOBBIX CMeCed PEKOMEHIYETCS HPOBOIUTH HETIO-
CPEICTBEHHO NEpeJ X BHECECHUEM.

J1n1st ONPBICKMBAHMS [TIOCEBOB MHUKPOIJIEMEHTAMH HCIIONBb3YIOTCS Ae(IIeK-
TopHble pacmbsiintesd PJ(-110-4 wim menessie PII-110-4 u PII-110-2,5.
ITpu BBIOOpE ONTUMANBLHOTO CPOKAa NPOBEICHUS HEKOPHEBOW MOAKOPMKHU
YUYHUTHIBAIOT HE TOJILKO OMOJOTHYECKHE OCOOEHHOCTH MOTPEOHOCTH KYJBTY-
PBI, HO ¥ TIOTOJHBIE YCIIOBHS, TaK KaK BPEeMS MOTJIOMICHHS PACTCHUSIMH MHK-
poaseMeHTOB cocTaBisieT oT 1-2 auell. He pexomeHayeTcst onpbICKUBaHUE
NIPOBOJIUTH Ha CBHIPHIE WM MOKPBITHIE POCOW PACTEHMS U B YCIOBHSX MHTEH-
CHBHOTO COJTHEYHOTO cBeTa. HeKOpHEeBBIE MOAKOPMKH MHKPOIIEMEHTAMHU
JydIIie IPOBOAUTH B IMOCTIC00EAEHHOE BPEMS WX B TACMYPHYIO TTOTOY.

IIpu BBenennn MukposnemMenToB B KAC nyurie pacTBOpUTh UX CHavasa
B BOJIE, a 3aTeM BHOCHTH B pacTBop 3aBoackoro KAC wmm pa3baBieHHOTO
BOJIOH 10 HEOOXOIMMOTO COAEPIKAaHMS a30Ta MIPH HEKOPHEBOH ITOJAKOPMKE.

[Tpn orcyTcTBUM HAa TApHOW ITHKETKE PEKOMEHIALMH IO HCII0JIb30Ba-
HUI0 MUKpoynoOperus uinu nectuiuaa ¢ KAC kaxapiii KOMIOHEHT CMECH
JIOJDKEH MPOBEPATHCA Ha coBMecTUMOCTh ¢ KAC.

[pu npaBUIBLHOM NMPUMEHEHUH MHKPOYIOOPEHHH C y4ETOM HX COZepika-
HUS B TI0YBE YPOXKaHHOCTH 3€PHOBBIX KYJILTYD IIPU WCIHOJIb30BAaHUH MEIH II0-
BhIaeTcs Ha 2—4 1yra, kaprodens — Ha 30-55, ceHa MHOTOIETHUX 00OOBBIX
TpaB U cMeceld — Ha 3-5 1/ra. bopHble y1oOpeHHs MOBBINIAIOT yPOXKAHHOCTh
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3epHOO000OBEIX KYJIbTYp Ha 2-3 I/Ta, caxapHOH W KOPMOBOHW CBEKIIBI — HA
30—40, xaprodemst — 25-30, cemsin 6000BbIX KyabTyp — Ha 0,5 11/Ta.

[IpubaBka ypoxkas OT MCHOJIB30BAHUS IIUHKOBBIX YIOOpPCHHH IMOJ 3ep-
HOBBIE KYJBTYpHI cocTaBisieT 1-2 1y/ra, caxapHOH M KOPMOBOM CBEKJIBI —
25-30, kaprodens — 15-20, npHOBOIOKHA U ceMsH — 0,3 1/ra. [IpumeHeHne
MOJIUOICHOBBIX YIOOPCHHUH MOBBIIIAECT YPOKAWHOCTh 36PHOOOOOBBIX KYJIb-
Typ Ha 2,5-3,5 11, CeHa MHOTOJICTHUX 000OBBIX U TpaBocMeced — Ha 4-5 11,
ceMsiH 6000BBIX TpaB — Ha 0,3-0,5 1/ra.

6.7. KommiiekcHble y1o0peHus

KoMIutekcHbIMM Ha3bIBAIOTCS MUHEpAJIbHbIE YIOOpEHHMs, cozepiKaline
He MEHee JBYX IJIaBHBIX 2JIEMEHTOB nurtaHus. [lo cocraBy oHu monpasze-
JSIFOTCSL Ha JIBOWHBIE (Hanmpumep, a3oTHO-(hocopHbIEC, a30THO-KAIMIHBIC
win  GocopHO-KaNuifHele) U TpolHbIE (a30THO-(GochopHO-KaIUHHBIE).
ITo criocoby mpon3BOACTBA UX JENAT Ha CIOXKHBIE, CIOKHO-CMEIIaHHBIC 1
cMmemanabie. Kpome TOTrO, BBIACIAIOT JKHIKHE KOMIUICKCHBIE YIOOpEHUS
(KKY), mist mpon3BOICTBa KOTOPHIX UCTIONB3YIOT KHUAKHE, Ta3000pa3HbIe U
TBEpbIe UCXOIHBIE MPOIYKTHI M Pa3IMUHBIC CYCIICHIUPOBAHHBIC TOOABKH.

Cro:xHOe MUHepaJdbHOe YA00peHne — 3T0 KOMIUICKCHOE TBEPAOE WIIH
KHUJIKOe MHHEpaJbHOE yHOoOpeHHe, B KOTOPOM BCE YaCTHUIIBI, KPUCTAJUIBI
WIN TPaHyJIbl UMEIOT OJAWHAKOBBIA MM OJM3KMH XUMHYECKUH cocTaB (aM-
Modoc, muamMmModoc u ap.).

C10:KHO-CMeNIaHHOE YAOOpeHne — MPOIyKT 00paOOTKU TOTOBBIX OJI-
HOKOMITOHEHTHBIX M CJIOXKHBIX YHOOpPEHHH aMMHaKoM, aMMHaKaTaMu M
KHCIOTaMU ¢ nocneaytomeil rpagauueii. B benapycu nva OAO «I'omens-
CKUI XMMHUYECKHH 3aBOJ» BBIITYCKAIOTCS CIIOKHO-CMELIaHHbIE YI00peHHs ¢
Pa3NIUYHBIM COOTHOIICHHUEM 3JIEMEHTOB MUTAHUS C MX OOIINM COACpKaHH-
eM oT 25 1o 50 %. IIpom3BoasTCs CIOKHO-CMEIIaHHBIE yIOOpEeHUs ¢ co-
nepxkanneM N:P,Os5:K,O = 16:11:20, 5:16:35, 14:17:17, 10:20:20 u np.
CnoXHO-CMEIIaHHBIe YIOOpEeHHNs MOKHO HCIIONB30BaTh MO BCE KYJIBTYPHI
B OCHOBHOE W IIPUIIOCEBHOE BHECEHUE.

JI71s CHOKHBIX U CIOKHO-CMEIIAHHBIX YA0OPEHHH XapaKTepHBI BEICOKAs
KOHLICHTPALMSI SJIEMEHTOB M OTCYTCTBHE WJIM Majoe KOJIMYeCTBO Oayiact-
HBIX BEIIECTB, YTO JEIaeT WX SKOHOMHYHBIMU IIPH TPaHCIOPTHPOBKE,
CKJIaINPOBAHUU, XPAHECHUHU 1 BHECECHUH B TIOYBY.

CMemanHOe MHHepaJIbHOe YI00peHHe — KOMIUIEKCHOE MHHEpabHOE
ynoOpeHue, MOJIy4YeHHOE ITyTeM MEXaHWYECKOI'0 CMEIIMBaHUS TOTOBBIX
MOPOIIKOBHU/IHBIX, KPUCTAJUIMUECKUX WJIN TPaHYJIUPOBAHHBIX YAOOPEHUI.
Vx mony4aroT B 3aBOJCKHX YCJIOBHSAX JHOO Ha TYKOCMECHTEIBHBIX YCTa-
HOBKaX B MECTaX HCIIOJIb30BaHUS YIOOpEeHNS.
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Ammodoc (NH4H,POy) conepxur 10-12 % N u 46-52 % P,0s, momy-
4aroT HeWTpam3anuei GochopHOIt KUCIOTH aMMHAKOM:

NH3 + H3PO4 = NH4H2PO4.

Ynob6penne MajJorurpoCKOIMYHO, XOPOIIO PaCTBOPUMO B BOJE. AMMO-
¢doc sBsieTcss HanboJiee pacpoCTpaHEHHBIM B bermapycu CIIOKHBIM y100-
perneM. Ero BHOCAT B Ka4ecTBE OCHOBHOTO YAOOPEHHS M B PSAKH IPH I10-
ceBe IMoJ JIeH, KapToderb, 3epHOBBIE, CaXapHYIO CBEKIY H IAPYTHE KYIbTY-
pel. Ucnone3yercs ammooc U sl TOJAKOPMOK MHOTOJICTHHX TPaB H APY-
THX CEeIbCKOXO03SIHCTBECHHBIX KYIbTYD.

Ammodochar coxepxutr 6% N u 45-46 % P,0s. D10 a3orHO-
¢dochoproe ymoOpeHue, mMpou3BOAUTCS [OMEITBCKHUM XUMHYCCKUM 3aBO-
nmom. Conepxut pochopa okoso 70 % B BogopacTBOpUMON Gopme.

TexHonorus monydeHuss aMMoQocgaTa BKIIOYACT CICAYIONINE CTaIUH:
paznoxeHue GocGopUTOB MpHU OONBIIOM H3OBITKE IKCTPAKIUOHHOW (hoc-
(hopHOH KHUCIIOTHI, HEWTpanu3aIysi aMMHAKOM KHCIBIX TPOAYKTOB (doc-
(haTHBIX IyJIBIT), TPaHyJIMPOBAHKE, CYIIKa MPOayKTa. AMModocdar BhITyC-
KaeTcs Ha 6a3e [EeXOB 10 IPOU3BOACTBY aMMOdoca C TOYKOMITIEKTOBAaHIEM
UX OTHENEHUEM pa3iiokeHUst GochopuToB. TeXHOIOTHS MOIYUEHHUS aMMO-
¢docdara mo3BossieT Ha 15 % COKpaTUTh pacxoX CEpHON KHCIOTHI M YHEp-
ropecypcoB U Ha 2 % YBEIMYHTH CTCIICHb UCIIOJB30BAHUS CHIPhS 10 CPaB-
HEHHIO ¢ aMMO(OCOM.

ITo arponomunueckoil sddexTnBHOCTH amMmodochaT npudIMmKaeTCS K
ammodocy. Vcronbs3yeTcs Toxe aHaJIOTHYHO.

Hutpodocka — nonHoe a30THO-PochopHO-KAIUHHOE ynoOpeHue, co-
nepxamree 11 % N, 10 P,Os B ycBosiemoit popme u 6 % B BOAOPACTBOPH-
moit, 11 % K;O. IloxydatoT HUTPO(OCKY NPEHMYIIECTBEHHO CIIOCOOOM
A30THOKHCIIOTO U CEPHOKHCIOTHOTO Pa3JIOKCHUS amaTuTa, J0OAaBICHHEM B
TOPSIYYI0 MacCy XJOPHCTOTO KAl W TMOCICTYIOIIUM TPaHyIHPOBAaHHEM.
T'oTOBBIN MPOAYKT MpeAcTaBisseT co00M CMeCh pasUYHBIX COJIeH: aMMO-
HUIHOHN CeNUTPHI, XJOPUCTOTO aMMOHUS, aMMo(oca, IPenruIuTaTa, Cymnep-
(dbocdarta, KATUHHOW CEMUTPHI, XJOPUCTOTO KaJus, THIICA U TIpuMecei. Ecin
He m00aBisieTcsi XJIOPUCTBIH Kanuit, To momy4aroT HuTpodoc (13 % N u
17 % P,0s). Hurpodocka 3¢ dexTrBHa Kak Npu OCHOBHOM, Tak M IPH JIO-
KaJbHOM BHECCHHH I10]] MHOTHE CEIbCKOXO3SIHCTBCHHBIC KYJIBTYPHI.

Hutpoammodgocka — BHICOKOKOHIIEHTPUPOBAHHOE YIOOpEHHUE, COzep-
xamree o 17-18 % N, P,0 u K,O. IIpou3BoasT myTeM aMMOHH3AIUN CME-
ceil a30THOW M (OCHOPHOW KHUCIIOT WIIM a30THOKUCIOTHOTO Pa3JIOKEHUS
amaThuTa, B pe3ynbTaTe KOTOPOTO 00pa3yeTcss aMMOHHUKHAS CENUTpa, aMMO-
¢doc nmm aramMmmodoc (B 3aBUCHMOCTH OT CTEIIEHW aMMOHU3aIuu). PacTtBop
YIapUBaIOT, JOOABISIOT COJH KaJlUsl, 3aTeM IePEMENINBAIOT, ITOICYIITHBAIOT
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U TpaHynupyroT. be3 n00aBneHus coliell Kanus MoJy4aroT HUTpoaMModgoc,
KOTOPBIi comepkuT 1o 23-24 % a3zota u ¢docdopa. Hurpoammodocka sB-
JSeTCS YHUBEPCAIBHBIM YIOOpEHNEM, IPUTOAHBIM KaK JUIsi OCHOBHOTO, TaK
1 MIPUIIOCEBHOTO BHECEHUS O] 3€PHOBBIC, KapTOdelb, CaXapHyIO CBEKIY U
JIPYTHE CEeTHCKOXO03SHCTBEHHBIE KYIbTYPHI.

A3zodocka comepxut mo 16 % N, P,Os u K,O. Ona mmeer BechMma
CIOXHBIH XMMMYECKHUH cocTaB. Ee moayyaroT METOAOM a30THOKMCIIOrO
pasioxeHus: GocdartHOro Chipbs. Ecim XJIOpUCTHIN Kanuil HE BBOAUTCH,
MOJIyYaroT JIBOMHOE a30THO-(PochopHoe ynodpenue. [Ipumenstor azohocky
TakK e, Kak HUTPO(OCKY.

AmMonm3upoBanublii cynepdocdat (Ca(H,PO,), - HO + NH4H,PO,)
conepxut ot 22 10 33 % P,0s5 u 3-8 % N. Ha OAO «I'oMenbckuii Xumu-
YEeCKHI 3aBO/I» B IMOCICIHEE BPEMs MPOHM3BOIUTCS MapKa, COCTOSIIAS U3
8% N u 30 % P,05. Dochop B 3TOM ya100pEHHUH COACPIKUTCSI B OCHOBHOM B
BojiopacTBOpuMOil (opme. I'pamymnupoBaHHOE ymoOpeHHE ceporo IBeTa
MIPUMEHSETCS TSI OCHOBHOTO BHECEHHS IOJT BCE KYIBTYPHI, a TAKXKE B PAA-
KH TIPH TIOCEBE.

Juammonmiigocar (quammodoc, (NH,),HPO,) — rpanyiaupoBanHoe
yIoOpeHHEe TEMHO-CEpOro IBeTa, HeCIeKuBaromieecs, coaepxur 19-21 %
N u 35-48 % P,05 B BonopactBopumoii popme. Obnanaer xopomumu $u-
3MYECKUMH CBOWCTBaMH. ET0 MOXHO HEMOCPEICTBCHHO MPUMEHSTH IO BCE
KYJBTYpBbl WU HKCHOJB30BATh ISl MPUTOTOBICHHS CII0KHO-CMEIIAHHBIX
yIoOpeHui.

AmModocdaTka — rpaHyIMpOBaHHOE KOMIUIEKCHOe ynoopenue. Conep-
xuT 4 % N, 24 % P,05 u 30 % K,0. [IpousBoautcss B rpaHyIMpOBaHHOM
Buze. PekoMeHayeTcs 11 BHECEHUS 11O/ JICH.

Ceaurpa kajueBas (KNO3) — clioxHOe a30THO-KaJIMiHOE yI00peHuE,
conepxut He MeHee 13 % N u 46 % K,0. Ilpeacrasnser co60i KpHCTaIIIH-
gecKkoe 0enoe ¢ JKEITOBATO-CEPHIM OTTEHKOM yJnoOpeHue. XOpoIIo pacTBO-
psercs B Boze, obmamaer ciaboii TUrpOCKONMMIHOCTRIO, IPH XPaHEHUH MO-
KET CIIeKHUBATHCS, (PU3MONOTHYECKH IeJIoYHoe ymooOpenme. KammitHyio
cenutpy Hanbosee 3pHeKTHBHO UCTIOIBL30BATh B OBOLIEBOJICTBE.

Kunkue xommiaexcusle ymoopenust (JKKY) mnpencrasisitor coOoit
BOJIHBIC PACTBOPHI MU CYCIICH3HMH, COJICpIXKAIUE JBa M OOliee 3JICMEHTa
nuTanus. Hambonee pacmpoCTpaHCHHBIM JKUAKHUM YIOOPEHUEM SIBISICTCS
KKY, conepxamee 10 % N u 34 % P,0Os, nponsBoauMoe Ha OCHOBE IMO-
nmudochopHbIx KUcIoT. OHO HE BBHIMAAACT B OCAJIOK JaKe MPH TEMIICPATY-
pe =17 °C.

B ornmume oT XMAKOTO aMMHaka IS TPAHCIIOPTHUPOBKH, XpaHCHUS H
pHeceHus JKKY He HyXHaA anmaparypa ¢ BBICOKMM JaBiieHneM. [I[puMenstor
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KKV B KauecTBe 1OMOCEBHOTO Y100pEeHHs, BO BpeMs CEBa U AJISI ITOIKOPM-
KN, TTOCJIEIHSS TIOAKOPMKA MOXKET OBITh ¥ TOBEPXHOCTHOM.

Hogble ¢opMbl KOMIUIEKCHBIX yao0penuii. B Pecrybnuke bemapych
pa3paboTaHbl KOMIUIEKCHBIE YHOOPEHMSI MOJA KOHKPETHBIE CEIbCKOXO03sH-
CTBEHHBIE KyJIbTYPBI C PA3JIMIHBIM COOTHOLIEHHEM H COJEP)KAaHHUEM JIIEMEH-
TOB NMUTAHUS C YYETOM MX OMOJIOTMUECKUX OCOOCHHOCTEH M YPOBHS ILIOJO-
ponust noussl. [IpuMeHeHne Takux ynOOpeHHH MO CPaBHEHMIO C OJHOCTO-
POHHHUMH, 10 JaHHBIM MHCTHTYTa NOYBOBE/ICHUS M arPOXUMUH, TIO3BOJISIET B
J[Ba pa3a CHU3UTh SHEPTETHIECKHE U TPYIOBBIE 3aTPATHI.

Ha OAO «'oMenbckuil XUMUYECKUH 3aBOA» IMPOU3BOIATCA CIEAYIOLINE
KOMIUIEKCHBIE yI0OpCHHSI:

- mapka NPK 13:12:19;

- mapka NPK 16:12:20.

Jliist mbHA pa3paboTaHbl 1BE MapKH KOMIUIEKCHBIX YA00pEHHH:

- NPK 6:21:32 (cymma NPK 59 %) — comepxur 6 % N, 21 % P,0s,
32 % K50, 0,22 % B, 0,30 % Zn, 0,2 % Fe. Y nobpenue npeagHasHaueHO st
MIOYB C HU3KUM U CPETHUM CoziepKaHueM Gocdopa;

- NPK 5:16:35 (cymma NPK 56 %) — 5% N, 16 % P,0s, 35 % K0,
0,17 % B, 0,25 % Zn, 0,2 % Fe. 310 ynoOpeHue npeIHa3HAYEHO /It HOYB C
MOBBIIICHHBIM M BBICOKMM COAEpX)aHueM (ocdopa M HU3KHM H CPEIHUM
COJICp)KaHUEM KaJIusl.

it o3uMoro parmca IpenHa3sHAYeHO KOMILIEKCHOE yNOOpEHHE MapKH
NPK 7:16:31 (cymma NPK 54 %), cogepxamiee 7 % N, 16 % P,0s, 31 %
K0, 0,25 % B, 0,15 % Mn.

Jliist caxapHOM CBEKJIbI pa3paboTaHbl yA00OpeHHs CIIEAYIONIMX MapoK:

- NPK 13:12:19 (cymma NPK 44 %) — comepxur 13 % N, 12 % P,0s,
19 % K,0, 5 % Na,0, 5,8 % S, 0,15 % B, 0,20 % Mn;

- NPK 16:12:20 (cymma NPK 48 %) — 16 % N, 12 % P,0s, 20 % K0,
0,20 % B, 0,25 % Mn.

Ha OAO «I"'oMenbcKuit XUMAYECKUH 3aBO» MIPOU3BOMIATCS CIIEAYIONTHE
MapKu KOMILIEKCHBIX yI00pEHHUH:

- NPK 7:16:32:3 (S) (cymma NPK 55 %) — conepxur 7 % N, 16 % P,Os,
33%K;0,3%S;

- NPK 6:19:35 (cymma NPK 60 %) — 6 % N, 19 % P,0s, 35 % K,0;

- NPK 8:19:29:3 (S) (cymma NPK 56 %) — 8% N, 19 % P,0s, 29 %
K;0,3 % S;

- NPK 8:24:24:3 (S) (cymma NPK 56 %) — 8% N, 24 % P,0s, 24 %
K;0,3 % S;

- NPK 5:17:36:(S) (cymma NPK 58 %) — 5 % N, 17 % P,0s, 36 % K0,
2%S,;

- NP 10:35:7 (S) (cymma NPK 45 %) — 10 % N, 35 % P,0s, 7 % S;
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- NP 9:30:10 (S) (cymma NPK 39 %) — 9 % N, 30 % P,0s, 10 % S;

- NPK 6:24:12:6 (S) (cymma NPK 42 %) — 6 % N, 24 % P,0s, 12 %
K;0, 6 % S.

OAO «benapycpkanuit» NpOU3BOAUT CIEAYIOIIME MAPKU KOMIUIEKCHBIX
a30THO-(ochopHO-KATMIHBIX yI0OpEeHNIL:

- NPK 9:25:25 (cymma NPK 59 %) — 9 % N, 25 % P,0s, 25 % K,0;

- NPK 13:12:19 (cymma NPK 44 %) — 13% N, 12 % P,0s, 19 % K0,
5 % Na,0, 0,15 % B;

- NPK 13:13:21 (cymma NPK 47%) — 13 % N, 13 % P,0s, 21 % K;0;

- NPK 6:18:34 (cymma NPK 58 %) — 6 % N, 18 % P,0s, 34 % K,0;

- NPK 7:20:30 (cymma NPK 57 %) — 7 % N, 20 % P,0s, 30 % K,0;

- xanmiipoc N mapka 13:7:15 (cymma NPK 35 %) — comepxur 13 % N,
7 % P,0s, 15 % K0, 1,5 % Mg, 0,02 % B, 16 % S.

OAO «bemapycbkannii» MPOU3BOAUT TYKOCMECH CIICITYIOIINX MapoK:

- NPK 4:16:34 (cymma NPK 54 %) — 4 % N, 16 % P,0s, 34 % K,0;

- NPK 5:20,5:36 (cymma NPK 61,5%) — 5% N, 20,5 % P,0s, 36 %
Kzo;
- NPK 6:26:30 (cymma NPK 62 %) — 6 % N, 26 % P,0s, 30 % KO.

PekoMeHIyr0TCS UII OCHOBHOTO BHECEHUS, BO3MOXKHO MPUMCHCHHUE Tie-
pel MOCEBOM WIIA OJJHOBPEMEHHO C HUM.

Pa3pabotanbl HOBBIE (hOPMBI KOMIUIEKCHBIX XKHIKHX ymoopenuit (JKKVY)
C XeIaTHBIMU (OPMaMH MHUKPOAIIEMEHTOB — JJIsI KOPHEBBIX M HEKOPHEBBIX
MTOJTKOPMOK CEITbCKOX03IHCTBEHHBIX KYIBTYP.

OtH ynoOpeHus copepkat HeoOXOIUMbIE IS pOCTa U Pa3BUTHUS pacTe-
HUW Makpo- U MHUKPOXJIEMEHTHI B XenaTHoi ¢opme. [IpuMeHeHne KUAKUX
KOMITIEKCHBIX YAOOpEHUH JJIT HEKOPHEBOW IOAKOPMKH CEIbCKOXO3SH-
CTBCHHBIX KYJBTYP YKPCIUIICT HMMYHHUTET PACTCHUM, YIy4IIaeT UX COMPO-
TUBJISIEMOCTh K 3a00JICBaHUSIM, CIIOCOOCTBYET MOBHIIICHUIO YPOXKAWHOCTHU C
BBICOKHUM KaueCTBOM TPOTYKIIHH.

B Benapycu 0CBOCHO MPOM3BOJCTBO CICAYIOIIAX MapOK KOMIUICKCHBIX
ynoOpeHuit:

- )KKY nmnst MOpKOBH, CBEKIIbI, KAIyCThI, 36pHOBBIX KYIBTYp, KapTode-
JIs1, JIbHA-A0TYHITa, 600OBBIX.

JI1s1 HEeKOPHEBBIX TIOJKOPMOK 3€PHOBBIX, 36pHOO00OBEIX, KapTodhens 1
IPYTHX CEIbCKOXO3AWCTBEHHBIX KYNbTYp MNPUMEHSIOTCS CIICIHAIH3HPO-
BaHHBIC KOMIUIEKCHBIE YHOOPEHHA, comepiKallie Makpo- ¥ MHKPOAIEMEH-
ThI. COCTaB KOMIUIEKCHBIX JKUAKUX YIOOpEHHH ¢ MHKpPO3JIEMEHTaMH, TPO-
n3BOUMBIX B [lombImie, mpencraBieH B a0 6.13.

Hcnonp3yroT s HEKOPHEBBIX MOAKOPMOK pPa3iIMYHBIX CEIbCKOXO3SH-
CTBCHHBIX KYJIBTYpP TAKXKE TBEPJbIC KOMILICKCHBIC YIOOPCHHS, COICPIKAIIIHE
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HEOOXOIUMBIC PACTCHUSIM MaKpO- U MHKPO3JeMEHThl — HyTpuBaHT mutoc
(A3pawmns), Kpucranon (Hunepmanast) u mp.

Ta6nuna 6.13. CocTaB KOMILIEKCHBIX YI00peHHii ¢ MEKpod1eMeHTaMu, %o

Haunwme-
HOBaHHUE
Bacdo-
nmap 36 36,3 - - 43 134 | 027 | 0,03 | 0,03 | 0,013 | 0,01
IKCTpa
Bacdo-
qmap 34
Bacdo-
map 12,0 4,0 6,0 0,2 1,0 02 | 0,01 | 0,02 | 0,01 | 0,005
12-4-6
Bacdo-
map 6,0 12,0 6,0 001 | 0,01 | 0,01 | 0,01 | 0,01 | 0,05 | 0,005
6-12-6
Oko-
et 3

N P:0s | K:O | MgO | Mn Cu Fe B Zn Mo

34,6 - - 065 | 013 | 0,13 - - - -

10,5 - 51 2,5 0,05 | 0,45 | 0,07 | 0,38 | 0,19 |0,0016

IIpou3BoACTBO KOMIUICKCHBIX YAOOPCHHH SIBIICTCS HanOoJiee MepCIeK-
TUBHBIM I10 CPABHCHHIO C IPOCTHIMU (popMamMu yoOpEHuil, Tak KaK MO3BO-
JISICT CYIECTBCHHO COKPATUTh 3aTPaThl HA MX BHECCHHE B MOYBY, cOallaH-
CHUpPOBAaTh MUHEPAIBHOC MMUTAHUE CEIBCKOXO3IUCTBCHHBIX KYJIBTYP U TOBBI-
CUTh PABHOMEPHOCTh MX PACIIPEICIICHUS I10 IMOJIIO.

CMelanHbie yIoOpeHus, Wiu TYKOCMECH, TPeOYIOT MEHBIIUX JHEepre-
THUYECKHX 3aTpaT MO CPABHEHHIO C OTICJIbHBIM BHECEHHEM DPa3HbIX (OpM
MUHEPaIbHBIX YJI00OpeHuil. B HUX BbIllle KOHLEHTPALHS UTATEBHBIX JJ1e-
MEHTOB, COJEPXAIIUXCS B ONTUMAJIBHOM COOTHOIICHHH MCXOJs M3 OHOJIO-
IMYECKUX OCOOCHHOCTEH BBIpAIIMBAEMBIX KyJbTyp. TyKOCMECH MOIYT ro-
TOBUTHCS KaK Ha 3aBOjaX, TaKk U B Xo3siicrBax. OCHOBHbIE TPEeOOBAHUS K
IPaHyJIMPOBAHHBIM YIOOPCHUSM — XOPOIIasl CHITYYECTh, HECICKHUBACMOCTh
TYKOB.

IIpu cocTaBneHUM CMECH HAJI0 YYHUTBHIBATH TAKXKE, BHOCHTCS OHA B BUJIC
OCHOBHOTO, MPHUIIOCCBHOTO YIOOpEHHS WM B KAauyeCTBE IOJKOPMKH.
OT 3TOr0 3aBUCAT COCTaB, POPMBI U J03bI yIOOPCHUIL.

Y no0peHus Ui TYKOCMecei JOKHBI OBITh OJTMHAKOBBIMH 10 TPaHYJIO-
METPUYECKOMY cOCTaBy. BaxkHo cobimroaTe npaBmia cMmemnBanus. He Bce
y1oOpeHHs: MOXKHO CMEIIUBATh JPYr C APYroM, TaKk Kak B Pe3ylibTaTe Xu-
MHUYECKHX PEaKUUi MOTYT YXYIIIUTHCS UX (U3MYECKHEe CBOWCTBA, CHH-
3UThCSI PACTBOPUMOCTb, IPOU30MTH MOTEPS MUTATEIBHBIX JICMEHTOB.

208



7. OPTAHUYECKUE U BAKTEPUAJIBHBIE YIOBPEHUA

7.1. Oprannyeckue yno0peHusi, ux BUabI U 3P PpekTHBHOE
HCMOJIb30BaHHE

Opranndeckue yIoOpeHHs COAep)KaT MUTATelbHbIe AIEMEHTHI B (opme
OpraHNYECKUX COCAUHEHHUN PACTHTEIBHOTO U KHBOTHOTO IIPOMCXOKICHUSL.

[TpumenstoTes cnenyromuye BUAbI OpraHMYeCKUX yJ00peHNIt:

1. Ha ocHOBe OTX0Z10B KUBOTHOBOJACTBA M NTHIIEBOJCTBA: MOJCTHIIOY-
HBII 1 O€CTIoICTHIIOUHBII HAaBO3, HABO3HBIE CTOKH U IITHYHMH TIOMET;

2. VI3 mpupoHOTO OPraHuyecKoro ChIphs: TOp(, canpomnenb, KOMIOCTHI
(B TOM UHCIIE BEpPMHKOMIIOCTHI);

3. 3enenble ynoOpeHust U 1moOOYHbIE NPOJLYKTHI pacTeHHEBOJICTBA (CO-
noma, 60TBa);

4. Ha ocHOBE KOMMYHAIIbHBIX M IMPOMBIIUICHHBIX OTXOJOB: HPOMBIIII-
JICHHBIE U OBITOBBIE OTXO/IbI, THPOIM3HBIN JIUTHUH, OCAJIKH CTOUYHBIX BOJI.

OpraHuyeckuM yJo0peHNneM TPHHAICKHUT BaKHAsI POJIb B TOBBIILICHUN
IJI0JOPOJAUS MOYB U YPOXKAMHOCTH CEJIbCKOXO3SMCTBEHHBIX KyJIbTyp. be3s
UX CHCTEMAaTH4YeCKOrO NPUMEHEHHUsS HeNb3s PacCUMTHIBATH HA BBICOKHE U
YCTOIYMBEIC YpOXKaM CEJbCKOXO3SHCTBEHHBIX KYJIBTYp, OCOOCHHO Ha mec-
YaHBIX M CyNeCYaHbIX MOYBAX.

B cOBpEeMEHHOM CENBCKOM XO3SHCTBE OPraHMYECKHM yIOOPEHHAM MpHU-
HaJUIOKHUT 0c00asi pOJib B COXPAHCHUH MOYBEHHOTO IUIOAOPOAUS HA (OoHE
MOBBIILIECHUS. YPOXKANHHOCTH BO3JEIbIBAeMBIX KyJbTyp. [IpM MHTEHCHBHOM
BEJICHUH 3eMJIeJIeTIHsl MUHEPAJIN3alus TyMyca CYIIECTBEHHO BO3pacTaeT
HEJIOCTATOYHbIE JI03bl OPraHUYECKHX YJIOOPEHHMH MOTYT MpPUBECTH K CHH-
KEHUIO TIOYBEHHOTO Iuiogoponaus. [loaToMmy B Hacrosiiiee BpeMs MoJyiep-
*KaHue Oe3neguUUTHOrO OanaHca TyMyca B HOYBaxX C ONTHMAJIbHBIM €ro
COJICp)KaHUEM U TIOJOXKUTEIBHOTO — B TI0YBAX C HU3KHM COJIEp)KaHHEM SB-
JsIeTCsl TIepBOOUEPETHON 3aJaueil CeabCKOXO3SHCTBEHHOTO MTPOM3BOICTBA,
U ee pelIeHHe HEMOCPEACTBEHHO CBS3aHO C NPUMEHEHHWEM OPraHWYecKHX
ynoOpeHuit.

OpraHuueckue ymoOpeHUs OKa3blBalOT MHOTOCTOPOHHEe NeHCTBHE Ha
BCC arpOHOMHYECKHM Ba)KHbIE ()YHKIUH ITOYBBI M IO3BOJIAIOT BOBJICYb B
XO3SIHCTBEHHO-OMOJIOTHYECKHI  KPYTOBOPOT — DJIEMEHTHl MHUHEPAIBLHOTO
[HUTAHUS, OTYY)KAAEMBIE C YPOXKAEM CEIBbCKOXO3SHCTBEHHBIX KYJIBTYP.

CucteMaTHiecKkoe TPUMEHEHHE OpPraHMYeCKHX YAOOpEeHUH Crmocoo-
CTBYET HAKOIUICHHIO TyMyca, YiydllaeT (M3MKO-XHMMHYECKHE CBOICTBa
TIOYBBI, YBEJIMYMBAET 3aIac MUTATEJILHBIX BELIECTB, HOHMKAET KUCIOTHOCTD,
MOBBIIIAET COJIEPXKAHHE IIOTJIOMICHHBIX OCHOBAaHHMH, MOTJIOTHTEILHYIO
CrmocoOHOCTP W Oy(epHOCTb, BIArOEMKOCTb, CKBRXHOCTb W BOJO-
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NPOHHMLIAEMOCTh, ~O0OraiiaeT TMo4YBYy MHKpPOQUIOpOH, YCHIMBaeT ee
OMOJIOTUYECKYI0 aKTHBHOCTh U BBIACIECHHE YIVIEKUCIOTHI, yMCHBIIAET
COTPOTHBJICHWE TIOYBHI TP MEXaHMYECKOH o0paboTke, co3maeT
ONTHMAJIbHBIC YCIIOBUS I MHUHEPAIbHOTO MMUTAHUS PACTEHHH, MOBBIIIAET
YCTOWYHMBOCTh PACTEHUH IIPY HEOJIArONPHUSTHBIX TOTOAHBIX YCIOBUSIX.

3a cueT opraHMYECKHX yAoOpeHuid B benapycu KOMIEHCUPYETCS OKOJIO
30-40 % BbIHOCA NHTATENBHBIX JJIEMEHTOB C YPOXKaeM CelIbCKOXO3sIi-
CTBEHHBIX KynbTyp. [loJI BIHMSHHEM OpPraHHYECKOrO BEIECTBA HaBO3a
AKTHBH3UPYIOTCS MHUKPOOHOJIOTHYECKHE MPOLECCHl B MOYBE, B pE3YJIbTAaTe
Yero IIOBBIIACTCS PACTBOPUMOCTh, @ CIJIC[OBATENBHO, W JOCTYIHOCTh
PacTeHUSIM JIEMEHTOB MUHEPAJILHOTO MTUTAHMS.

Oxono 75 % opraHudeckux ynOOpeHHH OT BHECEHHOTO KOJIMYECTBA
MHUHEPAIN3yeTCsl M y4acTBYeT B NUTAHWM pacTeHud, 25 % rymmpunnm-
pyeTcsl M WAET Ha BOCHOJHEHHE MOTEeph MOYBEHHOTO IyMyca, C HaBO30M B
MOYBY BO3BpAILACTCS YacTh IUTATEIbHBIX JJIEMEHTOB, MOTJIOMICHHBIX
pacTeHusIMH B Tmpeplaynpe roapl. OpHa TOHHA MOACTHIOYHOTO HaBO3a B
CPeIHEM COJEPXKHUT 5 KT a30Ta, 2,5 kr ¢ocdopa, 6 Kr Kanusi, a TakKe psj
MHUKpO3JIeMeHTOB — 15 1 mapranua, 1,1 t 6opa, 2,5 r menu, 10 r uuHKa,
0,15 r kobaibTa.

Opranuyeckue yn0OpeHHs SBISIOTCS MCTOYHHUKOM YTJIEKHCIIOTO Tasa,
KOTOPBIM HAchIIIAET HE TOJBKO MOYBEHHBIH BO31YX, HO U IPU3EMHBIN CIIOM
aTMocQephl.

[Ipu cnoxuBLIelcsl CUCTEME CONEPKAHUS )KMBOTHBIX B CEJIbCKOXO35M-
CTBEHHBIX OPTaHM3AIMAX PpECIyONMKH JUIi MOACTHIIKH HE00XOIUMO
4500 Teic. T comombl W 2860 ThIC. T TOpda AT KOMIIOCTHPOBAaHHUS C
MOJY)XUJKAM HABO30M. EJKeroqHo Ha TOYBBI IaXOTHBIX 3€Mellb
pecryOIuKy He0OXOJMMO BHOCHUTH 55,7 MIIH. T HaB03a M KOMIIOCTOB, WX
12,1 T Ha 1 ra nammHu.

CpenHeronoBble /10361 OPraHMYecKuX yaoOpeHui B ceBooOopoTax s
nojyiepxkaHus  OesneduuuTHOrOo OamaHca TyMmyca 3aBHCAT OT THNA U
IPaHyJIOMETPHYECKOTO COCTaBa IIOYBBI, OHOJOTHYECKHX OCOOCHHOCTEH
BO3/IENIBIBAEMBIX KYJIbTYP.

Haubonee MHTEHCHBHO MHUHEpaiM3alis T'ymMyca MPOTEKaeT B MOYBAX
MOJI MPOMAIIHBIMK KYJIbTypamMH. [loNOXHTENbHBIH OanaHc rymyca Opu
BO3ZICTIBIBAHMNN 0€3 BHECCHHMS OPTaHHMYECKHUX YOOOpEeHUH CHOCOOHBI
o0ecrieuynTh TONBKO MHOTONIETHHE TpaBbl. IlosToMy mpm pacuere 103
OpraHMYECKHUX YIOOpeHWH [UId moanepxaHusd Oe3peduIUTHOTO OanaHca
rymMyca HEOOXOIMMO YYHUTHIBATh COOTHOIIEHHE MEXKIy NPONalIHBIMU
KyJIbTYpaMH ¥ MHOTOJICTHUMH TpaBaMH: YeM MCEHBIIE MHOTOJETHHX TpaB
NpUXOMUTCS Ha | ra NpOMAIIHBIX, TEM BBIMIE JOJDKHBI OBITH JI03BI
OpraHUYecKuX yI0OpeHuil.
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Ilpn cTpykType MNOCEBHBIX IUIOMIAJeH, Korma Ha | ra TponanIHeIX
npuxoautcs 0,8 Ta MHOTOJIETHHX TpaB, JUIsl MOJIep Kanus 0e31eruIuTHOTO
Oajmanca rymMyca B INOYBaX IMAXOTHBIX 3eMeNb HEOOXOAWMO BHOCHTH HE
MeHee 12 T/ra opraHwdeckux ymobpeHuit, wiau 55,7 muH. T. C y4eToM
HMMEIOIIETOCS TIOTOJOBbS CKOTa MOJKET OBITH 3arotoBiieHo 46,8 MiH. T
HaBO3a M KOMIIOCTOB M 9,7 MJH. T YCIIOBHOTO HaBO3a 3a CUET 3amlallik{
comoMbl. B cymme 3T0 coctaBHT 56,5 MIIH. T OpraHMYECKHX YHOOpeHHI
(12,1 T/ra), 4ro B meIOM MOXET 00OecHeyuTh Oe3nehUIMTHBIA OanaHC
rymyca.

BHecenne opraHudeckux ymoOpeHHH B PEKOMEHAYEMBIX 033X HMEET
BBICOKYIO arpOHOMHYECKYI0 3(deKTHBHOCTh: HOpMaTHBHAs NpHOaBKa OT
1 T HaBO3a TS O3MMBIX 3€PHOBBIX COCTaBIACT 25 Kr 3epHa, Kaprodens —
105 kr xiryOHe#, caxapHOW CBEKIBI — 125 Kr KOPHEIIOZO0B, KOPMOBBIX
kopHeronoB — 200 kr KopHeH, KyKypy3bl Ha cmioc — 190 kxr 3emeHoi
MAacchl, BceX KynbTyp Ha mamHe — 30 k. ex.

K mHambonee pacnpoCTpaHEHHBIM OpPraHMYECKHMM YHAOOpEHUsIM B
Pecniyonuke benapych OTHOCSTCS MOACTHIOYHBIA M OCSCIIOACTHIOYHBIN
HABO3, MTHYUI IMOMET, Camporesib, Topd, 3eneHoe ymoOpeHue, a TaKxke
pas3yinuHble KOMIIOCTHI (TOp(hOHABO3HBIE, TOP(HOIOMETHBIE, BEPMUKOMIIOC-
THI, C WCTOJH30BAaHUEM COJIOMBI, KOCTPHI JIbHA, JIMTHUHA, PACTHTEIHHBIX,
JIPEBECHBIX M OBITOBBIX OTXOJOB W T. 1.). CpenHUil COCTaB OpraHMYECKUX
yIoOpeHH! IpH €CTECTBEHHOM BIa)KHOCTH MpHUBECH B Tabm. 7.1.

Cnemyer OTMETHTh, 9YTO COJACp)KaHWE JJIEMEHTOB TIUTAHUSA B
OpTaHWYECKHX YHOOPCHHSX B 3aBHCHMOCTH OT BHIA ITOJACTHIIKH, THIIA
KOPMJICHHSI XHBOTHBIX, METOIa YOOpPKH, CPOKOB XpaHEHHS M CII0COOOB
NPUTOTOBJICHUSI MOXET W3MEHAThCS B  IIMPOKUX Mpeleiax, dYTo
00yCIIOBIMBAaET HEOOXOAMMOCTh KOHTPOJIS 3a KaueCcTBOM yJIOOpeHuil u
COJIEp)KaHNEM B HUX OCHOBHBIX JJIEMEHTOB ITUTAHUSL.

Ta6nuna 7.1. Cpennuii cocTaB OPraHMYecKUX yA00peHmii

Coneprxkanue, Kr/t*
Bnax-

Vo6penus socts, | OPraHHIC-
% ’ CKO€ No6u1 P,0s | K;O | CaO MgO SO,

BEIIECTBO

1 2 3 4 5 6 7 8 9
ConomMHCTBIN HABO3:

KPC 75 210 50 (25|60 |40 | 11| 06
CBUHBU 70 240 50(20|60|18|09]| 08
OBIIBI 65 300 80 [ 25|65 (33|18 15
JIOIIAN 70 220 60|30|65|21|14]| 07
CMEILaHHBII 75 220 50 (25160 |35 |12 1,0
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Ipononxenue tabdn. 7.1

1 2 3 4 5 6 | 7 8 9
Tolgg’é“"“ HaBos: 75 |220| 60 | 20 |50 45| 10 | 05
owaau 70 | 230 80 | 25 | 55| 44 | 12 | 04
H‘;gé‘“m‘““ HaBos: 90 | 125| 35 15 | 40| 13| 09 | 03
CBUHBH 90 | 115| 45 | 25 | 30| 1,9 | 1,0 | 04
Kungkuii HaBO3:
Kpe 95 | 40 | 20 | 10 | 25| 05| 04 | 01
CBUHBH 95 | 40 | 25 | 09 | 1,8 ] 06 | 02 | 01
HB.BOSHLIC CTOKHU:
pe 98 | 18| 07 | 04 | 07| - - -
CBUHBH 98 18 0,8 0,5 0,4 - - -
[rwanid nover: 55 | 350 | 16,0 | 150 | 80 |240| 70 | 40
Kypbl
yTKH 70 | 250 | 7.0 | 90 | 6,0 | 11,0| 2,0 | 3,0
rycu 75 | 230 50 | 50 |90 80 | 20 | 9,0
HHITOKH 75 | 230 70 | 60 |50 50 | 20 | 3,0
CMelIaHHbII 60 320 | 15,0 140 | 70 | 170 | 50 3,0
TToaCcTHIIOYHBIN TOMET 40 450 | 20,0 16,5 | 85 | 180 | 6,0 3,5
IITiunit momMeT NomyKum. 85 110 9,0 9,0 30| 90 4,0 2,0
TTTryuii MOMET KUIKHIA 95 40 3,0 2,5 1,0 | 4,0 1,2 0,7
CTOKH ITUYBETO TIOMETA 98 18 1,2 1,1 06 | 18 0,5 0,3
Cyxoli omer 14 | 800 | 41,0 | 39,0 | 20,0 450 | 14,0 | 10,0
Topdonasozuslit kommoct (1:1)] 70 220 50 1,6 40 | 3,5 0,6 0,3
Toponasosmiii Kom- 70 |220| 55 | 18 | 45| 40| 08 | 04
nocr (1:2)
Topdonasosubiii om- 70 [220| 60 | 20 |50 45| 10 | 05
mocr (1:3)
TopdorkrkeBblid KOMIOCT 75 200 50 1,0 30| 30 0,5 0,3
ToponomeTnii kow- 70 |250| 100 | 80 | 30| 90| 30 | 15
nocr (1:1)
Topdonomernbiii kom- 70 | 250 | 125 | 100 | 40 [100| 40 | 20
nocr (1:2)
Topoderanyueiii 70 |240| 65 | 30 | 40| 35| 06 | 03
KOMIIOCT
Koctpa bna + nasos Gec- 72 |200| 47 | 20 | 73|40 08 | 03
TIOJACTHUIJIOYHBIN
JIUTHUHOHABO3HEIH KOM- 60 |220| 53 | 28 | 68| 70| 35 | 100
mocr (1:1)
i 55 |240| 54 | 54 | 24| 90| 35 | 125
nocr (1:1)
CMelaHHbli (COOpHBIH) KOM- 70 200 | 50 20 45 | 40 08 0.4
IIOCT
Bepmitkonmoct 50 |425| 200 | 150 [100| - | - | -
(buorymyc)
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Oxkonuanue tabn. 7.1

1 2 3 4 5 6 7 8 9
CamnpomneneBsie 60 _ 8,0 10 05 _ _ _
yIao0peHust
Topg: 60 | 350 | 100 | 12 | 07 | 150 | - -

HU3MHHBII

HepeXOAHbIH 60 370 6,5 0,6 0,5 4.8 - -

BEpXOBOH 60 385 4,0 0,4 0,3 1,2 - -
3enenoe ynobpenne: 80 | 140 | 50 | 11| 30 | 30 | 14 | 09

6000BbIC

KPECTOIBETHbIE 80 140 4,0 1,3 3,8 2,0 1,0 0,7

3J1aKOBBIE 80 140 3,5 1,2 2,8 1,0 0,4 0,2

CMeCh 80 140 | 4,2 1,2 3,2 2,0 1,0 0,5
Conova: 16 | 800 | 40 | 15 [ 100 | 20 | 10 | 15

3EpHOBBIC

3epHO0000BBIE 16 780 | 10,0 | 2,0 11,0 | 9,0 2,0 5,0

KPECTOLIBETHBIE 16 780 50 15 9,0 8,0 2,0 4,0

KpPYTSIHbIE 16 800 7,0 3,0 12,5 5,0 2,0 1,0

KyKypy3a 16 850 | 4,5 20 | 120 | 3,0 2,0 2,0
borsa: 80 | 120 | 35 | 10 | 50 | 10 | 1,0 | 04

caxapHas CBEKJIa

KOpPMOBasi CBEKJIa 80 120 4,0 1,0 6,0 2,0 1,0 0,4

Kaprodens 80 120 2,0 0,5 4,0 15 1,0 0,3

*Cozmep:kaHue dIEMEHTOB IUTAaHUS B % = coaep:kaHue B Kr/T genmuM Ha 10 (mampumep,
5 xr/tr=0,5 %).

st mepeBoxa COAEPIKAHUS DJIEMEHTOB IHTAHHS B OPraHUYCCKHX
yaoOpenusx mnpu ecrectBenHoi Brnaxkunoctu (OIl;) B comepkaHue
9NIEMEHTOB IHTaHus B cyxoM BemiectBe (OIl;), 1 HA060POT, HCIOIB3YIOT
(bopmyIbL:
100 - OIT.

=,

CB

Oll. - CB
3HHB =
100

rne CB — comepxanme cyxoro BemectBa, % (CB = 100 — BmaxkHOCTH
OpPTaHUYECKOTO YAOOPEHHS).
[IpaBUIbHEIN yYeT MPUMEHCHHS OPTaHUYCCKUX yIOOPEHHUI MO3BOJSCT
IPaMOTHO PACIOPSIUTHCS MMEIOIIMMUCS PECypCaMH OPTaHUYCCKUX W MH-
HEpaJbHBIX YI00PEHUil, IPOrHO3UPOBATh HA MEPCICKTUBY MPOTYKTHBHOCTh
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CEJIbCKOXO3SUCTBEHHBIX KYJIBTYP M TUHAMHUKY TIOYBEHHOTO TLIOIOPOMIMS, B
[IEPBYIO OYepeb COJEpKaHUE TyMyca.

s yaeTa BHECEHUs pa3jMYHBIX BHJIOB OPTaHHMYCCKUX yTOOpEHUil mc-
MOJIB3YIOT CIIEAYIOIMUE KOA(PPUIIMEHTHI IIEPEeBO/ia B YCIOBHBIA HAaBO3: BCE
BUJIBI TIOJICTUJIOYHOTO HABO3a, TOP(POHABO3HEIC U COOpHBIC KOMITOCTHI — 1,0;
MOy KUJIKUK OeCHOoACTUIOUHBIH HaBo3 — 0,5; xunkuii HaBo3 — 0,2; HaBO3-
Heie cToku — 0,06; kypunblii omer — 1,7; monctwinounseiii momer — 2,0;
TophomomMeTHBIN KoMItocT — 1,3; camponeneBsie yI0OpeHUs] OpraHIIecKOro
tuna — 0,5; campomeneBble ynoOpenus cmemanHoro tuma — 0,3; comoma
3epHOBBIX, KPYISHBIX W KPECTOIBETHHIX KYIBTYp — 3,5 (C y4eToM AOMOJ-
HUTETHHOTO BHECCHHS a30Ta); COJIoMa 3epHOO0OOBBIX KYIBTYp U KYKypy-
361 — 3,8 (C y4eTOM JIOTIOTHUTENFHOTO BHECEHUS a30Ta); 6oTBa — 0,5.

OtaBHas hopMa 3eJICHOTO YIOOPCHHUS C YICTOM 3aIallKi MTOKHUBHBIX U
KOPHEBBIX OCTATKOB KBUBAJICHTHA 4 T/Ta HaBO3a, MOJHASA (OpMa 3eJICHOTO
ymoOpeHus: npu ypokaitHoctu cuaeparoB 150-250 w/ra — 15 1/ra, 250-
350 1/ra — 20 1/ra HaBO3A.

KoadduineHTs epeBoaa B yCIOBHBIN HABO3 YUUTHIBAIOT COACPIKAHHE
OpraHMYeCcKOro BEIIeCTBa B YAOOPEHWH, KOJMYECTBO U JIOCTYIHOCTbH
OCHOBHBIX JJIECMCHTOB TIHTaHH, COOTHOIICHUE MEXIy VIJICPOIOM |
a30TOM, YTO ONpeAessieT MpoIecch yMU(UKAIMN W MUTAHUS PACTCHHA,
JIeficTBHE U MOCTeIeHiCTBHE OPTaHIMYECKUX YI0OpEHUH B CEBOOOOPOTE.

7.1.1. 10361 ¥ CPOKH MPUMEHEHHS] OPTAaHHYECKUX YA00peHui

Opraanyeckue ynoOpeHns B CUCTEME YI0OpEHHs MPUMEHSIOT B TIEPBYIO
ouepens MPH BO3JCNIBIBAHWM KapTo(ens, KyKypy3bl, CaxapHOW CBEKIHI,
KOPMOBBIX KOPHEIIJIOI0B, OBOILHBIX U IUIOJ0BO-SITOJHBIX KYJIBTYP, O3UMbIX
3€pHOBBIX KYJIbTYpP, OJHOJETHUX U MHOTI'OJIETHUX TPaB, Ha JYIOBBIX 3€MJIISX

(Tabn. 7.2).

Ta6nuna 7.2. Cpeanue 1036l OPraHH4ecKHX yA00peHHii
O] €eJIbCKOXO035IliCTBEHHbIE KYJIbTYPBI

KymbTypst IMoxacTunounslii HaBo3 JKuaxuit HaBo3, Kr/ra
WJIA KOMIIOCT, T/Ta KPC CBUHBU

1 2 3 4

Kaprodens cTosnoBblii 40-50 - -
Kaprodens dypakusrit 50-70 140-200 110-150

CaxapHas CBeKJIa 60-70 - -
KopMoBBIe KOpPHEILIOABI 70-80 200-250 150-180
Kykypysa 70-80 200-250 150-180
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OkoHuaHue Tabi. 7.2

1 3 4

OBOLIHBIE KYIBTYPbI 20-80 - -
O3HMBbIe 3epHOBBIC 30-40 - -
O[IHOJNETHHUE TPaBBI 30-40 80-100 60-80
MHoOroJNeTHHE 31aKOBBIC U
60060BO-31TaKOBBIEC TPABBI: 30-40 80-100 60-80

TIpH Nepe3aTyKeHHU

IIPU HOJIKOPMKE - 150-250 130-180
JIyroBele 3emsn - 140-200 110-150

W3 moacTHiIoYHOTrO HaBo3a B roJi BHECEHUs ucnonb3yercs 20-25 % azo-
ta, 25-30 % docdopa n 50-60 % xanus; uz decroncTunounoro — 30-50 %
azora, 30-40 % docdopa u 50-65 % xanus. Ha Bropoii ron U3 moAcTHIOH-
HoOro HaBo3a ucnonbdyercs 20 % azora, 10-15 % docdopa u 10-15 % xa-
JIUst; U3 OECIOACTHIIOUHOTrO — cooTBeTcTBeHHO 15-20 % a3zora u 10 % doc-
¢dopa u kanusa. Ha Tperunit roj M3 MOACTHIOYHOIO HABO3a MCIIOJIB3YETCS
tonbko 10,5 % azora. Cpennee morpebieHHE 3JIEMEHTOB NUTAHUS U3 OC-
HOBHBIX BUJIOB OPTaHHMYECKUX yJOOpEHUIA MpUBEICHO B Ta0I. 7.3.

Ta6auna 7.3. Buasl oprannyeckux yao0penuii u norpedjenue
W3 HUX 31€MEeHTOB ITHTAHHUS

n . Iorpebnenue u3 1 T,
orpebenne u3 1 T, HepBblil roj .
Bupsl ynodpenust ETOpOH ron
KT r KT

N P,05 | K,0 B Cu zZn N P,Os K,0O
Conomuctsiii HaBo3 KPC 0,90(050(200| 05| 07| 54| 050 | 015 | 048
Topdsnoit HaBo3 KPC 068(041|160| 06 | 05| 36 | 0,42 | 0,11 | 0,38
Tonyxunkuii HaBoz KPC 080|042 |200| 06 | 0,7 | 30| 040 | 0,11 | 0,34
JKunkuit Hasoz KPC 055(032]157| 04 | 05|19 | 0,27 | 0,10 | 0,26
Conomuctsiii HaBo3 ceunonn | 0,8410,701224|1 09 | 09 | 78 | 0,42 | 0,30 | 0,53
Tlonyxunkuit HaBo3 ceuHoit | 0,72 (0,25|165| 09 | 12 {128 0,35 | 0,11 | 0,25
JKuaxuit HaBO3 CBUHOM 0,60(022|100| 06 | 0,7 | 80 | 0,29 | 0,10 | 0,15
Haso3Hble cCTOKH 0,15(0,5|040| 02| 02| 08 | 0,04 | 0,08 | 0,13
Topdonaposbiii kom- 0,70|0,35(1,80| 06 | 04 | 20 | 0,30 | 0,14 | 0,29
nocr (1:1)
Toponasosmiii om- 040(027|074| 09 | 07 | 20 | 0,30 | 0,14 | 0,29
mocr (1:2)
Hago3 nomazeit 1,040,771 275 | - — — 0,70 | 0,33 | 0,66
Hago3 osenl 2,07/060]280] 19| 29|60 ]082] 024 | 060
IITn4nii momer 32840027511 |04 |195]| 164 | 195 | 0,66
Topdonomerrpi kou- 2,04|205[150| 1,2 | 05 10,8 | 1,02 | 0,98 | 0,30
nocr (1:1)
Topgonomernbiii kom- 2,44|250(150| 1,1 | 05 13,8 1,22 | 1,20 | 0,30
mocr (1:2)
Canponeny opraHu4ecKue 050(022|0,75| 24|19 |300| 0,27 | 0,09 | 0,18
3eneHoe ynobpenue 1,35|0,25|085| - — — 0,46 | 0,12 | 0,17
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J103b1 MUHEpATBHBIX YAOOPEHHI MO/ CeTbCKOXO03SMCTBEHHBIE KYJIBTYPhI
KOPPEKTHPYIOTCS C y4eTOM IOCTYIIIEHUs a30Ta, ¢pocopa 1 Kauus ¢ opra-
HUYECKUMH yI00pEHHUSIMH.

I'naBHOe ycnoBue 3(p(heKTHBHOrO MCIIOIB30BAHHS OPraHUYECKUX YI00-
peHuit — paBHOMEpPHOE UX BHECCHHE B ONTHUMAJIBHBIE CPOKU U CBOEBPEMEH-
Has 3azeika B nouBy. [Ipu pa3zOpackiBaHnM HaBo3a Oe3 3azenku 3a 4 yaca
MOTEpH aMMHAaYyHOTO a30Ta MOT'YT OoCTHrath 55 %, 3a 12 wacoB — 65 %, 3a
24 qaca — 70 %, 3a 48 yacos — 80 %.

OCHOBHBIM CPOKOM TPUMEHEHHSI ITOICTHIIOYHOTO HaBO3a M KOMIIOCTOB
Ha CBSI3HBIX IOYBax IMpHU BO3ZACJBIBAHUM IPONALIHBIX KYJIBTYp SIBISIETCA
OCEeHHEee BHECEHHE MO 3i0JIeByI0 Bcmamky. lIpaBuibHO 3a0ypTOBaHHBIC
HaBO3 M KOMIIOCTHI K OCEHH XOPOIIO BEI3PEBAIOT, B HUX MOTHOaeT OOIbLINH-
CTBO BO30yauTENEH 00Ie3HEH U CeMsIH COpHBIX pacTeHHid. ClenyeT TakKe y4au-
TBHIBaTh, YTO OCHOBHAsI Macca MUTATEIbHBIX BEIECTB OPraHUUECKUX yIOOpeHNUit
CTQHOBHTCS JOCTYITHOH ISl MUTAQHUS PACTEHHI TOJIBKO MOCIIC MUHEPaIH3allUH.
BecHoli cpoku BHECEHHsI OPraHUYECKUX YIOOpPCHUHN 3aTATHBAIOTCS M3-3a TIepe-
YBI@XHCHHUS TOYBHI, HANPSDKEHHOTO Tpadrka BECEHHEIO CeBa W APYTHX
MOJIEBBIX palbOT; MPOUCXOAMT IEPEYIUIOTHEHNE TTOYBBI; JJIS 3aJIeJIKH Opra-
HUYECKHX yJIO0OpeHNH TpeOyIOTCs IOTIOTHUTENIbHbIE 00pabOTKH ITOYBHI.

B cucreme ynoOpeHHsT O3UMBIX 3E€pHOBBIX KYJIBTYp OpraHHYECKHE
yI0OpeHHUsT BHOCST 1101 BCHAIIKY HETIOCPEJICTBEHHO MO/ 03UMBIE 36pHOBBIE
WM TOJ IPEIIIECTBEHHUK B 3aHATOM Tapy.

JKunkne opranndeckue ynoOpeHUsl NPUMEHSIOT B OCHOBHOE BHECEHHE
[0/l BCHAIIKy WIM KyJIbTHBALMIO OCEHBIO, MOJ KYJIbTHUBALMIO BECHOH, a
TaKXKe Ui IMOJKOPMOK TI0 (ha3aM pocTa M pa3BUTHA pacTeHwi. Jo3a >kua-
KOTO YAOOpEeHHs yCTaHABIMBACTCS UCXOIS M3 COACPKAHMS B HEM a30Ta.

3eneHoe ymoOpeHne B 3aBHCHMOCTH OT THIA HCIIONB30BaHUS (ITOITHOE,
OTaBHOE, YKOCHOE) 3allaXMBaeTCsl OCCHBIO J0 HACTYIIICHHS 3aMOPO3KOB.
O3uMble cUepasIbHbIE KYJIbTYphl 3alIaXUBAIOTCSA BECHOH CIAEAYIOLIET0 Toja.
IIpu ucnonp30BaHUM Ha 3elIeHOE YI0OpeHHe MPOMEKYTOUHBIX KYJIbTyp HX
MOCEB MOCie YOOPKH OCHOBHBIX 3€PHOBBIX U 3¢PHOO00OBBIX KYJIBTYp IPO-
H3BOJAMTCS B CPOK 10 15 aBrycra.

JIOoTIOMTHUTEBHBIM PE3ePBOM OPraHUYECKUX YAOOpeHHH sBIsSeTCA CO-
JIoMa, MIPUMEHEHHE KOTOPOW MOBBIMIAET IUIOAOPOANE MAaXOTHHIX 3eMEb U
moJIepKuBacT Oe3NeUIUTHBINA OalaHC TyMyca M MUTATEIbHBIX JIIEMEH-
TOB.

TpaguuuOHHEIME CIIOCOOAMH TIOATOTOBKH COJOMBI K HCIIOJIE30BaHHIO
Ha yIOOpEHHE SBISFOTCS MOTYICHHE ITOJACTUIIOYHOTO HABO3a, & TaKXKE IIPO-
M3BOJCTBO KOMIIOCTOB, T'JI€ COJIOMA CIYXXHUT OJHHMM W3 KOMIIOHEHTOB U XO-
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POIIMM BIIArONOTJIOMIAIOIINM MaTEPHAIOM Ul OECIOACTIIIOYHOTO HaBO3a
U ITOMeTa.

D hexTUBHBIM CIOCOOOM HCIIOJIB30BaHMS COJIOMBI SIBIISIETCSI €€ HEero-
CPEACTBEHHOE IPUMEHEHUE Ha ya00peHue 0e3 OT4yKAeHHS U3 arpoleHo3a.
Jlyist 3TOro UCTONB3YIOT COJIOMY parica, 'PeuyuxH, KyKypy3bl, 3epHO0000-
BBIX, O3UMBIX U SPOBBIX 3CPHOBBIX KyJbTyp. B IepByro ouepenp u3Menb-
YEHHYIO COJIOMY Ha yJOOpEeHHE HCIONb3YIOT B OTJHAJIEHHBIX OT YXMBOTHO-
BOMYECKHX (pepM IOJIAX CEBOOOOPOTOB M B XO3SHCTBAaX ¢ OECHOICTHIOYU-
HBIM COJIEP’KaHNWEM >KHBOTHBIX. M3MenpueHne CONOMBI HY’KHO NPOBOIHTH
BO BpeMs YOOPKH 3€PHOBBIX, KPYIIIHBIX, KPECTOI[BETHBIX M 36pHOOOOOBBIX
KyJIbTYp HaBECHBIMH MPUCTAaBKaMH K KombaitHam. Cpasy ke mociie u3Menb-
YEHUsI COJIOMBI JOTIOJIHUTENBHO cieayeT BHecTH 20-30 T/ra )KHUAKOTO HaBO-
3a WIM MUHEpallbHbIe a30THBIE ya00peHus u3 pacyeta 10 kr azota Ha 1 T
COJIOMBI, 33/ieN1aTh MOJYYEHHYIO MacCy JAUCKOBBIMH OOpPOHAMU W 3aIaxarb.
JIyist yCKOpEeHUsT MUHEPAJIN3alMU COJIOMBI TT0CJIe YOOPKH OCHOBHOM KYJIBTY-
PbI 1 UBMEJIBYCHUA COJIOMBI BO3MOKEH TAaKXKC IMOCEB MOXHUBHBLIX KYJIbBTYp,
KOTOpBIE 3aTEM HCIIOJIBb3YIOTCS B KAUECTBE 3€JICHOI0 YI0OpEHUSL.

KosnuecTBO €OJIOMBI, KOTOPYIO MOXKHO HCIOJIB30BaTh JJISI HEHOCPE/-
CTBEHHOTO NPUMEHEHHUS Ha yIoOpeHne, onpeaessieTcs o pe3ynpraram 0a-
JlaHCa, KOTOPBIH HEOOXOANMO NPOBOUTE B KaXKAOM KOHKPETHOM XO3SHCTBE
(pasHuIa Mexay OOIIMM BBIXOJIOM COJIOMBI M IIOTPEOHOCTBIO B COJIOME Ha
KOPM JKHBOTHBIM, Ha TOJACTHJKY, ISl NPHUTOTOBICHHS KOMIIOCTOB, IJIS
YKPBITHS OypTOB, JUIS XO3SIMCTBEHHBIX HYX] HACETICHUS).

Hapsiny ¢ cosmomMoiif B KadecTBE JOMOJHUTEIFHOTO MCTOYHHUKA OpraHH-
YEeCKOro BEILIECTBA MOXKET MCIOJIB30BaThCs 00TBa Kaprodels, caxapHOi
CBEKJIBI M KOPMOBBIX KOPHEIUIOIOB, KOTOpas Iociie yOOpKH TOBapHOMH
NPOJXYKIUH TOJBSUIMBACTCS, PAaBHOMEPHO paclpeAesseTcss Mo IOJII0 M
3aJIeJIbIBACTCS B TIOUBY.

7.1.2. IlloacTHI0OYHLINH HABO3

IloacTUnoYyHBIH HABO3 COCTOUT U3 TBEPABIX U KHUAKUX BbIACICHUHN KU-
BOTHBIX (3KCKPEMEHTOB) 1 moAcTHIKUA. CocTaB u yaoOpuTenbHas EHHOCTh
HaBO3a 3aBHCAT OT BHJA JKUBOTHBIX, HCIOJB3YyEMBIX KOPMOB, KauecTBa U
KOJIMYECTBA IMOACTIIIKH U CIIOCO0a XpaHEeHUS.

KonmuuecTBo ¥ COOTHOIICHUE TBEPIBIX M JKUIKUX BBIICICHUN 3HAYNTEIIb-
HO Pa3IMYaroTCs 10 BUJAM CKOTa. ¥ yomaje B 3,5 pasa, y OBell U KPYIHOTO
poraroro ckota B 2,5 pa3a OOJbIIC TBEPIBIX, YeM MXHIKHUX, BBIICICHUIL, y
CBUHEH, HA00OPOT, XHUIKUX B 2 pasa OOJNbIE, YeM TBEPIbIX. TBepabic U
JKHUJIKUC BBIICICHUS )KUBOTHBIX HEPABHOLICHHBI N0 COCTaBY WU YAOOPHUTEIIb-
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HOM NEHHOCTH. B JKMIKHMX BBINEICHUAX COAEPXKHUTCS OoJblie a3oTa
(0,4-1,9 %) u kamus (0,5-2,3 %), yem B TBepabix (coorBercTBeHHO 0,3-0,6 1
0,1-0,3 %), a hocdopa, HaOOOPOT, 3HAUMTEILHO OOJIBILIE B TBEPBIX BBLICIIC-
nusx (0,17-0,41 %), gem B xuakux (0,07-0,1 %). Azor u pocdop B TBEpIbIX
BBIZICJICHUSIX COZIEPIKATCSl B COCTABE OPraHWYECKUX COSIUHEHHI U TIEPeXOIsT
B JIOCTYIIHYIO JUI pacTeHuil (opMy Hociie MUHepaIu3aluu. B KuIKux BbI-
JIETICHHUSX JJIEMEHTHI NMUTAHUSI HAXOIATCS B PACTBOPUMOM, JIETKOJOCTYITHOM
JUTSI pacTeHuid hopMe.

Ha cocraB U COOTHOIICHUE TBEPABIX U JKUIKHUX BBIACJICHUH )KUBOTHBIX
BIIMSIET KOJIMYECTBO MOTPeOsieMbIX KOPMOB. UeM Goiblie cKapMiHBaeTcs
COYHBIX KOPMOB ¥ BBIIIE HX BJIAXHOCTH, TEM OOJIBIIE JKUIKUX BBIACJICHUI.
Ilpn yBenmueHHWM B PAlMOHE KOJIMYECTBA KOHIEHTPUPOBAHHBIX KOPMOB
BO3pacTaeT cojiepkaHue B HaBo3e a3oTa u docdopa. B cpemnem u3 nmotpeod-
JISIEMOTO )KUBOTHBIMH KOpMa B HaBO3 NepexoauT okoiio 40 % opraHuyecko-
ro BemecTBa, 50 % azota, 80 % docdopa u 1o 95 % kanus.

Hago3 siomraneid u oBel coep>KUT MEHBIIIE BOABI U 0OJIbILIE OpraHude-
CKOTO BEIECTBa, a TakkKe a30Ta, Gocdopa M Kanus, 4eM HaBO3 KOPOB U
cBuHell. KauecTBo HaBo3a BO MHOTOM OIIpEAENIAETCS KOJIMYECTBOM U Kade-
CTBOM HOJCTHJIKH, W IIPEXKIE BCETO 3aBUCUT OT COZIEPKaHUs B HEH a3ora u
30JIbHBIX JJIEMEHTOB, @ TAKKe OT CIOCOOHOCTH IIOJICTHIIKH IIOTJIOIIATH
KUJKNE BBIIACICHNS JKUBOTHBIX U I'a3bl.

CocTaB HaBo3a 3aBHCHUT OT BHJA XMBOTHBIX U HCIIOJNB3yeMOIl OACTHII-
ku (tabi. 7.4).

Tab6auma 7.4. CocTaB cBe:Kero HaBo3a B 3aBUCHMOCTH OT BH/A KHBOTHBIX
M MOACTHIIKH, Yo

. Ha topdsnoii
Ha conomeHHOi# mojcTuike

TIO/ICTHITIKE
Kpyi-
CocraBHbIE YacTH pyn KpymHo-
Cme- | HOrO
HaBO3a ro Jlo-

maH- | pora- | Jlomaneit | OBen | CBuHei
HBIH TOTO
CKOTa

poraroro | magaei
CKOTa

Bona 75,0 73,3 71,3 64,6 72,4 77,5 67,0
Oprannueckoe Benectso | 21,0 20,3 25,4 31,8 25,0 - -
A3sor:

o0t 0,50 0,45 0,58 0,83 0,45 0,60 0,80

aMMHaYHbIN 0,15 0,14 0,19 - 0,20 0,18 0,28
Doctop (P,0s) 0,25 0,23 0,28 0,23 0,19 0,22 0,25
Kamii (K,0) 0,60 0,50 0,63 0,67 0,60 0,48 0,53
Kampunii (Ca0) 0,35 0,40 0,21 0,33 0,18 0,45 0,44
Maruwuii (MgO) 0,15 0,11 0,14 0,18 0,09 - -
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B xavecTBe MOACTHIIKH WCHOIB3YETCS COJIOMa O3UMBIX 3€PHOBBIX KYJIb-
Typ U Top(, pexe — IpeBEeCHBIE OMIWIKK U cTpyXkka. CoJioMy JIydine uc-
MOJIb30BaTh B BHJIC PE3KH JuMHOU 8—15 cMm. B 3atom ciyyae ona Oouiblie
BIIUTHIBACT MOYHM, PABHOMCpPHEE YBIIAXKHSICTCS, HABO3 IOJIydacTcs Oosee
OHOPOHEIH, TUIOTHEE M IPU XPAaHEHWH MEHBINE TepseT a30Ta. Ero MoxxHO
pPaBHOMEpHEE PACIPEICIIHUTh I10 TOJIO U JIETde 3a/1e)IaTh B TOYBY.

BepxoBoii Top¢ comepxxut B 3—4 pasa Oonplie a3ora, 4YeM COJIOMa, U
o0nagaeT 3HAYUTEILHO OOJIBIIEH MOTTIOIIAOIEH CIIOCOOHOCTRIO, OH ITOYTH
MOJTHOCTHIO TOTJIONIACT MOYY M OOPa3YIOIIUICS TP €€ Pa3IOKCHUN aMMHU-
ak. HaBo3 Ha TOp(QsIHOM MOICTHIIKE COJACPKHUT MEHBIIE Kallus, HO OOJIbIIIe
0o0IIero ¥ aMMHAa4HOTO a30Ta, YeM HAaBO3 Ha COJIOMEHHOW ITOJICTHIIKE.
[Ipu ncionb30BaHNM IS TIOACTHIIKA MEJIKOW CTPYKKH WU JPEBECHBIX OIIH-
JIOK TIOJIy4aeTCss HaBO3 ILUIOXOro kadecTBa. OH MMEET HHU3KOE COJACPIKaHHE
a30Ta ¥ MEIUICHHO pa3jiaracTcs.

Cpennue CyTOYHBIE HOPMBI COJIOMBI 3€PHOBBIX KYJIBTYpP M BEPXOBOTO
Top(ha s HOACTUIIKH Ha OJIHY TOJIOBY COCTABIISIOT COOTBETCTBEHHO (B KT'):
U1 KOpoB — 4—6 u 5-8, nomaneit — 2—4 u 3-5, ogenr — 0,5-1 u 1-2,5, cBu-
Heii —1-2 u 1,5-2.

BuIxon HaB03a 3aBHCHUT OT KOJMYECTBA MOJACTWIKH, BUNA JKUBOTHBIX,
MIPOAOJDKUTEIBHOCTH CTOMIIOBOTO Meproia. BeIxo1 HaBo3a MOXKHO paccyu-
THIBaTh HECKONBKUMU criocobamu. Hanpumep, mpu pacxope Ha OTHY TOJIO-
BY KPYITHOTO POraToOro CKOTa B CYTKH 2 KI' COJOMBI 33 CTOVMJIOBBIM MEPUO.T
(200 nHeil) B pacueTe Ha OAHY I'OJIOBY HAaKaIUIMBAcTCS OKOJIO 7 T HABO3a.
OBIbI HaKamIMBAOT npuMepHo 0,5 T Ha 1 romoBy, cBUHBU — 1-1,5, moma-
o—7T.

Ecim ucxomuTh U3 TOro, 4To CyX0e BEIIECTBO KOpMa HAIMOJIOBHHY YCBaUBa-
eTcsl )KUBOTHBIMH 1 TIOJIOBHHA €TO TIEPEXOIHT B HABO3, & MOJCTIJIKA IIOTIIOIIA-
€T JKUJIKHE BBIJCIICHNS B COOTHOIIEHUH 1:4, To BhIXo HaBo3a (H) MoxkHO pac-
CUHUTaTh 10 (hopMyIIe

H=4(K/2+1I),

rae K — cyxoe BemiecTBo kopma,

I1 — Macca NOACTHIIKH.

BbIxon HaBo3a B X03siCTBE MOXKHO PAacCUHUTBIBATH UCXOJS U3 KOJHYeE-
CTBa HKCKPEMEHTOB, I0JIy4aeMbIX OT OJHOW YCIIOBHOH T'OJIOBBHI CKOTa, W
KOJIMYECTBA IMPHUMEHsAEMOH moACTHIKU. [ pacueTa BBIXOJa KCKPEMEH-
TOB BCE TOT'OJIOBRE CKOTA MEPEBOTUTCS B YCIOBHBIC TOJIOBHI 1O KO3 du-
LMEHTaM: KOPOBBI M ObIKM — 1; mpoumii KpymHbIi poratbiii ckoT — 0,6;
cBuHbM — 0,3; oBubl M k036l — 0,1; momanu — 1; nruna — 0,02. Beixon
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TBEPIABIX U JKUAKHX SKCKPEMEHTOB OT OJHOM TOJIOBBI KPYITHOTO POTaTOro
ckoTa — 40 Kr B CyTKH. B KadecTBe rooBOro HOpMaTHBa BBIXOAA IKCKpe-
MEHTOB ¢ yueToM 15 % nmoteps Npu XpaHEHUU NPUHATO 9,5 T HA YCIOBHYIO
rosioBy. K 00memMy KoguuecTBy 9KCKPEMEHTOB OT BCEX BHJIOB JKMBOTHBIX
MIPHUOABIIIOT MACCy MOJICTHIKA U MOJYYaroT BEIXOJ OpraHMYECKUX ymoope-
HUH 1O XO3SHCTBY.

KonmuecTBo XpaHsIErocss HaBO3a MOXKHO OIPEAEINTb, 3Hask €ro 00beM
(IpOM3BEICHIE ITMHBI, ITHPHHBI H BHICOTHI) B M° M IIOTHOCTS. Macca 1 M
cBexxero HaBoza — 400 kr, ymotHeHHoro — 700, nmomynepenpesutero — 800,
CUWIIBHO pasnoxusiierocs — 900 kr.

XpaHeHHe MOACTHJIOYHOr0 HaBo3a. KommuecTBO W Ka4ecTBO ITOACTH-
JIOYHOTO HAaBO3a B 3HAYMTEIHHOH CTENEHM 3aBUCAT OT crocoba ero xpaHe-
nust. [Ipn xpaneHnn HaBo3a MO/ BIMSHUEM MHUKPOOPIaHU3MOB IIPOUCXOIAHUT
pa3yokeHNe a30TUCTHIX U 0€3a30THCTHIX OPTaHMYECKUX BemiecTB. MoUyeBH-
Ha ¥ IpyTHe OPTraHNYeCKHEe a30THCTHIE COSAMHEHIS, COIEePIKAIIUECs B KU/~
KX BBIICJICHHUSAX >KUBOTHBIX, IPEBpAIAlOTCS B Ta3000pa3HBI aMMHAK,
KOTOPBIH yIIeTydrBaeTCs U3 HaBO3a.

B 3aBuCHMOCTH OT yCIIOBHIA XpaHEHHS pa3Io)KeHHE HABO3a MMPOUCXOTUT
C pa3HOM MHTEHCUBHOCTBIO M HABO3 MOJIydaeTcsl pa3Horo xadecrsa. Cymie-
CTBYIOT IUIOTHBIH, PBIXJIBIH M PBIXJIO-TUIOTHBIH CIIOCOOBI XpaHEHHsI HaBO3a.

Ipyu MIOTHOM, WJIM XO0J0AHOM, CIIOCO0€ XpaHEHHS HABO3 YKIIAJBIBAIOT
CIIOSIMU U cpasy ymioTHsoT. [llupuHa OypTa noimkHa coctaBiats 3—4, BbI-
cora — 1,5-2 M, anMHa 3aBUCHT OT KOJMYecTBa HaBo3a. CBepXy yKIaablBa-
10T cioi Topda umm conoMbl. TemmepaTypa B TakoMm OypTe ObIBaeT HEBBI-
cokoit (20-30 °C), mocTyn Bo3myxa OrpaHddeH, CBOOOIHBIE OT BOJBI MOPHI
3aHATHl YTJIEKUCIIOTOM, W3-3a 4€ro MHUKPOOHOJIOTMYEcKas AEATEIbHOCTh
3aTpyAHEHa, MMO3TOMY PAa3JIOKCHHE OPTaHMYECKOTO BEUIECTBA MPOTEKaeT
MemeHHO. CBEXHil HaBO3 CTAHOBHTCS MOJIyIEpPEIPEBIINM depe3 3—5 mec.
[ToTepn opraHn4ecKoro BEIECTBA W a30Ta IPH TaKOM criocoOe XpaHEeHHUs
CpPaBHUTEIHLHO HEOOJIBIITHE.

[Ipu pbIXJioM, MM ropsiueM, XpaHeHUM HaBo3a (0e3 YIJIOTHEHWs)
MPOMCXOAT HAaUOOJIbIIHE [TOTEPU OPraHUIECKOTr0 BEIIECTBa M a30Ta, HABO3
pasyiaraeTcsi HEpaBHOMEPHO, yIOOpHUTENbHas LEHHOCTh €ro CHIKaeTcs
(Tabmn. 7.5).

Taxo#i crioco6 1oImyCTHM JIMIIb NPU XPaHEHUH TOP(SIHOTO HaBO3a M IS
MOJTYYCHHS TIEPETHOSL.
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Ta6auna 7.5. [loTepu opranu4yecKoro BelecTBa 1 a30Ta IPH Pa3HbIX
crocofax XpaHeHUs1 HaB03a, %0 OT CoiepPiKAHUS B CBE’KeM HaBO3e

ConomeHHast IOICTUIIKA TopsiHas mopcTHIKA
Crioco0bt
XDANCHIS Ilorepu oprannuecko- Tlorepu Iorepu oprannuecko- | Ilorepu
P TO BEILECTBA asora O BEILECTBA asora

Prixmblit 32,6 31,4 40,0 25,2
Pepco- 246 21,6 32,9 17,0
IUIOTHBII
ILnoTHbIH 12,2 10,7 7,0 1,0

[Ipu pHIXJIO-IVIOTHOM XPaHEHWH CBEXKHW HABO3 YKIIAJIBIBAIOT CHAadalla
PBIXJIBIM coeM BbIcoToi 0,8—1 M, a Korma TemiiepaTypa HaBo3a JOCTHTAcT
60-70 °C (ma 3-5-if meHb), CUIBHO YIIOTHSIOT. Tak yKIaabIBaOT CIOM 3a
CJIOEM, YIUIOTHSISI KaXKIbIH CIIOH JIMIIb II0CIE CHIIBHOTO Pa3orpeBaHMS.
Jlo yniiotHeHus B OypTe MPOUCXOIUT HHTEHCHBHOE a3pOOHOE pasJioKeHHE,
IIPU KOTOPOM TEPSIETCs 3HAYMTEIbHAS YacTh a30Ta U OPraHWYECKOTO BeIle-
ctBa. UToOBl yMEHBUIMTH OTH INOTEPH, MPUMEHSIOT IMOBBIMICHHBIE HOPMBI
NOJCTHIIKU. BbICOKast TemnepaTypa IpH phIXJIOM XpaHEHUH HAaBO3a CIOCO0-
CTBYET 00€3BPEKMBAHHUIO BO3OYAHUTENCH JKETyIOUHO-KUIIEYHBIX 3a00IeBa-
HUH U TIOTE€pEe BCXOXKECTH CEeMsIH COpHSKOB. [locne yruioTHeHus Temnepary-
pa B HaBO3HOI Macce cHmxaercst 1o 30-35 °C, u mpouecc pasioxeHHs B
JATbHEHIIEM NPOTEKaeT B aHAIPOOHBIX YCIOBHUSX.

Hapo3 npu pBIXJIO-TUTIOTHOM XpaHEHUH pasjlaracTcs 3HAYUTEIBHO OBICT-
pee, yeM npu IotHoM. [lomynepenpeBuninii HaBo3 oOpasyercst uepes
1,5-2 mec. DTOT cmocod XpaHEHHUs! WCIOJB3YIOT, KOIZA 3a CPaBHUTEIBHO
KOPOTKHI CPOK HEOOXOIMMO MOJIYYHTH IMOJIYPA3IOKUBIIHNACA HABO3 WIIH
KOraa B HaBo3e OOHApY)KMBAIOTCS BO30YIUTENN IKEIYAOYHO-KHIIEYHBIX
3a00JIeBaHNMN, & TaK)K€ MHOTO CEMSH COPHSKOB M HEOOXOAMMO OHMOTEPMH-
geckoe oOe33apakxruBaHue HaBO3a.

XpaHeHHe HAB03a MO/ CKOTOM HCIOJB3YIOT JUI HAKOIUIEHHs HaBO3a
npu OECHPUBSI3HOM COJEPIKaHWU CKOTa Ha BBITYJIBHBIX IUIOIIAJAKAX U B IO-
JIeBBIX 3aroHaX. [Ipm 3TOM Ha OTBENEHHBIX IUIOMIAJKAaX HACTHIAIOT TOpPQ
unu pesanyo coaomy ciaoeM 30-50 cm. IToxcTunka noj CKkOTOM paBHOMEP-
HO TIEpEMEILNBAETCS C SKCKPEMEHTaMHM )KMBOTHBIX M yIloTHseTcs. [lo Mepe
MepeyBIAKHEHNSI BEPXHETO CJ0A I00aBIAIOT HEOOIBIINE MOPIHUK HOBOH
noAcTUiIKU. Takoi HaBO3 yOMparoT OJHM-IIBA pa3a B I'OJA W YKJIAABIBAIOT B
YIJIOTHEHHBIE ITA0EIs WM cpa3y BHOCAT B IOYBY.

B mepemnpeBmiemM HaBo3€ W MEPErHOE OTHOCHTEIBHOE (IIPOIICHTHOE) CO-
nepkanue aszota, (Gochopa W Kamus BB, YeM B IOJYIEPETPEBIIEM
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(Tabn. 7.6), oqHako u3 20 T cBexkero HaBo3a moiydaetcs 14—17 T momyme-
penpesmiero, 10 T nmepenpesiiero u 5—7 T MepeTHOS.

B 3aBucuMocTH OT crnocoba M NpPOJODKUTEIBHOCTH XpaHEHUs HaBo3
MOJTy4aeTcsl Pa3JMYHON cTemeHH pa3okeHus. [lo crenenu pasznoskeHus
Pa3NIUYaloT CIEAYIOIKE BHIBI HABO3a: CBE:KMid, ca1a0opa3/ioKuBIINCH
(cosloMa MOYTH MOJHOCTBIO COXPAHSET CBOM LIBET M NPOYHOCTD), MOJYIIe-
penpeBIIMii (COlIOMa TEMHO-KOPUYHEBOI'O LBETA, JIETKO pPa3phIBAETCH),
nepenpeBIInii (COIIOMa TTOJHOCTBIO PA3JIOKMIACh, HABO3 MMEET BUJ 4ep-
HOM Ma)KyIeHcsi Macchl) ¥ MePerHoi (pbIxiias 3eMJINCTasl Macca).

Ta6nuna 7.6. CoctaB HaBo3a B 3aBHCHMOCTH OT CTEIIEHH €ro Pa3JIo:KeHust
(mo nanabiMm BUYA u HUYU D), %

INokazaTenu Caexuit Tonynepenpesiunii Iepenpesrunii rrlsg 1?1_
Asor 0,52 0,60 0,66 0,73
Docdop (P20s) 0,31 0,38 0,43 0,48
Kammit (K;0) 0,60 0,64 0,72 0,84
VMEHBILEHHUE MACCHI 110
CPaBHEHUIO CO CBEKUM - 15-30 Oxoo 50 65-75
HAaBO30M

IIpu noBeneHUM HaBO3a IO CTAAMU MEPENPEBLIETO U MEPErHOs TepsaeTcs
MHOTO a30Ta (cooTBeTCTBeHHO 0KOJIO 40 1 60 %), Torna Kak mpu Mojayde-
HUHU TNOJYyNEepenpeBUIero HaBo3a — Juib okono 15 %. Iloatomy panmo-
HaJlbHEEe MPUMEHSTh HOJIYTEPENPEBIINIA HABO3, B KOTOPOM JIY4Ille COXpaHs-
eTCsl a30T, 0COOCHHO aMMHAYHBIA, W COAEPKUTCS OOJIBIIE OPraHMYECKOTO
BEIIIECTBA, YEM B IIEPEIPEBIIIEM HaBO3E.

XpaHeHHe MOACTHJIOYHOrO0 HABO3a B HaBo3oxpaHuauue. s xpa-
HEHHS HAaBO3a B KaXKJOM X035 CTBE HEOOXOANMO MMETh HaBO30XPAHIIIHUINA
(KOTJIOBaHHOTO MJIM Ha3€MHOTO THIIA) C KIKecOopHUKamMu. HaBo3oxpaHu-
JUIIA PACHoJIaraloT Ha BO3BBIIICHHBIX MECTaX Ha PACCTOSHHM HE MEHee
50 M oT ckoTHBIX 1BOPOB U 200 M OT KMIIBIX TOCTPOEK.

OcHoBHOE TpeOOBaHKE NPU NOCTPOHKE HABO30XPAHWIINILA — IIPOYHOE U
BOJIOHETIPOHHULIAEMOE JHO, JIy4llle [IEMEHTHPOBAHHOE WM ac(halbTUPOBaH-
Hoe. Pa3mepsl HaBO30XpaHWIININA 3aBUCST OT KOJIMYECTBA CKOTa M IPOJOI-
KHUTEINBHOCTU XpaHEeHUs. [IpuMepHas mIomaas HaBO30XPaHIIIUINA B pacye-
T€ Ha OJIHO >KHBOTHOE JJIsI XpaHEHHUS HaBO3a B TeUEHHUE 2,5—3 Mec clenyro-
mmast (B M): KPYIHBIHA POraThiii CKOT — 2—2,5, MOJIOJHSK KPYITHOTO POraToro
ckota — 1-1,25, ceunabn — 0,4-0,5. BMeCTUMOCTD JKMKECOOPHUKOB 3aBHCUT
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oT oO0beMa HABO30XPAHWIIUIIA — OKOJIO 2 M Ha 100 M2 IUTOIIAA HaBO30-
XPAHWITHUINA.

HaBo3 Hamo ykiajgpiBaTh BIOJb JJIMHHONH CTOPOHBI HABO30XPAaHWIIHIIA
OOJIBIIMMHU TIPABUIBHBIMH PSIAMH ITUPUHON 2—3 M, TECHO MPUMBIKAIOIIH-
MU Jpyr K Apyry. [Ipu TakoW ykiagke MOTepH a30Ta MEHBINE W B OJTHOU
CTOpPOHE HAaBO30XPAaHWJIMIIA HaXOIUTCs Oojee pas3foNMBLIMHCS HaBO3, B
Jpyroil — MeHee. BypThl MOKPBIBAIOT CBEpXY TOP(POM HIM pe3aHOH COJlo-
MOHL.

XpaHeHHe HABO3a B moJie. B moye HaBO3 yKiIansBaoT B OoJbIIne, XO0-
porro ymiaoTHeHHBIe OypThl. Ilpn 3uMHEH BBIBO3KE HaBO3a IUIOMIANKY AJIS
YKJIagK{d BBIOMPAIOT Ha BO3BBIIICHHOM, HE 3aTOIUIIEMOM BECHOH MecTe.
Ee ounmraror ot cHera, 3acTHJIalOT TOPGHOM WIIM PE3aHOU COJIOMOH CIIoeM
20-25 cm. Bypthl menator mmpuHoit 3—4 M u Oonee M BBICOTOH 2-2,5 M.
Ha mone ux pa3memaroT Tak, 4ToObl IPH BHECCHHU HaBO3a MaKCHMAIIbHO
COKpaTUTh XOJIOCTBIE TPOe3/bl HaBo3opa3OpackiBareneil. PaccTosiHue Mex-
ny pspamu OyproB (P,) nomkHO OBITH paBHO pabodeMy XOay HaBo30pas-
OpachIBaTeNsl U MOKET OBbITh ONPEIesICHO 110 hopMyIie

P, =10000I' / I111,

rae I — rpy30moabeMHOCTh HaBO30pa30packiBaTes, T;
J1 — no3a HaBo3a, T/ra;
I — mrmprHa pa3dpacsiBaTess HaBo3a, M;
10000 — xoa¢duruent mast mepecyera Ha 1 ra.
Paccrosane mexny 6ypramu B pany (P,,) paccantseiBaeTcs mo hopmyie

P,=BII/T,

rne B — macca Oypra, T;

11 — mprHa pa3dpacsiBaHKs HaBO3a, M;

I' — rpy3onorbeMHOCTh HaBO30pa3OpackIBaTes, T.

Kaxnplit OypT 3uMoit ykiaasiBatoT He Oosee 1—2 IHEH M yKpPBIBAIOT CIIOEM
Topda WM pe3aHor coloMsl (110 25 cm).

CHIXKEHUIO MOTeph MUTATEIbHBIX JJIEMEHTOB MpPU XPAaHEHHU HaBO3a
CHOCOOCTBYIOT MCHOJIB30BAHUE TOBBIMICHHBIX HOPM MOJCTWIKH, TIPUMEHE-
HHUE B Ka4eCTBE MOJCTUIKH TOp(a, COJIOMBI B BUJIE PE3KH, IUIOTHOE XpaHe-
HHE HaBO3a, YCTPOICTBO KIKECOOPHUKOB y CKOTHBIX JIBOPOB U HaBO30Xpa-
HUJINIL, a TAaK)Ke KOMIIOCTHPOBAaHHUE HaBo3a C TOPHOM U APYTMMH MaTepHa-
namu, nobasnenue gochopuraoit myku (10-30 xr Ha 1 T HaBo3a).

JelicTBHe HaBo3a Ha MOYBY W pacteHus. HaBo3 Grarogaps Gonbiiomy
COZIEP)KaHHUIO OPraHUYECKOr0 BEIECTBA IMOJIOKUTENIBHO BIMsAET Ha (usnue-
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ckue, (hU3NKO-XUMHYIEeCKre M OMOIOTHYecKre CBoCcTBa mouBkl. [Ipn cucre-
MATHYEeCKOM €r0 BHECCHHH YBEIMYUBACTCS COACPIKAHHME TyMyca M OOIIEro
a30Ta B MIOYBE, CHUKAETCS €€ KUCIOTHOCTD, MOBBIIIAETCS] CTENEHb HACHIIIECH-
HOCTH OCHOBaHWsAMH. [lecuaHble W CymecuaHbIC TOYBHI CTAHOBATCS Oojee
CBSI3HBIMH, YBEIMYMBACTCS MX MOTJOTHTEIBHAS CIOCOOHOCTh U Oy(hepHOCTb,
YTO CIOCOOCTBYET COXPAHCHHIO B HHMX BJIATM U IHUTATEIBHBIX 3JIEMEHTOB.
I'nmuHUCTBIC TIOYBBHI IOJ| JIEHCTBHEM HABO3a CTAHOBSTCS 00Jee PBIXIIBIMHU,
yierde moanaoTcst 00padboTke. HaBo3 sSBISIETCSI HCTOYHIKOM MaKpO- M MUKPO-
JIIEMEHTOB, a TAaKKe YTIIEKUCIOTH. [lo3ToMy BHECEeHHWE HaBO3a YIIydIIacT
BO3yIIHOE ¥ KOPHEBOE MUTAHUE PACTCHHUH, YTO ONArONpHATHO CKA3bIBACTCS
Ha YpOXalHOCTH CEJIbCKOXO03IUCTBEHHBIX KYIbTYp. JlOCTYMHOCT 371EMEHTOB
MMUTAHUA HABO3a Pa3JIMyHa W 3aBHUCHUT OT €ro Ka4decTBa, a TaKKe ITOYBEHHO-
KITUMAaTUYECKUX YCJIOBHIA.

KoaddunueHT ucmonp30BaHus a30Ta U3 MOJNYIEPEIPEBIICTO HABO3a B
MEPBBINA IO/ 3aBUCHUT OT COACPIKAHHUS B HEM aMMOHHUITHOI'O a30Ta U COCTaB-
nsiet 00b1HO 20-25 % obuiero komuyecTBa a3oTa. B nepBslil ron pacTeHus
YCBaMBAIOT [JIABHBIM 00pa30M aMMOHHUHBIN a30T. B TBEpIBIX BBIACICHUSIX
JKHUBOTHBIX U B MOJCTHJIKE a30T HAXOAUTCS B (hOPME OPraHUYECKUX COCIIH-
HEHHH, KOTOpbIe MEUIEHHO MUHEPAIN3YIOTCS B TIOYBE M B IIEPBHIH TOA Cla-
00 HWCTIONB3YIOTCS PAaCTCHHUSAMH. B KHIKHX BBIACTICHHUAX a30T HAXOMHTCS
MIPEUMYIIECTBEHHO B (OpPME PACTBOPUMBIX COSAMHEHHH, JIETKO TpeBparia-
ercst B aMMuak. [loaTomy, uem Oouble KUIKAX BBIACICHAN MOTIIONIAeTCS
MMOJCTHIIKOM, TeM Oorade HaBO3 aMMOHHUHHBIM a30TOM M TEM BBIIIE ICH-
CTBHE TAaKOTO HaBO3a B MEPBEIH IO TOCIC BHECEHHSL.

Hcnonp30BaHUE NUTATEIBHBIX JICMCHTOB HaBO3a 3a POTALUIO CEBOOOO-
porta (¢ y4eToM rnocieaencTBus) cocrasisier: azora — 50-55 %, docdopa -
40-50 u xamus — 60-75 %, 4TO OIU3KO K HCIIOJIH30BAHUIO COOTBETCTBYIO-
[IMX MUATATECIBHBIX JJIEMCHTOB M3 MUHEPAIBHBIX YAOOPCHHI.

I[IpuMenenne MOACTHIOYHOTO HABO3a. B moneBoM ceBooOOpoTE MOJ-
CTHJIOYHBIN HABO3 IeIecoo0pa3Hee BHOCUTH MMOJ KYJIBTYpPhI ¢ 0Oojee Ju-
TEJNBHBIM TIEPHOIOM BETETALUHU — MIPOMAITHBIEC M O3UMBIEC 3€PHOBBIE KYIIbTY-
PBI, KOTOpBIE O0JIee BRICOKO OIUIAYHMBAIOT €T0 BHECCHHE TPHOABKON ypoKasl.
Oco0eHHO IICHHO BHECEHHE TIOJCTHIIOYHOTO HAaBO3a IS KYJIbTYpP, IyBCTBH-
TENBHBIX K BBICOKOW KOHIIEHTPAIMH COJICH B TOYBEHHOM PacTBOpE B Hadae
UX pOCTa W OT3BIBUMBHIX HA YTICKUCIOTY. Takoil KyJabTypoil sSBIIETCS OTry-
pell, o KOTOPBIii MOKHO BHOCUTH 10 80 T/ra HaBo3a. [Ipu BHECeHUU mox
MOPKOBB CBEXEr0 WJIM TOJYNEPENpeBIIEro HaB03a MPOUCXOAUT Pa3aBOe-
HUE KOPHEIUIO/Aa, YTO CHIPKAET TOBAPHOCTh MpoAyKiuu. CBexuil HaBO3 U3-
32 HEPaBHOMEPHOI'O PACIPECIICHUS B MOYBE BBI3BIBACT MECTPOTY CTEOIC-
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CTOS JIbHA U CHIJKAeT KadecTBO yposkas. [1o3ToMy cBexuil HABO3 JIydlle
UCIIOIb30BATh MO/ MPEALIECTBEHHUKH JIbHA 1 MOPKOBH.

IMoa kynbTyphl ¢ GOJee KOPOTKHM BETeTAl[MOHHBIM MEPUOJIOM (paHHHE
copTa KamycThl M Kaprodess) Jiydile BHOCHTh XOPOUIO Pa3JIOKHBIIHIACS
HaBO3, MOJ MO3/HO yOHUpaeMble KyJbTYyphl (IIO3[HHE COpTa KAIyCThl, Kap-
Toders, CBeKIy) M 03MMbIE 3€PHOBBIC UCIIOIB3YIOT M MEHEE Pa3I0KUBIINII-
Csl HABO3, BHOCS €ro 3a0JaroBpeMeHHO.

Jlo3b1 HaBO3a YCTaHABJIMBAIOT MCXOJS W3 IUIAHUPYEMOIl yposKalHOCTH,
CBOICTB IOYBBI, OMOJIOTHYECKUX 0COOCHHOCTEH KyJIbTYpbl, KauecTBa HaBO3a.
INox oBoIHBIE M IpOMAIIHBIE KYJIBTYPHI (KyKypy3y, KapTodesb, caxapHyIo
KOPMOBYIO CBEKITY U JIp.) BHOCSIT OoJiee BbIcoKHe 10361 (60—80 1/ra), ueM mox
3epHoBbIe (30—40 T/ra). BaxkHO CBOCBPEMEHHO 3aJICNBIBATH IOJCTHIOYHBIN
HaBO3 B MOYBY, TaK KaK HE3alaxaHHBIH B TEUEHHE CYTOK OH TepsieT 10 50 %
aMMHAYHOIO a30Ta.

Ha cyrimHHCTBIX TI0YBaX NOACTHIIOYHBIN HABO3 3a/IE/IbIBAIOT OCEHBIO HA
myonny 12-14 cMm, a Ha cylecyaHbIX W TIeCUYaHBIX — BECHOW Ha TIyOWHY
MaXOTHOTO CJIOsI, TAK KaK MPH OCEHHEM BHECEHUH MPOUCXOJST 3HAUYUTEIb-
HBIE TOTEPH MUTATEIHHBIX JIEMEHTOB.

7.1.3. becnnoacTHI0YHBIH HABO3

B nacrosiiee Bpemst B benapycu 6oisiee 60 % obmiero kommyecTa HaBO-
3a mpuxoauTcs Ha Oecrofctwiounblid. OH mpexacTaBisieT co0OM cMmech
KHUIKUX U TBEPJBIX SKCKPEMEHTOB JKMBOTHBIX C IIPUMECSIMU BOJIBI U OCTAT-
KOB KOpMa. B 3aBHCHMOCTH OT COOTHOILLIECHUS HUIKOW U TBEpHOH Qpakuui
0eCTOACTHIOYHBII HaBO3 MOAPA3ICISAIOT HA MONYKUIKUH (BIQXXHOCTH 1O
90 %), »xumknii (BiraxHOCTH 90-93 %) M HABO3HBIE CTOKH (BIAXKHOCTH 00-
nee 93 %).

Conep:kaHie OCHOBHBIX 3JIEMEHTOB IIUTAHUS B OECIIOJCTHIIOUHOM HaBO-
3€ 3aBHCHUT OT COJEpPXaHUS B HEM BOJBI U CyXOT'O BEILIECTBA, BHJA KHUBOT-
HBIX, OT KOTOPBIX OH TIOJydeH, K CKApMIIMBAEMBIX KOPMOB (Tadi. 7.7).

Ta6auna 7.7. IpuMepHbIii cOCTAB NepeMeIAHHOTO
0ecrnoaCTHI0YHOr0 HAB03a, %o

B c o A A3zor
1501053 BOI[& yxoe PraHu4CCKOC 30Tu AMMH- PZOS KZO
JKHUBOTHBIX BCILIECTBO BCILIECTBO 06H.[HH “
AQYHbIU
K(E’rya”TzI"P‘I“ 88,5 11,5 8,6 0,40 0,25 0,20 | 045
P 92 8,0 6,0 0,28 0,17 0,14 | 0,32
CKOT
Comien 90,0 10,0 5.0 0,47 0,33 0,24 | 0,23
92,0 8,0 3,9 0,38 0,26 0,19 | 0,18
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[Ipu oarHAKOBOM BIAXXHOCTH MEPEMEIIAHHBIA OCCIIOACTUIOUHBIN HABO3
CBHHEH COJIEPIKUT, KaK MPaBWIIO, OoJbie a3ota U Gochopa u mpuMepHO B
15-2 paza wMmeHplme Kanmusi, YeM HaBO3 KpPYIHOI'O pOTaTOro CKOTA.
[Ipu ckapMIMBaHWM >KUBOTHBIM KOHIIEHTPHPOBAHHBIX KOPMOB B HAaBO3E
BBIIIIE CO/ICPKAaHIE MUTATEIBHBIX SJIEMEHTOB.

B 6ecrionctrmounom HaBose ot 50 mo 70 % a3ora HaXOOUTCS B aMMO-
HUIHOHK (popMe, XOPOIIO JOCTYITHONW pacTeHUsM cpasy mociie BHeceHwus. [1o-
9TOMY KOA(QPHIMCHT WUCIIOIb30BaHMS a30Ta OCCIOICTWIOYHOTO HABO3a U
JICHCTBHE €ro Ha ypOXKai B FOJl BHECECHHUS BBIIIIE, YEM MOJICTUIIOYHOTO HABO3a,
a mociezencTere, Ha00opoT, cnadoe. Pocdop n KaMii HaBo3a pacTeHHs UC-
MOJB3YIOT HE XYyXKe, YeM W3 MUHEpaJbHBIX yHoOpeHuil. B mepBblii rox u3
0ecroACTIIOYHOTO HaBo3a ucnonbzyercs 30-50 % azora, 30-35 % docdo-
pa u 60-70 % xanus.

KonnuecTBo mosy>kMIKOro M KHIKOro HaBo3a Ha komiuiekce (H) 3a
CTOMJIOBBIN TIEPUO]] PACCUUTHIBAIOT IO (hOpMyJie

H=[(K+M) I.4.] : 1000 (M%),

rae Ku M — macca kajia ¥ MOYHM OT OJHOM T'OJIOBBI CKOTA B CYTKH, T;

J1. — IPOIOIKHUTEIILHOCTh CTOMIIOBOTO IEPHO/A, JIH.;

Y, — 9KCIIO TOJIOB CKOTA;

1000 — k09 DUIEHT EepeBoIa BECOBBIX CAMHHLL B 00BEMHBIC (M°);

1 M® MIKOTO HABO3A B cpenaeM BecutT 0,95 T, momyxwuakoro — 0,9 T.

[TpuMepHBIi BBIX0 OECIIOJICTHIIOYHOTO HABO3a B CYTKH OT OJIHOM T0JI0-
BbI KpyIHOTo poratoro ckora — 40-55 i (25-30 n xama, 10-15 1 Moun u
5-10 1 Bozpl), oT oauoit cBuHBbM — 10—12 1. ComeprkaHue JIEMEHTOB ITUTa-
HUS B OCCIIOJNCTHIIOYHOM HABO3€ KOJECOJETCS B LIMPOKHX Mpeneiax u
JIOJDKHO OTPECISTECS B arpOXUMHUYECKOH TabopaTopuu.

s pacuera BhIXOJa OpPraHUYECKUX YMOOPEHUH MO XO3sAHCTBY Oec-
MOJICTHJIOYHBIH HABO3 C MOMOIIBIO KOA(P(PHUIIMECHTOB MEPEBOJUTCS B YCIIOB-
HBIA HABO3 BIAXHOCTBIO 75 % (25 % cyxoro BemectBa). Koadduiment
nepecuera (K) ycranaBnuBaercs mo gopmyoie:

K= (100 — Byaw) : (100 — By.,),

1€ By — hakTHUECKas BIAXKHOCTH, %0;

By, — ycrnoBHas BraxxHOCTb (75 %).

Hamnpumep, npu akTudgeckoit BaaxHOCTH HaBo3a 95 % K = (100 — 95) :
(100 — 75) =5 : 25 =0,2. Ecnu BnaxxHOCTh OSCIOACTHIOYHOTO HABO3a HE
OTIpEe/IeIAETCS,, MOXKHO IOJB30BATHCS CIEAYIOMMMH K03 (UIIMEHTaMH TIe-
pecdera B yCIOBHBIM HaBO3: monyxuakuil — 0,5, sxkunkuii — 0,2, HaBO3HbBIE
croku — 0,06.
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XpaHeHue 0ecCHOACTHJIOYHOTO HaB03a. becrmoacTHIOUHBI HABO3,
9TOOBI BHOCHTBHCS B ONTUMAIIBHBIC CPOKH, NTOJDKEH XPaHUThCS 2—6 Mec.
JI71s 3TOTO CTPOSAT HABO3OXpaHWJIMINA: NMPpH(EpPMCKIE U3 pacdyeTa XpaHCHUS
25-40 % HaBo3a u moyieBbie — ucxonsd u3z 60-75 % oT obmero oobema
HaBO3a.

Kak mpudepmckre, Tak U MOJCBbIE HABO30XPAHWIUIIA JOJDKHBI OBITH
HA/IC)KHO THAPOW3OJINPOBAHEI, B MPOTUBHOM Ciydae OHH OyAyT MCTOYHH-
KaMHU 3arpsi3HEHUsI TPYHTOBBIX BOJ U BOJOEMOB.

BecnoncTuinovHeIil HABO3 MPH XpaHEHHH pacciamBaeTcsi Ha TpU (pak-
LUU: BEPXHUU CJOW — IUIOTHBIMA IUIABAIOLIMM, BHU3Y — OCAJIOK, & MEXIY
HUMH — OCBETJIEHHAS )KAIAKOCTh. YTOOB 00€CTIeuYnTh OTHOPOTHOCTh HABO3-
HOW MAacchl, HOPMAJIbHYI pPabOTy HACOCOB, LHUCTEPH-pa3dpachIBaTENCH,
ITO’KIEeBaJbHBIX YCTAHOBOK M PAaBHOMEPHOE BHECCHHE, HAaBO3 HYXKHO CHCTE-
MaTHYECKH MepeMelInBaTh. TBepAble YacTHUIlbl, COJEpKalliecss B HAaBO3E,
nepe]] MOCTYIJICHHEM B XpaHWIHIIE Heo0XoauMo m3Mensaats. [lorepn op-
TaHUYECKOT'O BEIECTBA M a30Ta MPU XPAHCHUU OECHOJICTUIOYHOTO HaBO3a
COCTaBISIIOT NPH 3UMHEM XPAaHEHHH COOTBETCTBEHHO 5-8 m 8-9 %, mpnu
netHeM — 9—15 u 4—-14 %. D10 3HAYNTEILHO MEHBIIIE, YeM TIOTEPH TIPH Xpa-
HEHHUH NOJCTHIOYHOTO HaBO3a.

JKunkuit HaBO3 Mepe/1 UCTIONB30BaHUEM Ha y0OpeHUE 00e33apaKuBacTCs
Ha OYHCTHBIX COOPYKEHHSAX TEPMHUECKOH 00paOOTKOH, CHICIIHAIEHBIME XH-
MHUYECKMMU Tpenapatamu. Haubomnee goctymHo o0e33apakuBaHue criocoooM
METaHOBOTO OPOKEHHS, IIPH KOTOPOM HE TIPOUCXOUT ITOTEPh OPTaHUIECKOTO
BEUIECTBA M a30Ta M OJHOBPEMEHHO MOJIy4aeTCsl TOPIOYMHA Ta3, KOTOpBIi
MOYKHO HCTIOJIB30BaTh KaK TOILTHBO.

I[pumenenne GecnoaCTHIOYHOTO HaBo3a. BHeceHue OecrmolCTHIIOU-
HOTO HaBO3a Ha MOJS MOXET MPOBOAUTHECS MO CIETYIONINM TEXHOJIOTHIE-
ckuM cxemaM: 1) mpudepMckoe XpaHUIUINE — TPYOOIPOBOJ — JTOKACBAIb-
Has YCTaHOBKa (MM IIUCTEepHa-pa3OpachiBaTelb) — Mmoiie; 2) mpudepMcKoe
HABO30XPAHIWINILE — [UCTEPHA-pa30packiBaTeNlb — Mmolie; 3) mpudepMckoe
HABO3OXpaHIIUIIE — TPyOONPOBOA — MOJEBOE XPAHWIHIIE — MHCTEpHA-
pasdpaceiBaTens — moiie; 4) pas3jeicHHE HABO3a HA TBEPIAYI0 H IKUJAKYIO
(dpaknnm, mepBas BHOCUTCS, KaK M MOJICTHIOYHBIN HaBO3, BTOpas — IO OJ-
HOH M3 TpeX MEPBBIX CXEM, HO Yalle C MOMOIIBIO J0XKIEBAIbHBIX YCTaHO-
BOK.

[Monyxunkuii HaB03 KOMIIOCTHPYETCS ¢ TOPHOM, COJOMEHHOH PEe3KOi.
becniogcTunounblii HABO3 TaKXke 3alaxvBalOT C U3MEJIbYEHHOU COJIOMOI,
OCTaBJICHHOW Ha IOJIC MOCcie YOOPKH, WU ¢ Pa30pOCaHHBIM TPEABAPUTEIb-
HO Topdom. Ilepen noxaeBaHHEeM OECIIONCTHIOYHBIN HAaBO3 Pa30aBIAIOT B
CMECUTENIbHON Kamepe BoAod B cooTHouleHuu 1:8—10 B BereTalMoHHBIM
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nepuon 1 1:2—-3 — Bo BHEBETreTAIMOHHBINA. BeCOACTUIIOUHBIH HABO3 MOYKHO
MPUMEHSTh HE TOJBKO B KaYeCTBE OCHOBHOI'O YAOOPCHHS, HO W JUISA IIOJ-
KOPMKH KyJIbTyp. {036l BHECEHHUS JKHUIKOTO HABO3a IOJ CEILCKOXO3sIii-
CTBCHHBIC KYJIBTYPBI OMPEICIISIOTCS M0 a30Ty U TUPPEPEHIIMPYIOTCS B 3a-
BHUCUMOCTH OT THUIIA U TPAHYTIOMETPHICCKOTO COCTABA MOYBHI.

Tak, Ui IEpHOBO-TIOA30JIUCTHIX CYIIIMHUCTBIX MOYB MPEIeibHAs 11032
OpraHMUYecKoro a3oTa cocrariseT 250 kr/ra, cymnecdansix Ha Mmopene — 230,
CymecUYaHbIX W MecYanbiX Ha nmeckax — 200, mus Topdsabix — 150 kr/ra. To-
TpeOHOCTh PACTEHWH B a30Te 3a CYET OECIOACTHIIOYHOTO HAaBO3a MOXKET
yzmoBieTBopsATHCS He O6ombiie yem Ha 70-80 %. Ha mouBax cBA3HOTO rpaHy-
JIOMETPUIECKOTO COCTaBa OECHOICTHIOYHBI HAaBO3 MOYKHO BHOCHTH BECh
TEIUTBIA TIEpUOJ TO/A, a Ha JITKUX, BO M30€KaHWE BHIMBIBAHHSA a30Ta, —
TOJIbKO BECHOM 1o/ sipoBble. [Ipy MOBEpXHOCTHOM BHECEHUM €ro Heo0Xo-
JIUMO HEMEJUICHHO 3a/1eTIbIBATh B ITOYBY.

Ha nyromacTOMIIHBIX yroIbsAX KUAKHA HABO3 MOXKHO BHOCUTbH, HCIIOJIb-
3ysl JIOKICBAbHBIC YCTAHOBKU, HO HE MO3JHee, 4yeM 3a 21 JeHb 0 cTpaB-
JIUBAHHS. DKOJIOTUYECKH CaMblii 0€30MacHBbId CIOCO0 BHECEHUS JKUIKOTO
HaBO3a — 3aJeJIKa ero B nouBy arperaroM ABM®-2,8 Bo BpeMs Mex1ypsia-
HOW 00pabOTKM MPOMAIIHBIX KyNbTyp. Takoe BHECEHHE IOBBIMIAET YpO-
KAWHOCTh OCHOBHBIX KOPMOBBIX KYJBTYpP (CBEKIJBI, KYKYpy3bl, TpaB U Ap.)
He MeHee ueM Ha 10-15 % u B 7-10 pa3 cHmKaeT MOTepH MUTATEIHHBIX
JJIEMEHTOB.

[Ipu ncnonp30BaHUU OECTIOACTHIIOYHOTO HAaBO3a, OCOOEHHO ¢ HapyIe-
HHEM TEXHOJIOTHH €TO BHECCHHS, CYIIECTBYET OMACHOCTH 3arps3HEHUS BO-
JIOEMOB, TPYHTOBBIX BOJ, MOYBBI HUTpaTaMu. [Ipy CHCTEMAaTH4YECKOM €ro
BHECCHHU HA OJTHU U T€ JKC YYACTKH MOXKET MPOU30UTH HAKOIUICHUE KaJIHS,
KaJbIIMs, MATHUS, HATPHSI, TSHKEIBIX METAJIOB, HOHOB XJIOpa U CyJIb(aTro-
HOB, YTO OTPHUIIATEIIBHO CKAXKETCSI HA XUMHUYCCKUX M (PU3MUYCCKUX CBOW-
CTBaxX MOYBHI U MOXKET MPHBECTH JaKe K €¢ 3acolicHuro. 13-3a BHeceHUs
O0JIBIINX /103 OECIIOJCTUIIOYHOTO HaBO3a MOXKET IOBBICUTHCS CO/IEPIKAHUC
HUTPATOB B PAaCTEHHUSIX, OCOOCHHO B paHHHUE (Da3pl X Pa3BUTHA, a TAaKXKe B
PacTEHHEBOAYECKON TPOTYKITHH.

7.1.4. IITnunii momer

[ITuauii moMeT — IIeHHOe OBICTPOACHCTBYIONEE OPTaHNIECKOE yIo0pe-
Hue. B 3aBHCHMOCTH OT OCOOCHHOCTEH TEXHOJIOTMHU BBIPAIIMBAHUS HTULBI
MTOMET MOXET OBITh HOOCMUIOYHBLL — TIPU COJCPKAHUU NTHIBI HA TIIy0o-
KO HECMEHSIEMOW MOACTHIIKE M 6ecnoOCmuio4Hbll — MPUA KIETOYHOM CO-
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JepkaHun Kyp-Hecymiek. OT BHJa NTHIBI, BO3pacTa, THIA KOPMJICHUS U
co/iep KaHUs MITUITBI 3aBUCUT XUMHUECKHHA cOCcTaB rmomeTa (Tabdiu. 7.8 u 7.9).

Ta6auia 7.8. XuMHYECKHIi COCTAB NITHYbEr0 IOMETA,
% OT CHIPOI0 BelecTBa

Mruia Br‘;‘;""ﬁr‘* B“";ZOCT"’ N | P,Os | KO | CaO | MgO | SOs
Kypst 6 56 16 | 15 08 24 07 | 04
Vriu 8 70 07 | 09 06 11 02 | 03
Tycn 10 76 05 | 05 09 038 02 | 11
Unmoxu 8 75 07 | 06 05 05 02 | 03

KypuHbIli IOMET 10 CBOMM YAOOPHTEIHHBIM KadyecTBaM IMPEBOCXOIUT
HABO3, a M0 OBICTPOTE NCHCTBHS HE YCTYIAaeT MHUHEPAJIHHBIM YIOOPCHHSM.
ITomer ryceii u yTok 0oJiee BOASHUCT U IO COJCPIKAHUIO MUTATEIBHBIX BE-
IIECTB MPUOJIMKAETCS K OOBITHOMY HaBo3y. 3a rox ot 100 Kkyp MOXHO co-
Opatp 6-8 11 momera, oT yToK — 8-9 u ot ryceit — 10-12 u. ITomer comep-
JKUT Taloke U MukpoasieMeHThl. Tak, B 100 r ero cyxoro BeliecTBa colep-
xkutcs 15-38 mr mapranna, 12-39 nunka, 1-1,2 xobanpra, 1-2,5 Mean u
300400 mr xene3a.

Tabnuna 7.9. CocTaB pa3jn4yHbIX BUIOB NOACTUIOUHOTO nomera npu 40%-Hoii
BJIA’KHOCTH, % HAa CbIPOE BELIECTBO

Bub! noacTriku N P,0s KO
Topd 2,22 2,00 0,78
Onunku 1,60 1,40 0,62
Topd u conoma 2,15 1,65 0,68
Comoma 2,10 1,60 0,85

BrnaxxHocts moncTmioyHoro momera kosebnercs ot 30 mo 50 %.
HawuGosee BbICOKOrO KadecTBa MOMETHOE yI00peHHE MOIy4aloT HAa OCHOBE
Top(ha M CONIOMBI, UCIIOJIb3YEMbIX B KAUECTBE ITOICTHIIKH.

IMotepu a30Ta W3 NTUYBETO MMOMETAa MOXKHO TaKXKE MPEJOTBPATUTH JO-
6aBneHneM K HeMy cynepdocdara B konmaectBe 6—10 % 0T Maccsl CBIPOTO
mometa. Cynepdocdar mobaBisercss K MOMETY TOJIBKO MOCIE YAAJICHHS €ro
u3 ntuyHuka. [lomyyeHHoe u3 nomera U cynepdocdara KOHICHTPUPOBAH-
HOE yI0OpEeHHe BHOCAT IO TIPOTIAITHBIE KYJIBTYpPHI (KapTo(heib, OBOIIN) O
4-5 1/ra, oz 3epHOBBIC — 2-2,5 T/TA.
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Becnoocmunounviii Kypunslti nomem TPENCTABISET COOOM JIMTIKYIO Ma-
KYIIYIOCS Maccy U IpH BiaxHocTH 64 % comepxur okoso 2 % as3ora, B
oM yucine 0,5 % — ammuaunoro, 1,4 — docdopa u 0,6 % — kanus. Cexuii
0eCIO/ICTHIIOUHBIN TOMET, KOTOPBIH eIl HEe COAEPXKHUT aMMOHHIHOTO a30-
Ta, MOYKHO IIOJIBEPIHYTh OBICTPOH CYILIKE Ha CYIIMJIBHBIX YCTAaHOBKAX IPH
temmeparype 600-800 °C. U3 | 1 ceiporo momera moiydaercs 300-350 kr
IpaHyJMPOBAHHOTO HJIM HOPOIIKOOOPAa3HOI'0 KOHIEHTPHUPOBAHHOIO Opra-
HHUYECKOTO yaoOpeHus BiakHocTeio 15-20 %. ITpu BiaaxkHoctn 20 % oHO
comepxutr: N — 4,5 %, P,Os — 3,7, K0 - 1,8, CaO - 4,5, MgO - 1,6 %.
A30THCTBIE COEANHEHUS TIPEJICTABICHBI TTIABHBIM 00pa3oM OelKaMy U Ipo-
IyKTamu ux pacmana; pH 6,8—7,8.

Cyxolf NOMET TpaHyJIupyIoT, IPaHyIbl UMEIOT MOYTH CHEPUUCCKYIO
¢dopmy (kymorpan) u Moryt ObITh Tpex pasmepos: 0,4—1,0 mm; 1,0-2,0;
2,0 -2,6 MM (coorBercTBeHHO Kyrorpan Ne 1-3). Kymorpan Ne 1 conepxut
3,7 % aszora (B Tom umcie 0,5 % ammuaunoro), 4,98 % kamus u 3,35 %
¢dochopa; Ne 2 u Ne 3 coorserctBenHo: azora — 2,7 % (0,25 % NHy) u
4,0 % (0,5 % NH,), xamus — 10,3 u 4,99 u bocdopa — 3,15 u 3,5 %. Kyno-
IpaH, BHECEHHBII B SKBUBAJICHTHBIX MUHEPAJIbHBIM YAOOPEHUSIM J103aX, 110
COJICpPIKaHHMIO a30Ta, Pocdopa 1 KaIusl JaeT TAaKUE Ke Pe3yIbTaThl.

JKuoxuti nmuyuii nomem MOXHO Pa3AeNUTh HAa TBEPAYIO U KHIKYIO
¢pakuu. IIpu ecTecTBEHHOM pa3zeieHuH TBepAas (hpakius HaKaIuInBacT-
csl B TOPM3OHTAJIBHBIX OTCTOMHMKAX, a OCBETJICHHAs YaCTh IOCTYNAcT B
Hakonurenu. ORHAKO BBITPY3KAa TBEPAOHW (pakiouu M3 OTCTOHHHMKOB 3a-
TpyaaeHa. JXunkunit momer comepkut 5—8 % cyxoro Bemectsa, 0,24 a3ora,
0,21 docdopa u 0,12 % xanus; xuakas ¢pakous — 0,16 % azora,
0,06 docdopa u 0,10 % xanus.

J103b1 BHECEHMSI TIOMETHBIX YA00peHuit npuBeneHs! B Tadi. 7.10.

Ta6nuna 7.10. IIpuMepHble HOPMBI BHECEHHUSI IOMETHBIX YI00peHuit
NOJI CeJIbCKOXO035IiCTBEHHBIE KYJILTYPbI HA IEPHOBO-MOA30IMCTBIX MOYBAX, T/Ta

ITomer
Kynbtypst . €CTECTBEHHOM . | Kommoct
cyxoi BIAKHOCTH TOJICTHIIOYHBII

O3uMBIe 3epHOBBIC 3-4 13-15 10-15 20-25
SIpoBble 3epHOBBIE 3 8-10 10-15 20-25
Kaprodenn 4-5 15-20 20-25 40-50
Kykypysa Ha cuioc 4-5 15-20 15-20 40-60
KopMoBbI€ KOpHEIIO b 4-5 15-20 15-20 30-50
OBomrHble 6-8 20-25 20-25 40-60
OnHONETHHE TPaBBI - - 12-15 20-30
MHOTroJIeTHHE TPaBbl 5-8 10-15 - -
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7.1.5. Topd

Topd — aTo pacrurensHas Macca, pa3jIoKHUBIIAsCA B Pa3HOW CTENEHH B
YCIIOBHSIX M30BITOYHOTO YBIAXXHEHMS M HEJOCTaTKa BO3Iyxa. Topd BKIIO-
4aeT HEryMU(UIIMPOBAHHBIC PACTHTEIBHBIC OCTATKH, TIEPETHOW M MUHE-
paIbHbIE COEIMHEHMS.

B Benapycu 4,5 mapna. T 3armacoB Topda, B ToM gucie 1,3 MIpa. T 3Kc-
IUTyaTallMoOHHBIX, 1,3 MIIH. ra TOP(SHUKOB HAXOJUTCA B CEILCKOXO3SIii-
CTBEHHOM II0JIb30BaHHH.

JIJIs MOICTUITKY U MIPUTOTOBIICHHUSI KOMIIOCTOB OH JIOJDKEH IPUMCHSTHCS
B MHHHMAJILHBIX 00beMax (CpeaHsst HOpMa, 00ecTieunBaromas yTHIN3ainio
sKckpemenToB, — 300 xr Topda Ha ToHHY). Topd pazaensror Ha J1Be OONIb-
M€ TPYIIBI: HOPMaJbHO30IBHBINA (comepxanue 30761 10 12 % Ha cyxoe
BEILIECTBO) U BBICOKO30JIbHBIH. TopdsiHble 6010Ta B 3aBUCUMOCTH OT YCIIO-
BHI 00pa30BaHUs U XapakTepa Mpeodiafaoniei paCTUTENBHOCTH IEAT Ha
TPH THIIA: BEPXOBbIC, HU3UHHBIC U MEpexXoaHble. Topd pa3lUYHBIX THUIIOB
00I0T paznuuUaeTcs IO AarpOXMMHYECKHM CBOWCTBAM U KayeCTBY
(tabm. 7.11).

Topd ¢ comepkannem BuBnanuta Fez(POg), - 8H,O (28,3 % P,0s),
BCTPEYAIOLINICS B HEKOTOPBIX MECTOPOXKICHMSAX, MOXKHO HCIIOJIb30BaTh B
KadyecTBe yHoOpeHHs 06e3 KOMIIOCTHPOBAHUS, YCTAHABINBAS JO3Y BHECCHHUS
o hocdopy.

BepxoBoi#i Topd obOpa3yercss Ha BO3BBIIEHHBIX JJIEMEHTax penbeda u3
c(harHoBBIX MXOB, MYIIUIBI M JAPYTHX PACTCHUU, HE TPeOOBATEIBHBIX K
JJIeMEHTaM TUTAaHUS U Biare.

Tabauna 7.11. XumMu4ecKHii coCTaB pa3THYHBIX THIIOB HOPMAJIbHO30.IbHOT0 TOp(ha

Copneprxanue, % aOCOIIOTHO CYXOTO BEIIECTBa

Topd pHkel |Opranuueckoe N P.0 .0 Ca0 3oma
BEIIECTBO 28 :

BepxoBoit 2,8-3,5 95-98 0,8-1,2 |0,06-0,12| 0,05-0,1| 0,2-0,4 2-5
HusunnbIH 4,755 85-92 2,3-33 /0,12-0,5{0,1-0,20| 2,0-6,0 | 8-18
Iepexommsii | 3,5-4,7 90-95 1,0-2,3 | 0,1-0,2 |0,10-0,15| 0,4-2,0 5-8

Iepexoanbiii TOpd MO CBOMM CBOICTBAM 3aHMMAaET MPOMEKYTOUHOE
MTOJIOKCHUE MEXIy BCPXOBBIM M HH3HHHBIM. Ero HCIOJB3YIOT IS IIOA-
CTHJIKM KMBOTHBIM M IPUTOTOBJICHUS KOMIIOCTOB. Bee Buasl Topda 6oratsl
OpraHNUYeCKHM BEIIECTBOM, a CJIEIOBATEIHHO, a30TOM, HO OemHbI (ocdo-
pOM H KaiaueM. bosibinas 4acTh a30ta B TOphe HAXOAUTCS B MAIOAOCTYITHOM
opranudeckoir ¢opme u Tonbko 2-3 % B MuHepaibpHOU. OpraHumueckoe
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BEIIECTBO Top(a OYeHb YCTOMYMBO K pa3iiokeHHro. [103ToMy ero ncmoisb-
3YIOT JUIsl IPUTOTOBJIEHUSI KOMIIOCTOB.

7.1.6. KommocThI

Komroctsl (0T aT. COMPOSItUS — cocTaBHOiT) — opranuueckue yaoope-
HUSI, IOJTy4aeMble B pe3ysbTaTe PasiokKeHHs CMECH HaBo3a ¢ TOP(HOM, 3eM-
JIel, pacTUTEIbHBIMU OCTaTKaMH, (PochHOpHUTHOW MYKOW M T. 1. TIOJ BIIHS-
HHEM [EeSTEIHPHOCTH MHKPOOPTaHW3MOB. BBICOKOKAa4eCTBEHHBIN KOMITOCT
MIpEeaCTaBIseT co00i OMHOPOAHYIO, TEMHYIO, PACCHITUATYIO0 MAacCy BIIAKHO-
cThio He Oonee 75 %, ¢ peakumedt, 6MM3K0OM K HeHTpanbHOH. OH MOMKEH
COIlepIKaTh AIIEMEHTHI MUTAHUS B TOCTYITHOW ISl pacTeHUH popme.

[IpaBUIBHO TPUTOTOBJICHHBIC KOMIIOCTHI O YIOOPHUTEIBHOW IECHHOCTH
HE yCTYIaroT HaBO3Y.

B COOTBETCTBHM C TEXHHUYCCKUMH YCIOBUSIMH ISl KOMITOCTHPOBAHHUS
UCHONB3YIOT Topd BraxkHOCThIO 10 50 %, momer no 90, HaBo3 g0 92 %.
CmMech JODKHA UMETh BIIaKHOCTh 65—70 %, ObiTh chimydeil. Coneprxkanue
¢dochopa — 1,2-1,3 % Ha abCONIOTHO CyXO€ BEIIECTBO. B 3aBHCHMOCTH OT
KOMITOHEHTOB KOMIIOCTHI OBIBAIOT TOP(HOHABO3HBIE, TOPPOKMKEBBIE, TOP-
¢donometHbIe, TOphodeKkaabHbIe, HABO3OJUTHUHHBIC, KOMITOCTBI M3 OBITO-
BBIX OTXOJIOB U COOpHBIE.

Ouaeoswiti cnocod TIPUTONIECH JIJISl 3UMHETO KOMIIOCTUPOBAHUS TIPU TEM-
neparypax g0 —20 °C. Ha cnoit Topda Tommmuo#i 30 cM yKIaapIBalOT HABO3
kydgamu 1o 200-300 kr gepe3 1-1,5 M, 3aTeM CHOBa HACHITIAIOT TOP( cloeM
50 cm. [dnuHa OypTa NMpoW3BOJIbHAS, NIMPHHA Y OCHOBaHUs 4—6 M, BbICOTa
1o 3 M. B orTenens, npu cTaOMIBHBIX IUTIOCOBBIX TEMIIEpaTypax Maccy Ie-
pemernBaroT. Bpems cozpeBanus koMmocta — 3—4 Mec.

Tocnotineiti cnocob romurest 1 M00oro BpeMeHu roza. IlonepeMeHHo
yKJIaIbIBAIOT ciioi Topda 40 cM u cioil HaBo3a 25 CM 10 BBICOTHI 2 M, 3a-
BepmIaroT OypT cioem Topda 50 cMm.

ITnowaoounvim cnocob6om TNONB3YIOTCS TPU TEMIeEpaType He HIDKE —
5 °C. Ha Topdsnyto noaymky cinoem 20-30 cM paBHOMEPHO YKJIAIBIBAIOT
HaBo3. 3areM Oynbpro3epoM (Ha IUIOMIAJKaX C TBEPIBIM MOKPBHITHEM) WIIH
TSOKEIIOW JTUCKOBOM OOpPOHO# (Ha TPYHTOBBIX ILIOMIANIKAX) TOP] ¢ HABO3OM
MEPEMEIINBAIOT U CrpedaroT MacCy U XpaHCHHUS Ha MECTE WM BBIBO3AT B
ToJIe, T/Ie CKJIAABIBAIOT B OyPTHI.

[Tnomanky Ui TPUTOTOBJICHASI KOMITIOCTOB pa3sMemaroT He OimKe deM
15 M OT momelieHuH, IAe ColepKaTcsl KUBOTHbIE, 60 M — OT MOJIOYHOTO
6moka 1 300 M — OT KHJIOW 3aCTPONKH U apTE3NaHCKUX CKBAKHUH, & IO pac-
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MOJIOKEHUIO HA MECTHOCTH — HIDKE BCEX ITHUX CTPOCHHU. MecTo IOJKHO
OBITh POBHBIM, C TBEP/bIM MOKPBITHEM, C IUIEHOYHBIM 3aIIUTHBIM SKPAHOM,
HUMETh OTpaXKACHUs (BOJOHEIPOHUIIACMBIC 00pTa), @ TAKKE YCTPOICTBA IS
cOopa 1 0TBOJA TUBHEBHIX BOJI.

I]exo6bim cIOCOOOM — KPYTIOTOIWYIHO (B II€X€) MPUTOTABINBAIOT CMECH
(xommocter) cmecutensimu PCII-10, TTPT-10 u ITPT-16.

B topdonaBo3HbIX KOMITOCTaX B cpeaHeM coxepxkurcs 0,6-3,5 % a3ora,
0,2-1 docdopa, 0,6—1,5 % kanus.

TopgoxnxeBbie KOMIOCTHI. Topd yKIagpIBalOT B JBa CIUIOIIHBIX
CMEXHBIX Balla TaK, YTOOBI MEXIY HUMH OOpa3oBajOCh KOPHITOBHIIHOE
yriaybnenue (TomHa Topda B MecTaX CONMPUKOCHOBEHHS BAJIOB U C TOP-
oB 40-50 cMm), B KOTOpOE 3aIMBAIOT HABO3HYIO IKy. Ha 1 T mpoBerpen-
HOTro TOpda B 3aBUCHMOCTH OT €ro BiaxHoctu Oepyt oT 0,5 mo 1 T HaBO3-
HOM xIKkH. [locne BOUTBIBAHHS JKMKH BCIO MAcCy crpedaroT Oyliba03epoM
B 1ITabEIIs, KOTOPBIE HE YILIOTHSIOT.

AHAJOTUYHO MOXKHO 3arOTOBUTH KOMITOCTHI M3 TOp(a U KHUIKOTO HABO-
3a ¢ cootHomernneM 1:1 mmm 2:1.

CwmemmBath ¢ pekanusMu MOXHO Bce BUIBI Topda. COOTHOIICHNE KOM-
MTOHEHTOB 3aBUCHUT OT CTCIICHU pa30aBicHUs (EKATBHBIX MacC, BIAYKHOCTH
U CTENICHH pa3JioKeHus Topda.

Ha 1 T Topda mobasmsroT okono 0,5 T dpexammii. dexanmun oObIYHO CO-
nepxar 0,5-0,8 % asora, 0,2-0,4 dochopa u 0,3-0,4 % xamus. Jlyumie
BHOCHUTH TOp(odeKaIbHbIE KOMIIOCTBI Ha BTOPOW TOJ MOCIE 3aKJIAJKH, HE
PEKOMEH/IYeTCsI IPUMEHSTh UX T10/1 OBOIIHBIE KYJIbTYPHI.

TopdonomerHbie koMnocTbl. OHM MOI'YT TOTOBHTHCS M3 MOMETa
(1 gacte) u Topda (2 yactu) Ha nTuLehabpUKe UITH B XO3SHCTBE; U3 MOMETa
(1 gactp) m moussl (1,5 gacTh) — Ha Kparw yAoOpSIEeMOro IOJIS;, W3 TOMeTa
(3 wactr) u ommiok (2 yactu) — Ha nrunedabpuke. Jist yCKOpEHU pasio-
JKCHHUS B 3T KOMIIOCTHI JOOABISIOT HABO3HYIO XKIDKY HIIM a30THOE YI00pe-
Hue (2,8 Kr aMMHAYHOW CEJIUTPHI WK 2,2 KT MOYEBUHBI HA | 1] KOMITOCTH-
pyemoii Macchr). KomnocT co3peBaer ot 3 Mec [0 JByX JIET B 3aBUCUMOCTH
OT KOMIIOHCHTOB, TEMIICPATyphl, BIAXXHOCTH, YCIOBHU a’pald H Jp.
O4YeHb MEJICHHO Pa3JIararoTCs ONMUIKU U JPYTUE OTXObI XBOWHBIX JICPEBb-
eB. Kommoct roToBsT Tarke n3 kopsl (1,5 gactu) n momera (1 gactp), mo-
0aBISIOT HABO3HYIO XKIDKY HIIU a30THBIC yaI0OpeHus. M3-3a HU3KOro conep-
JKaHWS TMTATCIBHBIX OJJIEMEHTOB (B 2 pa3a MEHbBIIE, YeM B HaBO-
3€) TPAHCIIOPTHUPOBKA TAKOTO KOMIIOCTa Ha paccTOsSTHUE Oosiee 4 KM Herene-
coobOpasHa.
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B TOopdomomMeTHBIX KOMIOCTax a30Ta OOBIYHO COACPKUTCS HE MEHee
0,7 %, dpochopa — 0,45 u kanus — 0,38 %, Baaxkuocts — 70 %. [03b1 TOp-
(hOIIOMETHOT0 KOMIIOCTa COCTaBIISIIOT Ut Kaprogess 40-50 1/ra, KyKypy3bl
1 OBOLIHBIX KyJIbTYp — 40—60, 3epHOBBIX KynbTyp — 20-25 T/ra.

[MomerHOOTMIOUHEI KommocT coaepxut 0,5 % azora, 0,35 docdopa u
0,25 % xamus. KoMmocTel ¢ Kopoil coaepaaT NMUTAaTEIbHBIX 3JIEMEHTOB B
2 pasa MeHbIIIE, [I03TOMY UX BHOCST B /103aX BJBOE OOJIBLIMX, YEM HABO3, U
JTOTIOJTHUTENHHO BHOCAT B IMOYBY 2,5 KT a30Ta Ha | T KOMIocTa — CBepX I0-
TpeOHOCTH B HeM pacTeHui. [[oMEeTHOIOYBEHHBIN KOMIIOCT NPH BJIQKHOCTH
45 % conepskut obuiero asota 0,23 %, dpocdopa — 0,16 u kanmus — 0,07 %.

CMmemanHble (cOOpHBbIE) KOMIOCTBI TOTOBAT U3 TOpda, JTUCTHEB, OTH-
JIOK, Wia (7o0aBisisi TOHKWE BETKH), OOTBBI, JEPHOBOW 3€MIIH, JOMOBOTO
Mycopa, Oymaru, 30761, u3BectH (2-3 % Macchl) U Ipyrux oTxomoB. Uepes
kaxzpie 20-30 cM KOMITOHEHTHI MTOJIUBAIOT (BeKaTUIMHU WM BOJIOW M YKPbI-
BalOT ciioeM 3emsin 6 cM. Yepe3 2 Mec KOMIIOCT TepesomaduBaior. Js
YCKOPEHHMS Pa3JIoKeHUsI OTXOJ0B J00aBISIOT MO 15 Kr aMMHUa4yHOM CcenmuT-
puI u cynepdocdara Ha 1 T kommnocra. Co3peBaeT Takoil KOMIIOCT OT 3 70
12 mec, T. e. 10 TeX ToOp, MOKa, KaK | JIIOOOH NIpYyrod, He MPEBpPaTUTCS B
0JTHOOOpa3HyI0 3eMIIMCTYIO Maccy. [IpurotoBiieHre U MCIOIB30BaHUE TOP-
(SHBIX KOMIIOCTOB TpeOyeT 3HAYMTENILHBIX 3aTpaT Tpyaa U cpencts. [lepe-
BOJI TEXHOJIOTUH TPOU3BOJCTBA TOP(HOHABO3HBIX M IPYTrUX KOMIIOCTOB Ha
NIPOMBIIICHHYIO OCHOBY IO3BOJISIET 3HAYUTEIILHO CHU3UTH CE0ECTOMMOCTh
9THUX yJNOOpEeHHH, OJHAKO Ul 3TOr0 HEoOXOJMMa CHCTEMa CHEeLNalIbHBIX
MaIlIvH.

Jms KOMIIOCTHPOBAHUS MOKET OBITH HCIIONB30BAH 2UOPOIUHBIUL Jie-
HUH — OTXOJIbI TUAPOJIN3HO-IPOXKIKEBOI NPOMBIIIICHHOCTH. JIUTHUH — 0JTHO
U3 CaMbIX pacIpOCTPaHEHHBIX B IIPUPOJE OPTaHUIECKUX BeIIecTB. JINTHUH
BXOJHT B COCTAaB OJIPEBECHEBIINX KJIETOYHBIX CTEHOK BCEX HAa3eMHBIX pac-
TeHHUH. [ MIPOTU3HBIN JIMTHUH — HE PAaCTBOPHUMBIN B BOJIE OTXOJl THAPOJIN3a
JIPEBECUHBI, BKIIIOYAIONINI COOCTBEHHO JIMTHWH, OCTATKH TOJHCAaXapHIIOB,
MHUHEPAIBHBIX W OPTaHWYECKHX KHCJIOT, 30JbHBIE 31eMeHTH (1o 10 %),
a3oT, pocdop, kanuii, a Takxke npuMecH (CMOJbI, BOCK). [LITOTHOCTh JIHUTHU-
Ha — 1250-1450 kr/v’.

Ilepen mpuroroBIeHNEM KOMIIOCTOB JIMTHUH HeWTpanu3yroT. Ha poBHOM
wiomanke (50x100 m) mammuoit APYII-8 TOHKUM clioeM HAaHOCST JIOJIO-
MHTOBYIO MYyKY, CBEpXy Oylb03epoM HarpebaroT cioii surauHa 15-18 cm
1 CHOBa — CIIOM JoJIoMHTOBOM MykH (30-35 Kr Ha TOHHY JUTHHMHA). Maccy
nepemermBatoT bJ{T-3 BOCBMHKpaTHBIM NPOXOA0M, IOCJE Yero OyJbl1o3e-
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POM JeNaroT OYpTHI, B KOTOPBIX OHA BBIIEPIKUBAETCS OT 3 10 12 Mec, — moka
He nocturHeT pH 6,2. HeliTpain3oBaHHBIN TAKUM 00pa30M JIMTHUH 3aBO3SIT
B XO34HCTBa, Iie TOTOBST JIMTHUHOHABO3HbIE KOMMOCTHI (1:1), myuie sTo
JIeNIaTh BECHOM M JIETOM. BO BpeMsi KOMIIOCTUPOBAHHS BKJIFOYAIOT TOJBKO
MIEPHOBI CO CpeHecyTouHOM TemmepaTtypoid Beime +10 °C. g yckope-
HUsI KOMIIOCTUPOBaHUsI OypTHl HE JeNaloT BBICOKMMH (He Oonee 1,5 M), a
KOMIIOHCHTBI XOPOIIO MepeMennBaT. sl yCHICHUS MUKPOOHOIOTHYC-
CKHX TIPOILIECCOB M YCKOPEHHUS T'yYMH(UKAIUN B KOMIIOCTHPYEMYIO Maccy
nobasisitoT pochoputHyo MyKy (2-3 %). Ee pacnpenenstor no JIUTHUHHON
MOYIIKE, IEPEMEIIINBAIOT. 3aTEM Ha MOJYIIKY HAKJIAIbIBAIOT CIOH HABO3a,
CHOBA BCE TIEpEMEIINBAIOT U crpedaroT cMech B OypT. [Ipu OnarompusTHOM
TeMIepaType OKPY)KarfoIe cpeibl B CMECH TaKXKe IOBBIIIACTCS TeMIIepa-
typa. IIpu temneparype 40-60 °C npouecc KOMIOCTUPOBAHUS MPOAOIIKA-
erca He MeHee 100-120 gueii.

B murauHoHaBO3HOM Kommocte coaepxutcs 0,35 % N, 0,34 P,Os u
0,38 % K,0. ITomernonuranuoBelil komnocT (1:1) comepxkur 0,8 % azora,
0,4 docdopa u 0,19 % kamust. Xopomio IPUTOTOBICHHBIN JINTHOHABO3HBIN
KOMITOCT HE YyCTymnaeT TophoHaBo3HOMY 10 3()PEKTUBHOCTH U MPHU BHECE-
Hun B go3e 30 1/ra obecrieunBaeT NMPUOABKY ypoxkas 03uMoi pxku 3,0-
3,3 1/ra, kiryOHeil kapTodens — 26-27 1y/ra.

HerpaguunonHsie oprannyeckue yaoopenus. OTXOOBI TOPOJICKOTO
X03sficTBa TaKkKe MOTYT MCIIOJIBb30BaThCs Kak ynoOpeHue. B cpennem B ro-
ponckom mycope conepxurcs 0,6-0,7 % aszora, 0,5-0,6 docdopa u 0,6—
0,8 % kanus (B cyxom Bemectse). [lepe KOMIOCTUPOBAHUEM M3 HETO yia-
JSIOT METAUTHYECKHe M CTEKJITHHBIE TpeAMeTs. Mycop KOMIIOCTHPYIOT B
IOJIC Ha CIEUHUANBHBIX TUIOIAAKAX. BypThI JeNaroT WM HA3EMHBIMU, WU B
Hernmyookux (mo 0,5 M) Tpanmesx. B ocHoBanue (3—4 M mmpUHON) yKia-
IBIBAIOT cJIoi Topda 15 cm. Bypt nemarot BBepxy mUpHHON 2—3 M, BBICO-
TOM A0 2 M, AnuHA npousBonbHasg. Ceepxy 3aceimaror 3emueil 15-20 cm.
[IpomomKUTETFHOCTh KOMITIOCTUPOBAHHS COCTaBIsIeT okoyo 18 mec. Mycop
HE YIUIOTHSIOT, & HA00OPOT, YBEIWYHBAIOT NOCTYI BO3Ayxa. Jl0OGaBisSIOT
HABO3HYIO KXY, (DCKAINU, MUHEPATbHBIC YIOOPCHUs, MEPEIIONaYNBAaIOT.
BHOCAT KOMITOCT U3 TOPOACKOr0 Mycopa 3aJl0Jro 10 ceBa (HampuMep, Moj
SIPOBBIE C OCEHN).

B kauectBe opraHuyeckux ymOoOpEeHHH HCIOJb3YETCs TaKKe 0CadOK
cmounsix 600. [locie BRIACPKKH HA IUIOMIAIKAX C TBEPABIM MOKPHITUEM OH
MIPEeBpaIlaeTCcs B TBEPAYIO CBHITyYyI0 MaccCy, KOTOpas JOJDKHA COIEepXKaTh
40 % opraHH4ecKoro BellecTBa (OT Macchl CyXoro BeiecTsa), 1,6 a3ora,
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0,6 docdopa, 0,2 % kamus, pH 6,7-7. CocTaB CTOYHBIX BOJ, MX OCaJKa
(OCB) u obpasyromerocs npu Ouonorundeckorn ourictke OCB akTHBHOTO
WIa CHJIBHO Pa3jMyacTcs B 3aBUCHMOCTU OT BHJA, MPOU3BOACTBA. Hampu-
Mep, COJICpKaHHE OCHOBHBIX 3JICMCHTOB IUTAHHS PACTCHUH B OCAJKE CTOY-
HBIX BOJ MOXET KoJe0aThcs U cOCTaBIsIeT: azoTa — 1-7 %, pocdopa — 1-4,
kxamus — 0,2-3 %.

KomnocT u3 ocagka CTOYHBIX BOJ C TOP(HOM TOTOBST B COOTHOIICHUH
1:2 ¢ noGapyienueM 15 Kr u3BecTH Ha TOHHY Kommiocta. Cpok co3peBaHUs —
JIBA MECSIA JICTOM H YETBIPE 3UMOIA.

O0s13aTeNbHBIC YCIOBUS UCIOJIB30BAHUS OCaIKa CTOYHBIX BOJ U KOMIIO-
CTOB B KauecTBe yA0OpeHUs: — coONrogeHne TpeOOBaHUN OXpaHbl OKpYXkKa-
totieit cpenbl. OHU IOJDKHBI KOHTPOJIMPOBATHCS HA COJIEP)KAHNE B HUX TOK-
CHUYHBIX BEIICCTB.

7.1.7. BepMUKOMIIOCT, WJIM OHOTYMYC

BepMukoMmoct, uix GHOTyMycC, — 3TO MPOAYKT MepepaboTKu HaBo3a U
Pa3IMYHBIX OPraHMYECKUX OTXOJO0B YEPBSIMU. BHOTYMYC COICPKHUT MaAKpo-
U MUKpOdJieMenmuyl, 00JanaeT OMOJOTMYEeCKOW aKTHBHOCTBIO, COACPKHT
20pMOHbL, PETYIUPYIONIUE POCT PACTCHUH (ayKcuH, eubbepeniun), BaXXHbIC
Gepmenmol — pocghamaszvl, kamanaszvl u T. 1. [Ipr 7TOM yMEHbIIACTCS YKC-
JIO CaJIbMOHEILI, BUPYCOB.

Haubonee mmpoko HCHONb3yeTcsi B BEPMHUKYJIBTYPE HAaBO3HBI 4YepBb
Eusenia soetieda, Tak Ha3pIBaeMbIii KPaCHBIM MMOPUIHBIN Kaaru(OpHUHCKHIIA
4epBb, BhIBeZIcHHBIN B KoHIIe 40-X TT. XX cronetus B CIIIA. OH xapakTe-
pusyercst OOJBIIONH CKOPOCTBIO POCTA, IUIOJOBUTOCTHIO, MPOAOJIKUTEIHHO-
CTBIO KHM3HU. MaKCHMMaJbHOTO pa3Mepa IOCTHIAeT B 7-MECSIYHOM BO3pAacTe.
Ero gymmina 6—10 cM, TEMHO-KpacHOTO HJTH KPAaCHO-KOPUIHEBOTO IIBETA.

TpeOoBaHus K YCIIOBHUSIM BHEIIHEH CpEllbl: ONTUMAIIBHBIA TEMIIEPATyp-
HeId peskuM — 19-25 °C; pexxum BenkuBanus — 4—40 °C; yactuunas rubeis
momyitui — 0—4 °C; monHas rubens momynsiuud — Hwke 0 °C U BbImre
42 °C; ontumanbHas BiaxHocTh cyoctpara — 70-80 %; mouBeHHas Kuc-
noTHOCTH — 6,8-7,2 pH, nepuonuueckas aspauus cyocrpara. Ha xxuznenes-
TEJILHOCTU YEPBsI OTPHUIIATENILHO CKAa3bIBACTCSI HANMYKME B CyOCTpare mecTu-
LIMJIOB, XJIOpa, aMMHaKa, HEPaCTBOPUMBIX couieil. ['mbenb yepBell yare Bce-
IO HPOUCXOJUT W3-32 HENPUEMIIEMOCTH KOPMa, HEHNOAXOISILIMX YCJIOBHUH
BHEIIHEH CpeJbl, BRICOKOTO COepKaHus B KopMe mpoTenHa (6omee 45 %),
oOpazoBanust B cyOcTpaTe aMMHaKa, CEpOBOAOPOJIA, 3aCTOSI BOABI U IOHH-
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JKEHHS TeMIIepaTyphl HIKE KPUTHYECKOH. Bparamu f01eBbIX 4YepBeil sB-
JISFOTCSI KPBICHI M MBIIIHN, KPOTHI, IITUIIBI, MypaBbd W MOKpHIE. Hanbomnee
OTACHBI KPOTHI.

B 3akpBITBIX OTAIUIMBACMBIX MOMEIICHHUSIX MPOU3BOACTBOM OHOTyMYyca
MOJKHO 3aHMMAThCSI KPYTJIOTOUYHO C IPUMEHEHHEM CTEJUIaXeH W KOHTEH-
HepoB. [lonku cTemiaxei genaroTcs AepeBsiHHBIME. [1o ux Kpasm ycrpau-
BaloT OopTuKH BbIcoTOM 30 cM. Jlist ynoOcTBa BeleMKH OHOrymyca OOpTHKH
KeNaTeIbHO JeNaTh OTKUAHBIMU. PaccTosiHHE MEXOy MOJIKaMH 110 BBICOTE
IIOJDKHO OBITEH He Oosee 70 cM.

Konrelineps! aenaroTcs B BHIE SIHMKOB pasmepoM 1,0%0,5x0,25 m, uro
ymobno mua pabotel. Ilo kpasM KOHTeHHepa MPHUICTBIBAIOT PYUKH.
B mporecce mpon3BoaCTBa KOHTEHHEPHI CTaBIT OAWH Ha OIMH, HO HE Ooiee
Tpex. KoHTeiHepHsbIii crioco0, Kak U BCE OCTaNbHBIC, OCHOBAH Ha OCOOCH-
HOCTH 4epBs XUTh B clioe cybcrpara 25-30 cM U OTHUMATHCS B BEpXHHE
CJIOM IO Mepe MoeqaHus KopMa.

Haubonee mpocTbiM B OOCITYKMBAHUM W HAaUMCHEE KAITMTAJIOCMKHM
crocoOOM SIBIIIETCSI OpTaHU3AIMs BEPMHUXO3SICTBA ¢ MPUMEHEHHEM JIOXK
(OypTOB) KaKk Ha OTKPBITHIX IUIOMAAKaX, TAK U B ToMemeHusX. [lpu pacmo-
JIOKCHHU JIOK B MOMCUICHUAX HanOoJee yIOOHBIMU SBIISTFOTCS. HEUCIIONb3Y-
eMbIC KMBOTHOBOMYCCKHE moMenneHus. [Ipu pa3MeIieHun JI0K Ha OTKPBI-
THIX IUIOIIAZKaX HEOOXOIMMO HUCKITIOUYUTH BO3MOXHEIN 3aCTON BOMBI, KOTO-
phiii TyOuTeneH st yepBei. [1oaToMy uX pacnonararoT Ha HEOOJBIINX BO3-
BBILIEHHOCTSX C YKIOHOM 1-3°.

B kommoHeHTax cyOcTpara He JOJDKHO OBITh MHOPOAHBIX 3arps3HCHUH,
TaKAX KaKk KaMHH, METaJUI, KyCKH JIepeBa, CTeks0. Kormn4ecTBo memono30-
coepiKaluX BELIECTB JOJDKHO cocTaBisiTh He meHee 20 %. Ilpu stom
HEOOXOIMMO HAIWYHe MUHEPAITbHBIX JT00aBOK B BHIE TallleHONH H3BECTH,
Mena, ciaHIeBoi 3ombl. LemtonozocoaepkammumMu 106aBKaMi MOTYT OBITh
MEeJIKOHape3aHHasi coioMma, Topd (KemaTeabHO BepxoBOM ¢ Hu3kuM pH),
HaBo3 KPC c otnexkoii 6oiee 2 JieT, canporers.

[ToxroroBka cyOGcTpara BKIIIOYAET:

1) moa0op U TIIATEBHOE NIEPEMEIINBAHIE KOMIIOHCHTORB;

2) TIIATENbHBIN TOJIMB CyOcTpaTa ¢ HacklmenueM Biaroi 1o 70-80 % B
TeueHue 3-5 cyT;

3) dopmupoBanue OypTOB: B JCTHUH Nepuoj — mupuHon 1,5-2,0 M u
BeicoTo# 0,8—1,0 M, B 3UMHUI — mUpUHO# 110 3,0 M U BBICOTOM 2 M;

4) yKkpbITHE OYPTOB COJIOMOM;
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5) depmenTamus cyberparta. [locite hopmupoBanus OypTOB M YKPBITHS
X COJIOMOM BHYTPH TPOHCXOAWT IIPOLECC MOAbEMa TEMIIEPaTypsl MO
50-70 °C, koropast uepe3 HEKOTOPOE BpeMsi HAUMHAET Ma/aTh.

Ecnu KOHTpOJIb OKa3bIBAaET MaZieHUE TEMIIEPaTyphl, TO IPOU3BOSAT I1e-
pebuBKy OYpTOB C OOWMJIBHBIM TIOJMBOM, HAKPHIBAIOT COJOMOHM eIlle Ha
1 mec. Cpeanuii cpok co3peBaHus cyOcTpaTa B JIETHUH NMEPHOJ COCTABIISET
3—4 mec, B 3umMHHH — 4-5. Xpanuthcs cyocrpat Moxket 8—10 Mec, npu sToM
JOGABISIETCS MEN WIIH TamreHas u3Bectb 3—4 kr Ha 1 M° cyberpara. TpeGo-
BaHMS K COCTaBY KOMIIOCTA IIPUBECHBI B Ta0m. 7.12.

Jlo3bl Ouorymyca coctaBisioT 3—5 1/ra. YpOKaiHOCTb 3€pPHOBBIX OT
ounorymyca mossitraercs Ha 6—10 m/ra, kaprodens — 50-60 1y/ra. CruromHoe
BHeceHue 2,5 1/ra m nokaibHOoe 250-300 kr/ra maet xopommid 3PQekT y
Ca/I0BOJIOB M OBOIIEBOJIOB-JIIOOHUTENEH.

Ta6nuna 7.12. TpedoBanus Kk cocTaBy Guorymyca

P ATII
Hoxasarem (n ef(l)zlimam OPI’ Tonpma |« operkoey,
P yp (TOoCT) (TOCT) Benapycs
708201)
(OTBITHI)
OpraHuyeckoe BeuecTBo, % 40-45 40-45 40-60 43-60
Ortnorrenune C:N 15 15 15
JoctymHblii a3ot, % He menee 1,5 | He menee 1,5 1,5-3,0 1,8-2,0
P05, % 1,2 1,2 1,8-4,0 1,8-3,0
K20, % 0,5 0,5 15-3,0 0,75
T'ymye, % He menee 15,0 - - 20,0
Bunaxuocts, % 50,0 40-60 40-60 50-60
pH 6,5-7,5 6,5-7,5 6,8-7,2 7,0-7,1

7.1.8. Canponensn

Camnporens (0T rped. Sapros — ruunoi u pelos — rpssb, uin) — TOHHBIE
OTJIOXKCHHUS IPECHOBOHBIX BOJIOEMOB PA3IMYHON OKPACKU — OT PO30BOM 10
TEMHO-KOPUYHEBOW. XUMHUYCCKHIE U (PU3MUYCCKH TTOKA3aTEIIN CAIPOIIEICBBIX
yA0OpEeHUI U UX COCTaB MPUBEACHHI B Ta0m. 7.13 u 7.14.
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Ta6auna 7.13. du3nyeckue H XUMHYECKHe MOKA3aTeJH CANPONEIEeBBIX

yao0peHuii
Hopwmsl no Bugam ynoopeHuit
HaumenoBanue mokasaTerns Oprano- Oprano-
Opranuyeckue
KPEMHE3EMHCTHIC |M3BECTKOBHCTHIC
MaccoBast 101 YaCTHI] KpyIHee
o 20 20 20
10 mm, %, He Ooee
Maccosas o Biaru, %, He 6osee 60 60 50
30bHOCTD, %, HE GoJIEe 50 70 65
Maccosast gomns obmero a3ora, % Ha 15 10 He permamen-
CyXOH IPOIYKT, HE MEHEe ' ' TUPYETCS
OOMeHHast KHCIOTHOCTb, pH, He Me- 50 50 He pernamen-
Hee ' ' TUpYeTCcs
MaccoBast 1o OKCHaa Kansnus, %, 17
HE MeHee
VY nenpHas akTUBHOCTb PaIHOHYKIIHU-
o 300 - -
1oB (uesmii 137), Br/kr, He Gonee

Ta6nuua 7.14. Tunosornyeckuii cocras o3epHoro canponess B berapycn

OO6mrue Tun camponens, % OT 00IIKX 3aacOB
reoJyiornye- Ipornos- KpeMHe-
O6macTb HBIC PeCyp- | opraHuue- P KapOoHaT- | cMelaH-
CKHe 3amna- . 3eMHU- . N
CBI, MJIH. T cKuit . HBIi HBIN
CBI, MJIH. T CTBII
Bpectckas 31,8 31 a7 35 1 17
Burebckas 606,3 107,4 15 75 4 6
T'omenbckas 23,7 1,8 13 83 1 3
['ponHeHckast 315 6,2 9 33 31 27
Munckas 160,3 55,0 14 52 14 20
MoruneBckas 10,7 0,6 49 14 1 36
Beero no 864,3 174,1 17 68 6 9
Benapycu

Jlo3a BHeceHus camporesis B 1Ba pa3a 0oJblre, ueM HaBo3a. [1o ynobpu-
TeJIbHOM 1ieHHocTu 1 T canponesneit paBHonienHa 0,6—0,7 T TophoHaBO3HBIX
komrocToB. IlpuMeHeHHe campomenss B KadecTBE MECTHOTO yOOOpeHus
TpeOyeT OOJBIINX 3aTPaT Ha ero J00bIYY, TPAaHCIIOPTUPOBKY M BHECCHHE.

OKOHOMHUYECKH OINpaBJaHHA IEPEBO3KA CAlpoNeNel Ha PACCTOSHHE JI0
20 kM. KpemHesemucTbIe carnponeian He UMEIOT y100pUTEIbHON IIEHHOCTH.

B xadecTBe ynoOpeHHIA HCIIONB3YIOT TAKXKE Ul NPeCcHblX 600 (3eMITUCTAsI
Macca). Paznauunbie Bunabl mwia cogepxar ot 6 no 30 % neperHos, 0,25—
2,0 azora, 0,25-0,5 dhocdopa u 0,2-0,8 % xamust. J[036I WiIa MO O3UMBIC —
30 T Ha 1 ra, oBoHbIe, KapTodenb, KopHemtoasl — 70 T u 6osee. B nouBy
WI 3aJeNBIBAIOT TOC]IE MPOBETpUBAaHMA. ET0 MOXXHO HMCIONB30BATh TaKXKe
KaK KOMIIOHEHT IPH IPUTOTOBIEHUH KOMIIOCTOB.
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7.1.9. 3eneHoe ynoopenue

3eneHoe ynoOpeHne — 3TO CBeXasi pacTUTENNbHAsl Macca, 3allaxuBaeMas B
HOYBY JUI1 O0OTalleHHsI €€ OPTaHNYECKUM BEIIECTBOM, a30TOM H IPYI'HMH
9JIEMEHTaMH IHTAaHHWA. DTOT NPUEM Ha3bIBAIOT elle cudepayueti, a pacte-
HUS, BBIpAIlMBaeMble Ha yIOOpeHue, — cudepamami.

3eneHoe ynoOpeHHe — BaKHEHIINIT NCTOYHHMK TyMyca M a30Ta B IIOYBE.
B 3aBucuMoCTH OT BHJIa CUIEPAIBHON KYJIBTYpHI ¢ | T 3€JIeHOro yno0peHus
B [IOYBY B cpefHeM nocrynaer 140 kr opraHuueckoro Bemecrna, 3,5-5,0 kr
azora, 1,1-1,3 xr docpopa u 2,8-3,8 kr kamwms, 1-3 Kr kajipuus u
0,4-1,4 xr maruus (tadn. 7.15).

Ta6auna 7.15. Cpeaumii cocTas 3eJ1eHOT0 yA00peHHs!

CozepxaHue, Kr/T
KynbTypst Braxocre, Opranndeckoe
% Nesw | P20s | KO | CaO | MgO
BEIIIECTBO
boGoBbie 80 140 50 1,1 3,0 3,0 14
KpecTorBeTHbie 80 140 4,0 1,3 3,8 2,0 1,0
371aKOBBIE 80 140 3,5 1,2 2,8 1,0 0,4
Cmech 80 140 4,2 1,2 3,2 2,0 1,0

[Ipu 3anamke 3eyleHON Macchl cuuepaTtoB B kommdecTBe 35-40 1/ra B
nouBy nonagaet 150-200 kr azoTta, uro paBHoneHHO 30—40 T HaBO3a.

3eneHoe ynoOpeHHe yiaydllaeT arpoXUMHUYecKue, (PU3NKO-XUMHYECKHE
n (usngeckue cBoiicTBa mouBbl. OHO MOBHIIAIOT BeIWYUHY pH, cymmy
MOTJIOIICHHBIX OCHOBAHWH, CHIXKAET BEIMYMHY T'MIPOJIMTHYCCKON KHCIIOT-
HOCTH W TOJABW)XHOTO aytoMuHus. Oboramasi MoYyBy OpraHMYECKUM Belle-
CTBOM, 3€JICHOE yJOOpEHNE TOBHIIIACT CBA3HOCTh MIECYAHBIX U CYIEeCYaHBIX
MIOYB, YTO YJIy4IIaeT UX BOAHO-(DU3NUYECKHE U (PU3UUECKHE CBOMCTBA.

Ha 3enenoe ynoOpeHne oObIYHO BO3/EIBIBAIOT OOOOBBIE KYJIBTYPHI (JI0-
IIUH, TOHHHK, TOPOX, CEpaeilury), KOTOphle HaKaIUIMBAIOT OOJIBIIOE KOJIMYE-
ctBo — 1m0 150-200 kr/ra — a3ora, uyro paBHoueHHO 30—40 T/ra HaBo3a. Ilo
coziepKaHMIo a3oTta | T 3esIeHOro yoOpeHus paBHOLICHHA | T HaBo3a.

Buonornyueckas xapakTepHUCTHKa CHICPANbHBIX KYJIBTYpP HpPHUBEICHA B
Tabn. 7.16 u 7.17.

Ha 3enenoe ynoOpenue MCronb3yIOT BEIpalBaHUE CHIICPATOB B Kaue-
CTBE CaMOCTOSITEJIbHOW WJIM MPOMEXYTOYHOM KyNbTypbl. Vcmonb3oBaHue
TOTO WJIM MHOTO BHJA CHJIEpaTa 3aBHCHUT OT KIMMAaTHUECKUX YCIOBHH, KO-
JIMYECTBa TeIlIa, BJIard, yCIOBHH MECTHOCTH, I'PaHyMETPHUECKOTO COCTaBa
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MTOYBBI, HATMIWS yI0OpeHui u ceMsH. [Ipu MpoMeXyTOYHOM HCIIOIB30Ba-
HUHM CHACPaTbHBIE KYJIbTYypHl BBICEBAIOT MEXIY OCHOBHBIMH KYIbTypamH.
[IpomexxyTouHbIE KYJIbTYphl B CBOIO OY€pelb MOAPA3AEISIOTCS Ha Cilemy-
IOLLME TPYIIIbL: MOJCEBHbIC, TOKHUBHBIE, TOYKOCHBIE U O3UMBIE.

Ta6nuna 7.16. XapakTepHcTHKA CHEPAaTOB B MPOMEKYTOYHBIX MOCEBAX

KommaectBo gueit | Ypoxaiinocts 6uomaccer | Comeprkanne NPK
KynbTypst
BereTaluu (BKJIIOYAst KOPHH), T/Ta B 1T, KI
Panc o3umbIii 65 46 10,1
Paric sipoBoit 60 39 10,5
JIFOTIMH MHOTOJICTHUI 116 63 9,2
JIronuH OAHONETHUN 70 62 72
Knesep nyrosoit 116 41 14,6
Buxka + oBec 50 30 14,3

Ta6nuna 7.17. BHoJiorHYecKkasi XapaKTepHCTHKA CHACPATbHBIX KyJIbTYP

ITepuon ot nocesa mo| IlorpeGHOCTH B
MaKCHMallbHOM mpo- | Terule — cymma |Ilokaszarens 3acyxoycToi-
Kymetypst IYKTHBHOCTH Ha;lg)eM- AKTHBHBIX ﬁ:v[Mne- YHBOCTH Kyn}:;y}[;m
HOM Macchl, JiH. patyp, °C
Penbka MacauyHas 45-55 650-800 CpenHesacyxoycToiunBast
Cypenuiia sipoBas 40-50 600-750 Crnabo3acyxoycroitunBast
"opunna Genas 50-60 700-800 To xe
Paric sipoBoit 50-60 750-850 »
JIFOITMH OJHONETHHI 70-80 900-1100 »
"opox KopMOBOH 75-85 900-1200 »
Danenms 55-65 700-800 »
Cepanemnia 80-90 1100-1300 »
[lepxo (ruOpuI 03UMOIt
Cypenuibl 1 KUTalCKOU 85-95 1200-1400 »
KaIycThl)
/IoHHUK Oerblif 85-95 1200-1400 OueHb 3aCyX0yCTOHUHBAs
JIOHHHK >KenThIit 85-95 1200-1400 | Ouenb 3acyX0ycTOMUYHBAs
Buka spoBas 80-90 1100-1300 BrnaromobuBas

PasnmuaioT Tpu OCHOBHBIE hopMbl 3e1eH020 YOobpeHusa. TIOTHOE, YKOC-
HOe ¥ oTaBHOE. [losTHOE, KOT/Ia B OYBY 3allaxUBaIOT BCIO 3€JICHYIO MacCy U
KOPHH, OTaBHOE, KOT/a 3aIIaXHBAIOT CTCPHEBBIC OCTATKH U KOPHU PACTCHHIA,
YKOCHOE, KOTJla 3€JICHYI0 MacCy JUIs 3alallkd MepeBO3sAT Ha JPYrou ydva-

cToK (puc. 7.1).
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®OPMBI 3EJIEHOI'O YIOBPEHUS

CamocTosiTennsHOe

IIpomexyTtounoe

YkocHoe

-

OtaBHOe

3aHUMAIOT CAMOCTOSATENb-
HOE I10JI¢ CeBOOOOpOTa B
MEepUOJ BCEil BereTarun.
Hcnone3yercs Ha
HEOKYJIbTYPEHHBIX OYBAX
B COYETAHUH C APYTUMH
TIpHEeMaMH YCKOPEHHOTO
OKYJIbTyPHBAHHS NIOYB
(opraHMYecKHe, MHHE-
pasbHBIC yI00peHHus,

Mexay ybopkoit
ypoKast OTHOM
KYJIBTYPBI U IOCEBOM
JIpyroii B ceBoo6opo-
Te (MOKHUBHbBIE
nocesbl). OceHHHUE 1
noJ3MMHHE (TI0CeB B
ceHTI0pe — OKTsIOpe
1 TI03)XKe, a 3anaiika
BECHOIT)

TIEPEBO3AT HA MOJIsA

JIFOIHH, Y KOTOPOTO
CEMCHA BbI3PEBAIOT

Berpamusator B
BbIBOJIHOM KIIMHY,
CKaIlIMBAIOT H

ceBooboporTa.
Jlyumie mHOrONET-
HHH anKalouHbII

J1a’Ke€ B CEBEPHBIX
paiionax

Hcnons3yror ais
3aIaLIKU T10CIe
OTpACTaHus PAHO
CKOIIICHHBIX
6060BBIX KyIbTYP

Puc. 7.1. [IpuMeHeHue 3eNeHOTr0 ya00peHust

3eseHoe ynoOpeHue yIydllaeT o 0POAXE MOYBHI (pHuc. 7.2).

®YHKIHUU 3EJJEHOT'O YAOBPEHUS

L

:\;

Hcrounnk Hcrounuk rymyca Viyumator VYeunusator Beimonnsior
MUATATCIbHBIX CBOWCTBA MOYBEI 6]40110[‘”‘!60!(}/]0 JKOJIOTUHYECKUE
9JIEMEHTOB AKTHBHOCTh byHKIMK
TOYBBI
SIBasiroTcs Viyduraer 6ananc Tossimator pH, S, KounuectBo CHIKaT
HCTOYHUKOM N, rymyca, M3MeHseT V; cHUKaroT MHKPOOPraHH3MOB NOTEPH NHTa-
P, K, muxpoane- ero (ppaKkIHOHHbIIT THAPOIUTUYECKYIO BO3pacTaeT TEJIbHBIX
menToB. C 35— COCTaB, BO3pacTa- KHCIOTHOCTD, B 2-3 pasa, BELLECTB 3a CYET
40 T 3eneHoit €T KOJINYECTBO KOJIMYECTBO YBEIHYHBACTCS CMbIBa H
Macchl B OUBY TYMHHOBBIX TO/IBUKHOTO KOJINYECTBO BBIMBIBAHHS U3
nonazaer 150— KHCIIOT, a (yiib- AITIOMHHHS; canpouTHOI TIOYBBI, JCHUT-
200 kr asora, BOKHUCJIOT — MOBBIIIACTCS MHUKPO(IOpSL, pubukarmm.
KO3 HIIEHT CHHKACTCS CBSI3HOCTB TleCya- AKTHHOMHIIETOB, BeimosnHsoT
HCTIOJIb30BAHUS HBIX M CyIJINHH- a (uronarareH- ¢urocanuTap-
KOTOpOTro B CTBIX N10YB HO¥f — CHIIKaeTCs. HYIO POJib,
2 pasa Bblie, HannouBeHHslii u CHUXKAIOT
4eM y HaBO3a TOYBEHHbIH TOpaXKeHHE
BO3/yX oboraria- KapTodens
ercs CO2, uto napuoi,
YIIy4IllaeT BO3- 3€PHOBBIX —
JIYHIHOE TTHTaHHE KOPHEBOii
pactenuit THUJIBIO

Puc. 7.2. BnusiHue 3eneHoro ynoopeHus Ha cBoiicTsa noussl (B. I'. Munees)
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B kpymHOTOBapHOM HPOM3BOJCTBE arpO’KOHOMHUYECKH LEIECO00pa3HO
OTaBHOE IIPUMCHEHHE 3€JICHOTO YAOOpEHUs: 3eJIeHas Macca B 3TOM clydae
UCIIONIb3YyeTCs Ha KOpM, a 0TaBa Ha y/100peHHe.

Kpome npsiMoro BiMsiHHS Ha YIIy4IIECHHE II0J0PO/HS TIOUBBI M yBEJIH-
YEHUE YPOXKAHHOCTH CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp CHUAEPATHl CHIKAIOT
NepeyIUIOTHEHUE TOYBBI, YJIYUIIAIOT CTPYKTYpPY, MPEJOTBPAILAIOT BOJHYIO
U BETPOBYIO 9PO3UI0, BBIMBIBAHHE JIEMEHTOB IIMTaHUS U3 OYBBI.

7.1.10. Cosioma

ITo XMMHYECKOMY COCTaBY COJIOMa 3€PHOBBIX KYJBTYp XapaKkTepH3yeTcs
JIOBOJIbHO BBICOKHM KOJIMYECTBOM 0€3a30THCTHIX BEIIECTB (ILIEN0NI03a, Te-
MUIIEIUIIOI03a, JIMTHUH) U HU3KHM COJCPKAHMEM a30Ta ¥ MUHEPaTbHBIX
anemMenToB. B cpennem ona comepxur 0,5 % aszora, 0,25 docdopa (P,0s),
0,8 kamus (K;O) n 35-40% yrnepona B ¢popMe pasjIMuHbIX OPraHUYECKUX
coenuHeHuil. B coloMe HaxosITCsl HEKOTOPhIE KOJMUUECTBA CEPBI, KABIHS,
MarHus, pa3jin4HbIX MUKPO3JIeMeHTOB (0Op, Mejb, MapraHel, MOJUOJICH,
LIUHK, KOOAIBT U JIp.).

ConioMa — aKTHBHBINA YHEPreTUYECKUI MaTepuan Juisi 00pa3oBaHus Ty-
myca. [upokoe orHomenne C:N B coioMe OKa3bIBaeT OOJIBIIOE BIUSHHE
Ha pa3jioKeHUe ee B MOo4YBE. Y CTAHOBIICHO, YTO JJIsl HOPMAIILHOTO IPOTEeKa-
HUSI TIPOLECCOB pasiioxkeHus: cosiombl orHomieHne C:N 10mkHO OBITH
20-30:1. Bosee y3K0€ COOTHOIICHHE 3THUX 3JICMCHTOB IPUBOIUT K MHHEPA-
JIM3alUH Q30TUCTBIX COCAMHEHNH, a 00Jiee UPOKOE — YCUITUBACT IPOLIECCHI
UMMOOUITU3AIINY a30Ta.

[upokoe oTHOmEHUE yriaepoaa k azoty (80—100:1) caepkusaer Ouo-
XUMHUUYECKOE PA3JI0KEHUE COJIOMBI, TIO3TOMY €r0 HEOOXOAUMO YMEHBIIUT.
B cBs3u ¢ atum Hemenkue yuenbie H. B. Hutchinsoru E. N. Richariserie B
1921 r. copMynupoBaiy MOHATHE «a30THOTO (PaKTOpay», O3HAYAOIIEE KO-
JIMYECTBO HEOPraHUYECKOro a30Ta (B rpaMMax), KOTOPOE OPraHMYeCKU CBSI-
3piBaeTcs Ha Kaxapie 100 r pasmaraemoro BemiectBa. B 3aBucumocTH OT
BHJIa COJIOMBI 3TOT Mokasarelb paBeH 0,5—1,0, T. e. iss HOPMAIBHOTO pa3-
JIO)KEeHMs cojioMbl Ha Kaxkaeie 100 r ee HeoOxoaumo BHOCHTE 0,5—1,0 T MHu-
HepaJIbHOTO a30Ta, 4TO MPUBEAET K yMeHblieHuto oTHouieHus: C:N comombl
10 20-30:1.

B 3aBuCHMOCTH OT BHJIa COJIOMBI COJICPIKAHKE a30Ta B HEW MOMKET U3MeE-
HATBCS B 2—3 pa3a, B pe3ynbrare u otHouieHue C:N cyiecTBeHHO BapbUpy-
er. Tak, Ha 1 T cosoMbl TpeOyeTcss BHECEHHE PA3IMYHOTO KOJIHYECTBA J10-
MOJIHUTEIBHOTO a30Ta.

243



OcHOBHBIE (YHKITUHM COJIOMBI B Ka4eCTBE yIOOPEHUI MpeacTaBIeHbl Ha
puc. 7.3. bnaromaps 3TuM (yHKIHSAM COJIOMY aKTHBHO MPUMCHSIOT B Kaye-
CTBE YAOOpCHHS PA3IUYHBIMU CIIOCOOAMH.

Copepxur, %: N - 0,5;
P,05-0,25; K,0-10,8;
a taxxe S, Ca, Mg, B,
Cu, Mn, Mo, Zn u xp.
OTHoICHHE
C:N =70-80

COJIOMA
HA YIOBPEHHUE

HcTouHNK MUTATEIBHBIX
3JIEMEHTOB

Kasknprit rpamm yrire-
poza nomoraet $puk-
CHpPOBATh OT
15-20 mr a3ora aT™Mo-

chepsl

IMoBbimaer ¢pukcanuro
a3ota atmocdepsl

UcTouHuK yrnepoaa ana
o6pasoBaHus rymyca

B conome cozepxures
35-40 yrnepona.

B coueranuu ¢ Ny,
JKUJIKAM HaBO30M, 6000~
BBIMH CHJICPATAMH
COJIOMA [0 HAKOTUICHUIO
rymyca S5KBUBAJICHTHA
HOJCTUIIOYHOMY HaBO3y

Ynyuwaer pusmko-
XUMUYECKUEe CBOMUCTBA

IMoBbIaeT MUKpPOOHO-
JIOTHYeCKYI0 AKTHBHOCTh

VMmo0Oumm3anus azora
nouBbl. COOTHOLICHHE
C:N ne Boie 20-30,
JIOCTUTAaeTCsl BHECCHUEM
Ny, KUIKOTO HABO3A.
OnTUMasbHbIC YCIOBHS
Pa3IOKEHHUSI KIICTYATKH:
TeMIeparypa
28-30 °C, Bi1aXXHOCTH —
60-70 % IIIIB

Viydmarorest pusHKo-
XHMHYECKHE CBOIi-
CTBa, CHUKAKTCA

HOTEepH a30Ta, BO3pac-
TaeT COACPIKaHUEC

nojsuwkHoro dgocdopa

Puc. 7.3. OcuoBusle ¢yHKIMHK conoMmsl (B. I'. Munees)
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[Tpuembl BHECEHUS M CITOCOOBI 3a/ICJIKH COJIOMBI TIPUBEIEHBI Ha puc. 7.4.

NPUEMBI BHECEHHUSA U CIIOCOBbBI 3AJIEJIKHA COJIOMBI

M3menpueHHyt0
" pa3bpocaH-
HYIO T10 TIOJTIO
coJIOMY 3ara-
XHBAIOT OCe-

HBIO, a B paiio-
HaXx JI0CTaTO4-

HOTO yBJIaXKHE-
HHS 3aMaxuBa-

IOT BECHOH

Ha Tspxenbix o
IPaHyJIOMETpHYC-
CKOMY COCTaBYy
H0YBAX BO BJIAX-
HBIX KIIHMAaTHIe-
CKHX YCIIOBUSAX
pazbpocaHHy0
coJIoMy JIydIle He
3aIaxuBaTh, a
3aJIeNIBIBATH JTy-
LIMIBHAKOM,
JIMCKOBOH 6opo-
HOWH, (pe3oit

B 30Hax, noasep-
JKEHHBIX BETPOBOIL
9PO3HH, IOYBY
obpabaTsIBarOT
6e30TBaJIBHO,
3a1eIbIBATh
COJIOMY HE PEKO-
MEH/yeTCst

CosoMy HCTIOJIb-
3yI0T B Ka4€CTBE
MYJIbUH IS
60pbOBI ¢ BOJJHON
U BETPOBOI
apo3ueit

Puc. 7.4. Vicnionp30BaHHe CONOMBI Ha y100peHHe

Conoma Mo cozepkaHHIO a30Ta, (ocdopa He yCTymaeT MOACTHIOYHOMY
HaBO3Y, a 10 COJCPKAHHIO KaJlHsl 3HAYUTEIIBHO €ro MpeBocxoauT (Tabum. 7.18).

Tabnuna 7.18. CpeaHuii cocTaB cOJOMBI H COOTHOULIEHHE YIVIEPOAA K a30Ty B COJIOMe
CeJIbCKOXO035IiCTBEHHBIX KYJIBTYP, % B CyXOM BelIeCTBE

Cozepxanue, % B CyX. B-Be Jlobas-
Opranuue- CooTHoure- |ka a3oTa,
Kynbtypsr CKHH yT- HuUe yriepoxa| Ha l T

P nepo}),lr N | P2Os | KO | CaO | MgO K a33,11:y (EIN) COJIOMBI,

KT [I. B.
Poxb O3uMast a7 0,48 10,28 | 1,98 | 0,19 | 0,09 97 11
[Tmenuna o3umast 47 0,581 0,23 (212 0,19 | 0,09 81 10
Tputukane o3uMas 48 0,56 | 0,27 | 2,07 | 0,17 | 0,07 86 10
[Menuna siposas 47 0491021 | 217 0,13 | 0,14 96 11
Tputukane sipoBast a7 0,471 0,27 | 2,06 | 0,11 | 0,07 100 11
SlumeHb spoBoi 48 0,55]0,21 | 2,60 | 0,11 | 0,06 87 10
Ogsec 47 0,55|0,38 | 2,21 | 0,16 | 0,06 85 10
UIrOmHH y3KOJIHMCTHBIH 47 1,11 0,35 |1,94 | 0,93 | 0,56 42 5
Cost 46 1,10 (051|189 1,02 ]| 0,41 42 5
['peunxa 47 0,85|0,52 | 3,20 | 0,60 | 0,46 55 7
Ipoco 47 0,64 043|257 (024|044 73 9
Paric sipoBoit 47 0,70 |1 0,43 | 2,06 | 0,84 | 0,24 67 9
Kykypysa 47 0,55|0,22 |2,33|0,34| 0,23 85 10
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[Tpuemsl 3¢ (heKTUBHOTO UCTIONB30BaHUS COJIOMEBI TIOKa3aHbI Ha puc. 7.5.

IIYTHU NOBBIINEHUAS 3®PEKTUBHOCTH COJIOMBI, UCITOJI3YEMOM
B KAYECTBE OPTAHUYECKOI'O YAOBPEHUSA
——
Ipumenenune Ipumenenune TToceB 6000BBIX Buecenue coJio- Coueranue coJ10-
NM“" OecriocTH- nocJ/ie BHece- MbI NO/I MOCEB MBI C 3€JICHBIM
JIOUHOTO Hus NponamHbIX yroopennem
HaBoO3a
B 1 1 conomsl B 1 1 cono- Conoma Jedurmr azora O10T NpUEM
BHOCAT 10— MBI BHOCST CTHMYIHPYET BOCIIOJTHSICTCS [03BOJISICT B
20 xr MuHe- 6-8 T HaBo3a a30THUKCH- 3a cyet MoOH- GOJIBIIMHCTBE
PaNbHOTO C IEIIBI0 PYIOIILYIO JIM3AIHH €ro CIly4aeB MCKIIIO-
a30Ta Ipu mpefoTBpa- CIIOCOOHOCTB TPU MEKIYPSLI- YUTh BHECCHHE
HCIIONB30BA- IICHUS 60060BBIX HBIX 00paboT- MHHEPaIbHOIO
HHH TI0J, UMMOOMITH- KyJIBTYp Kax a3oTa
3epHOBBIC 3allMK a30Ta
KyJIBTYpPBI IO TOYBBI
COOTHOLICHHUSI
C:N-20:1

Puc. 7.5. Ilpuemst 3¢dekTHBHOrO HCMONb30Banus coiaoMsl (B. I'. Munees)

V3MenpueHHYI0 M pa30pOCaHHYIO MO IOJI0 COJOMY 3allaXHWBalOT Oce-
HBIO TIPH MOABEME 35101 MM BECHOW B pailoHaX JOCTaTOYHOTO yBIAKHEHHS.

Ha mouBax TsDKeNmoro rpaHyJIOMETPHYECKOTO COCTaBa W BO BIAXKHBIX
KIMMAaTHYEeCKUX YCIOBUSAX pa3OpOCAHHYIO IO TOJIO COJIOMY HE 3allaxiBa-
0T, a 33JeNBIBAl0T OBEPXHOCTHO JIYIIWIBHUKOM, JUCKOBOW OOpOHON MITN
¢dpe3oit. Takoli crioco0 3aeKu B ATHX CIIyJasx AaeT Jydmuid dQQexT mo
CPaBHEHUIO C 3a/IeJIKOH ee ruryroM. Tam, e BO3MOXXHO, IOCJIE HOBEpX-
HOCTHOM 3aJICJIKA COJIOMBI JKEIATEIEHO IOCESITh MPOMEKYTOYHYIO TTOXKHHB-
HYI0, JIy4lie 6000BYIO KyJIBTYpY.

CoJIOMy HCIIOJIB3YIOT TaK)Ke B Ka4eCTBE MYJIbYH ISl OOPHOBI ¢ BOJIHOM
U BETPOBOW 3po3uell MOoYBBI. MyJBUMPOBAHHE CO3MAET OJArOMpPHUATHBIC
YCIIOBHSL [T BITUTHIBAHHS BOABI B ITOYBY, YMEHBIIAET, a WHOT/IA U TIOJHO-
CTBIO YCTpaHSET ONACHOCTh IOBEPXHOCTHOI'O CTOKa, CIOCOOCTBYeT OoJee
PAaBHOMEPHOMY PACHPEICICHHUIO BOABI MO MOBEPXHOCTU MOYBBI, YIYYIIACT
CTPYKTYpPY MaXOTHOTO TOPU30HTA, ocialsieT ucnapeHue pnard. M3menpye-
HHE COJIOMBI peKOMeHyeTcs He Oojiee 3—7 ¢M M OHA PaBHOMEPHO pacrpe-
JIEJIIETCS IO X0y KomOaitHa.

[Ipu ocTaBlIeHUU CTEPHU U COJIOMBI, B CIIydae 3aMeHBI OOBIYHON 00pa-
60TKH 1OUYBHI Oe30TBanbHOM, HAa 40-60 % yMeHbIIaeTcs CKOPOCTh BeTpa
HaJl TIOBEPXHOCTHIO MOYBHEL. BciencTBhe 3TOTO yrpo3a BETPOBOW 3pO3HHU
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CTAaHOBUTCS MCHEE OIACHOM, IMMO3TOMY B 30HAX, TOJBCPKCHHBIX BETPOBOU
9po3uH, T7Ie 00pabOTKy MOYBEI MPOBOIAT OE30TBAILHO, 32/I€TBIBATH COJIOMY
B MIOYBY HE PEKOMEHAYIOT.

Ha mmomansax, ynoOpeHHBIX COJOMOH, JKENaTeNIbHO B MEPBYIO O4Yepenb
pa3memaTh 000OBBIE WIIM TIPOTAIIHBIE KyJNbTyphl. lIpu moceBe Ha 3THX
IJIOMAAsIX HEOOOOBBIX KYJNBTYpP TOJE3HO BHECTH a30THBIE yIOOpEHUS W3
pacuera 8—10 kr a3oTa Ha |1 T COJIOMBI 3€pHOBBIX KYJIbTYp H 7—8 KT — Kpe-
CTOLIBETHBIX. BHOCHMBIN BMECTE C COJOMOW a30T B O0IICH HOpME MHUHE-
PAIBHBIX YIOOPCHUI HE YYHMTBHIBACTCS, TAK KaK OH BKIIFOYAETCS B OOIIMA
000pOT a30Ta MOYBBI U MOXKET UIPaTh ONPEACICHHYIO POJIb JIIIb MPH CH-
CTEMAaTUYECKOM NMPUMEHCHHUU COJIOMBI Ha YIOOPEHHUE B CEBOOOOPOTE.

Hopwma 10mnoHUTeIbHOTO BHECCHUS a30Ta C COJIOMOI MOXKET CYIIIeCTBCH-
HO Pa3iMYaThCs U 3aBUCUT OT KIMMATa, IIOAOPOIUS MOYBHI, BUAA COJIOMEI,
3€JIeHOTO yNOOpeHwMs, BUa BRICEBAEMON Ha 3THX IUIOMAAAX KYIbTypel. Bo
BCSIKOM CITy94ae YCTAHOBJICHO, YTO JETIPECCHBHOE JCHCTBHE COJIOMBI Ha Tep-
BOH KyJIBTYpe MOKHO TIPEIOTBPATUTh, ECIIM BHECTH TaKOE KOIMIECTBO MHUHE-
paspHOTO a30Ta, kKotopoe obecrieunt otHotenue C:N, paBaoe 20:1.

Xopommmwii 3¢ dexT HabmogaeTCs TP KOMOMHAIIMK YAOOPEHHS COIIOMO
u 3eneHoro ynoopenus. [Ipu 3ToM MOTYT OBITH MCIIONB30BaHBI PAa3IHYHBIC
BUJIBI 3€JICHOTO YIOOPCHHS: CaMOCTOSITCIIBHBIC MOCEBBI, IMOXKHUBHBIC WU
MOJICEBHBIC KYJBTYpHIL. Jlydiiee AEWCTBUE OTMEYACTCS PU MCIIOIh30BAHUN
Ha 3eJIeHOe yJo0peHue 000OBBIX KYNIBTYp, TaK KaK COJIOMa OKa3bIBACT IO-
JIOKHUTEIBHOE NICHCTBHE HAa POCT O00OBBIX M (DUKCAIMIO MU a30Ta U3 aTMO-
cepsl.

MuHepalbHble a30THBIC YAOOPCHHS MOYKHO 3aMCHHTH OCCIIONCTHIIOY-
HBIM JKHIKAM HaBO30M M3 pacuera He MeHee 6—8 T Ha 1 T coioMbl. Y 100-
PEeHHS 3aIeNBIBAIOT B IOYBY, BBITIONHSSA JYINICHWE CTEPHH Ha TIyOHHY
8-10 cm. Yepes Tpu Henenu 3550b BCIaxuBaOT. Ha TIIMHUCTBIX U CYTJIMHU-
CTBIX MIOYBaX HABO3 BHOCAT OCEHBIO MIJIM BECHOI, Ha CyNECYaHBIX W Iecya-
HBIX — TOJIBKO BECHOM.

Bo BpeMs yOOpKH 03UMBIX KYJIBTYP COJIOMY H3MEIbUAIOT, PABHOMEPHO
pacrpeseNsoT 0 MOBEPXHOCTH IOJIS U 33JCTbIBAIOT HA Nryouny 8—10 cm.
Jlydme mocne 3aeiKu COJIOMBI CesATh 3epHOO0OOBBIC KYIBTYPHI, TaK Kak
oJ1 APYyTUE, OCOOCHHO 3¢pHOBEIC, HEOOX0AUMO BHOCHTH 1m0 10—12 Kkr a3orta
HA TOHHY 3aI1aXaHHOW COJIOMBI.

7.2. BakTepuanabHble yA00peHUs
BakrepuanbHbie YIOOpEHHS — 3TO MpenapaThl BHICOKOAKTUBHBIX MUKPO-

OpraHMU3MOB, YJIYUYIIAOMUX YCJIOBUA NHUTAHUA CEIIbCKOXO035HCTBEHHBIX
KYJIbTYP. OpI/IeHTaHI/Iﬂ PACTCHUCBOACTBA HA 3KOJIOTUYCCKYIO U SKOHOMHYC-
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CKYIO 11eJ€CO00pa3HOCTh NpEeayCMaTpUBaeT BHEIPEHHE COBPEMEHHBIX JI0-
CTHKCHHMI OHMOTEXHOJIOTMH, B TOM 4YHCJIE OaKTepHaNbHBIX yIOOpEHU,
00ecreunBaONINX UCIOIb30BaHNE OMOIOTHYECKIX MEXaHU3MOB ITUTaHUS U
3alUTBl pacTeHWi. BakHBIMH apryMeHTamH B TIONIb3y OaKTEpHAIbHBIX
ynoOpeHni SBIAIOTCS MOJHAs 6€30MaCHOCTb JUISl YETI0BEKA M OKPYKaromeH
Cpenbl, SKOJIOTHIecKasi O€30MacCHOCTh M BO3MOXKHOCTh CHM)KEHHS 103 MH-
HEpaJbHBIX YAOOPEHUH U TOXUMHUKATOB.

[Tpn npumeHeHHn OakTepUaNBHBIX yI0OpeHHH o0ecreunBaeTCsl MOBBI-
LIEHHE YPO’KaHHOCTH M KaueCTBa CEJIbCKOXO3SHCTBEHHBIX KYJIBTYp 3a CUET
Ononorn4yeckoi a30TUKcauu aTMOC(HEPHOTO a30Ta, MUKPOOHOI MOOMIN-
3aI[MM OCHOBHBIX 3JIEMEHTOB MHHEPAJILHOTO MUTAHUS, CTUMYJIALUK POCTa,
MOBBILIEHUS YCTOWYNBOCTH PACTEHUH K KOPHEBBIM HHPEKIIHSM.

Hawubonee mmpokoe pacnpocTpaHEHHE IOJYYHMIM IIpernapaThl, COoaep-
XKalye a30TPUKCUPYIONINE MUKPOOPTaHU3MBL. bronornaeckuii a3ot B mo4-
B€ HAKaIUTMBACTCA B PE3yJbTaTe CUMOMOTHYECKOH, HECUMOMOTHYECKOH U
acconmaTuBHOM azoTdukcanuu. CUMOMOTHIECKYIO a30T(UKCAITUIO BBITION-
HSIOT KJIIyOCHBKOBBIE OAKTEpHH, KMBYIIHNE HA KOPHSIX OO0OOBBIX KYIBTYD.
B cum6buno3e ¢ kiyOeHBKOBBIMU OakTepusiMu ©6000BBIE CIIOCOOHBI YIOBJIE-
TBOpUTH 110 60-90 % cBoeit moTpeOHOCTH B a30Te 3a CUET OMOIOTHYECKON
a30TQUKCaLUH.

ITo mannsiM UHcTHUTyTa mouBoBeneHus u arpoxumuu HAH benapycy,
OJTHOJIETHHE 3epHOO000BBIE KYJIbTYpHI (JIIOIHH, TOPOX U Jp.) 3a CE30H CBS-
3p1BatoT Ha 1 ra ot 150-200 xr a30Ta, NpUMEPHO MOJOBHHA €r0 OCTAeTCs B
noyse. MHoroserHre 6000BbIe TPaBbl NPOAYLMPYIOT 3HAYUTEIHHO OOJIbILE
azora. Kiesep 3a Bereramuio ycsauaer 200-250 xr azora u3 arMmocepsl, B
mouBe mociue cedst ocraBisieT 75—-100 kr azora. JlonepHa npoaynupyeT B
cnMOmo3e ¢ KIIyOeHBKOBBIMU OakTepusMu U cBs3biBaeT 300-350 kr a3oTa,
ocraBisist mocne cedst B mouse 120-150 kr a3ora.

Bakrepuansable ymoOpenus npomsBomatr B CIIHA (20 muta/ra mopiuit
exeroano), Asctpuu (6-9 muH), bpazwmmn (4—6 muH), Manun (2—4 MiH),
Kananme (2,5 mnn), Aprentune (2-3 muH), YpyrBae (1-2 muH), Poccun
(0,3 mun).

Wucruryrom mukpobuonornn HAH Benapycu mnst 6akrepusanmun 6o-
00BBIX KyJbTyp ObUIO pa3paboraHo OakTepuanbHOe ymoOpenue CanpoHHT,
KOTOpOE€ INpHUMEHsIeTCsl B pecryOinke B Hacrosmiee Bpems. VIHOKyssmms
ceMsiH 6000BbIX KynbTyp CanpoHUTOM NOBBIIIAET () (PEeKTUBHOCTH O000BO-
PpH300aKTepHaIBLHOrO CUMOKM03a, YPOXKAHHOCTE OOOOBBIX KyJIbTYp, YiIydllla-
€T Ka4eCTBO MPOAYKIIHH.

OCHOBHBIMH YCJIOBHSMH ()OPMHUPOBAHUS ITOJHOLIEHHOTO cUMONO03a KiIy-
OCHBKOBBIMU OAKTEPUSAMH SIBIISTIOTCS ONTUMU3AINSA KATMHHOTO U (pocdop-
HOTO MHTaHUs, BHeCEHHEe MuKpoynoopenuii (B, Mo, Co), perymupoBanue
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MTOYBEHHON KHCIIOTHOCTH, COOJIOICHHWE HEOOXOMUMBIX arpOTEeXHHYECKHX
mpueMoB W OakTepu3alus ceMsH OOOOBBIX KYJbTYp ClHenu(pHIHBIMH
HITaMMaMH KIyO€HbKOBBIX OaKTepuil.

CanpoHuT — npenapar KIyOeHbKOBBIX OakTepuil, cyOCTpaTHBIM HOCH-
TeIeM KOTOpPOTO SIBJISICTCS OpTaHWYEeCKHH camporens. M3rotaBnmBaercs
KHUIKUHA TIperapaT Jyisi pa3siiuHbIX 0000BBIX KyJIbTyp. OO0BeM rekrapHOi
Hopwmel 0,2 11. TIpennoceBnast o6paboTtka 1 T ceMsiH 3epHOOOOOBBIX KYJIBTYp
poBoaUTCS paboueit cmeckhto: 1 n camponuta U 10 1 Bomel (Hemocpen-
CTBEHHO IIE€PE UCTIOIH30BAHHEM ).

Cost Pu3 — ceinmyyas npenaparuBHas opma OMoynoOpeHust, moiyydae-
Mas IyTeM WUMMOOWIM3aIuu Ha TOp(SHOM cyOcTpare-HOCHUTENIEe KIIETOK
s pexTHBHOTO TUTaHMSI KIIYOCHBKOBBIX OaKkTepwid. YIIydiaeT a30THOE ITH-
Tanue. [loBblmaeT ypoxxalfHOCTh ceMsiH cou oT 5 10 135 %, 3eneHoit maccel
10 30 %.

Ha ocHoBe a3otobakTepa (CBOOOIHOXKHUBYIIETO a30T(HUKCATOPA) METO-
JlaM{ TeHHOW WHXKEHEpHH co3llaH OakTepuaibHbli npenapar Puzogma. Io
pe3ysibTaTaM HUCHbITaHuH Pr3odun moBblmaer ypokalHOCTH TOMAaTOB H
OoTypIoB B cpemHeM Ha 25 %, 3amenss 20 % a3oTa MHHEpaJIBHBIX ymoOpe-
HUH OMOJOTHYECK! (PUKCHPOBAHHBIM.

VYilyqmuTe a30THOE NUTaHWe HEOOOOBBIX KYJBTYpP CIIOCOOHBI accOIUa-
THBHBbIe a30T(¢ukcaTopbl. PasMepsl accOMaTHBHONW a30T(QHKCAINU pa3-
JIMYHBI W, COTJIACHO JIMTEPATypHBIM JaHHBIM, B 3aBUCUMOCTH OT BHJA pac-
TEHUH ¥ TTOYBCHHO-KIIMMATUYECKOM 30HBI KoyieOmoTes ot 3—50 kr a3ora 3a
TOJl B CTpaHaxX ¢ yMepeHHbIM kimMaToM a0 200-600 Kr B cTpaHax C TPOIH-
YECKUM KIIMMAaTOM.

AXTHBHBIMH acCOLMATUBHBIMU a30TdukcaTopamu siBisitorest Azospirilla
u Klebsiella planticola 5. ITo nanabiM MHCTHTYTa MOYBOBEIEHUS M arpo-
xumun HAH Bemapycu, ycBoeHne azora arMocdepbl 36pHOBBIMH KYJIBTY-
paMu 3a cueT HECUMOMOTHUYECKOHN a30T(QHKCAIIMU 32 BETETALHIO COCTaBIISET
33-38 kr/ra, MHOTOJICTHUMH 3JIAKOBBIMH TpaBamu — 29-45 kr/ra. OCHOB-
HBIE TYTH AaKTHBH3ALWH TNPHPOJHOTO MOTCHIMANAa ACCOIMATHBHOM a30T-
(UKcay — ONTUMH3ALUS MUHEPAILHOTO MUTaHUSI HEOOOOBBIX KYJIBTYp H
NpUMEHEeHne OaKTepHalbHBIX yIOOpEHHH Ha OCHOBE aKTHBHOTO IHTAaHUS
Ia30TpooB. DTH MUKPOOPTAHM3MBI Pa3MEIaloTCsl B BEPXHUX CIIOSIX pac-
TUTEJIBHOW TKaHM KOPHEH M B OJAarONPUATHBIX YCIOBHAX MOTYT obecreyn-
BaTh 10 40-50 % moTpeOHOCTH pacTeHUH B a30Te.
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B Bemapycu Ha OCHOBE 3THX aCCOIMATHBHBIX INA30TPO(HBIX MHUKPOOP-
TaHU3MOB pa3paboTaHbl OakTepHaabHBbIe ynoOpeHus A3o0akTepuH u Pu-
300aKTepHH COOTBETCTBEHHO.

A300aKTepuH — OaKkTepUaNbHOE YIOOpEHHE HIMPOKOrO CICKTpa ACH-
ctBuUs, paspadoranHoe B PYII «MHCTUTYT MOYBOBEACHUS W arpOXHUMUI).
OHO TpUMEHSIETCS ISl 3€PHOBBIX KYJIBTYp, MHOTOJICTHHX TPaB U JbHa-
JIOJITYHIIA.

A300aKkTeprH HW3roTaBIUBAcTCs B XKUAKOW dopme. OObeM TeKTapHOM
HOpMBI — 0,5 11/Ta — MOKET OBITH MCIIOJB30BAH KaK I 00pabOTKU CEMSIH,
TaK u Juis 00padotku nocesos. [IpeanoceBnas oopadorka 1 T cemsH 3epHO-
BBIX KYJIBTYp NpoBoAMTCS pabodel cMechio: 1 i1 azobakrTepuHa, 1-2 1 pac-
TBOpa npuiumnarens u 3—4 1 Boapl. OO0paboOTKa MOCEBOB MPOBOJMUTCS CMe-
chio U3 pacueta Ha 1 ra: 0,5 1 Azobakrepuna + 150—-200 1 BOBI.

PuzobakTepun — 6akTepruaabHOE YAOOpEHHE HA OCHOBE aCCOIMAaTHBHO-
ro auasorpoda Klebsiella planticola 5 nust 3epHOBBIX KyJbTYp, 061amar0-
LIero MHOXKECTBEHHBIM dddexTom (pukcanus armocepHoro azora, ouo-
CHHTE3 WHAONWIYKCYCHOM KHCJIOTHI, IIOJIaBICHHAE >KH3HEAEATEIbHOCTH
KOPHEBBIX MATOTeHOB). Y moOpeHne pazpadboraHo B MHCTUTYTE MUKpOOHO-
norun HAH Benapycu.

[Mpumenenne PuzobakreprHa MO3BOJISET NOBBICHTh YPOXKANHOCTD 3epHA
Ha 10-15 %, CHM3UTHP XUMHYECKYIO HATPY3Ky Ha MOYBY M JO3BI a30THBIX
ynobpennit Ha 20-30 %. Ilo nanubM Kadenpsr arpoxumun YO BI'CXA,
YPOKAMHOCTh 3€pHA OBCAa MPHU WHOKYJISALUU CeMsH PH300akTeprHOM yBe-
JuauBasiack Ha 5,2—8,7 1/Ta, comeprkaHue CeIporo Oenka B 3epHe — Ha 0,9—
1,1 %. YpoxaifHOCTh 3epHa SIPOBOM MIICHUIH IIPU NMPUMEHEHNH Pu3obak-
TepHHa Bo3pacrtaia Ha 6,5 1/ra, o3umont pxu — 6,2 1y/ra.

Pu3obakTeprH M3rOTaBIMBACTCS B KUAKOW GopMme, 00beM TeKTapHOM
no3el 0,2 1. HopMmbr pacxoga Puzobakrepuna mist o6pabotku 1 T cemsH
SIpOBOM MIeHUIBI cocTaBiAoT 1,1 1, qis o3umoit pxku — 0,9 1, s;tumens —
1,1 1. HemmocpenctBeHHO mepen oOpabOTKON ceMsiH TMperapaTr pa30aBIsioT
10 71 BOJBLI.

Paspaborana Takke ycoBepuicHCTBOBaHHas (opma Puzobakrepuna c
MOBBIIIICHHBIM CPOKOM XPAaHCHUS, MPUKPEIUIIEMOCTBIO H BBIKHBAEMOCTBIO
MIPOJYIIEHTa Ha KOPHAX 36pHOBBIX KyJNbTYp — Pu3odakrepun-C.

B ycnosusix benapycu ¢ocdop BTOpoli 1Mo 3HAYUMOCTH IJIEMEHT IMHUTA-
HUSI, UTPAIOIINN BAXHYIO POJIb B (DOPMHUPOBAHUM YpOXKasi U KAUECTBA CCIlb-
CKOXO3SHCTBEHHBIX KYIBTYD.

250



Hcrnonk3ys OakTepuasibHbIe ymoOpeHus Ha ocHOBe (ochaTMoOmIn3y-
onmx OakTepui, MOXXHO IOBBICHTH JOCTYHHOCTh TPYAHOPACTBOPHMBIX
(docdaroB Ui CETbCKOXO3SUCTBEHHBIX KyibTyp. U3 ¢docharmobummsyro-
nmx OaKkTepHalbHBIX ynoOpeHuil B benapycu Hambounblnee pacrnpocTpaHe-
HUe nony4dun puroctTaModoc.

®urocTumodoc — docharMoOmTH3yIONIee OAKTECPUATBHOE YI0OpEHIE,
JICHCTBYIOIIAM HA4YaJIOM KOTOPOTO SIBJISICTCS KHBAasi KyJIbTypa H POCTOCTUMY-
JMpyIoIMe MeTaboauTE MHKpoopranusmoB Agrobacterium radiobacter.
Hapsimy co criocoOHOCTRIO TpaHC(HOPMHUPOBATH TPYAHOPACTBOPUMBIC (hocha-
TBI XKeJIe3a, AIFOMUHUS M KaIbIUsI B JOCTYITHBIC JJISI PACTCHHUN COCTUHCHHUS
¢docdopa, mpoaymeHT OHompenapara CHHTE3UPYET OMOJIOTUIECKH aKTHBHBIC
coemuaenus (a-UYK, puboduraBiH, aMHHOKHCIIOTBI), & TAKXKe XOPOIIO TIPH-
JKHUBACTCS B pu3ocdepe U KOJIOHU3UPYET KOPHHU PACTCHUIA.

®durtoctumodoc dhPeKTHBEH MPU BO3AEITBIBAHUK 3EPHOBBIX, 3€PHO00-
OOBBIX M OBOIIHBIX KYJIBTYp, CTUMYJIHPYET IPOpacTaHUE CEeMSH, (U300~
THYECKUE MPOIECCHl B PACTCHHSX. 32 CYET MOBBINICHHUS ITOJBHKHOCTU
TPYIHOPACTBOPUMBIX (OC(ATOB IMOUYBHI TO3BOJSAET KOMIICHCHPOBATH 15—
30 % mpumensiembix (ochopHbIx ynoOpeHuil. MHOKYISIMS CEMSIH Cellb-
CKOXO3SMICTBEHHBIX KYJIBTYp 3TUM YIOOpPCHHEM IOBBIMIACT YPOKANHOCTD,
1o o0oOmenHbM gaHHbIM VHetuTyTa Mukpoouosiornn HAH benapycu, B
cpemaem Ha 20 %.

®durocTUMO(OC U3rOTABIUBACTCS B KUAKOH (opMme, 00beM TeKTapHOM
HopMel — 0,2 1. Hopma pacxona ¢urocrtumodoca, pasbasinennoro B 10 i
BOZBI TSl 00pabOTKU 1 T ceMsH SpoBO# MIIEHUIBI cocTaBiseT 1,1 i, mis
KyKypy3sl — 5,0 11, 3epH006000BBIX — 1,0 11, cCon — 2,5 1.

B nesnom psae cTpaH cefiyac yCrenHo NPUMEHSIOT COBMECTHYIO HHOKY-
JSAIUI0O CeMAH Pa3NUYHBIX KyNbTyp MpenapaTaMu a30THUKCHPYIOUUX H
(dbochaTMOOMITH3YIOMUX OaKTEPHA, YTO TO3BOJSET OJHOBPEMEHHO YIIyd-
mIath a30THOE U (POCHOPHOE MUTAHKUE PACTCHHU.

Pm3obakrepun + duroctuModoc — CHHEPTHYECKHE TIpenaparbl Ha OC-
HOBE IMa30TPOMHBIX U HOoCcHaTMOOMINZYIOMUX MUKPOOOB-HHTPOAYIIEHTOB.
®dopma mpemnapara KUIKas.

Pu3ogoc BeIyckaeTcs Tpex MapoK: Ui TajieTH, JIIOUCPHBI U KICBepa.
[IpennasnaueH ays yCWIIEHUS a30TPUKCHUPYIOMEH CIOCOOHOCTH O0OO0BBIX
KynbTyp U Qocharmodmnmzanuu. [ToBBIIACT ypOKANHOCTE CEMSIH Tallerd
Ha 6,7 1/ra, TroIepHbI — Ha 2,7, KiIeBepa — Ha 2,6 1y/ra, 3eJICHOW MacChl — Ha
4,1, 16 m 8 % cooTtBercTBeHHO. HOpMa pacxoma — 200 mur/ra.
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TexHoy10THsSI BHeceHUs] OaKTepHAJBbHBIX yaoOpenuii. Haumbomnee >¢-
(heKTUBHO TIPOBEJICHUE TMPEANIOCEBHON 00pabOTKHM ceMsH OakTepHalbHBIMH
yIOOpEHHUSMH B JCHb IIOCEBA B CIICIMANBHBIX IMOMCIICHUSX MM IO/ HaBe-
coM. MHOKyIIAIHS CeMsiH OaKTepUalTbHBIMU YOOPCHUSMH OCYILECTBIISCTCS B
MarmuHax Jis npoTpaBimuBanus cemsiH [1C-10, KIIC-10, TIC-10A, Mo6u-
tokc-Cynep, I'pamaxc-B, Xere-11, PeGep mpu ycnoBuu npeaBapUTeIbHOM
OYHUCTKH OT XUMUUYCCKHX MPEHapaToB, COACPKALIUX PTYTh.

[IpennoceBHas 00paboTKa CeMsIH OaKTepHATBHBIMA YIOOPSHUIMH MOXKET
MPOBOAUTHCS KaK C MPUMECHEHHUEM TPIIIUINATENS, Tak 1 0e3 Hero. B kadectse
MPWIKTIATENIT MOXKHO HCIONB30BaTh 2%-HbIN BomHbIAH pactBop NaKMII.
Jlys mpuroTOBIIEHH paboduero pacTBopa MPHIIHIATENS HCIOIb3YIOTCS eMKO-
CTH, OCHAIIICHHBIE TEPEMEIIMBAIOIIUM YCTPOHCTBOM. BhICylIeHHBIN U U3-
MmenpueHnbiii NaKMII pactBopsitor B Bome mpu Temmepatype 40-45 °C.
Jls obecriedeHusI paBHOMEPHOTO HAOYXaHWS B pacdeTHOE KOIWYECTBO IIO-
JUMepa TpU TIOCTOSTHHOM TT€PEMEIIMBAHNHU JTO0aBISAIOT 2/3 HEOOXOIUMOTo
o0beMa Bonbl. OpHEHTHUPOBOYHAS JUIMTEIHLHOCTH mepemernuBanus — 30—
40 muH. B ciydae HEMoJHOTO pacTBOPEHHs MOJIMMEPa NEPEMELINBAHUE TTPO-
JIOJDKAFOT.

ITpn pabore ¢ OakTepUANBHBIMH YIOOPEHHUSIMH PAOOTHHKH JIOJKHBI
OBITh 00CCIICUCHBI CIELOCKION U MHINBHUIYaIbHBIMH CPEIICTBAMU 3alllH-
THI: PE3MHOBBIMHU TI€pUaTKaMH, 3alIUTHBIMH OYKaMH, pecrmpaTopamu. [Ipu
paboTe ¢ OakTepUANLHBIMU yIOOPEHUSMH HE CICIyeT JOMyCKaTh IOMaja-
HUs OpBI3T HAa KOXKY W B IJIa3a, YTO MOXKET BBI3BATh pasapaxenuc. [Ipu mo-
MaJaHuH KUIKOCTH HA TTOKPOBBI KOKH U B TJIa3a WX CIEAYeT TIIATEeIHHO
MIPOMBITH OOMIIHHBIM KOJTHYECTBOM BOBI.

BaktepuanbHble ynoOpeHUs CICIyeT XPaHUTh B CYXUX IOMECIICHUSIX,
3aNIUIICHHBIX OT IMOTaJaHUsI OCaIKOB U MPSAMBIX CONTHEUHBIX JIydeH, ONTH-
ManbHas Temneparypa xpanenus ot 0 10 +4 °C. Cpok rogHOCTH 3aBUCHT OT
BUJIA U MPEHapaTUBHON (hOPMBI OAKTEPHATBHBIX YIOOPCHUIA.
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8. IPUMEHEHUE YI[UOBPEHI/Iﬁ 11O OCHOBHBIE
CEJIbCKOXO3AUCTBEHHBIE KYJIbTYPbI

8.1. O3uMblIe 3epHOBBIE KYJIBTYPHI
8.1.1. O3umasi mMeHUIA

Ozumas mreHuIa Oonee TpeboBaTeIbHA, YEM O3MMasi POXKb, K ILIOIO-
POIMIO TIOYB WM OTPHLATEIHHO OTHOCHTCS K TTOBBIIICHHOW KHCIOTHOCTH.
HanbGonee npuro HbIMA I 3TOH KyJIbTYpHI SBJISIFOTCSI aBTOMOP(HBIE Aep-
HOBO-TIOZ30JIUCTBIE CYIJIMHHCTBIE W CyNecYaHble, MOJCTHIIAEMbIE MOPEH-
HbIMH cyriuHKamu 1mouBbl ¢ pHge 6,0-7,0, conepxannem rymyca 2 % u
BhILIE, MOJABMKHOTO (ocdopa n xamus 6osee 150 mr/kr. Jns popmuposa-
HUSL | T OCHOBHO NPOJYKIMU U COOTBETCTBYIOIINUM KOJIMYECTBOM MOOO0Y-
HOW TPOJYKUHUM JUIsi O3MMOW IueHuIsl Tpedyercst B cpexHeM 30 kr N,
11 xr P,O5 u 20 kr K,0.

O3uMast MIIeHUIIa MeHee 3MMOCTOMKas ¥ 3aCyX0YCTOMYMBasI, 4EM POXKb.

CaMbIMH OTBETCTBEHHBIMH II€PHOJIAMH B NMHUTAHUU O3MMOM IIIEHUIIBI
SIBJISTFOTCSI 2 TIEpUOJIa;

- OT BCXOJIOB JI0 yXO/a TIOCEBOB B 3UMY;

- BECHOM B Ha4ajie BO30OOHOBICHHS BETETALIUH.

B nepBeIit iepros 03uMasi MIIEHUIA MPEABSIBISCT MOBBIIICHHBIE TPE0O-
BaHUSI K (pocOpHO-KaMMITHOMY THTaHUIO, KOTOPOE CIIOCOOCTBYET MOII-
HOMY Pa3BHUTHIO KOPHEBOW CHCTEMbI M KYIICHHIO, HAKOIUICHHIO CaxapoB,
4TO Ba)XKHO ISl XOPOIIEH Mepe3nMOBKU. B 3TOT mepuoj o3umas mineHuna
JIOJDKHA OBITH yMEpEeHHO oOecrieyeHa a30TOM, TaK KakK MOBBIIIEHHOE a30T-
HO€ IUTAaHUE MOHMXKAET yCTOMYMBOCTb PACTEHUM K IIEpE3UMMOBKE. Y cIeni-
HOM Mepe3nuMOBKe CIIOCOOCTBYET BHECEHHE OPTaHUYECKUX YI00pEHUI.

[Tpu oTpacTaHuu paHO BECHOI O3MMBIE HYXIAFOTCSl B YCHJICHHOM a30T-
HOM TIMTaHUH, TaK KaK B 3TO BpPeMs 3alachl MHHEPAJILHOTO a30Ta B TI0YBE
Il HEBEIIUKH.

OTO CBS3aHO C TEM, YTO IIPOLECCH MOOMIM3ALMK a30Ta MOYBHI B OCCH-
HE-3UMHHH NepUo/| MPOTEKAIOT €1a00, 2 UIMEIOIINECS] HUTPAThI TEPSIOTCS U3
KOPHEOOMTAEMOT0 CJI0s BCIEACTBHE BHIMBIBAHHSI.

[pu mocese B paaku 3pPeKTHBHO BHOCUTE (HOCPOpPHBIC YIOOPEHNUS, TaK
Kak cyiabasi KOpHEeBas CHCTEMa O3MMbIX 36PHOBBIX B Hauasle pOCTa HE MOXKET
U3BJICYb JOCTATOYHOTO KojuuecTBa ¢ocdhopa u3 moussl. [loaromy dhocdop,
BHECEHHBIH B PSJIKH, MEHbBILIE CMEIINBACTCS C MMOYBOW U ObICTpEE MPOHHUKA-
€T B KOPHEBYIO CUCTEMY M B JalibHEHIIIEM BKIIOYACTCS B MPOIECCHI MUTA-
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TEJIbHBIX BEIIECTB CEMEHH, CIIOCOOCTBYET YCHIIEHHIO pOCTa KOPHEBOH CH-
CTEMBI U II0/JI3eMHOW MACChl paCTEHHH, MOBBILICHUIO COJEPIKaHUs CaxapoB B
pacTeHusX, 4YTo B JaJbHEHIIEM OIpesesieT YCTOHUYMBOCT PaCTeHHH K He-
OJIaronpUATHBIM YCIIOBUSIM 3UMOBKH. PsiikoBoe BHeceHHe ocdopa B 103e
15-20 xr 1. B. CIOCOOCTBYET MOBBIIICHUIO ypOXXaHOCTH 3epHa Ha 1,5—
2,5 w/ra.

Cuctema ynoOpeHUst 03UMO# TIICHUIBI, KaK IIPAaBUIIO, TPEXWICHHAS U
BKIIIOYa€T OCHOBHOE, M JONOCEBHOE, BHECEHHE, IMPHUIIOCEBHOE W IIOA-
kopMkr. CucremMa ymoOpeHusi 03MMOW IMIICHUIBI MOXET OBITh MHHEpPAaJb-
HOH U OpraHOMHUHEPAJIbHOM.

Oprannyeckre ynoOpeHus BHocarcs B go3ax 30-40 1/ra HaBO3a, TOp-
(hOHABO3HOTO KOMITOCTA TIepe]] OCHOBHON 00pabOTKOl MOUBBI — BCIIAIIKOM.
MOKHO HCIIOJIB30BaTh M KHUIKHHA OECHOACTUIIOYHBIH HaBo3 B go3ax 40-
50 1/ra.

Kanuitaeie n ¢pocopHsie ynoOpeHus: BHOCITCS Bpa3dopoc Hepen| BCrall-
KO WITM MTPEANOCeBHOM 00pabOTKOM MOYBHI.

J103b1 MUHEpaJIbHBIX YAOOpEHHId 3aBUCSIT OT BEJNYMHBI TUIAHUPYEMOTO
ypoiKasi, COAep)KaHusi B MOYBE I'yMmyca, HOABMKHBIX (GopMm docdopa u Ka-
JMSL, THIA ¥ TPAHYJIOMETPHUUECKOTO COCTaBa IOYBBI, KOJMYECTBA BHOCHMBIX
OpraHUYecKnX yZA0OpEeHUH U MpeaIeCTBeHHUKA.

OnpenensioT A036l yaoopeHwit Ha DBM WM HCIONB3YIOTCS pPEKOMEH-
JIAlU¥ HAYYHBIX YUPEKICHUH.

O3uMasl MIICHHIIAa MAaKCUMalIbHOE KOJMYECTBO MUTATEIBHBIX BEUIECTB
noTpedisieT B ase BbIX0a B TPYOKY, a 3aKaHYMBACTCS UX IOCTYIJICHHE B
pacTeHus, Kak NpaBmiIo, K (ase mBeTeHHUs. 3a 3TOT MEPHOJ PACTCHHUS yC-
BamBaioT 78-92 % azota, 75-88 % docdopa n 85-88 % xamus.

Cpennue pacdeTHbIE J03bI MHHEpPAIbHBIX yIOOPEHHI IO O3MMYIO
MILIEHUIy TprBe/ieHb! B Ta0. 8.1-8.3.

[Tpu HaMM4YMKM KOMOWHUPOBAHHBIX CESJIOK TPHU MTOceBe BHOCST (ochop B
no3e 15-20 xr/ra n. B. BHecenne dochopa B paakyd ycuiIMBaeT MUTaHKUE B
HavyaJbHbIH TEPHOJ, CHOCOOCTBYET JydIIeMy YKOPEHEHHIO O3MMBIX 3€pHO-
BbIX. ISl PSIIKOBOTO BHECEHHS HCIIONB3YIOTCS aMMOHHU3UPOBAHHBIA Cy-
nepgocdar, ammodoc u apyrue Gopmbl y100peHHH.

IMoaxopmkn (ochOpHEIMU M KAIMIHHBIMU yJOOpPEHUSIMH HELeIeco00-
pa3HbI U3-3a HU3KOH MX 3 PEKTUBHOCTH.
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Ta6auna 8.1. Cpeqnue 10361 y100peHHii 10X OCHOBHBIE
CeJIbCKOXO03SIiiCTBEHHbIE KYJIbTYPbI Ha 1ePHOBO-TIO/I30JMCTHIX CYTJTHHHCTBIX H CyNleCYaHBIX HA MOPEHe MoYBax

IInanupy- AsoTHBIE Docdopuble yiodpeHus, Kr/ra 1. B. Kanmiinele ynoOpeHust, Kr/ra 1. B.
emMas Hagos ynobpe- Conepxanue P,Os B mouBe, MI/Kr Conepskanne K;O B mouse, MI/Kr
KynbTypst ypoxaii- /ra ? HUS,
101~ | 151- 81— | 141- | 201~ | 301-
H;)/(;T;, 1;1"/1:1 <100 150 200 201-300 [301-400( <80 140 | 200 | 300 | 400
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
2,0-3,0 30 40-60 | 5070 | 40-60 | 30-40 | 20-30 —  |60-80[50-60[40-50[30-40] -
3,1-4,0 30 60-80 | 70-90 | 60-70 | 40-60 | 30-40 | 15-20 51;86 60-80|50-70|40-50|30-35
41-5,0 30 80-90 | Toxe |70-80 | 6070 | 40-50 | 20-25 |To xe 286 70-90|50-70| 35-40
O3uMble 3CPHOBBIC 100_
(3epHO) 5,1-6,0 30 90-100 | » |Toxe|70-80| 50-60 | 25-30 | » |, 00-110170-9040-45
6,1-7,0 30 [100-110] » » |80-90| 60-75 | 30-35 | » |Toxe 1113%‘ 2(1)6 45-50
7,1-8,0 30 |110-120| » » | Tome| 7590 | 35440 | » | » |Toxe 1113%‘ 50-60
20-30 | Mocne | 50 60 | 50-65 | 40-55 | 30-40 | 20-30 - |60-80|50-70|40-50|30-40| -
JECUCTBUE
3,1-4,0 60 60-70 | 65-80 | 55-70 | 40-55| 30-40 | 15-20 51386 70-90|50-70|40-60|30-35
SIpoBBIC 3¢PHOBBIC 41-50 | Tocme- | 74 85 | Toxe | 70-80 | 55-70 | 40-50 | 20-25 |Toxe| -0 |70-90|60-80|35-40
JCHCTBHE 110
(sepro) 110- | 90- | 80-
5,1-6,0 60 80-90 » | Towxe|70-80| 50-60 | 25-30 | » | jo0"| 710 | 100 |40-45
6,170 | Hoeme- 194 100 | 5 » |80-90| 60-70 | 30-35 | » |Touwe| 120|100~ |4550
JIeiicTBHE 140 | 120
7,1-8,0 60 100-110| » » |Toxe| 70-80 | 35-40 | » » | To e [[20-140 50-60
3eproSoGonzie 15-2,0 - — | 50-70 | 40-60 | 30-45 | 20-30 ~ | 8% 170-90|60-70|40-60| -
(3epHO) 100




94¢

Ipoxonxenue tabn. 8.1

1 2 3 4 5 | 6 7 8 9 [10] 11 | 12 | 138 | 14

21-25 | - — |70-90|60-80 |45-60| 30-40 |10-15 1102% 90-110| 70-90 | 60-80 |20-30

eas | - ~ lrone| 8- | 60 | 40— [ 10- | To | 110 | 90— | so- | 30-

6-3, 100 | 75 50 15 | e | ~130 | 110 | 100 | 40

10— | 100-

3,645 - - » To xe | 75-90 50-60 15-20 | » |Toxe 130 120 40-50

150200 | 60 | 50-60 |60-70|40-50 | 3040 | 20-25 | - 78%‘ 50-60 | 40-50 | 30-40 | -

201250 | 60 | 60-70 |70-80|50-60|40-50 | 25-30 |15-20| S0 |60-80 | 50-60 | 40-50 [30-35

Kaprogens (x1y6H1) | 951 300 | 60 | 70-85 | To e | 60-70 | 50-60| 30-40 | 20-25 ;‘; 51386 60-80 | 50-60 |35-40

301-350 | 60 | 85-100 | » | Towxe|60-70| 4050 |25-30| » |To e |80-100] 60-80 |40-50

351400 | 60 |100-120| » | » |70-80| 50-60 |30-40| » | » 110200‘ 80-10050-60
90— | 80-

0507 | - | 2025 [70-90|60-75 5060 | 40-50 |10-15| 2o~ | 20| 70-90 | 50-70 |30-40

Jlen-nonrynen (80- | 7 g9 — | 25-30 |Toe|75-90 |60-75| 50-60 |15-20| T° | 19 lg0_110| 70-90 |40-45
JIOKHO) xe | 120

00411 | - | 3035 | » |Towme|75-00| 60-75 |20-25| » |To e 111305 90-110/45-50

200-300 | 60 | 60-90 |70-90|60-80|50-60| 30-40 | - 51386 70-90| 50-70 | 40-60 | -
CaxapHasi CBeKJIa 90- 100-| 90-

i 301400 | 60 |90-110 | 20 |80-100{ 60-80 | 40-50 |15-20| 2| 90 | 70-90 | 60-80 |25-35
110- | 100- 120-| 110-

401450 | 60 110120 | S | 20 18090 | 50-55 | 20-25| | L |90-100( 80-90 [35-40




19¢

110- To | 130- | 100- 40—
451-500 | 60 |120-130 | Towe | 0 |00-100] 5560 |25-30| 1O [ 10| 10O g0 00| 4
100- 120- | 100- | 45—
501-550 | 60 [130-140| » [Tome| 1y | 6070 |30-35| » |Tome | 20| U0 | T
110- 40— | 110- | 50—
551600 | 60 [140-150| » | » | i | 7080 |3540( » | » || 10150
10-15 | - | 35-45 |40-60|30-40|25-35| 20-30 | - 68% 50-70 | 40-60 | 25-35 | -
80— 20-
16-20 | - | 45-55 |60-80 |40-60|35-50 | 30-40 |15-20 70-90 | 60-80 | 35-45
I'peunxa 100 25
(sepHo) 2,1-2,5 - 55-70 | To e | 60-80 | 50-70 | 40-50 | 20-25 ;‘; 90-110| 80-90 | 45-55 2355
2630 | - | 7090 | » |Tome|70-90| 50-60 |25-30| » |Toue [90-100| 5565 | 5>
80- 0=
1520 | - | 60-80 |60-75|50-65|40-50 | 3040 |15-20| 50~ |70-90 | 60-80 | 40-50 | 1
21-25 ~ | 80-100 | 75-90 | 65-80 | 50-65 | 40-50 |20-25 1102% 90-110| 80-90 | 50-60 23%
Osimvili pane 2,6-30 ~ | 100-120 | Toxe | 80-95 | 65-80 | 50-60 | 25-30 | 1 | 119 Ig0 100| 60-70 | 30~
(cemeHa) ke | 120 40
31-35 | - (12040 » |Toxe|80-95| 6070 [30-35| » [Tome| py |70-80| 4
3640 - |140-160| » » |95-110] 70-80 [35-40| » | » 1112% 80-90 4550*
Aposoii parie 1520 | - | 50-70 |60-70|50-60 | 40-50 | 30-35 |10-15 | ">~ | 60-80 | 50-70 | 30-40 | 1O~
(cemeHa) 90 20




8G¢

Ipononxenue tabmn. 8.1

1 2 3 4 5 6 7 8 9 |10 11 12 13 | 14
21-25 — | 70-90 |70-85]60-70|50-60| 35-40 |15-20 225 80-90 | 70-80 | 40-50 2205'
3 2,6-3,0 - 90-110 | Toxe | 70-80 | 60-70 | 40-50 |20-25| T° |90-100 80-90 | 50-60 | 2>
SIpoBoii paric Ke 30
(cemeHa) 30—
3,1-35 - |110-130| » |Toxe|70-80| 50-60 |25-30| » | Touxe |90-100|60-70 | "o
100— 35—
3,6-4,0 ~  |130-150| » » |80-95| 60-70 |30-35| » » 110 | 7075 0
20,0-30,0 | 80 60-80 | 60-80 | 50-60 | 40-50 | 20-30 - ?gg 70-90 | 50-70 | 4060 | -
100— 30-
30,1-350 | 80 80-90 | 80-90 | 6070 | 50-55 | 30-35 |15-20 |, 790-100| 70-90 | 60-70 |
Kykypy3a (chioc) 35,1-40,0 | 80 | 90-100 |90-100| 70-80 | 55-60 | 35-40 | 20-25 11%10(; 110100‘ 90-100| 70-80 34%‘
To | 110- | 100- 40—
40,1450 | 80 | 100-110 | Toxe|80-90 [60-70 | 40-45 |25-30 | 0| "o | 7 [80-90 |y
451-500 | 80 |110-120| » |Towxe|70-80| 45-50 [30-35| » | Towxe 1112% 90-100 fg
20,0-30,0 | 80 40-60 |50-70 | 30-50 | 2040 | 15-30 - (1586 40-80 | 30-60 | 20-40 | -
100— 20—
30,1-50,0 | 80 | 60-100 |70-110| 50-80 | 40-70 | 30-50 |10-20 80-150{60-110| 40-60
KopmoBas cBekna 180 30
(opr) 501-701| 80 |100-140 | To e | Toxe |70-100] 50-70 |20-30 | ' | Towxe | 119 | 60-80 | 30~
xKe 160 40
70,1-90,0 80 140-180 » » To xe 70-80 3040 | » » To xe |80-110 t%_
Oamonetite Godomsic | 1 g 5g g | _ - | 30-50|25-40 | 20-30 | 15-20 ~ | 7% 15080 | 40-70 | 30-50 | -
TpaBbl (3er1eHas Macca)) 100




65¢

20,1-30,0 —  |50-70|40-60|30-50| 2030 | - 1103% 80-11070-100| 50-70 23%

30,1-40,0 - To ke | To xe | 50-70 30-40 10-20 To To xe 100- 70-90 30-

xKe 120 40

40,1-50,0 - » » To xe 40-50 10-20 | » » » 90-110 45%_

10,0-20,0 50-70 | 30-50 | 25-40 | 20-30 | 15-20 - ?26 60-90 | 50-80 | 40-60 | -

Sj‘:"m““e 3MaKo- | 50 1_30,0 70-00 |50-70 | 40-60 | 30-50 | 20-30 | - 1114% 90-120(80-110/ 60-80 33(;

TpaBLL (3eICHAR MaC- | a1 4 ) 90-110 | To e | Toxe | 50-70 | 30-40 |10-20 | 1© | Toxe | 219~ |g0-100| 3>~

ca) KE 130 45

100- | 45—

40,1-50,0 110-120 » » To xe 40-50 10-20 | » » To xe 120 55

10,0-20,0 30-40 |30-50 | 25-40 | 20-30 | 15-20 - 186 50-80 | 40-70 | 30-50 | -

100— 20—

OnHonerue 606080- | 20,1-30,0 40-55 |50-70 | 40-60 | 30-50 | 20-30 ~ | "130 |80-11070-100( 50-70 | o
371aKOBBIC TPABHI (3€-

JICHasl Macca) 30,1-40,0 55-70 | Toxe | Toxe | 50-70 30-40 10-20 To To xe 100- 70-90 30-

xKe 120 40

40,1-50,0 70-90 » » To xe 40-50 10-20 | » » To xe |90-110 45%_

10,0-20,0 40-60 |30-50 | 25-40 | 20-30 | 15-20 - 186 50-80 | 4070 | 30-50 | -

100— 20—

Opuonernue kpecro- | 20,1-30,0 60-80 | 50-70 | 40-60 | 30-50 | 20-30 - 130 80-110(70-100| 50-70 30

IIBCTHBIC (SeHeHaH

Macca) 30,1-40,0 80-100 | To xe | To xe | 50-70 30-40 10-20 To To xe 100- 70-90 30-

xKe 120 40

40,1-50,0 100-110 » » To xe 40-50 10-20 | » » » 90-110 40-

50




09¢

Oxkonuanue taba. 8.1

1 2 4 5 6 7 8 9 |10 11 12 13 | 14
3040 ~  |50-70|45-60| 40-50 | 30-40 | - 1102%‘ 90-110(80-100| 50-70 | —
120-| 110- | 100- 30-
Mioronemme Gogo. | 41760 —  |70-100]| 60-80 | 50-70 | 40-50 - 1m0l 120 | 120 [70-100] %5
BBIC TPaBBI (CEHO) To 120- | 100- | 40-
6,1-8,0 - To ke | To xe | 70-90 50-60 20-30 e To xe 140 120 50
120— | 50—
8,1-10,0 - » » To xe 60-70 3040 | » » To xe 140 50
3,0-4,0 60-80 |50-70 | 45-60 | 40-50 | 30-40 - 1102%' 90-110|80-100| 50-70 | -
120-| 110- | 100- 30-
Mioronemme anaco. | 41760 80-110 |70-100| 60-80 | 50-70 | 40-50 = 1550l 140 | 120 170-200| o
BLIC TPaBHI (ceHO) 6,1-8,0 110-130 | To e | To ke | 70-90 | 50-60 |20-30 | 1° | Towxe | 1207 | 100- | 40-
e 140 | 120 | 50
120— | 50—
8,1-10,0 130-150 » » To xe 60-70 3040 | » » To xe 140 60
3,0-4,0 40-50 |50-70 | 45-60 | 40-50 | 30-40 - 1102%' 90-110|80-100| 50-70 | -
120-| 110- | 100- 30-
E/({)H:;:If;;:ze 60Go- | 4,1-6,0 50-60 |70-100| 60-80 | 50-70 | 40-50 = 1550l 140 | 120 170-200| o
To |To xe 120- | 100- | 40-
TpaBkI (CEHO) 6,1-8,0 60-70 | Toxe | To xe | 70-90 50-60 20-30 xe 140 120 50
8,1-10,0 70-90 | » » |Tome| 6070 |30-40| » | » |Towe| 120-| 50
e 140 | 60
2,0-4,0 40-70 |30-50 | 25-45 | 20-35 | 15-25 — | 7% |60-00 | 50-75 | 30-50 | -

CeHOKOCHI 100
(ceno) 4,1-6,0 70-100 | 50-70 | 45-65 | 35-50 | 25-35 - 1103%‘ 90-120|75-100| 50-70 2300‘




T9¢

6,1-8,0 —  |100-130| 70-90 | 65-85 | 5065 | 35-45 2205_ 130-160120-150100-125 70-90 |30-40
8,1-10,0 —  |130-160| To xe | To xe | 65-80 | 45-55 2350' To e | To xe [125-15090-115[40-50
101-120 | - |160-180| » » | Toxe| 55-70 34% » » | To ke 11150‘ 50-60
100200 | - 50-75 | 3050 | 2545 | 20-35 | 15-25 | — |70-100]| 60-90 | 50-75 | 30-50 | —
20,1300 |~ | 75-100 | 50-70 | 45-65 | 3550 | 25-35 | — [100-130] 90-120|75-100 ] 50-70 | 20-30
301-400 | - | 100-125 | 70-00 | 65-85 | 50-65 | 35-45 | 2% |130-160/120-150|100-125| 70-90 |30-40

IMacrouma (3eneHas 25

macca) 401500 | - | 125-150 | To e | To e | 65-80 | 45-55 2353 To %e | To e [125-150{90-115 | 40-50
50,1-60,0 - 150-180 » » To xe 55-70 3400_ » » To xe 1115(; 50-60

Tabnuna 8.2. CpeaHue 103bl

yA00peHuii 10 0CHOBHBIE Ce/IbCKOX035iiCTBEHHbIe KYJIbTYPbI HA 1€PHOBO-IO30IUCTHIX
MeCYAHbIX H CyNecYaHbIX HA MECKAX MOYBAX

IInanupye- Docdopusle yaodpeHus, Kr/ra 1. B. Kamiinele ynoOpeHus, Kr/ra m. B.
A30THBIE
Masi Hago3, Conepxanue P,Os B mouse, Mr/kr Conepxanue K;0O B mouse, MI/kr
Kymeryper oxaii- | /ra | YA0OPeHIA, 141~ | 201-
P Kr/Ta 1. B. <100 101-150 151-200 201-300 <80 |81-140

HOCTb, T/Ta 200 300

1 2 3 4 5 6 7 8 9 10 11 12
1,5-2,0 30 35-45 40-50 35-40 25-30 15-20 60-70 | 40-50 | 30-40 | 20-25
O3umble 3ep- 2,1-25 30 45-55 50-60 40-50 30-35 20-25 70-80 | 50-60 | 40-50 | 25-30
HOBBIE (3€pHO) 2,6-3,0 30 55-65 To xe 50-60 35-40 25-30 Toxe | 60-70 | 50-60 | 35-40
3,1-35 30 65-75 » To xe 40-45 30-35 » To xe | 60-70 | 45-50




29¢

Ipononxenue tabmn. 8.2

1 2 3 4 5 6 7 8 9 10 11 12
3,6-4,0 30 75-90 To xe To xe 45-50 35-40 Toxe | Toxe | 70-75 | 50-60
15-2,0 40-45 40-45 35-40 25-30 1520 | 60-70 | 40-50 | 30-40 | 20-30
Stposbic sepro- | 2,1-2,5 | 110" [T 2555 45-50 40-45 30-35 15-20 70-80 | 50-60 | 40-50 | 30-40
BEIC 2,6-3,0 Cﬁ;‘e 55-65 To e 4550 35-40 20-25 | Toxe | 60-70 | 50-60 | 40-50
(3epHO) 3,1-35 50-60 65-75 » To xe 40-45 20-25 » To xe | 60-70 | 50-60
3,6-4,0 75-85 » » 4550 25-30 » » | 70-80 | 60-65
1,0-1,5 - - 40-50 35-45 30-35 20-25 | 65-80 | 55-70 | 45-60 | 30-45
SoproGoBonse 1,6-2,0 — — 50-60 4555 35-40 20-25 | 80-100 | 70-90 | 60-80 | 45-60
2,1-25 - - To e 55-65 40-45 25-30 | Toxe |90-110]|80-100] 60-75

(3epHO) 100~
2,6-3,0 - - » To e 45-55 30-35 » Toxe | o0 | 75-90
Ipora (30p- 0,5-1,0 - 30-50 35-55 25-40 20-30 1520 | 55-85 | 45-70 | 35-55 | 20-30
o) 1,1-15 — 50-70 55-75 40-55 30-40 20-30 | 85-115 | 70-95 | 55-70 | 30-45
1,6-2,0 - 70-90 To xe To xe 40-55 30-35 » » 70-90 | 45-60
15,0-20,0 | 60 55-75 55-65 35-45 30-40 2530 | 75-95 | 55-70 | 45-60 | 30-40
Kaprodenns 20,1250 | 60 75-90 65-75 45-55 40-45 30-35 | 95-110 | 70-85 | 6075 | 40-55
(k1y6HM) 251-30,0 | 60 90-100 To e 55-65 4550 35-40 | Toxe |85-100] 75-90 | 55-70
30,1-350 | 60 100-110 » To xe 50-60 40-45 » To e | 90-100| 70-80
Koposa 20,0-30,0 | 80 45-65 4565 25-40 20-30 15-20 | 70-110 | 50-80 | 35-65 | 25-40
o 30,1450 | 80 65-95 To xe 40-60 30-45 20-30 | Toxe |80-130]65-100] 40-60
(kopHH) 451-600 | 80 | 100-130 » Toxe | 45-60 | 30-40 » | Toxe 11% 60-80
) 10-15 — 45-65 4560 35-50 25-35 20-25 | 65-80 | 45-60 | 35-50 | 20-30
82’:4“22‘;1’&“" 1,6-2,0 - 65-85 60-75 50-65 35-45 25-30 | 80-100 | 60-80 | 50-65 | 30-45
2,1-25 — 85-105 To xe To xe 45-55 30-35 Toxe | Toxe | 65-80 | 45-60
SpoBoii paric 10-15 - 45-60 45-55 30-40 20-30 1520 | 65-85 | 45-65 | 35-55 | 20-30
(cemena) 1,6-2,0 - 60-80 55-70 40-50 30-40 20-25 | 85-105 | 65-85 | 55-75 | 30-45




€9¢

2,1-25 — 80-95 To xe To xe 40-50 25-30 Toxe | Toxe | 75-90 | 45-60
15,0-20,0 | 80 45-60 4555 30-40 20-25 1520 | 50-60 | 40-55 | 30-40 | 20-25
Kyxypyea 20,1-250 | 80 60-75 55-65 40-50 25-30 1520 | 60-80 | 55-70 | 40-50 | 25-30
(o) 251-30,0 | 80 75-90 65-75 50-60 30-40 20-25 | 80-100 | 70-85 | 50-60 | 30-35
30,1350 | 80 90-105 To xe 60-65 40-50 25-30 | Towxe |85-100| 60-70 | 35-40
35,1-40,0 | 80 105-120 » To xe 50-60 25-30 » To xe | 70-80 | 40-50
Onmonermme | 10,0-150 | - - 30-40 25-35 20-25 1520 | 75-90 | 55-70 | 45-55 | 35-45
6obosee Tpasr | 15,1200 | - - 40-50 35-45 25-30 15-20 | 90-110 | 70-85 | 55-70 | 45-55
(3enenast mac- | 20,1-25,0 - - To xe 45-50 30-40 20-25 Toxe |85-100| 70-85 | 55-65
ca) 251-30,0 | - _ » To xe 40-45 25-30 » To e | 85-100| 65-75
Onmonernne | 10,0-150 | - 40-45 30-40 25-35 20-25 1520 | 80-95 | 65-80 | 45-55 | 35-45
snakoBbie Tpa- | 15,1-20,0 | - 55-70 40-50 35-45 25-30 15-20 | 95-115 | 8095 | 55-70 | 45-55
BHI 20,1250 | - 70-80 To xe 45-50 30-40 20-25 | Towxe |95-110| 70-85 | 55-65
(3eneHas mMac-
oa) 251-30,0 | - 80-90 » To e 40-45 25-30 » To e |85-100| 65-75
Ommonersme | 10,0-150 | - 35-45 30-40 25-35 20-25 1520 | 75-90 | 55-70 | 45-55 | 35-45
6060B0- 151200 | - 45-55 40-50 35-45 25-30 15-20 | 90-110 | 70-85 | 55-70 | 45-55
3nakoBble Tpa- | 20,1-25,0 | - 55-70 To xe 45-50 30-40 2025 | Towxe |85-100| 70-85 | 55-65
BbI
(3enenas Mac- | 251-30,0 | - 70-80 » To e 40-45 25-30 » To e |85-100| 65-75
ca)
Onnonernme | 10,0-150 | - 45-55 30-40 25-35 20-25 1520 | 75-90 | 55-70 | 45-55 | 35-45
kpectousersre | 15,1-200 | - 55-65 40-50 35-45 25-30 15-20 | 90-110 | 70-85 | 55-70 | 45-55
(semenast mac- | 20,1250 | - 65-75 To xe 45-50 30-40 2025 | Towxe |85-100| 70-85 | 55-65
ca) 251-30,0 | - 75-85 » To e 40-45 25-30 » To e | 85-100| 65-75
Mruoronetane | 2,0-3,0 - - 35-45 30-40 25-30 20-25 | 80-100 | 70-90 | 60-75 | 40-55
GoGosie Tpasst | 54 4 () - - 45-55 40-50 30-40 25-30 | 100-120 |90-110| 75-90 | 55-70

(ceHo)




¥9¢

Okonvyanue Tabu. 8.2

1 2 Z 5 6 7 8 9 10 11 R
4,1-5,0 - To e 50-60 40-50 30-35 | Toxe 1113%‘ 90-110| 70-90
5,1-6,0 - » Toxe | 50-60 | 35-40 > | Toxe 1113% 90-110
2.0-3,0 45-60 35-45 30-40 25-30 2025 | 80-100 | 70-90 | 60—75 | 40-55
Muoronersme | 3,1-4,0 60-75 4555 4050 3040 25-30 | 100-120 | 90-110| 75-90 | 55-70
SIAKOBETPA | 4150 7500 | Toxe | 50-60 | 40-50 | 30-35 | Towxe 1113%‘ 90-110| 70-90
(cero) 5,1-6,0 90-100 » To e 50-60 35-40 » | Toxe 1113%‘ 90-110
" 2.0-3,0 3040 35-45 30-40 25-30 2025 | 80-100 | 7090 | 60—75 | 40-55
Cotomo e [731-40 40-50 45-55 40-50 30-40 25-30 | 100-120 [90-110] 75-90 | 55-70
anakossie pa- | 4,1-5,0 5065 | Towe | 50-60 | 4050 | 3035 | Tome | > |90-110( 70-90
BbI 110—
(ceno) 5,1-6,0 65-75 » To xe 50-60 35-40 » To xe 130 90-110
2.0-3.0 45-60 30-40 25-35 20-25 1520 | 80-100 | 7090 | 55-70 | 35-50
3,140 60-75 4050 35-45 25-30 1520 | 100-120 | 90-110] 70-90 | 50-65
Cenoxock! 4150 75-90 To e 45-55 30-40 20-25 | Towme | 29 |90-110| 65-80
(ceno) 130
5,1-6,0 90-110 » Toxe | 40-45 | 25-30 > | Toxe 1113% 80-100
10,0-15,0 50-65 30-40 25-35 20-25 1520 | 80-100 | 7090 | 55-70 | 35-50
15,1-20,0 65-80 4050 35-45 25-30 1520 | 100-120 | 90-110] 70-90 | 50-65
TTactOurmma 110-
(3eneHas mMac- 20,1-25,0 80-95 To xe 45-55 30-40 20-25 To xe 130 90-110| 65-80
ca) 110-
25,1-30,0 95-110 » To xe 40-45 25-30 » | Toxe 80-100

130




S9¢

Ta6auna 8.3. Pekomenayemble 103b1 yA00peHHii MO/ ceJIbCKOX03SIiiCTBEeHHbIE KYJIbTYPhI HA TOP(sIHO-0010THBIX

nmoyBax
[Tnanupye- A Docopuble y1oOpeHusl, Kr/ra 1. B. Kanuiinple ynodpenusi, Kr/ra 1. B.
30THBIC

« Masi 3 Hagos, | yno6pe- Coneprxanue P,Os B mouse, Mr/kr Conepxanue K;O B mouse, Mr/kr
YARTYPRL | YPORAI ey | b, 201~ | 401- | 601- | 801- 801~
H;);:r';b, K/ra 1. B. <200 400 600 800 1000 <200 201-400 | 401-600 |601-1000 1300

1 2 3 4 5 6 7 8 9 10 11 12 13 14
O3uMbIe 3,0-4,0 - 20-25 | 80-95 | 65-80 | 50-65 | 35-50 | 20-25 | 90-110 65-85 55-75 35-55 | 25-35
3epHOBbIC 4,1-5,0 25-30 |95-100| 80-95 | 65-80 | 50-60 | 25-30 | 110-130 | 85-105 | 75-95 55-75 | 35-40
(3epHO) 51-6,0 - 30-40 | Toxe | Toxe | 80-90 | 60-70 | 30-40 | To xe To xe 95-110 75-90 |50-60
SIpoBsie 3,0-4,0 - 20-25 | 65-85 | 50-60 | 40-55 | 30—40 | 20-25 | 90-110 75-85 65-80 35-55 | 25-35
3epHOBbIC 4,1-5,0 - 25-30 |85-100| 60-80 | 55-70 | 40-50 | 25-30 | 110-130 | 85-110 | 80-95 55-75 | 35-45
(3epHO) 51-6,0 - 30-40 | Toxe | Toxe | 70-80 | 50-60 | 30-40 | To xe To xe 95-110 75-90 | 45-55
3epno6o6o-| 1,525 - - 55-85 | 45-75 | 35-55 | 2540 | 15-20 | 90-110 | 80-100 | 65-90 45-70 | 20-35
BBIC 2,6-3,5 - — 85-110|75-105| 55-75 | 40-55 | 20-30 | 110-135 | 100-125 | 90-115 | 70-100 | 35-50
(3epHO) 3,6-4,5 - — To xe | Toxe |75-100| 55-70 | 30-40 | To xe Toxe | 115-140 | 100-130 | 50-60
15,0-20,0 - 20-25 | 65-75 | 45-55 | 40-50 | 30-35 | 20-25 | 75-95 55-75 45-60 30-45 | 20-30
Kaproens 21,0-25,0 - 25-30 | 75-90 | 55-70 | 50-60 | 35-45 | 25-30 | 95-115 75-95 60-80 45-60 | 30-40
(<cny6Hu) 25,1-30,0 - 30-35 | Toxe | 70-85 | 60-70 | 45-55 | 30-35 | Toxe | 95-115 | 80-100 | 60-75 |40-50
30,1-35,0 - 35-40 » To ke | 70-80 | 55-65 | 35-40 » Toxe |100-115| 75-90 |50-55
35,1-40,0 - 40-45 » » 80-95 | 65-75 | 40-45 » » 115-130 | 90-100 |55-60
20,0-30,0 - 20-30 | 55-80 | 35-60 | 25-50 | 20-30 | 15-20 | 70-120 | 50-100 | 35-80 25-45 | 20-30
Kopwmosas =35 77500 1 = 30-40 | To xe | 60-90 | 50-75 | 30-45 | 20-25 | Toxe | 100-170 | 80-125 | 45-70 |30-45
flfggij[) 501-700 | — | 4050 | » | Tose |75-100] 45-65 | 25-35 | » Toxe | 125-170 | 70-95 | 4560
70,1-90,0 - 50-70 » » - 65-85 | 35-45 » » To xe 95-120 | 60-70
Opnnonernne | 15,0-20,0 - 30-35 | 50-65 | 3545 | 30-40 | 25-30 | 15-20 | 100-130 | 90-110 | 75-100 | 55-70 |30-35
3JIAaKOBBIC

Tpassl (3ene-| 20,1-30,0 - 35-40 | Toxe | 45-60 | 40-55 | 3040 | 20-30 | Toxe | 110-140 | 100-130 | 70-90 | 35-45

Hasi Macca)
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Okonvyanue Tabu. 8.3

1 2 4 5 6 7 8 9 10 11 12 13 14
30,1-40,0 40-45 | To e | Tooxe | 55-70 | 40-50 [ 30-35 | Toxe | Tooxe |130-135]| 90-110 |45-60
40,1-50,0 45-50 » » To xe | 50-60 | 3540 » » Toxe | 110-130 | 60-70
Ononernne]_15,0-20,0 15-20 | 50-65 | 35-45 | 30-40 | 25-30 | 15-20 | 90-120 | 80-100 | 65-90 | 50-65 |25-30
6oGoBo- 20,1-30,0 2025 | » [ 4560 [ 40-55 | 3040 | 20-30 | Tose |100-130 | 90-120 | 65-85 |30-40
snakosbie | 30,1-40,0 2530 | » |Toe|55-70 | 40-50 [ 30-35| » Toxe | 120-150 | 85-105 | 40-50
TpaBbl
(3ememas | 40,1-50,0 30-35 | » » | Toxe | 50-60 [ 35-40 |  » » Toxe |105-120 | 50-60
Macca)
Onnonernne]_15,0-20,0 25-30 | 50-65 | 35-45 | 30-40 | 25-30 | 15-20 | 90-120 | 80-100 | 65-90 | 50-65 |25-30
kpectomser-|_20,1-30,0 30-35 | To e | 45-60 | 40-55 | 30-40 | 20-30 | Toxe |100-130 | 90-120 | 65-85 |30-40
HbIe 30,1-40,0 3540 | » |Toe|55-70 | 40-50 [30-35| » Toxe | 120-150 | 85-105 | 40-50
ﬁ;::;aﬂ 40,1-50,0 40-45 » » | Toxe | 50-60 | 35-40 » » Tosxe | 105-120 | 50-60
Mruorozer- | 3,0-4,0 - | 55-70 | 50-65 | 40-50 | 25-35 | 10-15 | 110-130 | 100-120 | 90-110 | 55-75 |30-40
Hue 4,1-6,0 — [ 70-90 | 65-85 | 5070 | 35-50 | 15-25 | 130-150 | 120-150 | 110-135 | 75-100 | 40-55
GoGoBie 6,1-8,0 - | Toxe | Toxe | 70-85 | 50-60 | 25-30 | Toxe | Tose |135-160 | 100-125 |55-70
(eono) 8,1-10,0 - » » |85-100| 60-70 | 30-35 |  » » | 160-180 | 125-150 | 70-80
Mroroner- | 3,0-4,0 3040 | 55-70 | 50-65 | 40-50 | 25-35 | 10-15 | 110-130 | 100-120 | 90-110 | 55-75 |30-40
Hie 4,1-6,0 40-50 | 70-90 | 65-85 | 50-70 | 35-50 | 15-25 | 130-165 | 120-150 | 110-135 | 75-100 |40-55
smaossie | 6,1-8,0 50-60 | To e | To e | 70-85 | 50-60 | 25-30 | Toxe | Tosxe |135-160 | 100-125 | 55-70
;1(9)2)1351 e | 81100 60-70 » » |85-100| 6070 | 30-35 » » 160-180 | 125-150 | 70-80
Muoroner- | 3,0-4,0 20-25 | 55-70 | 50-65 | 40-50 | 25-35 | 10-15 | 110-130 | 100-120 | 90-110 | 55-75 |30-40
e 4,1-6,0 25-30 | 70-90 [ 65-85 | 50-70 | 35-50 | 15-25 | 130-165 | 120-150 | 110-135 | 75-100 |40-55
000BO-
31aKoBbIe 6,1-8,0 30-35 | Toxe | Toxe | 70-85 | 50-60 | 25-30 | Toxe | Tosxe |135-160 | 100-125 |55-70

TpaBHI (CEHO)
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8,1-10,0 35-40 | To xe | To xe |85-100| 60-70 | 30-35 | Toxe | Toxe |160-180 | 125-150 | 70-80
2,0-4,0 30-35 | 30-50 | 25-45 | 20-35 | 15-25 | 10-25 | 80110 | 70-100 | 55-80 | 35-55 |25-35
4,1-6,0 35-40 | 5070 | 45-65 | 35-50 | 25-35 | 15-20 | 110-140 | 100-130 | 80-110 | 55-80 |35-45
Cenoxockt 6,1-8,0 40-50 | 70-90 | 65-85 | 50-65 | 35-45 | 2025 | 140-170 | 130-160 | 110-140 | 80-105 |45-55
(cero) 8,1-10,0 50-60 | To e | To ke | 65-80 | 45-55 | 25-30 | Toxe | Toxe | 140-165 | 105-130 | 55-65
10,1-12,0 60-70 » » | 80-90 | 55-60 | 30-35 » » 165-190 | 130-150 | 65-80
10,0-20,0 30-35 | 30-50 | 25-45 | 20-35 | 15-25 | 10-25 | 80-110 | 70-100 | 55-80 | 35-55 |25-35
Mactéuma | 20,1-30,0 35-40 | 5070 | 45-65 | 35-50 | 25-35 | 15-20 | 110-140 | 100-130 | 80-110 | 55-80 |35-45
(senenas 30,1-40,0 40-50 | 70-90 | 65-85 | 50-65 | 35-45 | 20-25 | 140-170 | 130160 | 110-140 | 80-105 | 45-55
Macca) 40,1-50,0 50-60 | Toxe | Toxe | 65-80 | 45-55 | 25-30 | To xe To xe | 140-165 | 105-130 | 55-65
50,1-60,0 60—70 » » | 80-90 | 55-60 | 30-35 » » 165-190 | 130-150 | 65-80




Jlyame#t ¢opMoli MHUHEpATBHBIX YAOOPEHHUU TIOJ O3UMBIE 3E€pPHOBBIE
KYJIBTYPBI C OCEHH SIBJISETCS CIIOKHOCMEIIAaHHOE KOMIUIEKCHOE yno0peHne
mapku NPK 5:16:35, Beimyckaemoe ['OMenbCKMM XMMHUYECKHM 3aBOJIOM.
[Tpn oTCyTCTBHM KOMILUIEKCHBIX yJ00OpeHui B kauecTBe GochOpHBIX yn00-
peHuil ucnonb3yrT aMmmMo(oc, aMMOHU3UPOBAHHEIN cynepdocdar, Kanuii-
HBIX — XJIOPUCTBIN KaJHi.

dopMupoBaHe BHICOKUX YpPOXKaeB 3epHa B OOJBLION CTENEHH Ompee-
JISeTCS CHCTEMON IPUMEHEHHS a30THBIX yI0OpeHNH.

Jns momydeHus ypokaitHOCTH 03UMBIX 3epHOBBIX 40-50 m/ra a3oTHBIE
yIoOpeHHsT BHOCST B TPH-YETHIPE CpOKa: J0 MoceBa (IpU HEOOXOAUMOCTH),
B Hauajie BO300OHOBJCHMS BeceHHel BereTanuu (BBB), B craguio BeIxona B
TpyOKy (cTaamst mepBoro ysna, 31-s cragus), a Ha NIICHUIE — U B HaJaie
craguu KomomieHus (51-52-s1 cragum). Ilpu GopMupoBaHHM BBICOKOIPO-
JIYKTUBHBIX MOCEBOB (yposkaitHocTh 3epHa 60 1/ra M Bblle) HeoOXonuma
Oonbinast 1o3a azora. [lostomy B craauto ¢uarosoro aucta (37-s1 craaus)
Ha IOCEeBaX 03MMOM MIIECHHUIBI MPOBOJAT €IIe OHY HOJKOPMKY.

Jlo moceBa a30THBIE yIOOPEHNS PEKOMEHAYETCS BHOCUTD B CIEIYIOIINX
cllyJasx:

- IpY pa3MEIIEHUH O3MMBIX 3E€pPHOBBIX IIOCIE HEOOOOBBIX IpEeMIecT-
BEHHHUKOB;

- Ha TI0YBaX C HU3KUM COJIepKaHHeM I'yMyca (Ha CyTJIMHUCTBIX — MEHee
2 %, cynecuaHbix — MeHee 1,8 %);

- €CIIM OpraHMYecKHe YAOOpeHUs He BHOCWINCH HU TIOJ IPEAIIECTBEH-
HHK, HU TIOJ CaMy KyJIbTYpY.

B ocranpHBIX cioydasx mo moceBa BHocAT 20—40 xr/ra azota. @opmsl
ynobpennii: KAC, Mo4deBnHa, aMMOHHUITHas CENHUTPa, CylbhaT aMMOHUS.
Crnenyer y4uThIBaTh, YTO B HACTOsIIIEe BpeMsl B KadecTBe (hochopcoaep-
XKalx yIoOpeHHH B OCHOBHOM HCIOJB3YIOTCA aMMO(OC M aMMOHH3HPO-
BaHHBIN cyniepdocdar. Hapsay ¢ pochopom BHOCUTCS U HEOOIBIIOE KOTH-
YECTBO a30Ta.

Ilepsylo nookopmky a30THBIMH yJOOpPEHHSIMH IPOBOJST BECHOW B Ha-
yajie BO30OHOBJICHUS aKTHBHOM BETETAIlMM PACTEHHM, KOTJla CPEIHECYTOU-
Hasl TEMIIEPATYpPa BO31yXa MPEBLICUT +5 °C U MOABSTCSA MOJIOJIBIE KOPEIIKH.
Ienp nepBoii paHHEBECEHHEH MOAKOPMKH a30TOM 3aKJIFOYAETCs B TOM, 4TO-
Obl YCHJINTh MOIIHOCTh KyIleHHWs pacTeHuil. IIpoBectn ee Hamo B Mak-
CHUMaJIBHO CKaTble cpoku (He Oonee yeM 3a 10 mHEl), Tak KaK HpH MO3IHUX
CpOKax IIOJKOPMKHM Ha OOKOBBIX IoOerax chopMHupyeTcs yKOpOUCHHBIN
KOJIOC, KOTOPBII HE AAcT IOJIHOLICHHOTO 3E€pHA MM HE YCIIEET CO3PETh K
Havyany yoopku. PexoMeHmyemast j1o3a a3ora Uil NEpBOH paHHEBECEHHEH
TTOTKOPMKH O3UMBIX 3€pHOBBIX cocTaBisier 60-70 kr/ra, mydmeit dpopmoit
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a30THBIX ynoopenuit sBisieTcss KAC (6e3 pa3zdaBiieHUsT), KOTOPasl MO3BOJISIET
BHECTH a30T IO MOBEPXHOCTH MONS C MaKCUMaJIbHOW PaBHOMEPHOCTBHIO.
Kapbamun ciemyer mpUMEHSTH 1O BIXHOH TOYBE. Bmopas nookopmka
MIPOBOANTCS B CTaJIUM IEPBOTO y3Ja (HaJ MOBEPXHOCTHIO IMOYBBI HAUWHAET
MIPOIIYIIBIBAThCS MEPBEI y3eu, 31-s craans). B aTy craamio 3akmagpBaeTcs
OCHOBHOH IOTEHLIMAN ypPOXKAaWHOCTH O3MMBIX 3E€PHOBBIX KYJIBTYp (IJIMHA
KOJIOCa, YHCIIO 3epeH B KOJIOCe, Macca 3epHa OJHOTO Koiioca). PexoMmenmye-
Masi JI03a a30Ta JjIs BTOpPOW moakopMku 35-40 kr/ra. BaxxHbIM ycioBHeM
(OopMHUpPOBaHUS BBICOKOH YpOXKAaHHOCTH SIBISETCS KaK MOXHO OobIIas
MPOJIOJDKUTENEHOCTD PabOThI JIMCTOBOTO anmnapaTa pacreHuid. Uem Oouibine
MIPOAOIDKAETCS (POTOCHHTETHIECKAS IEATEIbHOCTD JINCTHEB, TEM BEIIIE Oy-
JIeT OKYNaeMOCTh YI0OpeHHi u KOHeUHbIH yposkail. [loaTomy nocne Hauana
TpYOKOBaHUS CIEAyeT M30eraTh 0)KOTOB JHCTOBOTO amliapara, 0CTOPOKHO
oTHocuThCsl K npumeHeHuio KAC u oThaBaTh NpearoyTeHHE TBEPIBIM
(hopMaM a30THBIX YIOOpEHHIA — aMMOHHUIHOM CeIUTpe, MOYCBHHE.

Tpemvs nookopmka B crajuu mocienHero ((haroBoro) Jucra IiaHu-
pyeTcs IS oydeHus ypoxkaeB 6oinee 60 1/ra. OnTuManbHas 103a a30Ta B
aToT mepuox cocrasisier 40-50 kr/ra. ®opmbl ynoOpeHHid: aMMOHUITHAs
cenutpa, moueBruHa, KAC c pasBeaeHueM BoJoW B COOTHOWEHUH 1:3 mnu
1:4 (uconb30BaTh OMPBHICKUBATENHN C BOJOYMIBHBIMY IIIJIAHTaMU).

Yemeepmas noOKopmKa TIPOBOAUTCS Ha O3UMOM IIICHUIIC B HaYalle KO-
JIOUICHHS AN YIydIIeHWs KadecTBa 3epHa. PexoMmeHmyemas 1o03a a3oTa
10 kr/ra. B 3Ty HOAKOPMKY JIydIlle BCEr0 MCHOJIB30BaTh 8%-HBIH pacTBOp
MOYCBHUHBI.

[TonyueHne BBICOKMX YpPOBHEH YpPOXKallHOCTH O3WMMBIX 3E€PHOBBIX Ha
(oHE BBICOKMX 103 a30THBIX YJOOpPEHHI BO3MOXKHO IPH BHECEHUH peTap-
JITAaHTOB U JOJDKHO CONPOBOXJATHCS aKTHBHOW XMMHYECKOW 3alMTON pac-
TEHUH.

W3 MuKposneMeHTOB HawOoJbIee 3HAUYEHHE [UIS O3WMBIX 3€PHOBBIX
KyJIbTYp UMEIOT MeAb M Maprasen. [IpuMeHeHne Maprania OIpaBJaHHO,
eciM 3HaYeHne 0OMEHHOH kucinoTHOCTH pHycy 6ompme 6,0. Texnomornye-
CKas cxeMa JUIs NOJIy4eHHs BEICOKHX YpOjKaeB 03MMOH MIIEHUIIBI, pa3pado-
tanHas B PYII «MucTuTyT mouBoBeneHus u arpoxumun HAH benapycny,
npuBeieHa B Tab1. 8.4.

HexopHeBble MOJKOPMKH MEIBI0 M MapraHueM MpoBoJsTcs B (ase ko-
HeIl KyIIeHUs WM B CTaiH IepBoro y3na B no3e no 50 r/ra a. B. [Ipu mia-
HUPOBAaHMU BBICOKHMX YpO’KaeB 03UMOi miieHunsl 6osiee 50 1yra mposo-
IUTCS BTOpasi MOJKOPMKA STUMH MHUKPO3JIEMEHTaMH B TOH ke J03e B (haze
(1aroBoro JucTa.
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Tabnuua 8.4. TexHoJoru4yecKasi cxeMa NPUMEHEHHs] MUHEPAJIbHBIX
yao0peHuii noa o3umMyo nueHuuy (ypoxaiinocts 70-100 n/ra)

03Bl y100peHuit .
Hoser ynobp Dopmsl yrobpeHuit CpoKu IpHMEHEHHUS
U PEryIsiTOpoOB POCTa
Opranuueckue . N
ConoMHCTHIN HIH TOPGSTHOI
ynoOpeHus HABO3 OCeHbBI0 10]] BCHAIIKY
40-50 1/ra
N14-20Ps0-00K120-140 | AMMOGOC, XJTOPUCTBIN KaTUii Jlo mocesa
Neo-70 KAC nnu kapbamug BecHoii B Hagasie Bereranun
N3s_40 Kapbamun B ¢a3e Hayana BeIxoaa B TpYOKy
Perysstopsr pocra:
1,0-1,25 n/ra xjopmekBatxiopus 750, | B craguu mepsoro y3na, pacxon pado-
0,2 n/ra WM MOJYC, 4ero pactBopa — 200 n/ra
0,5 n/ra WU CEPOH
Cynbdar Meau u cyabdar
HekopHeBble MOIKOPMKH
Maprasua, wi Anod Meap 1
CueMn A6 Maprater, i B CTaJIMHM [IEPBOTO y371a ¢ 100aBICHUEM
soviso P > moueBuHbI — 10—15 kr Ha 200 11 paboue-
MukpoCtum Menp -
TO pacTBOpa
u MukpoCTiM Maprasen
KAC (BHeceHue onprIcKuBa-
Nao-s0 TEJEM C BOJIOYMIIBHBIMU B ¢ase nostBiaenus dnarosoro nmcra
IIJITAHTaMH) WM MOYCBHHA
Perystopsr pocra:
ITosiBNEHME — MONHOE Pa3BUTHE
0,2 n/ra MoaycC
(hmarosoro smcra
0,5 n/ra WJIH CEPOH
Boanslit pactBop Kapbammga
Nio P P kap N Komnomenue
B KoH1eHTpauuu 10 %

*B03M0O>KHO IPUMEHEHUE B OaKOBOI CMECHU € PETapJaHTOM U (QDYHTHITHIOM.

Hapsiny ¢ npocTbIME MHKPOYIOOpPEHUSIMH CYJIL(GATOM MEIbI0 M CYIIb-
(arom Maprania 3¢pQEeKTHBHO HCIOJIb30BaHHE MUKPOIJIEMEHTOB B (hopme
XEJIATHBIX coequHeHu# (A100 Menp, Ao0 MapraHen, DKOJIUCT MOHO MEb,
Oxonuct MOHO MapraHen, MukpoCtum Meab, MuxpoCTuM Maprasen u

JIpyrue GopMmsl).
8.1.2. O3umasn po:xb

Cpenu 371aKOBBIX XJIEOOB 03WMasi pOXKb SIBIISIETCS MEHEe TpeOoBaTelb-
HOM KYyJIbTYpOH K KIIMMATHYECKHUM YCIOBUSIM. POXb — KylIbTypa MasoTpe-
OoBarenpHass k mouBaM. OHa MOXET pPacTH W Ha HU3HHHBIX TOPQSHO-
OOJIOTHBIX ITOYBAX, CYTJIMHUCTHIX, CYMECUAHBIX, MIECYAHBIX, M Ha TKEIBIX
IMHUACTBEIX. OnTUManbHas peakius MOYBEHHOH cpensl it Hee pHyel 5,5-
6,0. O3umast poxxb oTJIMYaeTcsi Ooee MOLIHOM Pa3sBUTON KOPHEBOM cucTe-
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MOW W TOBBIIMIEHHOH CHOCOOHOCTBIO yCBAaWBATh 3JIEMEHTHI NMUTAHUSA, YEM
o3uMasl MIICHUIIA.

BbIHOC 351eMEHTOB NMUTAaHMSI O3UMOM POXKbIO HA 1 T OCHOBHOHM U COOT-
BETCTBYIOIIEE KOJIMYECTBO MOOOYHON MPOMYKIMH B CPETHEM COCTAaBISET
26 xr N, 11 kr P,Os u 23 kr K,0. K koHuy ¢assl KyIieHus pacTeHUs 03U-
MOH PXKH MOTPEOISAIOT MPUMEPHO TPETHIO YacTh a30Ta, YETBEPTYIO YacTh
¢docdopa u xanus ot obIIero NoTpedIcHUs. Y CBOCHUE PACTCHUSIMH 03UMOM
KM a30Ta M KaJvs 3akaHuuMBaeTcs B (ha3e mBeTeHws, a motpedienue doc-
¢dopa mpomomKaeTcs 0 BOCKOBOH cmemoctd. MakcuMyM moTpeOieHus
anemeHToB nutanus (1o 70 %) mamaeT Ha a3y KymIeHUs U BBIXOAA B TPYO-
Ky. B 3TOT mepuon mpoucXomuT HE TOJBKO HHTCHCHBHBIA POCT BereTa-
TUBHOW MaccChl, HO Takke (opMupoBaHHe Kojoca co Bcemu opraHamu. [1o-
9TOMY 03UMasi pOKb OCEHBIO W PaHHEH BECHOH MOMKHA OBITH OOecredueHa
BCEMHU JJICMCHTAMU ITHTAHUSL.

Buecenne pochopHBIX M KaTUHHBIX YIOOPEHWH MPUBOAWT K TTOBBIIIE-
HUIO MOpo30cToiikocTu pactenuil. [Ipu pe3kom Hemocratke ¢ocdopa B
IOYBE POCT PKHM Pe3Ko yxymmaercs. Poxs motpebmnsier dochop paBHO-
MEPHO Ha MPOTSKCHUU BETCTALINU.

O3znMmasi poXXp SABISIETCSA KyJNbTypOW CpeaHepearupyromeil Ha BHECEHUE
KaJIUiHBIX ynoopeHuil. [Ipu obecnieueHrr NOTPEOHOCTH PXKU B KaJIHH pa3-
BHBAIOTCS 00Jiee CHIIbHBIE PACTCHHUS, IMEIOIIIE TPOYHEIE, MEHEEe CKIIOHHBIC
K MoJieranuio cTeonu. HemoctaTok Kamusi ¢ OCCHU MPUBOJIUT K OCTIA0ICHUIO
KYIICHUsI pacTeHHA. PacTeHHs mpu 3TOM B OOJbIIEH CTEIIEHN TOPaKAIOTCS
rpubHbIME OoJie3HsIMH. OCOOCHHO OOJBIIOC 3HAYCHHE MMECT MPUMCHCHHE
KaJIsI Ha TIECYAHBIX B TOP(PSHBIX MTOYBAX.

DTa KyJnbTypa NOTPEOIIICT CPABHUTEIHHO OOJIBIIOE KOTHMYSCTBO a30Ta C
caMoTo0 Hadaia pocta 1 pa3Butus. OHaKo HanboJiee BRICOKas IOTPEOHOCTD
B a30T€ OTMEYACTCS PAaHO BECHOM, TaK Kak B 3TO BPEMs MHUHEPAIBHBIX CO-
€IMHEHNH a30Ta B ITIOYBE MAaJjio B CBA3M CO CI1a00i MOOMIM3aluen a3oTa u3-
3a HH3KUX Temriepatyp. Takum o0pa3oM, HECKOJBKO MOBEIIMICHHOE (HoC-
(hopHO-KAIMITHOE W YMEPEHHOE a30THOE MUTAaHUE PACTCHHH O3UMOU PXKH C
OCCHH SIBJIICTCSI BaXKHBIM YCIIOBHEM TOJIYYCHHUS BBICOKHX YPOIKACB.

Cucrema ynoOpeHUs] 03UMOH PXKH TPEXWICHHAS M BKIIOYAET OCHOBHOE,
MIPUIIOCEBHOE BHECCHHE M MOJIKOPMKH. OpraHudeckue yHoOpeHHs B J03€
30—40 1/ra, dpochopHbIe U KaIUHHBIC BHOCITCS MO O3UMYIO POXKb J0 CeBa
IOJT OCHOBHYIO 00pa0OTKy mMOoYBBL [l036I MUHEpANBHBIX yIOOpEHUH IJist
03UMO¥ pxku puBeneHBI B Ta0. 8.1-8.3. [lpn HammIuu KOMOMHUPOBAHHBIX
CesUIOK B pAJKH npu noceBe BHocures 15-20 kr P,Os B popme ammodoca,
aMMOHHM3UPOBaHHOTO cynepdocdara u apyrux BOIOPACTBOPUMBIX (oc-
(OpHBIX yI0OpEHHUH.
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Jit 03uMOH p>KM JTOCTaTOYHO INPOBECTH [BE IMOJKOPMKH a30THBIMH
ynoopenusmu. [lepBas — B no3e 60-70 kr/ra a. B. ¢ BO30OHOBJICHHEM Bere-
TalMu U BTOpas — B (ha3e Hayasa BbIXoJa B TPYOKy B o3e 25-30 kr/ra 1. B.

Jlydmrast popma a30THBIX ynoOpeHuit st nepBoit nogkopmku — KAC.

st hopmupoBanus ypoxkaitHocT 3epHa Oosee 50 1y/ra u Bbliiie TpeOy-
eTcsl ONTUMHM3aLMsI BCeX (PaKTOPOB MHMHEPAIbHOIO IHUTAHUS, B TOM YHCIIE
MIOBBILIEHHBIE 03Bl a30THBIX yJOOpPEHUI U MIPUMEHEHHE MUKPOIJIEMEHTOB.
Oco0eHHO BaXXHBI IJIsI O3UMOI DKM TaKHE€ MHKPOJJICMEHTHI, KaKk MeIb U
Mapraser.

OnTuManbHEIE CPOK NMPUMEHEHHUSI HEKOPHEBOH MOAKOPMKH MHKpPOdJIe-
MEHTaMH — B CTaIHIO MEPBOTO y3na. a1 03MMON p>kKM JOCTaTOYHO MHPO-
BECTH OJIHY MOJKOPMKY MEJbI0 M MaprasieM B gose mo 50 r/ra 1. B. Map-
raHieBble ynoopeHus a3¢p¢pekTuBHbI Ha mouBax ¢ pHyc) Beie 6,0.

Hapsiny ¢ mpocTbIMH MHKpOYZOOpEHUSIMU (CEPHOKHCIIAst Mellb, CYJb(ar
Maprasia) 3p(peKTHBHO HCIOIb30BaHHUE XUIKUX MUKPOYI00peHHi — Ao0 1
DKOJIMCT, KOTOpBIE COAEpKaT MeOb M MapraHel] B (opMe XeNlaTHBIX CO-
eZMHeHUH 1 OoJiee TEXHOJIOTMYHBI B IpMMeHeHHH. Vcnons3oBanue ux o0y-
CJIOBJIMBAETCS B NEPBYIO 04Yepeab (PUHAHCOBHIMU BO3MOXKHOCTSIMH XO3SIACTB,
MIOCKOJIBKY BCE OHH, KaK MPaBUIIO, JOPOXKE IPOCTHIX MUKPOYIOOPEHHH.

HekopHeBble MOJKOPMKH O3MMBIX 3E€PHOBBIX KYJIBTYP MHUKPO3JIEMCH-
TaMH SABJIAIOTCS] SHEProcOEPETAIONMM IIPUEMOM, TaK KaK TEXHOJIOTHYECKH
MOTYT COBMEMIAThCSI C MPUMEHEHHEM (YHTUIMIOB, PETYIATOPOB pOCTa U
MOJKOPMKOH a30TOM, IIPH 3TOM CyJIb(aTsl MEIW U MapraHIia paCTBOPSIFOTCS
B OT/ICTILHOM €MKOCTH. [IpUTOTOBJICHHE PacTBOPOB OAKOBBIX CMECEH peKo-
MEH/1yeTCsl IPOBOJUTEH HEMOCPEACTBEHHO Nepe UX IPUMEHEHUEM.

TexHosornyeckast cxeMa NPUMEHEHUs YI0OpPEHUI B TEUEHUE BETeTalH-
OHHOT'O IepHoJa Al 03UMOi pxu, pazpadorannas PYII «HcTHTYT HOY-
BoBeneHus u arpoxumun HAH benapycuy, npusesiena B tabu. 8.5.

Ta6mnuna 8.5. TexHoormueckasi cxema NpuMeHEHHsI MUHEPAIBHBIX Y100 eHmi
10/1 03UMYI0 PO:Kb (YposxkaiiHocTh 60-70 1/ra)

J103b1 ynoGpenuit Dopmbl yrodpeHuit CpoKH PUMEHEHUs.
N15_20P40-50K120-140 AMModoc, XTOPUCTBIN Kalui Jlo mocesa
Nso_70 KAC uam MmoueBrHA BecHoili B Haualie BereTamuu
Nsg_40 MoueBuna B ¢a3e Hayana BeIxoaa B TpYOKY
HexkopHeBbie mOAKOPMKH
Cynbdar Meau u cyibpar Map- B CTa MU IEPBOTO y371a B 0AKOBOH

raHua, mm Ano6 mens u Ano6 CMeECH C PETapAaHTOM U (yHTHIIN-

CusoMn
sofie0 mapraten, wim MukpoCTuM MeIb u| [0M U 100aBICHHEM MOYCBHUHBI —
MukpoCTtM Mapraser 10-15 xr Ha 200 1 pabouero
pacrtBopa
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[IpumeHenne TBEpAbIX GOPM a30THBIX YAOOpeHui (kapOamua, aMmmuad-
Hasl CCJIUTPA) CICAYET OCYIIECTBIATh TOJIBKO MPU HAIMYHUA B XO3IHUCTBAX
mranroBeix MammH PIHIY-12, CY-12, MTT-4Y, win 1eHTpOOSKHBIX Ma-
umH Anspa, RAUCH (Tepmanums), wim PJIY-1,5. Mammusr HPY-0,5,
PMI'-4, PYM-5, PYM-8 o0ecrie4nBaroT MUHUMAJILHO BO3MOXKHYIO CTCIICHb
HepaBHoMmepHoct — 20 %, a B ycnoBusax mnpomsBoxactBa — 40-50 %.
ITo nanapIM MHCTUTYTa MOYBOBEACHUS W arpoXMMHHU, HEIO0Op ypokas
3epHa B 3TOM Cllydae OT HEPaBHOMEPHOTO BHECEHHS a30Ta COCTABISAECT OT
2,5 mo 4,0-5,0 wra. JIocTHYb BBICOKOH PAaBHOMEPHOCTH ITO3BOJISIET TIPHUME-
HEHHME XHIKOTO a30THOro ymobpenusi KAC ompeickuBaremsimu OTM-2-
3,0I1-2000, S-320 u ap. HccrnemoBaHus, MPOBEACHHBIC C Pa3IHYHBIMHU
¢dbopmamu azotHbIX ynoOpenmii (KAC, amMmoHuiiHas cenutpa, KapOamwu,
cynb(paT aMMOHUS), TIOKA3aJIH, YTO 110 BIUSHHUIO HA YPOXKAWHOCTh O3UMBIX
3CPHOBBIX KYJIbTYP BCE OHH MPAKTHYCCKU PABHOLCHHEI. [Ipu MOBEpXHOCT-
HOM BHCCCHHW MOYEBHHBI 0€3 3aICJIKH B TIOYBY MOTYT MPOUCXOAUTH ra3o-
o0Opasnble otepu azota a0 20-25 % 0T BHECEHHOH H03bl. DTH MOTEPU MO-
ryT ObITh CHIDKEHBI 110 12—15 %, ecim BHOCHTH KapOamMuI IO BIIQXXHOU
moyBe. PexoMeHayeTcss TakKe HCIOJIb30BaTh JUIS MOJKOPMOK MEIJICHHO-
JIEHCTBYIOMIYIO POPMY MOYEBHUHBI C TYMUHOBBIMH JOOaBKaMH.

8.1.3. O3umas TpuTHKAJIE

O3uMasi TPUTHKAJIE — 36PHOBAs KyJIbTYpa, B KOTOPOH yIadHO COUYETACT-
Cs1 BBICOKAs! KOJIOTHUYECKas INTACTUYIHOCTD O3MMOM PKH C YPOKAWHOCTBIO U
Ka4yecTBOM MeHHIbl. O3uMast TpUTHKAJIE CIIOCOOHa aBaTh 0oJiee BBICOKHE
ypOau 10 CpaBHEHHIO ¢ MIIEHUIeH Ha OeTHBIX OYBaxX U B CBS3M C 3TUM B
Benapycn nmpuronHeIX MmoyB s €€ BhIpaliMBaHHsS OOJblIe, YeM Ui O3H-
Mol mmeHunpbl. Haubosee BBICOKYIO YpOXKaWHOCTH O3UMasi TPUTHKAE
(dbopMHUpyeT Ha CBSI3HBIX MMOYBAX CO CIIA0OKUCIION WM HEWTPaIbHON peak-
uuei nouBeHHoit cpeabl (pHyey 5,5-7,0). OTaensHble copTa 3TOH KYIbTyph
OTJIIMYAIOTCS TOBBIIICHHBIME TPEOOBAHMSIMH K IUIOJOPOAMIO TOYBBL X
CJIEyET BO3JEIBIBATE HA XOPOIIO OKYJIbTYPEHHBIX IOYBaX.

CaMbIMH OTBETCTBEHHBIMH IIEPHOJAMH B NMHUTAaHUU O3UMOM TpPUTHKaIE
SIBISIFOTCSI IEPUOJ], OT BCXOJOB JI0 YX0/1a TOCEBOB B 3UMY M BECHOW B HaJase
BO300HOBIICHHUS BETETaIlNH.

B mepBsIit mepros o3uMasi TPUTHKAC PEIbSIBISCT MOBBIMICHHBIE TPe-
6oBaHus K (pochOopHO-KATMHHOMY NMUTAHUIO, KOTOPOE CIIOCOOCTBYET MOII-
HOMY Pa3BUTHIO KOPHEBON CHCTEMB! M KYIIEHHIO, HAKOIJICHHIO CaXapoB,
YTO Ba)KHO JUISL XOPOIIECH MEpPEe3NMOBKU. B 3TOT meproa pacTeHus IOIKHBI
OBbITH yMEpEeHHO oOecIieueHbl a30TOM, TaK Kak MOBBIIIEHHOE a30THOE MHUTa-
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HUE MOHMXKAEeT YyCTOMUMBOCTh PACTEHUN K MEPE3UMOBKE. Y CIEUIHOH mepe-
3MMOBKE CITOCOOCTBYET BHECEHNE OPTAaHMUYECKUX YI0OPECHHM.

[Tpu oTpacTaHuy paHO BECHOW 03MMasi TPUTHKAJIE HYXK/IACTCS B YCHJICH-
HOM a30THOM ITUTAHHH, TaK KaK B 3TO BPEMs 3alackl MUHEPAJILHOTO a30Ta B
MIOYBE €III€ HEBEJIUKH.

O3nMmas TpUTHKaJle MaKCHUMalIbHOE KOJIMYECTBO IMHUTATEIBHBIX BEHICCTB
noTpeossiIoT B paze BbIXoAa B TPYOKY, a 3aKaHYNBAETCS MX MOCTYIUICHUE B
pacTeHusi, KaKk MpaBWIo, K (a3e HBETCHHUs. 3a 3TOT MEPUO] PACTeHHs YC-
BauBaroT 78-92 % azota, 75-88 % ¢ocopa u 85-88 % kamus.

OmHOM TOHHOH OCHOBHOI HPOXYKIIMH C Y4€TOM NMOOOYHON 03uMast TpH-
TukKaie B cpeareM BeiHOCHT 26 kT N, 11 k1 P,O5 11 22 kT K0.

Jliist o3uMoON TpUTHKaNe, KaK MPaBHUIIO, CHCTEMa YAOOPEHHs TPEeXwIeH-
Hasl, BKIIIOUAIOIasi OCHOBHOE, IPUIIOCEBHOE ynoOpeHue n noaxopMku. OHa
MOET OBITh MHHEPAITBHON MIJIM OpraHOMUHepaiabHOU. [locnennsas mpenro-
JlaracT BHECEHHE IOJCTHIIOYHOro HaBo3a B A03¢ 20-40 1/ra, GecromcT-
nounoro — 40-50 t/ra. Opranuueckue ya1o0peHHst BHOCSTCS I10/1 BCTIAIIKY.

J103bI MUHEPAJIBHBIX YAOOPEHUH PACCUUTHIBAIOTCS] KOMILIEKCHBIM METO-
JIOM C UCTIoNIb30BaHMeM OBM mim omnmpenesnsiorcs Mo peKoOMeHJalusIM Ha-
YUHBIX yupekaeHud. CpeqHue pacdeTHbIE 103bl MHHEPATbHBIX YI0OpeHUH
0] O3UMYIO TPUTHKAJIE IPUBEACHBI B Ta0m. 8.1-8.3.

Ha HU3KOOKYJIbTypeHHBIX IOYBaX C HEBBICOKUMH 3aI1acaMy MOABHKHBIX
dopm dochopa 1 Kanust BEICOKast ypOKaWHOCTh 03UMON TPUTHKAJIE HE ILia-
HHUpYeTcs.

docdopHble U KanuiiHbIE yIOOPEHUS MOJ O3UMYIO TPUTHKAJE BHOCST
JI0 CeBa I0J] OCHOBHYIO 00paboTKy moussl. [lox 03uMyIo TpuTHKaje JOmyc-
KaeTcsl OCHOBHOE BHECEHHE a30Ta TONBKO Ha T0YBaX, CIA00OKYJIbTypeH-
HBIX, C coJiepxaHueM rymyca meree 1,8 % B nosze 20-30 kr npu pasmenie-
HUH I0CTIE 3JIAKOBBIX U KPECTOLBETHBIX MPE/IIECTBEHHUKOB.

Jlyuameit ¢opMoli MHUHEpAIBHBIX yIOOpEHHI TOA O3MMEIC 3EPHOBBIE
KYJIBTYpPBI C OCEHH SIBJISCTCS CIIOKHOCMEIIAaHHOE KOMIUIEKCHOE yao0peHne
Mapku NPK 5:16:35, Bermyckaemoe ['OMENTBCKUM XMMHUYECKHM 3aBOJOM.
[Tpu oTCyTCTBHH KOMIUIEKCHBIX yIOoOpeHuit B kadecTBe (pocPOpHBIX yHoO-
peHuil ucnonb3yrT aMmmMo(oc, aMMOHU3UPOBAHHEIN cyrnepdocdar, Kanuii-
HBIX — XJIOPUCTBIN KaJInH.

®dopmMupoBaHe BHICOKHX YPOXKaeB 3epHA B OOJIBLION CTENEHM Ompee-
JISIeTCS CHCTEMON IPUMEHEHUS a30THBIX yI0OpeHNH.

Juist monmyvenust ypoxaiiHocTn o3umoit tputukaie 40-50 1/ra a3oTHbIe
yA0OpeHus: BHOCAT B TPU CpPOKa: N0 ToceBa (MpU HEOOXOIWMOCTH), B Ha-
yaje BO30OHOBJICHHMS BECEHHEH Bereralnuy, B CTaJuM BBIXOJAa B TPYOKY
(ctamus 1-ro y3na, 31-a cragust). [Ipu popMUpOBaHUN BBICOKOTIPOIYKTHB-
HBIX TIOCEBOB (yposkaifHOCTh 3epHa 60 11/Ta U BhIIIe) HEOOXO0 MM OOJTBINAS
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no3a azora. [loatromy B ctaauu (aroBoro Jimcta (37-s1 cTajus) Ha MOCeBaxX
03MMOM TPUTHKAJIC TPOBOLAT €I OJHY IMOJKOPMKY.

Ilepsyto nookopmKy a30THBIMH yJOOPEHHSIMH BECHOM IPOBOAST B Havale
BO30OHOBIICHUSI AKTUBHOW BETeTallMd PACTCHUH IpU JOCTIDKCHUH YyC-
TOMYHBOM CPEHECYTOYHOMN TeMIieparypsl Ha ypoBHe 5 °C u BbILIE U MOSBIIC-
HUM Ha PacTeHUSX OTPacTaromMX Oenblx KopemkoB. IIpoBectn ee Hamo B
MaKCHUMaJIbHO CKaTble CPOKH (He Oonee uem 3a 10-12 nHelf), Tak Kak mpu
MO3THAX CPOKaxX IMOJKOPMKH Ha OOKOBBIX MoOerax cQopMHpYeTcsl YKOpo-
YEHHBII KOJIOC, KOTOPBIM HE JACT MOJHOLEHHOTO 3€pHa WU HE YCIIEEeT CO-
3peTh K Havany yoopku. CrieayeT UMeTh B BHIY, YTO MPH H30BITOYHOM a30T-
HOM IIMTAaHUM PACTEHMS YCHIICHHO KYCTSATCS BECHOM, UYpE3MEpHO yBe-
JNYMBAeTCA BEreTaTUBHAS Macca B yIepO popMUpPOBAaHHIO PETIPOLYKTHBHBIX
opraHoB. Takue pacTeHHUs MPEIPACHONIONKEHBI K MOJEraHUI0 W MOPAKECHHIO
Oone3HsaMu. PexoMenmyemasi 1o3a a3oTa Jjisl TIEpBOW PaHHEBECEHHEH MOj-
KOPMKH O3UMOM TpUTHKaNe cocTapisier 60—70 kr/ra, mydimei popMoii a3oT-
HBIX yroOpenuii seisiercss KAC (Oe3 pazbasieHnus), KOTopasi I03BOJISIET BHE-
CTH a30T I10 TIOBEPXHOCTH T10JIs C MAKCUMAJILHOM paBHOMEPHOCTBIO.

Ta6auna 8.6. Texnosornyeckasi cxeMa NpUMeHeHUs] MUHEPAJIbHBIX Y100 peHuit
1oJ 03MMYI0 TPHTHKAIE (Ypo:xkaiiHocTh 70-100 1/ra)

Jlo3b1 ynoOpenuit
U PEryJIsiTOpoB pocTa
Oprannyeckue ynoopenust | ConomucTslit umm TopdsHon

Dopmsl ynodpeHuii CpoOKH IPUMEHEHUS

OceHbio IoJ BCHALIKY

40-50 1/ra HaBO3
N14 20Ps0-90K12_140 AMMOdOC, XJTOPUCTBIN KaTuit Jlo moceBa
Neo-70 KAC unu kapbamu BecHoii B Haualie BereTamuu
B (ase Hauana Beixona B
N3s40 Kap6amun b
TpyOKy

PerymaTopsl pocta:
Y Dbl b B craguu nepsoro y3ma,

1,0-1,25 n/ra xJyopmekBarxiopua 750, 6
03wt o ome. pacon padser pacroopa -
0,5 n/ra WJIM CEPOH ura

HeKOpHCBLIC TIOAKOPMKH

Cynsat Meau u cyasdhat Map-
¥ (b A 4 (1] P B CTalyuy IIEPBOIo ysja €

rauua, wia Anod meas u Agod

CusoMnsg 1100aBJIEHUEM MOYEBUHEI —
Mmaprasen, wim MukpoCtuM Mensb 10215 kr
u MukpoCtum Maprasery %
Ha 200 1 pabouero pacTBopa
KAC (BHeceHHE OnpbICKMBATENEM
B daze nosBuenus ¢aroBoro
Nao-s0 C BOJIOYMJIBHBIMH IITAHTAMH) HIIN era
KapOamug
Perymstopst pocra:
0,2 n/ra ¥ PoI D TlosiBieHME — MOTHOE Pa3BU-
Mozzyc
0,5 n/ra THE (DI1aroBoro JmcTa
WJIH CEpPOH

*B03MO0XHO IpUMEHEHHE B 6aKOBOI CMECH C PETapAaHTOM U (ByHTHIIUIOM.
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Bmopas nookopmxa TIPOBOJUTCS B CTaAMHU NEPBOTO y3ia (Ham MOBEPX-
HOCTBIO TOYBBI HAuMHAET MPOILYNbIBATHCS NEpBBIM y3en, 31-a cragus).
B 3Ty cTanuto 3akianbIBaeTCs OCHOBHOM MOTEHLMAN YPOKaHOCTH O3UMBIX
3€pPHOBBIX KYJBTYp (IJIMHA KOJIOCA, YMCIIO 3€peH B KOJIOce, Macca 3epHa
oniHOTO Konoca). PexomeHnayemas no3a a3zora A BTOPOH HOAKOPMKH 35—
40 xr/ra. Ilocne Havana TpyOKOBaHUS ClIEAyeT U30eraTh 0)KOrOB JINCTOBOTO
amnmapara, OCTOPOXKHO OTHOCHThCS K npuMmeHeHuto KAC u ornaBate npen-
MTOYTCHNE TBEPABIM (popMaM a30THHIX YIOOpPEHHH — aMMOHUIHON CENHTpe,
KapOamumy.

Tpemssi nookopmka B CTagud TOCHeAHEro ((IaroBoro) JcTa IUIAHH-
pyeTcs Aist moydeHust ypoxaes 6osee 60 1/ra. OnTumanbHas 103a a30Ta B
9TOT mepuoj coctapisier 40-50 kr/ra. @opMber ynoOpeHHii: aMMOHUITHAS
cenutpa, moueBruHa, KAC c pa3BezeHreM BOJOW B COOTHOIEHUH 1:3 mnm
1:4 (ucnonbp30BaTh ONMPBHICKUBATENHU C BOJOYMIBHBIMY IIJIAHTaMU).

IlonydyeHne BBICOKUX YPOBHEH YpPOKaHHOCTH O3MMOM TPHUTHKAJlE Ha
(oHEe BBICOKMX 103 a30THBIX yJOOpPEHUII BOZMOXKHO TPH BHECEHUH peTap-
JIAHTOB U JIOJDKHO COIPOBOKJAThCSl AKTUBHOM XMMHMYECKOMW 3allUTON pac-
TEeHUII.

W3 MuKposneMeHTOB HauOoJbllee 3HAa4eHHE AT O3MMOW TpHUTHKae
UMEIOT Menb U Mapraden. [IpuMeHeHne MapraHia onpaBiaHo, €ciy 3Hade-
Hue oOMeHHOH kucinoTHOCTH (pHycy) Oompime 6,0. s cpemnnx ypoBHei
YPOXKANHOCTH HEOOXOAUMO IIJIAHUPOBAThH MPOBEJECHUE OJHOW HEKOPHEBOM
MOJAKOPMKH B CTaJWH MEPBOTO y3aa. /i BEICOKONPOAYKTHBHBEIX MOCEBOB
(50 /ra m BbIIE) PEKOMEHAYETCS ABYKpAaTHas HEKOPHEBas ITOJKOPMKA
MHUKpPOJIEMEHTaMU B HayaJle aKTUBHOM BEreTallMd BECHOW WIM B CTaJHMU
NepBOTO y3Jia U B CTaAMHU (uaroBoro jucta. Hapsy ¢ mpocTeIMH MHUKpO-
ynoOpeHusiMu cyiab(paTtoM Menplo M cyiab(paroM MapraHua 3QQeKTUBHO
UCTIONIb30BAaHKE KUIKHX MHKPOYJOOPEHHUH, COAepIKAIUX MHUKPOIIEMEHTHI
B opme xenatHbIX coenuHeHH (A100 Menb, DKOIUCT MOHO Melb, MUK-
poCtum men6, Ao mapranen, DKOJIUCT MOHO MapraHell U Jp.).

8.2. sIpoBbIe 3epHOBBIE KYJIbTYPHI
8.2.1. SlpoBasi mmennua
W3 spoBBIX 3epHOBBIX KYJIBTYp sSpOBas IIICHMIA Hambolee TpeboBa-
TelbHA K IJIOJJOPONIO TIOYBEI. Y SPOBOH MIIEHUIIBI 00Jiee KOPOTKUH Bere-

TallMOHHBIN TIeprUoa U Oosiee CKATHIN TIEPHUOJT TTOTIIOMECHHUS dJIEMEHTOB TTH-
TaHUS, YeM y 03UMOi mimeHUIbl. KommaecTBo ke 2IeMeHTOB MMTaHNs, BbI-
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HOCHUMOE ¢ | T OCHOBHOW HPOJIYKIUH C Y4ETOM TOOO0YHO, MPUMEPHO TaKOe
ke, KaK U Y O3UMO IIICHUIIBI.

SlpoBast mIeHUIa XOPOIIO yaaercs Ha nousax ¢ pHyc 6,0-7,3.

Ha ¢opmupoBanue 1 T 3epHa sipoBas MIICHHUIA TOTPEOIACT B CPeIHEM
30,4 xr N, 11,6 kr P,Os u 24,7 xr K,0. V spoBO¥ MIICHUIIBI IO CPABHCHUIO
C 03UMOM MEHEe pa3BHUTa KOPHEBasl CHCTEMa, OHA CJIa00 KYCTHCTAa. DTO BbI-
3BIBACT HEOOXOJMMOCTH OOECICUCHUsI TOJHOIICHHOTO MHTAaHWS Ha BCEM
MPOTSHKEHHH BETETAI[HIOHHOTO TIEPHO/IA.

HauGonbliryro moTpeGHOCTh B a30Te SIPOBasi MILNEHUIA HCIBITHIBACT B
MepUo/ OT Havaja KYIISHHs 0 BBIXOAa B TPYOKy, 3a 3TO BpeMs OHa IO-
riomaer okoio 40 % a3zora oT mMOTpeOIIEMOro 3a BECh BETCTAIlMOHHBIN
neproa. HenocTaTtok a3oTa B TOT MEPHOA MPHUBOIUT K HAPYIICHUIO (op-
MHUPOBAHHS TCHEPATUBHBIX OPTAHOB U CHIDKCHHIO YPOXKAIHOCTH.

Kpurnyeckum mnepuogom (HocGopHOT0 MUTAHUS SAPOBOW MINCHHUIIBI SIB-
JsieTcsl HadallbHBIM nepuox pocra. ObecniedeHHOCTb (OchOpOM SPOBBIX
3€PHOBBIX B 3TOT MEPHOJ CIIOCOOCTBYET XOPOIIEMY Pa3BUTHIO KOPHEBOM
cUCTeMbI, (POPMHUPOBAHUIO KPYITHOT'O KOJIOCA, O0Jiee paHHEMY CO3PEBaHUIO
pactenuii. ®ochopHbie YI0OpEHHs JAIOT MEHBIIIYIO MPUOABKY ypoxKas, 4eM
a30THbIE, HO 0€3 HUX PACTEHHSI XYKE Pa3BUBAIOTCAL.

HawuGosnbliiee KOMTUYECTBO KAUsl SIPOBBIC KYJIBTYPhI IOTPEOISIOT B mep-
BbIe Mepuozibl pocta. bojee Bbicokas 3()(EKTHBHOCTh KAIUIHBIX YI00pe-
HUIi 0OTMEYaeTCsl PU HU3KOM 00eCIIEYSHHOCTH 0B TOABUKHBIM KaJIHEM.

IMornorieHe MUTATEIbHBIX JIEMEHTOB Y SPOBBIX 3€PHOBBIX 3aKaHUHBA-
€TCs B OCHOBHOM K TIEPHO/Y KOJIOIICHHS — [[BETCHHUSI.

SIpoBast MIIEHHUIIA HA JCPHOBO-MOA30JIUCTHIX MOYBAX XOPOIIO HCIIOJIb-
3yeT MOCJIeACHCTBIE OPraHMYECKUX yAO0OpEeHUH, BHECEHHBIX IO Npelie-
CTBCHHHK.

J103b1 MUHEPATBbHBIX YIOOPCHHI MPH BO3ACIBIBAHHY SPOBBIX 3€PHOBBIX
KYJIBTYP PaCCYMTHIBAOTCS TSI KaXKIOT0 KOHKPETHOI'O IOJISI C YY€TOM THIIA
[TOYBBI M €€ IPaHyJOMETPUIECKOIO COCTaBa, IJIAHUPYEMOU YPOKAHHOCTH,
00ECIICYCHHOCTH TIOYBHI ITOJIBMXXHBIMH COCIMHEHUSAMH (ocdopa U Kaus,
MPE/IIICCTBCHHUKA, TOCIICACHCTBISI OPTaHUIECKHUX YI0OPCHHUI.

PekomenyeMbie O3Bl a30THEIX, (OCHOPHBIX M KATHWHBIX YIOOpCHUIA
O] SIPOBYIO MIICHUILY B 3aBHCHMOCTH OT THIIA ITOYBHI, YPOBHS IUIAHUPYE-
MO YpOKalHOCTH W COJICPKAHUS B MOYBC MOABIDKHBIX COCAUHCHHU (hoc-
¢dopa u Kanus npuBeacHs! B Tab1. 8.1-8.3.

Cucrtema ymoOpeHus 1o SPOBYIO MIICHHILY MUHEpaIbHAs, 2—3-4ICHHAS
M BKJIIOYAET OCHOBHOE, MPHUIIOCEBHOE BHECEHHWE M NMPU HEOOXOIUMOCTH
MOJIKOPMKY.
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A30THBIE yOOOpEHNS MPH BO3ZCIBIBAHUY SPOBOM MIICHUIBI HA MUHE-
PaNbHBIX TOYBaX IIPU IUIAHUPOBAHUH BBICOKMX ypPO)KaeB BHOCST B TPU NpH-
ema: Ngo_70 — BECHOH I0J] NPEIIOCEBHYIO KyJIbTHBAIMIO (OCHOBHOE BHE-
cenne), Nyg_40 — B CTauM MEpBOro y3na (mogxkopmka) u Nis o9 — B CTaJAUU
KoJIoLIeHus (HEeKOpHeBast 1mojikopMka). [Ipu riaHnpoBaHuM ypokaeB sIpo-
Boil mmeHunsl 60 1/ra u O6osee HeoOxoxumo BHeceHue 30 Kr/ra a3oTa B
cTaauu (JIaroBOro JMCTa U peTapAaHTOB.

Ecmm pacuerHple O3Bl a30THBIX YJAOOpeHH He TpeBmmaroT 60—
70 xr/ra, To ux 3¢QdeKTnBHEe BHOCUTH B OAHMH MPHEM IOJ IPEAIIOCEBHYIO
KyJIbTHBAIHIO.

Jlo3a 1yt TOAKOPMKH MOXKET KOPPEKTHPOBATHCSI HA OCHOBAHUH JAHHBIX
pacTUTENBHON TNArHOCTHKH.

W3 a30THBIX yI0OpEHUit 0 ceBa NPUMEHSIOTCS JIt00ble (hOPMBI, JTydliei
spisietca KAC, xoTtopast mo3BojsieT BHECTH a30T ¢ MaKCHUMAaJbHON paBHO-
MEpPHOCTBIO. B MOAKOPMKY B CTaAuu MEPBOTO y3J1a UCTOJIB3YIOT MEIJICHHO-
neiicTByromyto MoueBuHy (¢ rymaramu), KAC c¢ pasz6aBnenuem Bojoi 1:4.
IIpu otcyrctBUu KAC nepByro a30THYIO MOJKOPMKY IOIYCKaeTcs MPOBO-
JIUTh KapOaMUAOM ¢ TyMaTaMy MJIM aMMOHUIHOMN CETUTPOH.

Jis yBenwdeHUs comepkaHus Oelka M KICHKOBHHBI MO3THSS a30THAs
HEKOPHEBasi NMOJKOPMKA B Hadayie KOJIOIICHMS SPOBOH IIIEHHUIBI MPOBO-
qurcst 10%-HpIM pacTBOpoM KapOammzaa. B pacTBop MokHO m00aBUTH
cynmbdar ammonus (5-10 xr/ra B ¢msuueckom Bece). Cepa, comeprkarasics
B OTOM YIOOpEHHMH, CHOCOOCTBYET YBEIMUCHHIO COJAEp)KaHus Oeln-
Ka B 3epHE.

®DochopHble U KanuilHbIe YAOOpPEHHS CleIyeT BHOCHTH OCEHBIO C 3a-
JIEJIKOM 1oJ 340JIeByI0 BCHAIIKY, KyJIbTHBALMIO WIM BECHOM MO MpeAaro-
CEBHYIO KYJIbTHBAIIHIO.

W3 ummeromerocss acCOpTUMEHTa MHHEPAIBHBIX yIOOPEHHUI IydIINMH
¢dopmamu ABIAIOTCS aMMO(OC, aMMOHU3UPOBAHHEIA cymepdocdar, xmopu-
CTBIN KaJIuil.

Jng BHeceHHs NOA NPEANOCEBHYIO KyJIbTHBALUIO PEKOMEHIYETCs
CJIO’KHO-CMEIIaHHOE KOMILIEKCHOe ynoOpeHue mapku 16:12:20, Brimyckae-
Moe Ha ['oMenbckoM XxummdeckoM 3aBone (comepxkut 16 % azora, 12 %
docdopa u 20 % xanus).

[t obecniedeHust spoBOH MIIEHUIB! (OCHOPOM B KPUTHUECKHN TIEPHO.T
MIPY HAJIMYUU KOMOWHUPOBAaHHBIX cestok BHOcAT 10-20 kr/ra ¢ocdopa B
psinku npu nocese. Jlydmmmu dopmamu yaoOpeHHs U3 IPOU3BOIUMBIX B
PecniyOnmke bemapych SIBISIIOTCS aMMOHHM3HPOBAaHHBIN cymepdocdar, am-
Modoc.
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O PeKTUBHBIM TPUEMOM TIPH BO3JCIBIBAHUH SIPOBBIX 36PHOBBIX KYIIb-
Typ SIBIISIETCS HEKOpHEBasi IOAKOpPMKa Mezplo, a Ha mousax ¢ pH Ooiee
6,0 — maprannem. OnTHManbHbIE CPOKH IPOBEJECHUS HEKOPHEBOW IOJ-
KOPMKH — CTa/iusl IEPBOTO U BTOPOro y3ia B jo3e no 50 r/ra 1. B. Texnomno-
TMYECKUE CXEMBI IPUMEHEHHsI MUHEPAIIbHBIX MaKpo- U MUKpPOYJ00OpeHuil B
OCHOBHBIE IIEPUO/IBI POCTA SIPOBOH MIIEHUIBI TPUBOJATCS B Tab. 8.7, 8.8.

Ta6nuna 8.7. Texnosornueckasi cxeMa NpUMeHEeHHsI MUHePAJIbHBIX Y100peHuii mox
SIpOBYI0 NMuIeHuIy (ypo:xkaiinocts S0-60 1/ra)

J103b! ynoOpenuit Dopmsl ynobpeHuit Cpoxu IpuMeHeHust
Kap6amuz nmu KAC, ammodoc
NeoPeo-90K120-150 WJIM AMMOHU3UPOBAHHBIHN Cy- Jlo mocesa
nepdocdart, XJIOPUCTHIH KaIuit
N3o Kapbamuzg [ToxkopMka B hase mepBoro ysna
N3o Kapbamuzn IloxkopMKa B paze mocieIHero JIMcTa

HexopreBast mogkopMka

Cynbtar Menu u cynbdar Map-
yag ysd P~ g (aze mepBoro ysna ¢ 100aBICHUEM

raua, uim Jnel'ym mMenb 1

CusoMnsg Drel'ym Mapraser, win Azio6 kapbamupa (10 kr/ra) umu KAC
Mo 1t A0G Mapranert (10 n/ra), pacxox pabodero pactBopa —
200 s/ra
OmnpbIcKUBaHUE IIOCEBOB B (hase
Perynsrop pocra Tepman I - 1,2-1,5 n/ra TIOSIBIICHUS (pIIATOBOTO JIUCTA, PACXOL

pabouero pacteopa — 200 yi/ra

Ta6auna 8.8. Texnosornyeckasi cxeMa NpHMeHeHHUsl YI00peHHii 10 APOBYIO MILEHUILY
(yposxaiinocTh 61-80 1/ra)

Jl03b1 ynoOpenuit Dopmbl ynoOpeHuit CpOKH IPUMEHEHUS
Kapbamun nm KAC, am-
Mo(OC HIM aMMOHH3UPO-

Neo-90Pg0-120K150-180 sammsii cynepdocdar, xo- Ho mocesa
PUCTBIH Kanuit
Nao Kapbamug IMoxxopMKa B (ha3e IepBOro y3na
OyHruIUR Aneto Cynep, 0,6 wra, B cranuu ¢narosoro nucta
WM JpyTHe
N3o Kapbamuzg Tloaxopmka B (ha3e MOCIIEIHETO JIUCTa

HekopHepas moaxopMmka
B (pa3e mepBoro ysna ¢ 1006aBICHUEM Kap-
6amuna (10 xr/ra) mm KAC (10 n/ra),
pacxox pabouero pactBopa — 200 s/ra

Cynbedat meau u cyiboar
CusoMnsg Maprasua, wim Anob Menp 1
Ano0 mapraner

OrnpbICKHBaHKE TIOCEBOB B (ha3e MosiB-
Perynarop pocra Tepman L1-1,0-1,5/ra  |neHus ¢uaroBoro 1mcTa, pacxos pabodero
pactBopa — 200 1/ra
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W3 MenHbIX yAoOpeHu NPUMEHSIOTCS CEpHOKHUCIAs MEb U yI0OpeHH,
cojieprkaie Mesib B XesnaTHoi (opme (Anob Menb, DKOIUCT MOHO MEJb,
MukpoCtuM Mens u ap.). M3 mapraHueBbIX ynoOpeHHMH HMCHONB3YIOTCS
CEpHOKHUCIIBIN Mapranel, A00 MapraHer.

8.2.2. Slumenn

SluMeHb OTIHMYAeTCs MOBBIMICHHBIME TPEOOBAHHUSAMH K YPOBHIO MHTa-
HUSI, 9TO OOBSACHSETCS OYCHb KOPOTKHM BETeTal[MOHHBIM mepuojom (70—
110 nmHeit) m upe3BBIYAHO OBICTPHIM XOIOM IOTPEOJICHHS MUTATEIBHBIX
a5eMeHTOB. Tlepro/i MOTJIONICHUS] MUTATEIbHBIX BEIIECTB y SUYMEHS B OC-
HOBHOM 3aKaHYMBAETCS K CEpPEJMHE BereTaliu, npumepHo 3a 40 qHeil 10
co3peBanus. Ko BpemeHu BbIxona B TpyOKy oH motpediser okoio 70 %
kamust, 40 % docdopa u 6osee 60 % a3oTa, UCMIOIB3YEMbIX 3a BECh BereTa-
LIMOHHBIA niepuo. 1o BBIHOCY 3J1€MEHTOB MUTAHHS SYMEHb MAJIO OTJIMYa-
€TCsl OT 03UMBIX 3€PHOBBIX KynbTyp. s dopmupoBanus 1 T 3epHa BMecTe
¢ coimomoit stumeHb motpebnsier B cpenneM 29,1 kr N, 11,9 kr P,Os u
27,4 xr K,0.

SluMeHb Jydine yJaeTcs Ha OKYJbTYPEHHBIX ILIOJAOPOJHBIX MOYBaX C
peakmuei, Oam3Kkoi K HerrpanbHO#l (pHyc) 6,0-7,0). OH X0pomio uCnoJib-
3yeT MOCIe/ICHCTBUE OPraHUYeCKUX YAO0OpeHHid, BHECEHHBIX MO/ Mpe/lie-
CTBEHHHK. B CBs3u ¢ 3THM B C€BOOOOPOTaX €ro XOpOIIO pa3MeniaTh mocie
MPOMAIIHBIX KYJIbTYP.

[Tpu BBIpAIIMBAaHUK BHICOKOOECIKOBOTO KOPMOBOT'O SIMMEHST HEOOXOIUMO
MOBBILIEHHOE A30THOE MUTAaHHWE B COUYETAHUH C ONTHMAIIBHBIM (hOCHOPHBIM
U KaJIMHHBIM yno0peHneM. PacueTHble 10361 MUHEpAIBHBIX YJI00pEHUIT Mo
s’YMeHb (QypaskHbBIH npuBeneHb! B Ta0. 8.1-8.3.

OcHoBHYIO 7103y a30THBIX (60 kr/ra 1. B.), a Takke (ochopHble U Ka-
JIMHHBIE YI00peHHs MO/ SYMEHb OOBIYHO BHOCST BECHOM 1101 KYJIbTHBAIIHIO
WJIN TIPSIMOM MOCEB 1ocie pa3opachiBaHus y100peHHH KOMOMHUPOBaHHBIMU
MOYBEHHO-TIOCEBHBIMK arperatamu. Ha cCBsi3HbIX mouBax ¢ochopHbie U
KaJMiAHbIe yIOOPEHUSI MOTYT BHOCUTBCS MOJI SIMMEHb C OCEHH.

TexHomornyeckass cxeMa MPUMEHEHHsS MUHEPAJbHBIX YAOOPEHHI o[
STIMEHB TIPOIOBOJIHLCTBEHHBIN TpuBeIeHa B Tabm. 8.9-8.10.

W3 wumeromierocss accCOpTUMEHTa MHHEpPANbHBIX  ymoOpeHuil B
pecnyonuke Jtyumimmu - popmamu  sBisitorcst KAC (it OCHOBHOTO
BHECCHHMs), KapOamua, ammodoc, auammodoc, aMMOHH3MPOBAHHBIN
cynepdocdar, XJIOpUCThIH KaJIui.
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Ta6nuna 8.9. Texnosornyeckas cxeMa NpHMeHeHUs] MHHEPAJIbHBIX YA00peHuii
noJ s’4MeHb NMPOJA0BOJIbCTBEHHBIH (Ypo:kaiiHocTh S0-60 1/ra)

035l ynoope- .
A H};; P Dopmsl yrobpeHuit CpoKy pUMEHEHHUs
Kap6amun nmu KAC, ammodoc mmm
NeoPeo-90K120-150 | ammoHm3upoBanHbIid cynepdocdart, Jlo mocesa
XJIOPUCTBIN KaJIui
N30 Kapbamun IoxkopMka B pase mepBoro ysna
HexkopHeBast mogkopMKa
Cynbdat Meau 1 cyibghart Maprasua,
B (hase mepBoro ysia ¢ JobaBneHHEM
i Onel'ym menp u Onel’'ym mapra-
CusoMnsg kapOamuza (10 xr/ra) wmn KAC
Hell, Wi Ano6 mens u Ano0 mapra-
(10 n/ra), pacxox pabouero pacTBo-
Hell
pa —200 n/ra
OnprICKMBaHKE TOCEBOB B (haze
Perymnsitop pocra Tepnaxn LI - 1,2-1,5 n/ra MOSIBJICHHSI (PIIaroBOTO JIUCTA, PACXOJ
pabouero pactBopa — 200 i1/ra

Ta6nuna 8.10. TexnoJornyeckas cxeMa nNpHMeHeHHUsl yA00peHNii MO sTYMEHb
NPOI0BOJIbCTBEeHHBIH (ypo:kaiiHocTh 61-80 1/ra)

Jlo3b! ynoOpenuit

Dopmbl ynoOpeHuit

CpOKI/I TIPUMCHCHUS

Kap6amun nm KAC, ammodoc

Neo-90Pg0-120K150-180| 1T aMMOHU3UPOBaHHBIN CY- Jlo moceBa
nepdocdat, XIOPUCTBIH KaInii
N3o Kapbamuz Toaxopmka B (hasze nepBoro yzia
OyHruIUI Anbto Cynep, 0,6 /ra, B craguu ¢aarosoro nucra
WITH IpyTHE
N3o Kapbamuz TloxkopMka B haze mocieHero JucTa
HexopreBast mogkopMka
Cynbdat Meau 1 cynbdhar Map- | B (ase HepBoro ysna ¢ 100aBIcHHEM
CusoMnsg rauua, uia Anod meas u Anod kapbamuaa (10 kr/ra) umu KAC

MapraHern

(10 s/ra), pacxox pabGoyero pactBopa —
200 s/ra

Perynsop pocra

Tepnan LI- 1,2-1,5 n/ra

OnpeICKMBaHKE TTIOCEBOB B (pase
HOSIBIICHHS (DI1aroBOro JIMCTA, PACX0X
pabouero pactBopa — 200 yi/ra

B ¢ase Hauana BEIX0Za B TPYOKY IPOBOIJMTCS MOIKOPMKA TBEPIBIMH
A30THBIMHU yI0OpEeHMsAMH (KapOamu1, aMMHuadHas cenurtpa) B 1o3e 30 kr/ra 1. B.
Heo0xoaMMoO OTMETUTB, YTO TOAKOPMKHM a30THBIMH YIOOPEHHSIMH MOTYT
OBITH 3 (HEKTUBHBIMY TOJIBKO TIPH JOCTATOYHOM YBJIQ)KHEHUH ITOYBBIL.

[Tpy BO3IENBIBAHMHU SUMEHS PEKOMEHIYIOTCS IOJKOPMKH METHBIMH H
MapraHieBsIMH yaoOpeHusiMu B go3e 1o 50 r/ra a. B. B ¢a3e Hayana BbI-
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xXoJla B TpyOKy. Mapraniesbie yao0peHus 3QQGeKTUBHBI Ha ITEPHOBO-TION-
30JMCTBIX TIouBax ¢ pHyc) Boime 6,0. st moIKOpMOK MUKPOYIOOpEHUSIMH
MOTYT OBITh MCHOJIb30BaHbl CEPHOKHCIIAS MEb M CEPHOKUCIIBIA MapraHer
WIN MHUKPOYZOOpEHUs], CO/epXallhe STH MHKPOIEMEHTHl B XEJNaTHBIX
¢dbopmax: Ano6 Menp, Ano0 MapraHer, DKOJUCT MOHO MeJb, DKOJHUCT Map-
ranen, MukpoCtum menp, MukpoCtum mapranen u ap. Ilpu nposenennn
HeKopHeBOH mnojkopMku Ha 200 5 pabodero pacTBopa Haao J00aBIATH
10 xr/ra xapbammupa.

8.2.3. IInBoBapeHHBII TYMEHb

B nuBOBapeHHOM sSUMEHE BBICOKOE collepikaHue Oelika B 3epHE — OTpH-
LaTeNbHBIl MOMEHT, TaK Kak 4eM Oouibllie Oeika, TeM MEHBIIE Kpaxmaia,
KOTOPBIN SIBJSIETCSI OCHOBHBIM JKCTPATHBHBIM BellecTBOM. [loaToMy cuc-
TeMa YJI0OpeHUs] MUBOBAPEHHOTO SUMEHs JIOJDKHA OBITh HampaBiieHa Ha
MIOBBILIIEHUE COJIEPXKAHMsI B 3€pHE He Oelika, a KpaxMana 1 oOIIero BeIxoza
OKCTPATUBHBIX BELIECTB. XOPOIIUA MHBOBAPCHHBIA SUYMEHb COJACPIKHUT
58-65 % kpaxmana W BBIIIE, & AKCTPATHBHOCTH KOJEOJIETCA B Tpeenax
75-82 % macchl cyxoro BelecTBa. PasHuIa MexIy STHMH BEIUYMHAMHU
(14-15 %) nagaet Ha AOJIO BOJOPACTBOPUMBIX OPTAHUYECKUX COETUHEHHUIA,
CHOCOOHBIX MPH IKCTPArMPOBAHUHU MEPEXOAUTH B pacTBOp. UeM BblIiie dKc-
TPaKTUBHOCTh 3€pHA SUMEHs, TeM OOJjblie BBIXOJ MHBa. Bbicokue m03bI
a30Ta MOBBIIIAIOT OEJIKOBOCTh 3€pHA M CHIDKAIOT IMBOBAPEHHBIE KauecTBa
ssaMeHsI. B CBSI3M C 3TUM PEKOMEHYETCS Pa30BOE BHECEHHE IMOJ| MHBOBA-
PEHHBIA sSUMEHb a30THBIX ynoOpeHuit (Ngp), yIWTBIBas OrpaHHYEHHS IO
6enky (9-12 % npu onTuManeHOM coaepxanuu 10,5 %).

OnrtuMasnbHble 10361 MHHEPAIbHBIX YAOOpeHHH IMOJ sS4YMEHb ITHBOBa-
pPEHHBIN TipUBOAATCS B TaOI. 8.11.

Jo3bl a30THBIX ya00peHuit 1o 60 kr/ra u pacuerHble 1036l HochOpHBIX
U KalMWHBIX yJ0OpEHUI MPUMEHSIOTCS B OJIMH IIPUEM JI0 TOCeBa C 3a/1el-
KOl mox KynpTHBanuio. Ha cCBS3HBIX mouBax ¢ochopHBIE W KaJIMAHBIC
yI0OpeHHsT MOXKHO BHECTH ¢ oceHH. [Ipu Hammumu cneunuanbHO 000pyno-
BaHHBIX cesuiok 15-20 kr/ra n.B. ¢ocdopa 1enecooOpasHO BHOCUTH B
psinku npu nocese. Jlydmast popma yaoOpeHuit yiss OCHOBHOT'O BHECEHHS —
KOMILIEKCHOE ynoOpenue Mapku 9:18:24 ¢ Meibt0 ¥ MapraHieM WId MapKu
10:18:22 ¢ MeapI0 U MapraHIeM.
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Tab6nuna 8.11. /Io3b1 MUHEPAJbHBIX YA00peHHii* 101 NUBOBAPEHHBIIi TYMEHb
Ha JIePHOBO-TIO/I30.TUCTHIX CYTJTHHUCTBIX H CYyNeCYaHbIX HA MOPEHe MoYBax

Vo6pemns, , (()30ne}[<)>|(<)ziﬂue/ IInanupyewmblii ypoxaii (3epHo), 1y/ra
Kr/ra 1. B. 2os 2L MUKT | 3140 | 41-50 | 51-60%* 61-80**
[OYBEI
A3zoTHBIC — 50-60 | 5060 | 50-60 70-80
Menee 100 65-80 X X X
101-150 55-70 X X X
DochopHble 151-200 40-55 | 55-70 X X
201-300 30-40 | 40-50 | 50-60 60-70
301-400 20-30 | 20-25 | 25-30 30-35
Menee 80 80-110 X X X
81-140 70-90 X X X
Kanuiinbie 141-200 50-70 70-90 X X
201-300 40-60 | 60-80 | 80-100 100-120
301-400 30-35 | 35-40 | 40-45 45-50

*Ha ¢one nocneneiicteus 50-60 1/ra opranndeckux ynoopenuii; **Ha done perapman-
TOoB — Moamyc B mose 0,3 i/ra B (ase Hauana BbIXojga B TpyOKy (oOpa3oBaHHE BTOPOTrO
mexoy3nust) u 0,3 j/ra (B IEPUOJT MTOSBIICHUS TIOCIIETHETO JIHCTA).

Ha Xopolmo OKyJNbTypeHHBIX IMMOYBAaX Ha IMOCEBAX C IOTCHIIMATBHON
yposxaitHocTeio 60—-80 11/Ta MPOBOANTCSA OJHA TTOAKOPMKA a30THBIMH YI00-
peHnsME B 103e 10 20 Kr/Ta 1. B. B (pa3e Hadaia BEIXOJa B TPYOKY.

MenHble U MapraHieBble MEKPOYIOOpEHHS BHOCIT B 03ax 1o 50 r/ra
1. B. B (pa3e Hayana BbIXOJa B TPYOKY TaK ke, KaK U ISl IPOJTOBOJILCTBEH-
HOI'O SYMEHS.

8.2.4. sApoBas TpuTHKane

I[J'l)l BO3CJIBIBAHU S HpOBOﬁ TpI/ITI/IKaJ'le 60.]166 HpI/IFOJIH]:IMI/I SIBJIAKOTCA
JIEPHOBO-TIOI30JIMCTHIC JICTKO- U CPEAHECYIJIMHUCTBIC TOYBBI. MOXKHO 3Ty
KyJ'H)Typy BO3aCJIbIBATh U HA cynecylx, IOACTHUIIACMBIX MOpeHHI)IM CyI‘J'II/IH'
KOM. OHTI/IMaJ'II)HI)Ie aI‘pOXI/IMI/I'-IeCKI/Ie I1I0Ka3aTeCJIn IMOYBbI OJIA 3TOI\/II KyJ'II)'
Typel: pHkcl — 5,5-7,0, comepxanne rymyca — He MeHee 1,6 %, TOIBMKHO-
ro dhocdopa u xanmus — aHe MmeHee 150 Mr/kr.

Sposast TpuTHKaie Ha 1 T OCHOBHOW MPOAYKIINH C YIETOM ITOOOYHON B
cpenaeM BerHOCHUT 25,3 kT N, 12 k1 P,O5 1 21,9 k1 K,0. OHa o cpaBHEeHHUIO
C APYTHMH SPOBBIMH 3€PHOBBIMH KYJIBTypaMH HMeeT Oojiee UINTENbHBIN
BEreTAI[MOHHBIN MEPUOJ U XOPOIIO OT3BIBACTCS HA MOJKOPMKH a30THBIMU
yIOOpEHUSIMH.
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Ot Hayasa BBIXOJa B TPYOKY J0 KOJOIICHUS SpOBasi TPUTHKAJIE MTOTPeO-
nsieT npuMepHo 2/3-3/4 Bcero KosMyecTBa a30Ta M 30JbHBIX 3JIEMEHTOB.
B nepron pa3BuTus SpOBOM TPUTHKAIE OT HOSBICHHS BCXOAOB J0 KOHIA
KYILIEHUS] TIOTPeOIIsieTCsl MEHBIIIE 3JIEMEHTOB MUHEPaJbHOW IHIIM, YeM B
nocneayroomye ¢aspl pazBuTHsa pacteHnd. OHAKO B 3TOT MEPHOA SIPOBas
TPUTHKAJIEC BECbMa YyBCTBHUTEJIbHA K HEJIOCTATKY MUTATEIbHBIX JIIEMEHTOB
u ocobeHHo docdopa.

J103B1 MHHEpATbHBIX YOOOPEHHUA 3aBUCAT OT THIA ITOYBHI, TPAHYJIOMET-
PHYECKOTO COCTaBa, 00ECIIEYeHHOCTH MTOYBHI OJBIKHEIMU (opMaMu (oc-
¢dopa, Kanms, npenmecTBeHHUKOB (cM. Tabn. 8.1-8.3). docdopHbie U Ka-
TUHBIE yIOOpPEeHUsT Ha CBA3HBIX IOYBAaX MOXKHO BHOCHTH C OCCHH, dallle
P,0s — 50-90 xr . B., K;O — 60-120 Kr 1. B. ¢ y4€TOM IIJIOAOPOANS IOYBHL.
Mo>KHO UX IPUMEHATH U BecHOH. Hanboubiiee 3nauenue B popmMupoBaHun
YPOXXalHOCTH SIPOBOM TPUTHKAJIE MMEIOT a30THBIE YI0OpEeHHs, KOTOphIe
cllelyeT BHOCHUTH B IPEIIOCEBHYIO KYJIbTUBALIMIO HIIM NPSIMOU ITOCEB HOCIIe
pasOpaceiBaHusl yHOOpEHHMH ITIOYBEHHO-TIOCEBHBIMHU arperaramu B J103€
Ngo_go. [lpoOHOE BHeceHMe a3oTa B MOAKOPMKY B (pase Hawaja BBIXOJA B
TpyOKy NpPOBOIMTCS TBEPABIMH a30THBIMH YIOOpeHusIMH (KapOamuj, am-
MonwmitHas cenutpa, KAC nipu paz6aienun Bojoi 1:4) B mo3e 30 kr 1. B.
[Ipu mraHMpOBaHMM BBICOKHX YpO’KaeB NMpUMEHSIOTca perapaaHtsl (Tep-
mau 1] u 1p.). VI3 umerormerocs acCopTUMEHTa peKOMEHYeTCs IO IPEIIo-
CEeBHYIO KYNIbTHBAIMIO TPHUMEHSATh KOMIUIEKCHBIC YyOOOpEHHS MapKu
16:12:20.

B mpumoceBHOoe BHeceHHE NpPW HATUYAN KOMOWHHPOBAHHBIX CESIIOK
BHOcAT 15-20 xr P,Os dochopubix ynobpenuit B psaaku. Jlydmmmu ¢op-
MaMH SBIISIIOTCS. aMMO(oc M aMMOHN3UPOBAaHHBIH cynepdocdar.

MHUKpO3JIEMEHTBI MI'PAlOT BaXKHYIO POJIb B MOJYYEHHH BBICOKOH ypo-
alWHOCTHU 3epHa SIPOBOI TpUTHKaJle XOopollero kauecrsa. Haubosnee gyBct-
BUTEJbHA 9Ta KyJIbTYpa K HEIOCTaTKy ME/IH, a TAK)KE MapraHiia Ha o4Bax ¢
pHkc) 6onbie 6,0. HexkopHeBYI0 NOAKOPMKY MEJIBIO M MapraHiieM IpOBO-
AT B (pa3e Havana BBIXO/a B TPYyOKy B mo3e mo 50 r/ra 1. B. Ilpu 3ammanu-
pPOBaHHOH ypokaifHOCTH 3epHa cBeimie 50 1y/ra meixecoo0pa3HO JOMOITHH-
TEIHFHO BHECTH MHUKPOIJIEMEHTHI B (ha3e (1aroBoro JUCTa.

[IpuMeHSIOTCS MUKPOAJIEMEHTHI TPEXKIEC BCETO Ha MOYBaX C HU3KOW M
cpemHel 00ecreueHHOCThIO, Ha TTOYBaX C BBICOKMM COAEp)KaHHEM MHKPO-
9JIEMEHTOB, KaK MPaBUIIO, X He BHOCAT. Hapsiny ¢ mpocteiMu coisiMu (cep-
HOKHCTIasi Melb, CEpPHOKHCIBIN MapraHen) 3(QQeKTHBHBIM MPUEMOM SBIIS-
eTCsl HEeKOpHeBas IOJKOPMKa >KHIKAMH MHKPOYIOOPEHHSAMH, COIepiKa-
IIMH MHUKpPOYJIEMEHTHl B XeJlaTHOW (opme (mpenaparsl DKoiaucT, AnoO,
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MukpoCtuMm 1 1p.). MUKpoyIoOpeHHs pacTBOPSIIOT B TeKTapHOW HOpME
BozbI (200-300 11/Ta).

TexHosornyeckasi cxema NMPUMEHEHHs! YIOOpEeHHH MpH BO3JENbIBAHUI
SIPOBOM TpHUTHKaJe IpHBeieHa B Tadn. 8.12-8.13.

Ta6nuna 8.12. TexHonornyeckasi cxema NpuMeHeHHs] MUHEPAIbHBIX
YyZ00peHmii noJ sipoByIo TpUTHKAJIE (YpokaiiHocTh 50—60 1/ra)

J103b1 ynobpenuit

Dopmsbl yrnoOpeHuii

CpoKH IpUMEHEHUS!

NesoPso-90K120-150

Kap6amuz nmu KAC, ammodoc
WJIH aMMOHHU3HMPOBAHHBIH Cy-
nepdocdart, XIOPUCTHIH KaIuit

Jlo mocesa

Onel'ym mapranen, uim Ano6
Mezb 1 Ano6 Maprasery

N30 Kapbamuz IMToxxopMmka B ase mepBoro ysna
N3g Kapbamuz Tloaxopmka B (haze MOCIIETHETO JUCTa
HekopHepas moaxopMka
Cynedat Meau u cyibdhat map- P AKOp
ranita, wi DrelyM Meftb 1 B (haze mEPBOTO y371a ¢ J0OABICHHEM
CusoMnsg g kap6amuza (10 kr/ra) nmn KAC

(10 n/ra), pacxox pabouero pacTBopa —
200 s/ra

PerynsTop pocra

Tepman L - 1,2-1,5 n/ra

OnpeICKMBaHKE IOCEBOB B (pase
HOSIBIICHHS (DI1aroBOro JIMCTA, PACX0oa
pabouero pactBopa — 200 si/ra

Tabnuna 8.13. TexHosornyeckas cxeMa npuMeHeHHUs! YI00peHHUI 0/ IPOBYIO
TpuTHKAaJe (Ypo:kaiiHocTh 61-80 1/ra)

Jlo3b! ynoOpenuit

Dopmbl ynoOpeHuit

CpOKI/I TIPUMCHCHUS

Kap6amun nm KAC, ammodoc

un Ano6 maprasen

Neo-90Pg0-120K150-180| 1IN aMMOHU3UPOBaHHBIH CY- Jlo moceBa
nepdocdat, XIOPUCTBIH Kanii

N3o Kapbamuz Toaxopmka B (asze nepBoro yzia

OyHrunug Anero Cynep, 0,6 /ra, B cranuu ¢narosoro nucTa
WA JIPyTHE
N3g Kapbamuz IloxkopMka B aze mocieHero JucTa
HekopreBast mogkopMka
Cynbdat meau u cyiboar B (haze mepBoro ysia ¢ 100aBICHUEM

CusoMnsg Maprasia, wid Ano0 Meap kapbamupa (10 kr/ra) umu KAC

(10 n/ra), pacxox pabouero pacTBopa —
200 n/ra

Perynsrop pocra

Tepman 11— 1,2-1,5 n/ra

OnpbICKUBaHHE MOCEBOB B (hase
MOSIBJICHUS (DI1aroBoro JIMcTa, pacxox
pabouero pacteopa — 200 5i/ra
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8.2.5. OBec

ITo cpaBHEHWIO C JOPYTMMH SIPOBBIMH 3E€PHOBBIMH KYJIbTypaMH OBEC
nmeer Oojiee pacTSHYTHIM MEpUOJ| MOTJIOUICHUsS dJIeMeHTOB nurtanus. OH
MUPHTCS C KUCJIBIMU [TI0YBaMU, HO JIy4IlINe YPOKau AaeT Ha CIa0OKUCIIBIX U
HelTpanpHbIX. OnTUMaNibHAS peakius Mo4BeHHOW cpeabl pHyce 5,0-6,5.
OgBec 00maaeT BHICOKMM HNOTEHIMAIOM OHOJIOTHYECKOH MPOJyKTHBHOCTH,
Jy4lle, 4eM SIMEHb U spoBas IIICHHLA, YCBaUBAST IUTATEIbHBIC BEIECTBA
U3 MOYBBI, XOPOIIO HCIOJIB3YeT IOCIeIeCTBIE paHee BHOCHMBIX yHoOpe-
HUH.

C oaMHAKOBBIM ypO’KaeM OBEC BEIHOCHT HECKOJBKO OoibIne gocdopa u
KaJist ¥ MEHbIIIE a30Ta, yeM suMeHb. Ha oOpaszoBanme 1 T ypoxkas 3epHa u
COOTBETCTBYIOIIET0 KOJMYECTBA MOOOYHOM NMPOAYKIMU OH HOTpeOiseT B
cpenneM 25,9 kr N, 12,4 xr P,0s5 u 28,6 xr K,0.

[Tpn Bo3nesbIBaHMYM OBCa Ha JAEPHOBO-TIOJ30JIUCTHIX I0YBAX, OCOOEHHO
JIETKUX, OOHApy>KUBAETCsl CHIIBLHOE JEWCTBHE a30THBIX ynoOpenuii. Jlocra-
ToyHOoe obecrieueHne oBca (OchOpPOM CIOCOOCTBYET XOpOLIEMY POCTY
KOpPHEBOH cHcTeMBbI, ()OPMUPOBAHUIO KAYECTBEHHOI'0 3epHa, 0ojiee paHHEMY
CO3pEBaHUI0 pacTeHHi. Hamboubiee KOJIMYECTBO Kalus pacTeHUs IOTJIo-
IIaf0T B IIEpBBIC MEpHOABI pocta. Kanmii perymupyet BOAHBIN OOMEH, Io-
BBIIIAET 3aCyXOYCTOHYHBOCTD, COIPOTHUBIIIEMOCTD K OOJNE3HSIM M BpeIuTe-
JSIM, YCTOYHMBOCTD K MOJIETaHHIO, YCKOPSIET CO3PEBAHNE 3epHa.

OBec sBIIsIETCS MeHee TpeOOBATEIbHON KYIbTYPO K IUIOZOPOIMIO TI0Y-
BBl U NPEIIECTBEHHUKY, II09TOMY B CEBOOOOPOTE ero 06BIYHO Pa3MeIatoT
B TIOCJIETHEM TIOJIE.

Cuctema yJI00peHus OBca TPEXWICHHAsl U BKJIIOYAaeT BHECEHUE yaoOpe-
HUI JI0 1OCeBa, IPH MOCEBE U B HOAKOPMKY.

®dochopHble ¥ KaauHBIC YIOOPEHHS CJICAYeT BHOCHTH OCEHBIO IO
30JIEBYI0 BCIIAIKYy, KYJIBTHBALWIO WIA BECHOH — IO IPEANOCEBHYIO
KYJIbTHBALHIO.

W3 mMeromerocs acCOpTHMEHTa MUHEPAIBHBIX YIOOPEHHH JTydIInMH
(dopMamu SBISTIOTCS aMMO(OC, aMMOHU3UPOBAHHEINA cyriepdocdar, ximopu-
CTBIN KaJui.

Jo3bl ynobpenuid nudepeHIUpyOTCS B 3aBUCUMOCTH OT YPOBHS ILIa-
HHUPYEMOH YPO)KalHOCTH, MPEIIICCTBCHHUKA, TUMA TPaHYIOMETPUIECKOrO
cocTaBa, 00eCIeYeHHOCTH TI04B MOBMXXHBIME GopMamu (ocdopa n kanus
(cm. Tab. 8.1-8.3).

ITockonbKy oBec SIBISIETCSA IEHHOW (pypa)XHON M NPOIOBOJIECTBEHHOM
KyJIbTYpOii, B)KHOE 3HaYCHHE MMEET KauecTBO 3€pHA, OCOOCHHO KOJIH4Ye-
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CTBO M COCTaB 0enkoB. beikn oBca MMEIOT BBICOKYIO OMOJIOTHYECKYIO ICH-
HocTb (60—70 %). J1nst noBeIIIEHNs colepkaHusl Oeska a30THbIE yI00peHus
MOJT 3TY KYJIBTYPY PEKOMEHIYEeTCsl IPUMEHSTH IPOOHO.

U3 a30THBIX yIoOpeHuil 10 moceBa NPUMEHSIOTCS JIF0ObIe (GOpMBIL, JTyd-
meil sBasiercst KAC, xoTopasi mo3BoJisieT BHECTH a30T paBHOMepHO. Ecnu
pacyeTHble 03Bl a30Ta He HpeBbIaoT 60 Kr/ra 1. B., TO UX 3P ¢peKTHBHEE
BHOCHTH B OJIMH IIPHEM O] MPEANOCCBHYIO KYIbTUBAIMIO. [Ipn HaNMM4uu
KOMOWHHUPOBAHHBIX CESUIOK B PSAKH IpH moceBe BHocuTea 15-20 xr P,Os B
¢dopme amMmmodoca, aMMOHM3UPOBAHHOTO cymepdocdara UM Ipyroro Bo-
nmopactBopuMoro (ocdoproro ymodpenus. J{o3sl a30THBIX yaoOpeHuii 6o-
nmee 60 Kr/ra BHOCATCS APOOHO: IO TOCEBAa M YACTh a30Ta B MOJKOPMKY B
(a3y KOHeIl KyIIeHNs1 — Havajio BEIXOJa B TPyOKy. B monkopMKy mcrmous-
3ytoT kapbamun, KAC ¢ pa3daBnerueM Bomoit 1:4. MOKXHO HCIONIB30BATh
Takke KapOaMuj ¢ TyMaTaMd U aMMOHHIHYI0 cenutpy. [logkopMkn a3oT-
HBIMH YAOOPCHHUSIMHU MOTYT OBITh 3()()EKTUBHBIMH JIHIIb MPH JOCTATOUHOM
YBJIQ)KHCHUU IIOYBBI.

OBec XOpOoII0 OT3bIBAETCS HA IPUMEHEHHE METHBIX MUKPOYA00peHuH, a
Ha mouyBax ¢ pHyc 0onee 6,0 1 MaprauieBbIX. DTH MUKPOYIOOPCHHUS B HE-
KOPHEBYIO MOJKOPMKY BHOCATCS B o3e 1o 50 r/ra 1. B. B (pa3e Haganma BHI-
Xoma B TpyOKy. sl MOAKOPMKH MOTYT OBITH MCITOB30BAHBI CEPHOKUCIIAS
MeIb ¥ CEePHOKHUCIBIA MapraHel WiH MHKPOYJOOpeHHe, coaepiKamiee 3Th
MHKpPORJIEMEHTHl B XeNaTHOH ¢opme: Amod menp, Amod Mapranen, DKo-
JUCT MOHO MeIb, DKOJMHCT MOHO MapraHen, MukpoCtum Menp, Mukpo-
Crum Mmapraden u ap. Ilpu nmpoBegeHWN HEKOPHEBOW MOJKOPMKH MHKPO-
ynoopenusmu Ha 200 1 pabodero pacTtBopa PEeKOMCHIYETCs M00aBNIATH
10 kr/ra kapbamuna.

8.3. 3epH00000BBIE KYJIBTYPBI

Bo3znensiBanue pa3indHbIX BUAOB 36pHOOOOOBBIX KYIbTYpP (FOpOX, JIFO-
IIMH, BUKA SIPOBasi, COsI) SABJISIETCS BAXHEHIINM 3BCHOM B CHCTEME KOPMO-
npousBoscTBa Pecybnukn bemapych n 00yciioBiIeHO TIaBHBIM 00pa3oM
3ampocaMu KOMOMKOPMOBOW TIPOMBIIIIIEHHOCTH ISl OaJlaHCHPOBAHHSI KOH-
LEHTPUPOBAHHBIX KOPMOB T10 NIEPEBAPHMOMY OCIIKY.

Hns ycrpanenns nedpunmra 6enka PYII «HayuHo-pakTiHueckuii neHTp
HAH benapycu no 3emiieenuioy Mpeiokuil BBECTH ONTHUMU3UPOBAHHYIO
CTPYKTYpPY MOCEBHBIX IUIOIIAAeH. B 3TOl CTpyKType MpeaycMOTpEeHO yBe-
JUYEeHUE TIOCEBHBIX IUIOMIANAEH Moa 3epHOOOOOBBIMU KYJIbTypaMu [0
350 TeIC. Ta, U3 HHUX JIIOMHUHA y3KOIUCTHOrO — 130 ThIC. ra, ropoxa — 150,
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BHKH sipoBOH — 70 m com — 25 ThIC. Ta. DTO TaCT BO3MOXKHOCTH €KET'0THO
BBIJIEISITh Ha KOpMOBBIE Lienu okono 700 Teic. T 3epHa 3epHOOOOOBBIX M
obecrieunTh peciyOiIuKy COOCTBEHHBIMU CEMEHAMHM ATUX KYJIbTYP.

OCHOBHO¥ OMOJIOrHUECKOiT 0COOEHHOCTBIO 36pHOO0OOBBIX KYJIbTYp (TO-
POX, BHKa, IEJIOIIKA, JIIOIMH, KOPMOBBIE 000bI) sIBIIsieTCSl (PUKCALMS a30Ta
BO3/1yxa Onarozjapsi cCHMOMO3y ¢ KITyOCHBKOBBIMH OaKTEPHSIMH, UYTO CHHKA-
€T MX MOTPEeOHOCTh B a30THHIX ymoOpeHusx. Koadduuuent azordukcanuu
Y 3THX KYJIBTYp COCTaBiIsAeT B cpeaHeM 60 % ot obmiero morpebaeHns a3oTa
Ha (¢opmupoBanue ypoxkas. [Ipumepro 75 % azora, GUKCHPOBAHHOTO OaK-
TEpUsIMH U3 BO3YXa, UCIIONIB3YETCS PACTeHUsIMH, a 25 % ocTaercs B KiIy-
OeHbKax W I0CIe MHHEpaTN3aliyi MOXXKHUBHO-KOPHEBBIX OCTATKOB 3€pHO-
6000BBIX KYJBTYp CHOCOOCTBYET YJIyHIIEHHIO a30THOTO NMUTAHHS IIOCIE-
IYIOIUX KyJIbTyp. biaarogaps cHMOMOTHYECKOH JEATEILHOCTH C TOXKHHB-
HBIMHM OCTaTKaMH B [TOYBe Hakaruusaercs oT 50 1o 150 kr/ra a3ora B 3aBuU-
CHMOCTH OT KYJIBTYPBI.

Kpome Toro, 3epHo000OBBIE KYJIBTYpPBI, BBIACISIS JUMOHHYIO KHCIOTY
4yepe3 KOPHEBYIO CUCTEMY, IIEPEBOJST MHOTHE TPYIHOPACTBOPUMBIE COCIH-
HeHusi pocdopa, KanpUys U Kajdus B JIETKOJOCTYIHbIE, odoraias UMH Ta-
XOTHBIN CJIOH. XOpOIIO pa3BHTasi KOpPHEBasi CHCTEMa 36pHOO0OOBBIX KYJIb-
Typ obecredynBaeT PBIXJICHNE, OCTPYKTYPHUBaHHE M JIPEHaKMPOBAHHE Iia-
XOTHOTO CJIOS ¥ TTOJIIaXOTHOTO TOPU30HTa, yIydIlas NX BOAHO-(DU3HMIECKHE
CBOHCTBA. DTO CHIDKAET 3PO3UIO TI0YB, IOBHIAECT UX OMOJIOTHYECKYIO aK-
TUBHOCTB, CTA0MIM3upyeT O6anaHc rymyca. B OGonbiuei crerneHu 3To mposiB-
JsIeTCsl y JFOTINHA ¥ TOpOoXa.

Haunbonee GmaronpusTHbIC yCIOBUS JUISI CHMOMOTHYECKON a30Tdukca-
UM CO3AF0TCA Ha ONTUMAIHFHOM ypoBHE (hoc(hOpHO-KAIMITHOTO MUTAHUS U
00eCTIIeYeHHOCTH JOCTYITHBIM MOJIMOJCHOM — MHKPO3JIEMEHTOM, IPHHH-
MaroleM ydactue B asordukcanuu. [IOBbIIIEHHOE COlepKaHHe B IOYBE
MHUHEPAIBHOTO a30Ta 3HAYUTENbHO YMEHBIIAET a30T(HHUKCAINIO, U 36pHO0O-
60BBIE KYIBTYPbI CTAHOBSITCSI TAKUMH XKE MOTPEOUTESIMU a30Ta, KaK U Apy-
THE.

Jlist BO31eNbIBaHMSI TOpOXa, BHKH, TETIONIKKM M KOPMOBBIX 0000B Hau-
0oJiee IPUTOHBIMU SIBJISIOTCS IEPHOBO-TIO30JIUCTHIE JIETKO- U CPEAHECYT-
JIMHUCTBIE TIOYBBI, a TaKXKE CYIECH, MOJCTUIAEMbIE CBS3HBIMU MOPOIAMH.
OnrtuMmasbHble arpoXUMHUYecKue nokasarenu noussl: pH — 6,0-6,5, conep-
XKaHne rymyca — He Hike 1,8 %, MOIBIKHBIX coenuHeHni ¢ocdopa u Ka-
s — He MeHee 150 mr/kr.

[Nemomntka, BIKa, KOPMOBEIE 00OOBI MIPEIBSIBILIIOT O0JIee BEICOKHE Tpebo-
BaHMSA K IUIOZOPOJIHIO TTOYBHI, YeM MonuH. OHHM JydIle pacTyT Ha CBSI3HBIX
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[0 TPaHYJIOMETPHYECKOMY COCTaBY IIOYBaxX, XOPOIIO pEarupyioT Ha W3-
BecTKoBaHue. OnTuManbHOe 3HaueHue pHycy U1t HUX 6-7.

3epH00000OBBIE KYJIBTYPHI TPeOOBAaTENbHBI K ONPENIEIICHUIO MECTa B Ce-
BooOopoTe. B cBsi3u ¢ HakomieHneM B MouBe MH(MEKIMHM KOPHEBBIX I'HUJIEH
HE JIONyCcKaeTcsi BO3BpallleHHe OOOOBBIX Ha IpEXKHEe IoJIe CeBOOOOpOTa
panee, yeM uepe3 5—6 yier. Jlydnmii npeAlecTBeHHUK — 03UMBIE U SIPOBBIC
3€pHOBEIE.

3epHOO000OBEIE KYIBTYpHl — OCOOCHHO JIIONWH — YyBCTBHUTENBHBI K BEI-
COKOMY COJIEpKaHHIO XJIOpa B IOYBE. DTU KYJIBTYPHI OoJiee Wi MeHee paB-
HOMEPHO TOTPEOIIAIOT MUTATEFHBIE BEIIECTBA ITIOYBHI B yI0OpeHH. ['opox
1 BUKA 3aKaHYUBAIOT MOTPEOJICHNE MATATEIHHBIX BEIIECTB B KOHIIE I[BETE-
HUSI, JTIOTIMH — TIPY CO3peBaHUU 0000B Ha TTIABHOM CTeEOIIE.

VYka3aHHbIE OMOJIOTMYECKHE OCOOCHHOCTH 3epHOO0OOBBIX KYyJbTYp OII-
penensoT NOTPEOHOCTh UX B MUHEPAJIBbHBIX yI0OPEHHUSIX.

B cpennem Ha dopmupoBanue 1 T 3epHa 3epHOO0OOBBIE TOTPEOIISIOT
61,7 xr a3zoTa, 17,6 kr dhocdopa, 37,2 Kr Kamus.

Cucrema yno0peHusi 3epHO0000BBLIX KYyJAbTYp MHHEpajbHas, ABY-
YJIeHHAas], BKJIIOYAIOLIasi OCHOBHOE BHECCHHE U HEKOPHEBYIO IOJKOPMKY
MHUKPOYI0OPECHUSMH.

HenocpencrtBeHHoe BHeceHHe OopraHudeckux ymoopenuit (30 1/ra) pe-
KOMEH[yeTCsI TOJBKO IT0JT KOPMOBBIE OOOBI.

Bricokyro moTpeOHOCTh B a30T¢ 3epHOO0OOBBIC MOTYT yIIOBICTBOPSTH
¢ukcanuell KITyOCHPKOBEIME OaKTEPHSIMH U3 BO3IyXa W IMOTJIOMICHUEM M3
mouyBsl. OOBIYHO OHU HE HYXKIAIOTCS BO BHECEHUH a30THBIX YOOpCHUIA.

[Tox BUKY, MOJIeBOW TOPOX (MENIONIKY) a30THBIE yaoOpeHus B jo3e 30—
60 kr/ra 1. B. BHOCAT IMOJ MPEANOCEBHYIO KYJIbTHBAIAIO HAa MOYBAX C CO-
JiepkaHueM rymyca menee 1,8 % W npu HeONaronpusTHBIX YCIOBHSX VIS
azoTduxcanuy (AeUINT BIaru, HU3Kas TeMIIepaTypa).

BHeceHre a30THBIX yIOOPEHHH MOA 3TH KyJIbTYpbl HEPAIHOHAIBHO.
[Ipu BHECeHMM a30THBIX yIOOPEHUN OHU MEPEXOJAT Ha aBTOTPO(HBIN THIT
MUTaHWS, 1 BMECTO HAKOIUICHHs a30Ta CTAHOBATCS a30TONOTPEOMTEISIMH.
Kak wuckitoyeHwe, Ha TOYBaX C HU3KUM IUIOAOpOIMEM (Tymyca MeHee
1,5 %), B YCIIOBUSIX MPOXJIAHOM 3aTSHKHOM BECHBI, €CIIH B cTaguu 3—4 Iu-
CTbEB HET OMOJIOTMYECKH aKTHBHBIX KiIyOeHbKOB, BHOcAT 20-30 kr/ra a3o-
Ta.

[IpumeHenre a30Ta SKOHOMHYECKH BBITOJHO 3aMEHHUTh WHOKYIIIIHEH
ceMsH 3epHO0000BEIX OakTepranbHeIM yaoOpernem Camponut. [Ipenmo-
ceBHast oOpabotka | T cemsH mpoBoauTcs paboueii cmecwro: 1 m Campo-
HUTa + 10 71 BOIBI (HETIOCPEACTBEHHO Tiepe]] TOCeBOM). MHOKYIAIHS ceMsTH
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NPOBOJMTCA Ha MAIlMHAX JUIS NPOTPABIMBAHUS B KPBITHIX MMOMELICHHSX.
XpaHuTh 00pabOTaHHBIE CEMEHA HE PEKOMEHAYETCS.

Jo3sl BHeceHHsT (OoCchHOPHBIX M KATHHHBIX YAOOPEHHUH 3aBHCAT OT ILIa-
HUPYEMOH YPOKaWHOCTH M COJCPIKAHHS JOCTYITHBIX (OPM 3THX BELIECTB B
noyse (cM. Tabn. 8.1-8.2). Ilox moceBbl 3epHOOOOOBBIX KYJIBTYP HCHOJb-
3YIOTCS Bce BHIBI POCHOPHBIX U KATUUHBIX YIOOPECHUH.

Cpok BHeceHHsT GOCHOPHBIX M KAJHUHHBIX yHOOPEHHH — OCCHBIO IO
3g071eByI0 Bemaniky. Ha Jierkux mousax, rzie 5TO HEBO3MOYKHO M3-3a OIIac-
HOCTH BBIMBIBaHHS, KaJInil HEOOXOIMMO BHOCHTb PaHO BECHOH ITOJ IIEPBYIO
KyJIbTHBALHIO.

8.3.1. JIronun

ITpu pazpaboTke cUCTEMBI YA0OpEHHs MO JIONUH HEOOX0AUMO yUHUTHI-
BaTh HE TOJBKO IOBBIIICHUE YPOXKAHHOCTH, HO W Ka4eCTBO MPOJYKLHH.
dochopHble U KaaUiiHBIE yIOOPEHHUS MOBBIIAIOT CO/EpkKAaHUE OenKa B ce-
MeHax jonuHa Ha 1,0-1,5 % u 6onee. [1on0kuTeIbHOE BIUSIHUE HA YBEIH-
YEeHUE CoJlepKaHusl OelKka B 3epHE JIIOIHMHA OKa3bIBAIOT U MOJIHO/ICHOBbIE
yIOOpeHHSI.

OCHOBHO OMOJIOTHYECKOH 0COOEHHOCTBIO JIIONUHA SBJIAETCS (PUKCAnns
a3oTa BO3Ayxa Onaromaps cMMOMO3Y C KIyOCHBKOBBIMH OakTEpHsAMH, YTO
CHIDKAaeT MOTPeOHOCTh B a30THHIX yAoOpeHUsX. KoaddumueHnt azotdukca-
LMK Y HETO cocTaBisieT B cpeaHeM 60 % oT obmiero morpediaeHus a3oTa Ha
¢dopmupoBanue ypoxas. Ilpumepno 75 % azora, ¢ukcupoBaHHOrO OGakre-
pUSIMH U3 BO3AyXa, HCIIONB3YeTCS PAacTeHUsAMH, a 25 % ocTaercs B KIIy-
OeHbKax U Mocje MUHEpATU3aluU MOXHUBHO-KOPHEBBIX OCTATKOB CIIOCO0-
CTBYET YJIYYILIEHHIO a30THOTO MHUTaHMs MOCIEAYIONUX KyiabTyp. OH duk-
cupyeT u3 Bo3ayxa no0 160—-180 kr/ra azorta. IpyruM KymiabTypam OH TOCIE
ce0s ocraBisgeT 50-100 kr/ra azora.

BaxHast 0cOOEHHOCTH JIIONHMHA — CIIOCOOHOCTD TOTJIOIIATh U3 TOYBBI U
ynobpenuii TpyaHopacTBopuMsbie Gopmbl Gocdopa.

HawnGonee GnaronpusTHBIC YCIOBHUS A1l CHMOMOTHYECKOH a3oT¢uKca-
MM CO3/JaI0TCS Ha ONITHMAJIILHOM YpOBHE (POCHOPHO-KANUITHOTO TUTAHUS U
00€ecCIIeueHHOCTH JIOCTYIHBIM MOJHMOJIEHOM — MHKPOAJIEMEHTOM, NpPUHH-
MaroIeM y4acTHe B a30T(hUKCALNH.

IMoBeIIEHHOE COZlEpKaHUE B TIOYBE MUHEPAIBHOTO a30Ta 3HAYUTEIHHO
YMEHBIIAET a30TPHUKCAIHIO, ¥ JIONUH CTAHOBUTCS TaKUM Xe MOTpednuTeneM
a30Ta, KaK ¥ APYTHe KyIbTypHI.
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JIronnH y3KOJNMCTHBIN NPEANOYUTACT MECYAHBIE, CYIECUYaHbIC M JIETKO-
CYIJIMHUCTHIE No4Bbl. OnTHManbHas peakuus cpeabl pHgc) Mo Buaam mo-
IIMHA COCTAaBJISET: ISl y3KoiauctHoro — 5,0-5,6, a juist JIlonmHA JKeNToro —
4,5-5,0 (nepenocur pHgc ot 4,5 1o 7,5).

JlronnH siBRsieTCsl TUNMYHBIM XJIopodoOoM. DTta KyibTypa Oosiee Win
MeHee PaBHOMEPHO NOTpeOIIsIeT MUTaTeIbHbIE BELIECTBA MOYBBI M yI00pe-
HUi. JIIonuH 3akaHYMBaeT NOTpeOIeHHE IEMEHTOB IIUTaHUS NIPU CO3peBa-
H1M 0000B Ha TTIaBHOM CTe0IIE.

VYkazaHHbIE OHOJOTHYECKHE OCOOCHHOCTH OIPENENISIIOT HOTPEOHOCTH
JIFOTIMHA B MHHEPAJIBHBIX YAOOPEHUSX.

B cpemnem Ha | T CeMsiH M COOTBETCTBYIOIIECTO KOJIMYECTBA TOOOTHOM
npoxykiun JronuH BerHOCHT 84,3 kr N, 19,9 kr P,05 1 44 xr K,,0.

Cucrema yno0peHHsi JIIOMMHA MUHEpaJbHAas, JBYWICHHAas, BKIOYaIO-
111asi OCHOBHOE BHECEHHE M HEKOPHEBYIO TI0IKOPMKY MUKPOYJIOOPEHUIMH.

BbIcoKyl0 MOTpeOHOCTh B a30T€ JIIONUH YIOBJIETBOPSET (HUKcaIien
KIIyOCHbKOBBIMU OakTepHsMH W3 BO3JyXa W TMOIVIOLIEHHEM W3 IIOYBBI
OOBIYHO OH HE HY)XKJAIOTCSI BO BHECEHUH a30THBIX YAOOPEHHI.

BHecenne mox JIONMMH a30THBIX yAoOpeHui HepaumoHanbHO. Kak mc-
KIIFOUCHHE, Ha TOYBaX C HU3KUM IutofopoxaueM (rymyca menee 1,5 %), B
YCIIOBHAX NPOXJIATHOW 3aTSDKHOM BECHBI, €CJIM B CTaAUU 3—4 JUCTbEB HET
OMOIIOTHYECKH aKTHBHBIX KIIyOSHBKOB (B pa3pe3e OHHU JIOJKHBI OBITH p030-
Boro 1Beta), BHOCAT 20-30 Kr/ra a3ora.

Jo3bl BHEceHHsT (OCHOPHBIX M KAIMHHBIX yIOOpEHHH 3aBHCAT OT IlIa-
HUPYEMOH ypO)KalfHOCTH U COAEp KaHUs AOCTYNHBIX (OpM 3THX BEIIECTB B
mouse (cM. Tabu. 8.1-8.3).

JlronuH — TUNUYHEIA XJI0po}00, U KaIKHBIE YIOOPESHHUS, COCpIKAIIUe
XJIOp, PEKOMEHIYETCSl Ha CBA3HBIX MIOUBaX BHOCUTH ¢ oceHH. JIyummii cpok
BHeceHHs (OCPOpPHBIX M KAIUHHBIX YIOOPEHUI — OCEHBbIO MOJ 350JEBYIO
BCIIAIIKY. Ha nerkux no4yBax, ra¢ 3T0 HCBO3MOXKHO H3-3a OIIACHOCTH BbI-
MBIBaHHMs KaJIUsI, XJIOPUCTBINM KaJIMi HEOOXOAMMO BHOCHTh PAaHO BECHOI 0]
MIEPBYIO KyJIbTHBAIHIO.

XapakTepHOi 0COOCHHOCTBIO JIFOTIMHA, OCOOEHHO JKENITOTO, SIBISCTCS
YCTOWYHMBOCTH K MOBBIMICHHON KHUCJIOTHOCTH ITOYBEHHOTO PAacTBOpPA M Hera-
THUBHOE OTHOIICHHE K M30BITKY KaJIbIIHS.

[Tpu 3TOM HM3-3a aHTaroHMW3Ma MEXIy KaJueM M KaJbIHUeM 3HAYUTEeIHLHO
YXYZAIIAeTCsl KAIMUHBIM pexuM nutanust. IlosToMy Ha MPOU3BECTKOBAHHBIX
ydacTKax JI03bl BHECEHUs Kanusi HeoOxoaumo ysennuutb Ha 20-30 % 1o
CpPaBHEHHUIO C PACUETHBIMHM Ha IUIAaHUPYEeMBIH ypokaid. UToOwml m30exars
OTpHUIATEIBHOTO HeﬁCTBHﬂ HN3BCCTKOBAHHA IIOYBBHI Ha ypO)KaﬁHOCTB JI10-
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MIMHA, €TO B CEBOOOOPOTE HEOOXOIMMO MPOBOIUTE 3a 3—4 TO/a IO TOTO, Kak
Ha JJAHHOM I10JIe Oy/IET BO3IENBIBATHCS 3Ta KYJIbTYpa.

Jlygmass ¢opma H3BECTKOBBIX YAOOpPCHHH — JOJOMHUTOBAas MYyKa.
Ha nepHOBO-TIOZ30JMCTRIX MOYBAX IMOJIOKUTEIBHOE BIMSHHE HAa ypoOxKaii-
HOCTB CEMSH JIFOTIMHA OKa3bIBAIOT MUKPOAJIEMEHTHI 00p M MOJIUO/ICH, aKTH-
BU3HPYIOIIHE MPOIECC CHMOMOTUYCCKOM (PuKcanuu a3oTa. B a3y OyToHu-
3allid PEKOMEHIYETCS HEKOPHEBas MOJIKOPMKa OOpOM M MOJHOICHOM B
no3e mo 50 r/ra a. B. MUKpoynoOpeHHsT peKOMEHAYeTCs MPUMEHSATh B CO-
craBe OaKkOBOW CMECH C WHCEKTHIHIaMH. Bo3MokHa 00paboTKa CeMsH
6opuoit kuciotoit (300 r/T cemsH) M MonmOmatoM ammoHHsS (250 T/T1).
MO>KHO TIPOBOAWTH HEKOPHEBBIE MOAKOPMKH TaKkKe MHKpPOYAOOpEHHSIMHU
OkomucT MoHO 60p 1 Atob 6op B mo3e 0,3 y/ra B 6akOBOi#l cMecH ¢ HHCEK-
TUIUIaMU. Z[.HH yaIydlieHus a30T(b141<ca111/114 MIPOBOAUTCA MPCANIOCEBHAA
o0pabotka 1 T cemsH monuHa paboucit cmechro: 1 1 Canponwmra + 10 1
BOJIbI (HETIOCPEACTBEHHO TIEPEI TOCEBOM).

8.3.2. Con

IIpu BO3ZENBIBAHWK COM B KOMIUIEKCE arpOTEXHUYECKUX MPUEMOB Be-
JyILIast pOJib NPUHAIIICKHUT MUHEPATIBHBIM yI00PEHHAM.

Cos sBisIeTCST BBICOKOOCIKOBOW KynbTypoil. OHa comepxut 33-35 %
6enkoB u 17-20 % sxupa. XapakrepHass 0cOOCHHOCTh O€JIKa COU — HAJIMIHUE
B HeM OOINbBIIOr0 KOJHYECTBA albOyMHHOB, KOTOpbIe cocTaBisoT 90 %
cymmMapHoro Oenka. [lockonbky 3Ta (pakuus cOalaHCHPOBAaHA MO0 AMUHO-
KHCJIOTHOMY COCTaBy, TO B O€JIKE COM HE3aMEHHUMbIE aMHHOKHCIIOTHI CO-
craBisitoT 33,5-35,0 cymmapHoro Oenka, B TOM 4Hcie OKoJjio 7 % nu3uHA.
Buonornueckas meHHOCTH OEIKOB COM BBICOKAS U COCTaBIsIeT okoio 70 %.

HopmanpHoe nutaHue cou MOKET IIPOTEKaTh IIPU PEaKLUU [IOYBEHHOM
cpemsl, Om3koi k HerTpanbHOi (pHke 6,0-7,0), 1 0OHA XOpOIIO OT3BIBACT-
Cs1 HA U3BECTKOBaHHE KHCIIBIX ITOYB.

B cpaBHeHHU ¢ JPYIUMH KyJIbTYpaMH COSl MHOT'O BBIHOCUT a30Ta C ypo-
xaeM. Ha 1 T ypokas ceMsH ¢ y4eToM MoOOYHOH MPOAYKINH OHA TOTped-
aset 75 xr N, 20 kr P,Os u 25 kr K;0. IToTpeOHOCT cou B dJeMEHTax M-
TaHUs ONpesesseTcs ee OMONIOrHIeCKMMH 0COOCHHOCTAMH. B Hauane Bere-
TallUM 3Ta KyJbTypa pa3BHBaeTcs ci1abo, OT BCXOHOB IO LBETEHUs eH Tpe-
Oyercst HeOOJBIIOE KOJMYECTBO 3J€MEHTOB nHTaHus. Ilo mepe mpubim-
xKeHust K (ase 1BeTeHHs: TPeOOBAaHUs €€ K IMHMTaHMIO 3HAYUTENIHFHO BO3pac-
tatoT. HanbGosnpinas moTpeOHOCTH B 3JIEMEHTaX IUTaHUS — B IEPUOJI OT I[BE-
TEHHsl 0 MacCOBOrO HajMBa 0OOOB, B 3TO BpEMsI PacTEHHUs IMOTJIONIAIOT
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65 % azota, docdopa u xanus. ComepraHie a30Ta B pACTEHHIX COU MpakK-
TUYECKH HE U3MEHSETCA, a colepkanue Gpocdopa MOCTEIICHHO YBEIHYHBA-
ercs. HanbospIiee KOMUYECTBO Kalus B PACTCHHSX COACPIKUTCS B MEPUOJ
LBETCHUSI.

Cosi mpenbsABISICT BBICOKHE TPEOOBAaHUS K IUIOJOPOJIMIO MOYBHI M XO-
POIIO OT3BIBACTCS Ha BHECEHHE MHUHEPAJBHBIX yaoOpeHuil. OnTuMalbHbIe
03Bl MUHEPAJIbHBIX yIOOPCHUIN MOBBIIIAIOT YPOXKAWHOCTH HAa 5—7 1/Ta |
Oomnee, a OENKOBOCTH CEMSH 3TOM KyJIbTypbl Bo3pacTaeT Ha 2-3 %. bomb-
IIMHCTBO JIAHHBIX CBHUICTENBCTBYET O MOJOKUTEIEHOM IEWCTBHH Ha YpO-
YKAHOCTh M Ka4eCTBO CEMSH COM JIUIIb HEBBICOKKX J103 a30Ta (40—60 kr/ra).
[pu 3ToM 3 PeKTrBHA W HHOKYJILIHS CEMSH IMperapaTaMi KIyOeHbKOBBIX
OakTepmii. JIydmree cOOTHOIIEHHE NMUTATENHFHBIX BEIIECTB C YAOOPCHUSIMU
o aeiictryomemy BemectBy N:P:K - 1:1,5:2,0.

B 3aBHCHMOCTH OT CTENECHH OKYJIBTYPCHHOCTH TIOYBBI, COJCPIKAHHS I10-
JBWKHBIX (opM ¢ochopa U kanust 3pGeKTHBHBIMU J03aMU yIOOpEHUI st
CoH, TI0 TaHHBIM OIIBITOB, MPOBENEHHBIX B benapycu, 0butu Nig_oPs_70Ke0-120-

D} dexTUBHBIM MPUEMOM JUTS COH SIBIIACTCS MPUMEHEHHE OOPHBIX H MO-
JUOJICHOBBIX yIOOPEHUH, a TaK)Ke MHOKYJSIMS CEeMSH IpenapaTaMu Kiry-
6enpKOBBIX OakTepuii Cos-Pu3 B mo3e 200 T Ha TEKTapHYIO MOPIHIO CEMSH.
HekopHeBple TOAKOPMKH MHKPOIJIEMEHTaMHU IPUMEHSIOTCSA B (aze OyTo-
HU3awu 6opoMm 1 MonubaeHoM B 1o3e S0 T 1. B. Ha | ra.

8.3.3. I'opox

l'opox mo cocraBy 3epHa M COJOMBI OTJIMYAETCS OT 3€PHOBBIX 3JI1AKOB
MOBBILIEHHBIM COJiepKaHheM a3ora, (ocdopa, Kanusi, a 4acTo MarHus U
ceppl. Ha 1 T OCHOBHOU MPOJYKIMH C y4eTOM MOOOYHON TrOPOX BBIHOCUT
58,5 kr N, 14 kr P,0s, 29,0 xr K,0, 24 xr CaO, 4,8 xr MgO u 10,5 xr SO,.
V¥ ropoxa MakCUMyM HAaKOIUJICHHsI SJIEMEHTOB MHUTAHUS MPOUCXOAUT K KOH-
11y BereTanumu.

I'opox B cuMmOmo3e ¢ KIIyOeHEKOBBIMHA MHKpooprann3MamMu 10 65-70 %
az0Ta, WOymero Ha (OPMHPOBAHHE YpPOXKas, YCBAWBAIOT M3 aTMOCHEPHI.
[TosToMy TOTPEOHOCTE B @30THBIX YAOOPEHHUAX Y HUX IO CPaBHEHHIO C APY-
TEMH KyJbTypaMH 3HAYHTEIbHO HIDKe. BHeceHMe a30THBIX ymoOpeHHil B
nmo3ax 25-35 kr/ra 1. B. CleAyeT MpexycMaTpHUBaTh TOIBKO B TOIBI C TIPO-
XJIQJIHOM 3aTsSKHOIM BECHOM, KOTIa B MOYBE MPOIECCHI a30T(HUKCAIIUU TIPO-
XOJST TPHU HEOJATONPHUSTHBIX YCIOBUSX (Ie(hUIMTE BIATH B [MOYBE M HU3-
KHX TeMIiepatypax). s yBenndeHus a30THUKCAIU MIPUMEHSIOT OaKTepH-
anpHOE ynoOpeHue.
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I'opox mpexwsBisieT 6omee BHICOKHE TPEOOBAaHUS K IUIOJOPOAMIO TIOUB,
YeM JIIONHH, OH JIy4llle PacTeT Ha CBSI3HBIX MO TPaHYJIOMETPUYECKOMY CO-
CTaBy MOYBAxX, XOPOILIO PearupyroT Ha u3BecTkoBaHue. OnTUManbHOE 3HA-
yenue pHycy it Hero 6—7. OH XOpomIo pearupyroT Ha BHeceHue docdop-
HO-KaJIMHHBIX yZ0OpeHHH, MOBBIIAET yPOXKAWHOCTh CEMSH, YBEIUYUBAET
¢ukcanuo azora u3 atMocdepsl. ['opox NMpUHAUICKUT K IPYIIE KYJIbTYp,
KOTOpBIE XOpOLIO HCIOJNb3YIOT 3amackl (ocdopa B mousax. OH xopouio
OT3BIBaCTCA Ha MOCJEeiiCTBAE OpraHndecKiX ynooperuid. bruonornueckue
0COOCHHOCTH 3epHOOOOOBEIX KYJIBTYP ONPEACISIIOT MOTPEOHOCTh MX B MH-
HEepaJbHBIX yHoOpeHusx. PacueTHrpie 10361 (OCHOPHBIX U KaTUHHBIX yH00-
peHnii mMox TOpoX MpuBeAeHH B Tabm. §8.1-8.3. A3oTHBIe ymoOpeHHs Mpu-
MeHsroT B go3e 30-60 xr/ra 1. B., a Takke GochopHbIe U KaNuitHbIE BHOCAT
BECHOH B OJUH IIPUEM MOJ KyJbTUBALUKO. XJIOPCOAEPXKAILUE KaIUNUHBIE
yL[06peHm[ Ipyu BO3ACJIBIBAHUM TOpOXa Ha ACPHOBO-IIOA30JIMCTBIX CYTJIU-
HUCTBIX MOYBAX MOXHO BHOCHUTH C OCCHH, TaK KaK OH YYBCTBUTCJICH K BbI-
COKOMY COJIEp)KaHHIO XJIOpa B ITOYBAX.

I'opox xopomo OT3bIBacTCsi Ha NMPUMEHEHHUE MHUKPOIJIEMEHTOB. XOpO-
LM CHOCOOOM NPHUMEHEHHS MHKPOJIEMEHTOB U HETo SBIsieTCs o0pa-
6otka cemsH o 100-150 r 1. B. Mmonubaena u 6opa Ha 1 T ceMsH. Dddek-
THBHA Tak)Ke HEKOPHEBas MOJKOPMKa ropoxa B (hazy OyToHH3auu 60poM 1
MapranieMm B fo03e 1o 50 r/ra n. B. Mapranen 3¢()eKTHBEH Ha MOYBax C
pHkc) 60mbre 6,0.

Tl'opox xopomo pearupyeT Ha 00paboTKy cemsH CampoHHTOM U3 pac-
gera 200 11 Ha TEKTapHYIO MOPIUIO CEMSTH.

8.4. Ipoco

brnarogapss 6MOJOTHYECKUM OCOOCHHOCTSIM MPOCO JIYUIE APYTUX 3ep-
HOBBIX KYJbTYp HCIIOJIb3YET MOYBEHHYIO BJIAry, MEHbIIE CTPAJAET OT 3acy-
XM ¥ BEChMa OT3BIBUMBO HA YIIYYIICHUE TEXHOJOTHH BO3JICIIBIBAHUS, B TOM
YHCIIe U Ha yJ0OpeHusL.

HawuGornee BBICOKYIO ypOXKalHOCTh IPOCO (pOPMHUPYET Ha CBSAZHBIX I0Y-
Bax €O CNabOKHUCIIOW Wik HelTpanpHOM peakuumei cpemst (pHge 5,5-7,0).
HawuGonee npuroHeIMH JUIs TIpOca SIBJISIIOTCS XOPOIIO IPOrpeBaeMble TOp-
(s1HO-00JIOTHBIE TOYBBI, & TAKXKE JCPHOBO-MOJ30JIHUCTHIC CYTJIIMHHUCTBIE H
cyrecyaHbie, MOICTHIAEMbIe MOPEHHBIM CYTITUHKOM. JIOMyCTHMO BO3/IEIbI-
BaHHE Ha JICPHOBO-TIOJI30JHCTHIX CYIJIMHUCTBIX M CYIECYaHbIX I10YBaX,
MOJICTUIIAEMBIX [IECKAMHU.

PexoMennyemoe cojepkaHue rymyca JOJDKHO COCTAaBISITh HE MeHee
1,6 %, moxBmKHBIX coequHeHNH (hocdopa u Kanus — He MeHee 150 Mr/KT.
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B niepBbie ¢a3bl pocta U pa3BUTHs IPOCO PACTET OYCHb MEJICHHO U Ma-
JIO UCTIONIB3YET 3JEMEHTOB MUTAHUS. Y 3TOW KyJIbTYphl KOPOTKHH HEPHOX
MOTpPeOIeHUs TUTATENbHBIX BEIIECTB: OT KYIIEHHS JI0 HaJMBa 3€pHa MPOCO
B TeueHue 45-55 nueit ucnonbzyer 80-90 % sneMeHTOB nutaHusa. Makcu-
MYM IIOCTYIUIEHHS a30Ta U KaJiusl oTMedaercsl B (haze BBIMETHIBaHMS, (oc-
¢dopa — B pa3e BOCKOBOI1 CIIEIIOCTH.

Ha dopmupoBanue 1 T 3epHa U COOTBETCTBYIOLIETO KOJIMYECTBA COJIOMBI
ucnonezyercst 30-32 kr azota, 13—15 xr docdopa, 32-34 xr xammsa, 10-
13 xr KambIys.

Cucrema yjnofpeHusi npoca MHUHEpajbHas, BKJIIOYAIONas OCHOBHOE,
MPUIIOCEBHOE BHECEHUE U TTOIKOPMKY.

ITpoco HCKITIOYMUTEIBHO XOPOIIO HCIOJIB3YET MOCIEACHCTBUE HABO3A,
MO3TOMY JIy4llleé OpraHMYecKHe yIOOpEHHS BHOCUTDH IIOJ IPEIIIECTBYIO-
HIYIO KyJIbTYpY B 03¢ He MeHee 40 1/ra.

[Monnyio 103y ¢hochopHBIX M KaIUHHBIX YAOOpEHH BHOCAT 10 IOCEBa
(tabm. 8.14-8.16). Xopomme pe3ynbraTsl obecnieunBaet 15-30 kr/ra n. B.
(dbocdopa B pamku mpu mocese (MPOCoO OJHA W3 HauOOJee OT3HIBYMBBIX Ha
3TOT arpomnpueM KyJIbTypa).

Tab6nuna 8.14. CpeaHue 10361 MHHEPAJIBbHBIX YA00peHMii 10 IPOCO
HA IEPHOBO-TIO/A30IUCTHIX CYIIMHUCTHIX U CyNeCYaHbIX M0YBaXx,
MOACTHIAeMbIX MOPEHOI

V106penus, kr/ra (;(;?%)n(;sﬁi Eé(z_s [Tnanupyemasi yporxaiHOCTb (3epHO), Ly/Ta
1. B. 25 Bl <30 31-40 41-50 51-60 61-70
A30THBIC - 50-60 60-70 70-80 80-90 | 90-100
Menee 100 50-65 65-80 X X X
101-150 40-55 55-70 70-80 b X
DochopHbIe 151-200 30-40 40-55 55-70 70-80 80-90
201-300 20-30 30-40 40-50 50-60 60-70
301-400 — 15-20 20-25 25-30 30-35
Menee 80 60-80 | 80-100 X X X
81-140 50-70 70-90 90-110 | 110-130 X
Kanuiinbie 141-200 40-50 50-70 70-90 90-110 |120-140
201-300 30-40 40-60 60-80 80-100 |100-120
301-400 — 30-35 35-40 40-45 45-50

A30THBIC YIOOpEHHsI Ha MUHEPAIBHBIX MOYBaX HEOOXOJUMO BHOCHUTH
O] TIPEAIIoceBHYI0 KyibTuBamumio B popme KAC, xapbamuma mmn Cyib-
¢ata ammonus B mo3e 60-90 kr/ra 1. B. B 3aBUCUMOCTH OT THIIA MOYB U
IJIAHUPYEMOM YPOKaHHOCTH.
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[To maHHBIM HAYYHBIX HCCIECIOBAaHWHU IO TPOCO IerecooOpa3HO HC-
moJyb30Bath KoMiuiekcHoe NPK-ynoopenue 16:12:20 ¢ perynstopoM pocrta
pacrenuii penomenan (375-500 kr ADK coorBerctByeT Ngg_g5Pss5_65K75-110)
Wik KapdaMuaa ¢ THUAPOrYMAaTOM, IPUMECHEHUE KOTOPBIX O0ECIeYHBaeT
npubaBKy ypoxaiiHocTu 3epHa ot 1,6 10 3,8 1/ra 110 cpaBHEHHUIO CO CMECHIO
MIPOCTHIX yI00PEHUIA.

Ta6nuna 8.15. Cpeanue 70361 MEHEPAIBHBIX YI00pPEeHHUIi M0 POCco
HAa IEPHOBO-TO30/THCTBIX MECYAHBIX H CYIECYAHBIX HA MecKaX MoYBax

VY nobpenus, kr/ra | Conepxanue P,Os u ITnannpyemast yporkalHOCTb (3€pHO), 1/Ta

1. B. K50, Mr/Kkr mo4Bst 15-20 21-25 25-30 | 31-35 | 36-40
A3zoTHbIC — 40-45 45-55 55-65 | 65-75 | 75-85

Menee 100 40-45 45-50 X X X

DocdopHbic 101-150 35-40 4045 | 45-50 X X
151-200 25-30 30-35 3540 | 40-45 | 45-50
201-300 15-20 20-25 25-30 | 30-35 | 35-40

Menee 80 60-70 70-80 X X X

Kanmitanie 81-140 40-50 50-60 60-70 X X
141-200 30-40 40-50 50-60 | 60-70 | 70-80
201-300 20-30 3040 | 40-50 | 50-60 | 60-70

Ta6nuna 8.16. Cpeanue 10361 MUHEPAIBHBIX YI00pPEHHUIi M0 Poco
Ha TOP(PAHO-00I0THBIX MOYBAX

Vno6penust, kr/ra | Copepxatnne P,0s u K;0, | ITlnanupyemas ypoxkailHOCTb (3epHO), 1/ra
1. B. MI/KT TIOYBEI 30-40 41-50 51-60
A3zoTHBIC — 20-25 25-30 30-40
Memnee 200 65-85 85-100 X
201-400 50-60 60-80 X
DdochopHble 401-600 40-55 55-70 70-80
601-800 30-40 40-50 50-60
801-1000 20-25 25-30 30-40
Memnee 200 90-110 110-130 X
201-400 75-85 95-110 X
Kanuitzsie 401-600 65-80 80-95 95-110
601-800 35-55 55-75 75-90
801-1000 25-35 3545 45-55

IIpumeuaHue. X — OpH JaHHOH obecredeHHOCTH (GocdopoM 1 KanrueM IOIydeHHe Ia-
HHUpPYEMOH ypoxKaifHOCTH HepeHTa0eIbHO.

VHCTUTYTOM HOYBOBEJCHUS M arpOXMMHUHU pa3paboTaHa TEXHOJOTHYe-
CKas cxeMa NpUMEHEeHHs1 ynoOpeHuii aist npoca (tabum. 8.17).
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IIpu moceBe Ha 3ePHO 7033 a30Ta Ha MHUHEPAIbHBIX MOYBAX HE JOJDKHA
npeBbImaTh Ngg, a Ha TOP(HIHO-00T0THBIX — Nog_40.

IMonkopMKH TIpoca a30TOM B CTaJIUI0 METEIKH PEKOMEHAYIOTCS TOJIBKO
Ha TIOCeBax, MPeIHA3HAUCHHBIX HA 3€JICHYI0 Maccy, Te olmias ero jo3a B
cpemHeM cocTtariseT He MeHee 120 kr/ra 1. B.

Ta6nuna 8.17. TexHonornyeckasi cxema NpuMeHEeHHs] MUHEPAIbHBIX
y100peHuii noJ Mpoco Ha NJIAHUPYeMYI0 ypo:xkaiiHocTh 40—50 w/ra

Jlo3b! ynoOpenuit
U ECTHIMIOB, 1. B.
Kunro Jyo 2 n/t
Wunryp Ieppopm 0,4-0,5 wt
Kap6amux nmu KAC, ammodoc nmm
aMMOHuU3MpoBaHHEI cynepdocdart,|  NgoPao-s0Kgo-100
XJIOPUCTBIH KaJIuii

Dopmsl yroOpeHuil 1 HeCTUIUIOB Cpoxu u cocoObl IPUMEHEHHS

HpOTpaBJ’IHBaHPIe CEMSAH 0 IMocCeBa

Jlo moceBa 1o Mpe/noceBHyo
00paboTKy MOYBbI

OnpbICKHBaHUE TOCEBOB B (hase 3—
4 nMUCTHEB MPOCa NPOTHB OJ1-

Cexrop Typbo, MJL 0,075-0,1 n/ra HOJIETHUX JBYJOJbHBIX, B TOM
Basarpan, 480 r/n, BP 2-4 n/ra \,H e ?

yucie ycToRuuBbIX K 2,4-J1 u 2M-
Banepuna, CO 0,3-0,5 n/ra

4X, 1 HEKOTOPBIX MHOTOJIETHHX

JIBYIOJIBHBIX COPHSKOB

Cynbsdat menu, Anob mMens HekopueBas moakopMka B dase
Cynedat mapranua, Ano6 mapra- CuzMngs KyIIEHUsI, pacxo] pabovero pac-
Hell TBOpa — 200 J/ra

OnpbICKHBaHKE MOCEBOB MPOTHUB
Bu-58 HOBBI MM €ro aHaIorH 0,7-1 n/ra KOMapHKOB ¥ TIeH 10 Mepe HeoO-

XOOUMOCTHU B IIEPUOJ BEreTanun

BHeceHHe MHKPO3JIEMEHTOB MOXKET IPOBOAUTHCS B BHIE HEKOPHEBOM
NOAKOPMKH B (haze KyLIeHHs MeIbi0 M Ha IPOHU3BECTKOBAHHBIX IO0YBAX
MaprasieMm B Jo3ax 25 r/ra (cynegar Menu u cyibdar mapranua, Anob
Menb, Ano06 Mapraseln, DKOJMCT MOHO MeJlb, JKOJHCT MOHO MapraHell

u Jip.).
8.5. I'peunxa

B mocnenaue roxer rpednxa B bemapycu BozdensiBaeTCs Ha IUIOIIATH
ok0110 20 TEIC. Ta.

Oco0eHHOCTH MUTAHUSA. ['pednxa MpearnoInuTaeT XOpOoIIo adprupyeMbIe,
OBICTPOTIPOTPEBACMBIE, YUCTHIC OT COPHSIKOB JACPHOBO-TIO30JIUCTHIC CyIIeC-
YJaHble, a TakKe JIETKO- U CPEAHECYTITUHUCThIE MOoYBbl. OHA TUIOXO PacTeT
Ha TSOKENBIX, NEPEYBIAKHCHHBIX ITOYBaX WM Teckax. ['peunmxa TpebOoBa-
TCJIbHA HC TOJBKO K IIOYBC, HO U K MeCTy HpOI/ISpaCTaHI/IS{. B HHU3KHUX MCC-
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Tax, TJIe PACTCHUSA MOTYT CTPAAaTh OT U30BITKA BJIArH, MOBPEXKIATHCS 3aMO-
pO3KaMH, TyMaHaMH, 3apacTaTh COpPHSIKAMHU, TPEYMXY BBICEBATh HENb3SL.
Mautonpuro sl Ui Hee W BO3BBINICHHBIC MecTa. Ee pekoMmeHmyercs pas-
Mel[aTh Ha Y4acTKax, 3alMIICHHBIX OT XOJOIHbIX BeTpoB. ['peurxa MeHee,
4YeM 3EPHOBBIC KOJIOCOBBIC, YYBCTBUTEIbHA K KHCIOTHOCTH MOYBHI. OmnTH-
MasbHas BennunHa pHyc) aekuT B mpeaenax 5,2—6,0.

HecMmoTps Ha COCOOHOCTH XOPOIIO YCBaWBaTh W3 MOYBBI TPYIHOIOC-
TynHbe (OopMBI docdopa U Kaus, Tpednxa, UMest cllabopa3BUTYIO0 KOpHE-
BYIO CHCTEMY, XOPOIIO OT3BIBACTCS Ha yI0OpEHHSI.

ITo cpaBHEeHHMIO C 3epHOBBIMU XJeOaMH Tpeunxa OYCHb WHTCHCHBHAS
KyJlbTypa. OTa KpyIsHas KyjibTypa morpeOnser aszora B 1,5 pasa
(37,5 kr/T), pocdopa — B 2 (19,8 kr/1), kanus — B 2 (48,2 kr/T) pasza Goublie,
YeM 3ePHOBBIE KYJIbTYPBIL.

VY rpednxu KOpPOTKHH MepHoja MoTpeOIeHns] MUTATENbHBIX BEIIECTB, 3a
30-40 mHeil (no LBETEHMS) MOCIE TOCeBa Tpeunxa Hemoab3yet oonee 60 %
azota u kanust 1 10 50 % ¢ocdopa OT UCHOIH30BAHHOTO KOJHYECTBA. ITO
kanuentobuBas KynbTypa. @ocdop ucnons3yercs B 6ouiblneit Mepe BO BTO-
poii monoBuHe Beretanuu. Kak n apyrue KynbTypsl, B Hadajle pocTa u Tpe-
YHMXa UCMBITBIBAET MOTpeOHOCTh B Qocdope. K a3oTy rpeunxa menee Tpe-
OoBarenbHa, 4eM K Gocdopy 1 kanuto. M30bITOK a30Ta 3aqepKUBaeT co3pe-
BaHKE U PE3KO CHIDKAET I10000pa3oBanue. ['pednxa — spKo BBIPAKSHHBIN
x510poo0.

Cucrema yao0peHusi rpeunxyd MHUHEpabHasl, BKIIOYAIONIAss OCHOBHOEC
BHECEHHE a30THBIX, POCPOPHBIX U KAIUIHBIX YI0OpEHHH, IPUIIOCEBHOE —
(dochopHBIX U B MOIKOPMKY — MUKPOYHZOOpeHHA (OOPHBIX, MapTaHIIEBBIX U
IUHKOBBIX). ONTHMANbHBIC 036l MUHEPAIBHBIX YAOOPCHUN MO TPEUUXY
mpeacTaBieHsl B Tadm. 8.1-8.2.

J103b1 a30THBIX YAOOPEHUH 1O CpeaHe- U MO3/IHECIIeNBIE COPTa, BO3/e-
JIbIBAEMbIE IOCJIE 3ePHOBBIX MPE/IIECTBEHHUKOB, HE JOJDKHBI MPEBBINIATH
70 kr/ra, mociue nponamHbix — 30—45 kr/ra. 71 CKOPOCHEIBIX COPTOB JI03BI
a3oTa MOXKHO yBeNMYUTHh Ha 15-20 kr/ra. JIydmum a30THBIM yJI0OpeHHEM
SIBJSIETCSI CyNb(aT aMMOHUSI, TaK KaK rpedrxa MpeabsBIsIeT MOBBIIICHHbIC
TpeOOBaHUS K MHUTAHUIO CEPOd. A30THBIC YIOOpPCHHS B OCHOBHOM INpHeM
BHOCSITCS TIO] IPEATIOCEBHYIO 00pabOTKY ITOYBHI.

®docdopHsie ynoOpeHHs peKOMEHAYETCSI BHOCUTDh OCEHBIO T10/1 BCIIAIIKY
WM BECHOH TIOJ| MPEATNIOCEBHYIO KYJIbTUBANIO. D(PPEKTUBHBIM MPUEMOM
UCTONB30BaHus (HocHOPHBIX YIOOpEHUH SBISETCS BHECCHHE HX B PSIKU
mpu nocese B 1o3e 15-20 kr/ra x. B.

Tak KkaKk rpeyrxa OTHOCHTCS K XJIOPO(MOOHBIM KyJIbTypaM, OTpHUIlA-
TEJIbHO PEearupyrouiiM Ha XJIOp, MPU BBICOKUX JI03aX BHECEHHUS XJIOPCOIEp-
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KAIMX KaJTUHHBIX yNOOPEHMH Yy TPEUMXH MOXKET HaOIIONAThCS ISATHH-
CTOCTB JINCTBEB U CHIDKEHHE YPOXKaifHOCTH 3epHa.

B pecny0nmke mox rpednxy B OCHOBHOM BHOCSTCS XJIOpPCOJEpIKalIlne
KalMiHbIe yInoOpeHus (XJIOPHUCTHIN Kalni), Tak KaK BBITYCK OECXJIOPHBIX
KaJIMHHBIX ynoOpeHuii (cynbdara Kanus) He TPOU3BOANTCS.

Brecenne xytopcoiepKaniiux KaTuHHBIX yIOOPEHUH SBISIETCS OJHUM U3
OCHOBHBIX (DaKTOPOB, JIMMHUTHUPYIOLIUX MOJY4YEHHE BBICOKHX YpPOXKaeB Ipe-
yuxd. [103TOMyY XJIOPHUCTBIN KalMid TIOJ IPEYUXy Ha JEPHOBO-IIOA30IUCTHIX
JIETKOCYTJIMHACTBIX U CBA3HOCYINIECUAHBIX IOYBAX, IMOACTHIAEMBIX MOpEH-
HBIMU CYTJINHKaMH, CJelyeT BHOCHUTh C OCEHH. 3a OCEHHHHA WM BECCHHMHU
TIEPHOJ XJIOP U3 YA0OpEHHH MPaKTHIECKH MTOJTHOCTHIO BHIMBIBAETCS.

Ha jlerkux nouBax XJIOPUCTBI KU HE PEKOMEHIYETCS BHOCHUTb C
OCEHH, TaK KaK MOTepH Kawsi U3 ynoOpeHnii coctaBisror 25-33 kr/ra. [lo-
9TOMY Ha IIE€CYaHBIX U PHIXJIOCYIECUAHBIX [TOYBAX XJIOPUCTHIH KajlHi O]
IpeYnXy BHOCHUTCS BECHOH MOJ] pAHHEBECCHHIOIO KYJIbTHBALUIO.

J17ng OCHOBHOT'O BHECEHHSI MOXHO HCIIOJIb30BaTh KOMIUIEKCHBIE XJIOPCO-
Jiep KaIie yaoOpeHusl Uil TPeuuXH, MPOW3BOJMMBIE ['OMEIbCKHM 3aBO-
JIOM:

- JUI TI0YB CO CPEIHUM M TIOBBIIICHHBIM COAEP>KAHUEM IOJBIKHOTO
dochopa u kamus B mouBax mapku N:P:K 16:12:20; 15:11:19; 14:10:17.
Onnm conepxat 14-16 % N, 10-12 % P,0s, 17-20 % K;0, no 4 % MgO,
0,17-0,18 % B, m0 0,2 % Zn, mo 0,2 % Cu, 0,02 % Fe u perymnsitopsl pocta
pacrenuii (Penomenan, Onun wim ['uaporymar).

Ha mnousax I u II rpynm obGecriedeHHOCTH MOYB OOpOM, MapraHieM MU
LIMHKOM TIpednxa Hy)KAaeTcs B OOPHBIX, MapraHLEBBIX U IIMHKOBBIX YI00-
peHnsax. MukpoynoOpeHns: BHOCITCS B HEKOPHEBYIO TOJKOPMKY /10 Hadania
¢a3bl OyroHuzamuu B g03e: B — 50 r/ra (250 r/ra 6opHo#i kucnotsr), Mn —
50 r/ra (200 r cynbdara mapranna) u Zn — 50 r/ra (200 r/ra cynbdara 1uH-
ka). B kauecTBe MHKpOynoOpeHMH MOXHO UCIIOIb30BaTh OpraHo-
MUHEpaJIbHBIE U XeTaTHbIE (POPMBI DKOIHUCT, AT00 U Jp.

8.6. Jlen-moarynen

Jlen-nonryHen — KyJibTypa BBICOKOUYBCTBHTENIBHAS K ITHIIEBOMY pe-
XKUMy. Bpicokas TpeOOBAaTEIBHOCTh K IUIOJOPOJHUIO IOYBHI OOBACHSIETCS
c1abopa3BUTO KOPHEBOH CHCTEMOW C HEBBICOKOW YCBOSIOMICH CITOCOOHO-
CTBHIO U KOPOTKUM BETeTALMOHHBIM NEepHOAOM. JIeH MI0X0 HCIOIb3yeT MH-
TaTeNIbHBIC 3IEMEHTHI U3 TPYIHOAOCTYITHBIX COCTUHEHHI TIOYBBI.

C | T OCHOBHOU MPOJYKIIMK C YYSTOM MMOOOYHOM JIeH BRIHOCUT 58,1 Kr
N, 22,9 xr P,0s, 73,0 kr K;0, 15,0 xr CaO, 7,8 xr MgO u 16,0 kr SO,.
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Kpurnueckue nepuoabl B NMUTAHUM PAcTeHMH MO a30Ty — OT (asbl
«emoukay o OyroHmsanuu, pochopy — oT BcxomoB 1o odpazoBaHus 10—
12 nucteeB (0 a3kl «eIOYKM») U KAIUIO — B NIEPBBIC TPU HEJEIH POCTa
(daza «emoukm»), a Takxke B (asze OyTOHH3AIMH, KOT/Ia KU He0OX0IuM
pacTeHusM 1l 00pa30BaHMUs CEMSIH M BOJIOKHA.

ITpu HexocTaTKe a30Ta POCT JIbHA 33aJePIKUBACTCS, 00Pa3yIOTCsI KOPOT-
KHE M TOHKHE OJHOKOPOOYAThIC PACTCHUs, HE OOCCIECYMBACTCS BBICOKHM
ypoxail. B To jxe BpeMsi M30BITOK a30Ta yCHIIMBAET 00pa30BaHUE JIHCThEB,
IPU 3TOM CcTeOeNb 3aTeHAETCs, OBICTPO BBITATUBACTCS W TOJIETaeT, TaK Kak
MEXaHWYeCKHUE TKaHH He YCIEBAlOT OKpernHyTb. OOpasyercsi phixiioe He-
MPOYHOE BOJIOKHO, 3a/ICPIKUBACTCS CO3PEBAHUE CEMSIH.

docdopHoe ronosaHne NPUBOAMUT K MPHOCTAHOBICHUIO POCTa cTeOIs,
YMEHBIICHUIO €0 TEXHHYESCKON JUTHHBI, CHI)KCHUIO YPOXKasi CEMSIH U MpoY-
HOCTH BOJIOKHA.

HenocraroyHoe KajJMitHOE MUTaHKE B MEPBBIC TPH HEAEIHU IOCIE BCXO-
JI0B ociabeBaeT 0Opa3oBaHME BOJIOKHA, a IMocjie OyTOHM3ALMU YXyALIaeT
KaueCTBO M CHIDKAET yposkail BOJIOKHA.

K ¢a3e «enoukay, korna pocT He3HAYUTEINICH, PACTEHHS JIbHA YCBAUBAIOT
16-36 % azota, 6-15 % docdopa n 11-12 % kamus ot obmero noTpedie-
HUSI 9THX dJieMeHToB. K MoMeHTy nBeTeHus JieH ycBanBaetr 60-84 % azora,
63-80 % c¢octopa n 71-90 % kanus ot obmETO MOTPEOICHUS B 3aBHCHMO-
CTH OT COPTOBBIX 0COOEHHOCTEH. MakcuMalbHOE KOJMYECTBO DJIEMEHTOB
MUTAHUS JICH NOJIy4aeT B epHo OBICTPOro pocTa OT KOHIA (a3bl «eI09Kay
JIO IIBETEHHUSI.

Jler — tunmuHEIH X7I0po00. XIOop CHIKAET ypoXKai W yXYAILIAeT ero
Ka4ecTBO.

ITpu onpexneneHny 103 yaOOpeHHH IO JIH BOSHUKACT PsiJ crienuduye-
CKUX TPYIHOCTEH, 00yCIIOBIEHHBIX OMOJOIMYECKUMH OCOOCHHOCTSIMH 3TOM
KyJbTYphl (HEBBICOKasl YCBOSIONIAs CIIOCOOHOCTh KOPHEBOM CHCTEMBI, KO-
POTKHMH NEpHOA MX MOTPeOJICHNS, TOBBIIIEHHAs! YyBCTBUTEIBHOCTh K KOH-
LEHTPalMU MOYBEHHOTO PacTBOPA M HEAOCTATKy Biaru). JleH Gounblue, yem
JIpyTHe KyJIbTYpPHI, TpeOyeT cOOI0AeHNs 103 U MPAaBWIHHOTO COOTHOIICHHUS
9JIEMEHTOB MUTAHUsI, PABHOMEPHOTO pacIpeiesIeHNs] YAI00pEeHHH 110 MOJIIO.

Ha mouBax, xopormio o0ecriedeHHBIX a30TOM (cofepikanue rymyca 2 % u
0oJjee), COOTHOIICHHE MEXAY a30ToM, (ochopoM M KaaweM IOIDKHO CO-
craBnath 1:3:4, a Gemubix (Mmenee 1,5 % rymyca) — 1:2:2. Cucrema s
JbHA-IONTYHIIA TPEXWICHHAs, BKIIOYAET OCHOBHOE (JIONIOCEBHOE) BHECCHHUE
ynoOpeHuii, IPUIIOCEBHOE B PSIKM TPH IOCEBE M MOAKOPMKY MHKPO3Jie-
MEHTaMH.

Hauboiee MPUTOAHBIMU TTOYBAMU JIsI BO3JACJIbIBAHUA JIbHA SABJISAIOTCA
JEPHOBO-TIOI30JIUCTEIE  aBTOMOP(QHBIE (HOPMaJbHOTO YBJIQXKHCHHUSA) H
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BPEMEHHO M30BITOYHO YBIAXHCHHBIC CPEIHE- W JIETKOCYTJIMHUCTHIC,
CBS3HOCYIECUaHbIe, TOACTHIAEMbIC MOPEHHBIMU CYTTIMHKAMH U TTECKaMH,
a TaKXKe PHIXJIOCYIECYaHble, MOJCTHUIAEMbIC MOPCHHBIMH CYTIUHKAMU
ommxe 1 M.

He crenyet pa3memars MOCEBHI JIbHA Ha TOJIAX MEIKOKOHTYPHBIX, KPY-
TOCKJIOHOBBIX M 3aBaTyHCHHBIX.

[Ipu moxbope MOYB AJIs MOCEBA JIbHA ONPEICIIONINM (PaKTOPOM  SIBIIS-
©TCsI MoKa3aTesb KMCAOTHOCTH MOYBBL J[sl JbHA ONTHMAaIbHOE 3HAYCHHE
pHkcny Haxomgurca B y3kom uurtepsane 5,0-5,6 eaunun. Ilpu mocese Ha
nousax ¢ pHcyy 6onee 6,0 exuHML J€H NOPa)KaeTCs KalbLMEBBIM XJIOPO-
30M, B CHITy YEr0 PE3KO CHIDKAIOTCS YPOKaHHOCTh M KAYeCTBO BOJIOKHA.

IIpu yposue pH 5,7-5,8 H30BITOK KaNbIUs MOXHO HEWTPAIM30BATh J0-
MOJTHUTEIBHBIM BHECCHUEM KAJTMIHBIX yI00pCHUIA.

Ha ypoxaiiHOCTh JIbHa OTPHUIATENHHO JEUCTBYET TAK)KE IOBBIIICHHOE
COJICp)KAHUE B MMOYBE AFOMUHUS. M30BITOK MOIBMKHOTO alfOMUHMS (Ooee
2 MT/KT TIOYBBI) BBI3BIBAET TOKCHKO3, CTEOJIECTON M3PEKHUBACTCS, YpOxKaii-
HOCTh CHIDKaeTcs. JIeH 4yBCTBHTEJICH K HEJIOCTATKy OOpa M IIMHKA U 0CO-
OEHHO Ha M3BECTKOBAHHBIX NOYBAX.

Baxneimmii  dakrop, oOecrnedMBalOIMi BBICOKYIO YPOXKAaHHOCTh M
Ka4ecTBO JIbHOBOJIOKHA, — cOaTaHCHPOBAaHHOE TIUTAHUE PACTEHHUH (Makpo- 1
MHUKPORJICMCHTAMH).

Pexomenayemble 03I MUHEpPATBbHBIX YAOOPEHWH IIOX JIEH-IOJTYHEIl
MpHUBEJICHEI B Ta0I. §8.1.

MakcumanbHO JOMYCTUMOM 030 a30Ta HpH pa3MEIIEHUH IOCEBOB
JIbHA TOciie HeOOOOBBIX MPEIIICCTBCHHUKOB sBisIeTcs 35 Kr/ra 1. B. Ecnu
JIEH BO3JIEJIBIBACTCS TTOCIE 36pHOOOOOBBIX U MPOMAIIHKIX, IO 000POTY Kile-
BEPHOTO IUTACTa (3€pHOBHIC), TO O3Bl A30THHIX yMOOpEHUH HEOOXOTUMO
ymeHbIUTh Ha 10-15 kr/ra n. B. Bosee BbICOKHE UX J103bI MPUBOIAT K T10-
JIETAaHUIO CTEOeCTOs, YCHIMBAIOT 3a00JIeBaCMOCTh PACTEHHH, CHIKAIOT
ypO’Kai ¥ Ka4eCTBO JbHOMPOAYKIHH.

B HacTosmiee Bpems pa3pa0oTaHBI MapKd KOMILIEKCHBIX a30THO-(oc-
(opHO-KaIMHHBIX yIOOpPEeHUH, coepKalne HeoOXOJMMbIe MaKpO- H MHUK-
poaneMeHThl (00p, IMHK, JXKelIe30 W, IpU HEOOXOAWMOCTH, PEryJsTOpHI
pocra pactenuii), B Tom umncie: mapka NPK 6:21:32 ¢ B, Zn, Fe mpenna-
3Ha4eHa JJIsl OYB C HU3KUM cojiepkanueM docdopa; NPK 5:16:35 ¢ B, Zn,
Fe — mi1s mo4B co cpemHWM W TOBBIIIEHHBIM conepxaHueM (ocdopa u
HU3KUM cojepxanueMm kanus, NPK 7:15:29 ¢ B, Zn, Fe — ans nouB ¢ BbI-
COKHM conepkaHueM (ocdopa u kamus. Y 10OpeHUs peKOMEHIYIOTCS IS
BHECCHUS B OCHOBHYIO 3aIPaBKY ITOYBHI.
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B psaku npu nocese npumensitor 15-20 kr/ra x. B. P,Os. MoxHo uc-
MOJIb30BaTh KOMIUIEKCHBIE yHOOpeHHs amMMo(poC W aMMOHHM3HPOBAHHBII
cymepdocdar.

[Ipu OTCYTCTBHMH B XO3SHUCTBaX KOMIUICKCHBIX (DOpPM ymoOpeHuit st
JIbHA PEKOMEHAYETCsl MPUMEHEHNEe CTaHAapTHBIX (opM ynobpeHuii (a3oT-
HBIX, (HOCPOPHBIX, KATUITHBIX).

B 3aBHCHMOCTH OT CTENEHM KHCIOTHOCTH II0YB PEKOMEHAYIOTCS TpPHU
BapHaHTa CHUCTEMbI YHOOpEHHs JbHA-JONTYHI[A, KOTOpHIE 00ECIeUHnBAIOT
MaKCHMaJIbHOE CHIDKCHHE MOPaXXaeMOCTH PACTEHUH KaJbIMEBBIM XJIOPO-
30M (Taba. 8.18).

Tab6nuua 8.18. TexHo/0rn4eckasi cxeMa MpUMeHEeHHsI MAKPoO-
H MHKPOYA0GpeHHii NPH BHIPAIIMBAHNY JIbHA-A0JITYHIA
(ypoxaiiHocThb J1bHOBOIOKHA 10-12 1/ra)

yz[(fg;)?:mﬁ DopMmel yrobpeHuit Cpoxu IpUMEHEHUS
pH 5,5-5,6
Kommnexcunoe ynobpenue map-
N2o_30Ps0-90Kg0-120 | X1 5:16:35 v 6:21:32 v Jlo mocesa
aMMO(oc 1 XJIOPUCTBIH Kauit
HexopreBast oAKOpMKa
:;Sg 1.?1/(1)5 1’< B (haze BCXOABI — Hauao (has3sl «emouKa»
Bag. 757 Mic.02 Wt MinpoCrrin G0p, (mo BBICOTBI PaCTCHHH 4-5 cm) B 6ako-
MutkpoCTum 1usx BOi CMECH € HHCEKTHIIIOM NPOTHB
JILHSHOM OJIOIIKH, pacxo] pabodero
pactBopa — 200 n/ra
pH5,7-59
KomnekcHoe ynobpenue Mapku
N2o-30Ps0-90K150-180 | 5:16:35 mm 6:21:32 v am- Jlo moceBa
MO(OC ¥ XTTOPHUCTHIH KaJIHi
HexkopHeBast mogkopMKa
:;1(?66 L?P?}F:K B (pase BCxobI — Hauano (hazbl «enouka»
Bao.75ZNas.c0 win MikpoCrin Gop, (mo BBICOTBI PaCTEHHH 4-5 cm) B 6ako-
MukpoCTim ik BOH CMECH € HHCCKTHITH/IOM TPOTHB
JILHSHOM OJIOIIKH, pacxo] pabodero
pactBopa — 200 s/ra
pH 6,0-6,2
Kommnexcunoe ynobpenue Map-
N2o-30Ps0-90K180-210 | k¥ 5:16:35 mm 66:21:32 nnn Jlo moceBa
aMMO(OC ¥ XJIOPUCTBIH KaIuit
HekopHeBble MOJKOPMKH
Anob 6op, 1-1 - B daze Bcxoxsl — HaYANO (hasbl
An100 uHK «eJI0YKa» (O BBICOTHI pacTeHHH 4-5 cM)
Bao_75ZN46-92 i MukpoCrum 0op, B 0aKOBOM CMeCH C HHCEKTULIMIOM IPO-
MukpoCTHM LIMHK THB JIbHSHOH OJIOLIKH;
2-51 — uepe3 7-10 gHelt mocie nepBoif,
pacxon pabouero pactsopa — 200 i/ra
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Jlyisi BHECEHUsI TBEPABIX KOMIUICKCHBIX a30THO-(hochopHO-KamHiHBIX
yIoOpeHH MO JIeH MPUMEHSIOT INTaHroBbie Mammubl PIITY-12, CY-12,
MTT-41II wmu uenrpobexnsle Mammubl PJY-1,5, PY-2000, Axnbda,
RAUCH.

W3 MUKpPO03J1eMeHTOB JIJIs1 JIbHA HanOoJiee BaXKHBI OOP ¥ UHK. JIydrim
crocoOOM WX TPUMCHEHUS SIBISIOTCS HEKOPHEBBIC MOAKOPMKH B (hase
«enouka» — 150 r/ra 1. B. 6opa u 250 r/ra 1. B. MHKa (MOXHO COBMEIIATH C
XUMHUYECKOH TIPOTIONIKOH MTOCEBOB).

8.7. CaxapHnas cBeKJIa

CaxapHas CBEKJIa — KyJIbTypa, TpeOoBaTelibHas K IOYBEHHBIM YCJIO-
BusIM. Jlydmmmu Juist ee BO3ZIEIIBIBAHUS SIBIISIIOTCS J€PHOBO-KapOOHATHBIE,
JIEPHOBO-TIOA30JIMCTHIE CYTJIMHUCTHIEC U CyTIeCUYaHbIe TOYBHI, OJCTHIAEMBIC
MOpEHHBIMH CyTiIMHKamMu. Hambomnee O6marompusaTHas peakius IMOYBEHHOTO
pactBopa [uisi caxapHoii cBekiibl — pHyc) 6,5-7,5, conepikanue rymyca — He
Mmenee 1,8 %, moaBmxHOTO dochopa u kamus — He Meree 150 mr/kr, 6Gopa —
He menee 0,7 MI/Kr.

CaxapHasl CBeKJa B TMPOIECCE€ BEreTallMl BBIHOCUT  OOJBIIOE
KOJIMYeCTBO 21eMeHTOB nuTaHus. C 1 T KOPHEIUI0I0B U COOTBETCTBYIOLINM
KOJINYeCTBOM OOTBBI caxapHasi CBEKJa BBHIHOCHUT B cpenHeM 4,0 kr asora,
1,6 xr P,Os u 6,5 xr K;O. BeiHOC 211eMEHTOB NMUTaHHS 3TOM KYJIBTYpOil B
3HAUUTEJIBHOW Mepe 3aBUCHT OT BHOCHMBIX YJNOOpEHHWH, IUI0J0poans
MIOYBBI U YCJIOBHH TOTOJIBI.

CaxapHasi CBEKJIa XOpOIIO pearupyeT Ha u3BecTKoBaHue. lM3BecTkona-
HUE NPOBOJIUTCS NBUIEBUIHON JOJOMHUTOBOM MYKOH MM OTXOAOM caxap-
HOTO TIPOM3BOJACTBA — Aedexarom. JmuTeapHOe N3BECTKOBAHHUE JOJIOMHTO-
BOI MyKOW MPHUBOAUT K TOMY, YTO COJIEP)KAHWE MAarHUs B II0YBAaX CBEKIIO-
CEIOMINX XO3AHUCTB PECIyONMKH CTAaHOBHUTCS BBINIE ONMTHUMAIBHOTO YPOBHS
(150 mr/ra MgO). Ha stom ¢oHe mposBisieTcsi BhICOKast 3(PEKTHBHOCTE
u3BecTkoBanus jaepexkatom. C rekTapHOW HOpMO# jJedekara 8 T/ra
(9KBUBAJICHTHOHM 5 T/ra JOJOMHUTOBOI MYKH) Hapsjay C KaJblIHEM B HOYBY
BHOcHUTCSL 95 Kr/ra aszora, ¢ocdopa, Kaus ¥ 3HAYUTEILHOE KOJIMYECTBO
MHUKpPODJIEMEHTOB  LIMHKA,  MeJW, Maprasma, Oopa,  KobambTa.
O} deKkTUBHOCT, HM3BECTKOBAHHS MPOSBISICTCS M B TIOCICIACHCTBUH Ha
JIPYrUX KyJIbTypax. BHocuTh nedekaT HeoOXoAMMO pa3OpachIBaTeNsIMH
yHnoOpeHni ¢ TEHTPOOCKHBIMU pabounmMu opranamu: MBY-5A, MBV-8,
MXA-7 u pp. V3BecTkoBaHUE CleAyeT NPOBOAUThH IOJ MPEALIECTBEHHUK

303



WM HETIOCPEACTBEHHO MOJ CaxapHyIO0 CBEKIY. 3aTpaThl HA M3BECTKOBAHHE
JeeKaToM MPUMEPHO B J[Ba pa3a MEHBIIE, YeM JOJIOMUTOBON MYKOIA.

B pa3Butuu caxapHoi CBEKIIbI UMEIOTCSI TPH NEpHOIa: TEPBHI — pa3Bu-
THE JTUCTHEB, BTOPOI — pOCT KOPHEILIOOB U TPETHI — HAKOIUICHUE caxapa.

B nepBoHaYaNBHBIN MIEPHUOJ PA3BUTHS CBEKJIBI, KOTJa €¢ KOpPHEBas CHC-
TeMa pa3BuTa ciaabo, HEOOXOMUMO HAIMYKE B ITOYBE JOCTYITHBIX IHTA-
TETHHBIX BEIIECTB B HEMOCPEICTBEHHOW OMU30CTH K MPOPACTAIOIIEMY Ce-
MeHH. HenmocTaTok 37eMEHTOB MUTAHUS B 3TOT MEPHOJ OTPHIATEIHHO CKa-
3bIBACTCS HaA ﬂaﬂbHeﬁLHeM Pa3BUTHN KOPHEIJIOAAa U HAKOIUICHUH B HEM Ca-
xapa. B mepron 00pa3oBaHHs TUCTEEB OOJNBIIOE 3HAYCHUE UMEET IOBBIIIC-
HUC B TMHUTATEIBHOHN cpele YIeTbHOTO Beca a3oTa. UeM IOJHee CBeKIa
06ecnetleHa B OTOT NECPHUOJ a30THBIM IMUTAHUEM, TEM BBIIIC ypO)Kaf/'IHOCTB u
CaXapuCTOCTh KOPHETLIOOB.

B mepuos pocta KOPHEIUIOAOB U HAKOIUICHHSI caXxapa CHIDKEHHUE yAeIb-
HOTO Beca a30Ta OKAa3bIBAaeT IOJIOKUTEIHFHOE BIUSHHUE HA YPOXKaWHOCTH U
Ka4yecTBO caxapHoi cekiisl. [efictBue docdopa u kamust 3aBUCUT OT obec-
MIEYCHHOCTH CBEKIIBI 230TOM.

Bosnbiioe 3HaueHne B MpaBUJIbHON CUCTEME NMUTAHUS CaXapHOM CBEKJIbI
HMEeT ONTHUMAaIbHOE COOTHOIICHHE MEXIY OTIACIBFHBIMU JJICMEHTAMH ITH-
TaHUS B pa3HbIe IMEPUOJBI POCTa. DTO COOTHOIEHHE OOecreunuBaeTCs CUC-
TeMOU ynoOpeHUi, BHECEHHEM OPTaHMYECKIX M MHUHEPANbHBIX YIOOpCHHIA
Y COYETaHHEM OCHOBHOTO BHECEHMS yI0OpEHUH, MPUIIOCEBHOTO U MOJIKOP-
MOK.

Hago3 (40-80 T/ra) mydiie BHOCUTH IO NPEANICCTBEHHUKU CaXapHOM
CBEKJIBI — O3UMBIE, a TIOJ] CBEKITy B 3TOM CITydae CIIeAyeT IPUMEHSATh TOIBKO
MUHEpaJbHble y00peHus. HaBo3 MOKHO BHOCHTBH M HEMOCPEACTBEHHO 110
CBEKJIy — OCEHbIO IIOJ BCHAUIKy. Eciay MOACTUIOUHBIM WM KUIKUM HAaBO3
BHOCHTCS TOCIIC HM3BECTKOBAHMs, TO HEOOXOIMMO CHayala 3ajeliaTh W3-
BeCTh. BHEceHne HaBO3a Ha HEIPHUKPHITYIO TOJIOMHUTOBYIO MYKY UM Jede-
KaT MPUBOJUT K MTOTEPSIM a30Ta.

B Hauaze pocTa caxapHasi CBeKJIa IOTJIONIA€T OTHOCHTENFHO HEOOIBIIIoe
KOJIMYECTBO a30Ta, Gochopa M Kaius, OJHAKO B ITOT MEPHOJ] OHA OYCHB
YyBCTBUTEIbHA K HeHOoCTaTKy ¢octopa. Buecenne 10-20 kr/ra P,0Os B
PSAAKH TIPH TOCEBE CO3MAeT OJArONMpHATHBIA IMHIIEBON pEXHWM B TIEPBBIC
15-20 nue#t mocie BCX0J0B. DQPQPEKTHBHO B IPHUIIOCEBHOE YIOOpEHUE
BHOCUTH 10 10 xr NPK B dopme komruiekcHbIX ymoOpenuii. B mepuon
WHTCHCUBHOT'O POCTA JIUCTHEB CBEKJIA MOTPEOJIACT MHOTO a30Ta W KaJHS.
Jns  (hopMuUpOBaHHS KOPHEIUIOMOB PACTEHUSIM TPeOyeTcs yMEpeHHOe
a30THOEe W ycwiIeHHOe (ocopHOEe M KaJWifHOEe MUTaHWEe. MakcuMalbHOe
TOCTYIUICHUE DJJIEMEHTOB IIMTAaHUA B PAaCTCHUSA CBEKJIBI OTMCYACTCA B
ntonie — aBrycre. K koHiy Beretamuu caxapHoil cBekisl 43 % azota, 18 %
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dochopa m 38 % xamust TepseTcs B pe3yibTaTe OTMHPAHUS, ONAICHUS
JIMCTHEB U OTTOKA 3JIEMEHTOB ITUTAHKA B TIOYBY.

CaxapHas CBeKJIa OT3bIBUMBA Ha OopraHndeckue ynoopenus. OHa nmeer
MPOJIOKUTENBHBIN EPUO]] BETETAlMU M XOPOIIO UCIOIb3YeT U3 HUX MUTA-
TEJIbHBIE BEIECTBA.

BaxubpiM  ycioBreM 3((EeKTHBHOTO HCIOJIB30BaHUSI MHHEPAIbHBIX
ynobpennii sBisiercst aAuppepeHINpOoBaHHOE UX BHECEHHE C YYeTOM Iula-
HUPYEMOTO YpOsKasi  YPOBHS TIOYBEHHOTO TI0M0poaust (cM. Tabi. 8.1-8.2).

Haubonee 3¢dexkTnBHBIC U3 MUHEPATBHBIX YHOOpeHHU — a3oTHEIC. Ka-
KIBIA KAJIOTPaMM a30Ta CIIOCOOCTBYET YBEIHMUYCHHUIO YPOXKasi KOPHEIIOA0B
Ha 50-60 kr. OHAKO ¢ LENbI0 YIYYLIEHUS! KaueCTBa KOPHEIJIOI0B MAaKCH-
MallbHble  JI03bl  a30THBIX  yIOOpeHMH HE JIOJDKHBI  IPEBBINIATH
130-140 xr/ra. M30bITOYHOE a30THOE MHTAaHHE NMPUBOIUT K HAKOILICHHIO
anb(ha-aMMHHOTO a30Ta B KOPHEIJIOAAX M CHUIKEHHIO YUCTOTHI KIIETOUHOTO
COKa, 4TO B pe3ysbTaTeé yMEHBIIAET BBIXOJ caxapa. [IOBBINICHHBIE 103BI
a30THBIX ymOOpeHuil pekoMmeHmyercss BHOCUTH aApobHo — 90-100 kr/ra B
ocHoBHOe BHeceHme u 30-40 kr/ra B momkopMmky. Jlydmee Bpems
MOJKOPMKH a30TOM — IepBasi Mapa HacCTOSIIUX JHCThEB, HO HE MO3JHEe
YeThIpex map JUcTheB. [I0AKOPMKY a30TOM 3aBEPINAIOT A0 CEPEANHBI HIOHS.

docdopHble U KanuitHble ynoOpeHHs BHOCAT MO MPEAIIOCEBHYIO KyJb-
THUBALMIO, HA CBSA3HBIX MOYBAX BO3MOXHO OCEHHee BHeceHue (ochopa n
Kanusi. B ocHOBHOE BHeceHHE NPUMEHSIOT BCE MMEIOIecs: B pecryOnuke
dopmMel a30THBIX U (ochopHbIX ynodpenuid. [Ipu moszax Beime Nigg KAC,
cynbdar ammonus BHocAT 3a 7—10 mHelt mo moceBa. B kavecTBe KamuiHBIX
ynoopenuit 3pPpeKTHBHO HCIOTB30BaTh 40%-HYI0 KAIUHHYIO COJb, KOTOPAs
Hapany ¢ Kammem comepxuT 20 % HaTpus, BHECEHHE KOTOPOTO
YBEJIMYMBACT yPOXKali KOPHEIIOZOB M YJIy4IIaeT X KaueCTBO.

B mouBe cBekioceronux paitoHoB benapycu HU3K0e cofep)kaHue Cephl.
Kak cepoconepxamniie ynoOpeHns, clieIyeT HCIOIb30BaTh CyabhaT aMMo-
nust (3—4 wra), ¢ocdorunc (2 T/ra) U KOMIUIEKCHOE CepocojaepKaliee
yaoOpeHue.

CaxapHasi CBEKJIa OTHOCHTCSI K KyJIbTypaM, YyBCTBUTEIBHBIM K HEIOC-
TaTKy 60pa. [Ipu HemoctaTke GOpa pa3BHBaeTCS THWIb CEepACUKa, CHHXKA-
IOTCS  CaXxapucToct W ypoxaid. Jlydmmm cnoco6om — BHeceHHs
MHUKpPOYIOOpeHHH sIBJISETCS HEKOpHeBas noakopmka 6opom (200 r/ra) u
MaprarneM (50 r/ra m.B.). Ilpm 3TOM BO BpeMs BeTeTallMd CaxapHOU
CBEKJIBl TIPOBOJATCS [BE HEKOpHEBbIE 0O0OpabOTKM MHUKPOIJIEMEHTAMHU:
niepBast — B (pa3y CMbIKaHUS JINCTHEB B psAKe, BTOpas — yepe3 1-1,5 mecsna
1ocJjie NepBoil.

Ienecoobpa3Ho mnpuMeHEeHHe OOpPHOW KHCIOTHI B 103¢ 2—3 Kr/ra B
noyBy. B mouBe OoOp cBs3BIBaeTCS C OPraHMYECKUM BEIIECTBOM U
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K03()(UIMEHT €ro HCHOIb30BaHMS PACTCHUSMH H3MEPSIETCSl B JECSTHIX U
COTHIX gosiX mporeHTa. C yposkaeMm caxapHoit cBekibl 500 1y/ra BEBIHOCHTCS
400 r/ra 6opa. [IBe HeKOpHEBbIE TOAKOPMKHU 60opoM B (aze 10-12-ro nucra
1 OBTOpHO uepe3 30—45 nHel MoJHOCTHIO yJIOBJIETBOPSIIOT MTOTPEOHOCTH B
Oope 3TOi KyIBTYPHL.

Hapsiny ¢ 60pHO#T KHCIIOTOI MOXHO HCIOJIb30BaTh OOpHBIE yIIOOpEHHS,
cojeprkaiye Oop B opraHudeckoil popme, Kak Iponu3BoauMblie B benapycu
(MukpoCrtum 60p, MukpoCuin 60p), B KOTOPBIX JOMOTHUTEIHHO COIEp-
KaTcsl peryJIsaTopsl pocta — ['uaporymar u Jkocwi, Tak u B [lonbme (Anod
60p, Dxonuct MoHo 60p, Comrodop).

OnbITHOH Hay4YHOW CTaHIWEH MO caxapHOW CBeKie pa3paboTaHBI CO-
CTaBBl yJOOPHUTENBHBIE 11 HEKOPHEBBIX MOAKOPMOK «CBekia», KOTOpBIE
COCTOSIT M3 OOpHOI KMCIIOTBI, MOYEBUHBI, CEPHOKHCIIBIX COJIEH MapraHia,
MeIH, LHMHKa, KoOajbTa, MOJIMOJEHOBOKHCIOIO aMMOHUSA. ODTH COCTaBbI
3apEernCTPUPOBAHbl M 3alaTEHTOBAHBI M TOKA3aJM BBICOKYIO 3((EeKTHB-
HOCTb. [IepByI0 HEKOPHEBYIO MOJIKOPMKY STHMH COCTaBAMHU PEKOMEHAYETCS
MPOBOANTD OT CMBIKAHMS PACTEHWH B PAAKAX O CMBIKAHUS B MEXKIy-
psIBsX, BTOPYIO — B KOHIIE HIOJI — HayaJle aBrycTa, B 3acyXy HeoOxoauMa
TPEThsl HEKOPHEBask MOAKOPMKaA.

Pa3paboTanbl KOMIUIEKCHBIE YA0OpEeHHs ISl caxapHOil CBEKJIbI, cOaaH-
CHPOBaHHBIE I10 3JIEMEHTHOMY COCTaBY C y4ETOM IUIOIOPOIMS MOYB M OHO-
JIOTHYECKUX OCOOEHHOCTEH KYJIBTYPHI.

TexHosornyeckass cxema IpPUMEHEHUS ynoOpeHui, pa3paboTaHHas
PVII «MlHCTUTYT NOYBOBEACHUS U arpOXUMHUN», TIPU BO3/ICIIBIBAHUM Caxap-
HOW CBEKJIBI MPUBOAMTCS B Tabir. 8.19.

Ta6nuna 8.19. Texnojornyeckasi cxeMa IpUMeHeHHUs y100peHHii IPH BO3/1e/ILIBAHUI
caxapHoii cBekJbl (ypo:xkaiinocts S00-600 1/ra)

J103b1 ynob6penuit DopMsbl ynodpeHuii CpOKH PUMEHEHUS.
Hago3s 60-70 t/ra - OCEHbIO 10 BCIAIIKY
KomruiekcHoe ynoopenue
N100-120Ps0-90K150-180 Mlgzggz}{l a6’ 2111\2415(())(; (1101/’1 Eig;l_ Jo nocesa
CTBIN KaJIui
N3o MoueBuHa B ¢aze 2—4 nuctbeB
Bopnas kucnora (Comobop HexopHeBble NOAKOPMKH:
J1®) u cynbdar Maprania, 1-1 - B daze 10-12 muctseB ¢ 106aB-
B10o-300MnNsg i Dnel'ym 6op u Dnel'ym | sneHnem MoueBHHbI 10 10 kr Ha 200 11
Maprasen, um Ano6 6op u pabouero pacTBopa;
Ano6 mMaprasen 2-51 — uepe3 1-1,5 mecsiua nocne 1-i
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8.8. KopmoBas cBekJia

KopmoBas cBeksa J1aeT Xopoliue ypoxan Ha OoraThlX OpraHHYeCKUM
BEIIECTBOM JICPHOBO-TIOA30IUCTBIX CYITIMHHUCTBIX M CyIECUYaHbIX MOYBaX C
IJIyOOKMM HaxOTHBIM TOPH30HTOM, OTIMYAIOIIMXCS MOBBIIIEHHBIM ILIOJO-
pomueM. OHa JaeT XOpOIIHe YpoKau Ha MOYBaX ¢ OJM3KOM K HEHTpaIbHOM
peakuuer mouseHHoM cpenbl (pHkc) 6,2-7,2) U oueHb OT3BIBUMBA HA H3-
BECTKOBAHHE.

KopmoBast cBekna obnamaer cnabopa3BUTOM KOPHEBOW CHUCTEMOH, B TO
K€ BpeMs TpH BBICOKOW ypOKaifHOCTH OHa MOTpedisieT 0OJbIIoe Konde-
CTBO IUTATEJBHBIX BeNIECTB. BpIHOC ¢ 1 T OCHOBHOI U COOTBETCTBYIOIIMM
KOJIM9eCTBOM T0009HO# mpoxaykuu coctasisieT 3,5 kr N, 1,1 xr P,O5 u
7,9 xr K,0. KopmoBas cBekina ¢ ypoxkaem kopHeruiooB 800 1/ra BBIHOCHT
n3 mousbl 280 kr N, 88 xr P,Os u 632 xr K,0.

B Teuenune Bereranny KOpMoBasi CBEKJIa HOTPEOISET IIEMEHTHI IIMTAHUS
HEO/MHAKOBO. Y CHJIEHHOE a30THOE NUTAaHHE HE0OX0ANMO Ipu (opMUpoBa-
HUM HaazeMHol Macchl. Dochop paBHOMEPHO MOTNIONMIAETCS B TEYEHHUE Be-
retaiuy. Kanuii akTuBHE# mormnomaercss BO BTOPOH MOJOBUHE BEreTalyH.
Hanpumep, kopMoBasi cBekIa 3a Mail — MiOHb moTpedisier 23 % azora oT
obmero norpebnenus u o 15-16 % docdopa u kanus, B H0IE — aBrycTe —
67-68 % a3ora n kanust u 62 % ¢ocdopa, a B ceHTIOpE — ToabKO 10 % azo-
Ta, 23 % docdopa u 16 % xanus.

KopMmoBast cBekIia XOpoIIo OT36IBAETCS Ha COBMECTHOE IPUMEHEHHE Op-
TAaHWYECKUX W MUHEPAIBHBIX yaoopeHuil. OxymaeMocTs 1 T HaBo3a KOPMO-
Boi cekJioi coctapisieT 200 kr u 1 kv NPK — 65 kr kopHemnioos..

KopMoBast cBekjia XOpOIIO OT3BIBAETCSI HA BHECEHHE KOMIUIEKCHBIX
ynoOpeHuit B paniku mpu nocese B go3e mo 10-12 kr NPK.

ITom KOPMOBYIO CBEKIy MOXKHO BHOCHUTH JIFOObIC (DOPMBI a30THBIX H
dochopocoaepkamux yaoOpeHuii, KOTOPhIe HUCIOJIB3YIOTCSA B HACTOSIIECE
Bpems B benapycu.

Cucrema ymoOpeHHs TOJ KOPMOBYIO CBEKIy — OpTaHOMHUHEpalbHAas.
Oprannyeckue ynoOpeHus noj Hee BHocsATcs B qo3e 80-90 t/ra. Jlyummm
CPOKOM WX BHECCHHS SBJSIETCSI OCEHHEE IO/ BCIIAIIKY.

MusrepanbHble YIOOPSHHS BHOCATCS B J103aX, PACCUUTAHHBIX B 3aBHCH-
MOCTHU OT COJICpKaHUS JICMCHTOB MTUTAHUS B [MOYBAX M YPOBHS IUIAHUpYE-
Mo#i yposkaiinocTs (cM. Tabr. 8.1-8.3).

dochopHbIe U KanuifHbIe YA0OPEHUS MOYKHO BHOCUTH KaK OCEHBIO IT0J
BCIIAIIKY, TaK U BECHOH TOJ MPEINOCEBHYI KynbTuBanuo. Jlydmeit gop-
MOW KaNUIHBIX yHOOpeHHi I KOPMOBOW CBEKJIBI, TaK )K€ KaK M JJIs ca-
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XapHOM, SIBJISIETCA KaJluiHasi COJib, KOTOpasi COAepKUT Hatpuil. Ha mecua-
HBIX W PBIXJIOCYIECUYAaHBIX MOYBAX KaJUHHBIE YIOOpEHMs BHOCSTCS IOJ
MIPEANIOCEBHYIO KYJIbTHBAIHIO.

A3zoTHBIC ynoOpeHus moJ KOPMOBYIO CBEKIy B f03ax Oosee 120 kr/ra
I. B. IpuMeHstoTcs B nBa mpuema: 100—120 kr/ra — mox mpeamoceBHYIO
KynbTHBaMio U 40—60 Kr/ra — B OAKOPMKY B (haze 2—4 HACTOSIIUX JIUCTb-
€B, HO He To3/1Hee 8 MucTheB. MakcuMalbHas 032 a30THBIX YIOOpeHM He
JopkHa npeBblmarh 180 Kr/ra . B., Tak Kak OoJiee BBICOKHE JIO3BI IPHBO-
AT K m30BITOUHOMY HakoruieHuro HuTpaToB (Beime [TJK — 800 mr/kr cbI-
pOil Macchl) B KOPHETIOIaxX.

Ha moceBax KOpMOBOH CBEKJIBI MPH HU3KOM U CPEIHEM COJCpKaHWU
0opa u MapraHua B I0YBe MIPOBOAATCS HEKOPHEBBIE ITOJIKOPMKH OOPHBIMH 1
MapraHueBeIMA ynoOpeHusMu B ¢aze 10-12 nuctheB (CMBIKaHHE OOTBHI B
MeXAYpsabsix) B no3zax: B — 100-300 r/ra, Mn — 50 r/ra. MakcumanbHyto
o3y 6opa (300 r/ra) HE0OXOIUMO BHOCHTE Ha TIOUBax |-if Tpymmsl obecte-
YEHHOCTH OOPOM U NpPH 3aCYLUIMBBIX YCIOBHUSIX BEr€TallMOHHOTO MEpUO/Ia.
Hapsiny ¢ GopHOI KHCIIOTOW M CEPHOKHCIBIM MapraHIeM MOXHO HpUMe-
it Amo6 6op (0,7-2,0 n/ra), Dxomuct moHo 6op (0,7-2,0 i/ra), Amob
Mmaprasrern (0,3 n/ra), Dxomuct MoHo Maprarer (0,3 n/ra). Pekomenmyercs
no6apnate 10 10 xr kapbamuaa Ha 200 1 pabouero pacTBopa.

8.9. Kykypy3a

Kykypy3a mydie Apyrux 3€pHOBBIX KYJIBTYP HCIOJB3YET COTHEYHYIO
SHEPrHuio, Oyarogaps 4eMy o0JiagaeT OOJBIINM OTCHIUAIOM HPOIYKTHB-
HOCTH U TIO3TOMY TPEIbSABISET BHICOKHME TPEOOBAHUS K TUIOJOPOIMIO TOY-
BBl M TNpHMEHEHHI0 yaoOpeHuid. OHa XOpOIIO pacTeT Ha JIEPHOBO-TIOA-
30JIUCTBIX JIETKO- M CPEAHECYTIIMHUCTBIX, CYNECUaHbIX U TIECUAHBIX, MOJ-
CTUJIA€MBbIX MOPEHHBIM CYTJIMHKOM IOYBAaX, C BBICOKUM COJEPKaHHUEM Ty-
Myca. MaJOnpHUTroIHBIMH JUTSI KYKYPY3bl SBISIOTCS TSDKEIOCYTIIMHUCTBIE, a
TaK)Ke IMecYaHble MOYBBI, MOJACTUIIaeMble Neckamu. Hempuroansl ans Hee
3200JI0YEHHBIC TIOYBBI C OJU3KUM CTOSIHUEM TPYHTOBBIX BOJI, C TIOBBIIICH-
HBIM COZIepKaHUEM coJiel U Kucible mouBbl ¢ pHkc Beiwe 5,5. Ilnonopoaue
MOYBBI B OOJIBIICH Mepe rapaHTHPYET IOJTYYCHUE BBICOKHX YPOXKaeB, 0CO-
OeHHO 3epHa.

Kykypy3a mMeeT MOIIHYI0 KOPHEBYIO CHCTEMY, CIIOCOOHYIO H3BJIICKATh
9JIEMEHTBI MIUTAaHUs U3 00NBIIOro o6bema mouBsl. C 1 T 3eeHOM Macchl OHa
BerHOCHT 3,3 kT N, 1,2 xr P,O5 m 4,2 xr K;0, a ¢ 1 T 3epHa U COOTBETCT-
BYIOIIUM KoymdecTBOM nobouHoi mpoaykiuu 30,2 kr N, 13,3 xr P,Os u
27,6 xr K,0.
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Kykypy3a He MEpEeHOCHUT KHCJBIX MOYB U 0€3 N3BECTKOBAHUS IaXKe MPHU
BHECEHHH OPraHMYECKUX M MHUHEPAIbHBIX YHOOpPEHHH Hellb3sl PacCUMThI-
BaTh Ha XOPOILIHME ypOoXKau 3TOH KynbTypbl. IIouBY Imoj moceB KyKypys3bl
XKeJaTeJIbHO MPOM3BECTKOBATD O/ MPEALIECTBYIOIIYIO KYIbTYpY.

Omna mnojHee, 4yeM Jpyrue 3epHOBBIE KYJIbTYpPbI, UCIOJIB3YET MUTATEIb-
HBIE BEIECTBA MTOYBHI U YIOOPEHHH, TaK KaK UMeeT 0oJjiee MPOIOJDKUTENb-
HBIY BEreTalMOHHBIN IEPUO/.

Kykypys3a — Temnomo0muBasi KyJabTypa, 9TO B OCHOBHOM OIIPEAEISACT
TpeboBaHUS K yCIOBHSM Ipou3pacTaHus. IIpu HegocTaTke Temiia BECHOU
OHa OYEHb MEUICHHO pPa3BUBAETCA B TEPBBIH MeECAI IOCIE IOSBICHUSA
BCX0J10B. [IoHIKEHHBIE TeMMEpaTypsl B 3TOT MEPHOJA CHOCOOCTBYIOT HPO-
SIBIICHUIO OTHOCHTEIBHOTO TOJIOJAHUSl PACTeHMH, Tak KaK KyKypy3a ak-
TUBHO NOTPEOJISET NHUTATEJbHBIC BEIIECTBA MPU TeMIlepaType MOYBHI Ha
riay6ude 10 cm Gomee 10 °C. B 310 Bpemst oHa BecbMa TpeGoBaTelbHa K
HaJIMYHIO B TI0YBE JIETKOJJOCTYIHBIX [TUTATEIbHBIX SJIEMEHTOB.

[TuraTenbHble BellecTBa KyKypy3a MOTpeOJsieT Ha NPOTSHKEHUH BCETro
Nepro/ia BEereTaluy, BIUIOTH JI0 HACTYIUIEHHS BOCKOBOI CIEJIOCTH 3epHa.
Opnako HauboJjiee MHTEHCHBHOE HMX MOTJIOIIEHHE HAOJIONACTCsl B IIEPHOJT
OBICTPOrO POCTa 32 CPABHUTEIBHO KOPOTKUH MPOMEXYTOK BPEMEHH — BBI-
METhIBaHHE METENOK — IBeTeHne. K dase mBereHns Kykypysa ycBanBaeT 10
60 % azota u pocdopa u 10 80 % kamms ot obmero BEIHOCA ypoxkaeM. Ilo-
TJIOMIEHHE a30Ta MPOJIOKACTCS OYTH JI0 CO3PEBAHMS.

A30T 0COOCHHO HEOOXOOMM KYyKypy3e MpH TMOsIBIICHHH 6—7-TO JIHCTa,
KOTZIa 3aKJIQABIBAIOTCSI METENKH M MOYaTKH. MaKCHMaJIbHOE MOTJIOIICHNE
a30Ta MPUXOMUTCS HA MEPUOJ 32 JIBE-TPU HEJeNU JI0 BHIOpachIBaHUSI MeETe-
JIOK.

[ornomenue pocdopa npogomkaeTes Ooee nuTenbpHOE Bpems. Kyky-
py3a ycBauMBaeT €ro paBHOMEPHO BILIOTH 0 co3peBanus. Pocdop Tpedy-
eTcsl KYKypy3e Iocie TOSBICHHs BCXOAOB IS JYYIIEro pa3BUTHS KOPHEH,
a Tarke B (pasel 1[BeTeHUs M 0Opa3zoBaHus 3epHa. Hemoctatok ¢ochopa B
MOYBE 3a/IEPXKHMBACT POCT M Pa3BUTHE LBETKOB M 3epeH B modartke. Doc-
(opHBIE ynoOpeHHs, BHECEHHBIC B IPHUIIOCEBHOE M OCHOBHOE yHOOpeHWE,
CHOCOOCTBYIOT MOIITHOMY Pa3BHTHIO KOPHEBOH CHCTEMBI, Oojee paHHEMY
00pa30BaHUIO MTOYATKOB U CO3PEBAHUIO.

Kannit HeoOXoauM Ha NPOTSHKEHUN BCEH BereTaluu KyKypysbl, Heloc-
TaTOK €ro B MOYBE CIIOCOOCTBYET IOJICTaHHIO ATOH KyJIbTyphl, OCOOCHHO B
yBIaXHEHHBIE Tofpl. OHaKo Kayinii Hanbojee MHTEHCHBHO TOTJIONIAETCS B
[IEpBBIN IEPUOJ BEreTaluu.

Kykypy3a nmorpebisieT MHOTO Cepbl, KalbLus U MarHus. Maruuii ¥ HUHK
MOBBIIIAIOT ypOXkal 3epHa U YCTOMYMBOCTh KyKypy3bl K xoiony. Hemocra-
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TOK Cephl CAEepKUBaeT oOpa3oBanue Oeika, a Meau 1 Oopa — caxapos, BU-
tamuHa C. [Ipn onTuMansHOM OOPHOM NMUTAaHMM yBEIMYHMBACTCS O3EPHEH-
HOCTb II0YaTKa.

Kykypy3a 1ioxo ycBauBaeT ITUTaTeJbHbIE BELIECTBA U3 TPYAHOPACTBO-
PHMBIX COCAMHEHUH U BBIIEP’KUBAET MOBBIICHHYIO KOHIIEHTPAIIMIO COJICH B
MOYBe, a TaKXKe BHICOKHE J03bl MHHEPAIBHBIX YIOOpPEHHH B MPHUKOPHEBOH
30He.

[Tpu BO3mENBIBaHUN KYKYpPY3Hl B CEBOOOOPOTE JIyUIIeH CHCTEMO ya00-
pEHUS ABIACTCS OPraHOMHUHEPATbHAs, BKIIOYAIOIIAs OCHOBHOE BHECEHHE
MUHEpAIFHBIX W OPTaHWYECKHX yHoOpeHmi, mpurmoceBHoe — ¢ochopa u
MOJKOPMKY a30TOM M MHUKpO3JIeMeHTaMu. J[03a MOACTHIOYHOTO HaBO3a U
KOMIIOCTOB IO/ KyKypy3y cocrtaBiser 60—80 T/ra. JIydmmM CpokoM IpH-
MCHEHHS SIBJISIETCS BHECEHHE €ro OCeHbI0 moj Bemamiky. Ilom Kykypysy
MOJKHO BHOCHTHL KHAKHN OECIOACTHIOYHBIM HaBO3 B J03aX, COOTBETCT-
BYIOIIIUX COJICPKaHUIO B HeM a3ota 10 200 kr/ra. boyiee BhICOKHE 1031 MO-
I'YT NPHUBOJUTH K HAKOIUICHHIO HHUTPAaTOB B PACTEHHSX M 3arps3HEHUIO
IPYHTOBBIX BOJI.

OnrtumasbHbIe 1036l MUHEPAIbHBIX YIOOPEHHH ONPEAENSIOTCS B 3aBH-
CHUMOCTH OT cojiepkanus (ochopa M Kanus B IIOYBE M YPOBHS IUIAHUPYE-
Mol yposkaitnocta (cM. Tab. 8.1-8.2).

®docdopHbe U KaTMHHBIE YAOOPEHUSI HA CYTJIMHUCTBIX OYBAX MOXHO
BHOCHUTB OCEHBIO I10J] BCHAIIKY, Ha CYNECYaHbIX — BECHOH I10]1 TIPEIIOCEB-
HYI0 KyJabTuBanuio. O0s3aTebHBIM yCIIOBHEM (TIPH HAJIMUUK B XO3siCTBE
COOTBETCTBYIOIIECH TEXHUKN) TOJDKHO OBITH BHeceHHe pochopa 10-15 xr/ra
. B. B PAJKH MPH 1oceBe B popme cynepdocdara wim ammodoca.

Pacuernyto 103y a3ora 10 120 Kr/ra BHOCAT B OJIMH MPHEM IOJI IPEITIO-
CeBHYIO Ky/nbTHBauuio. [Ipu wucrnonb3oBaHuu Oojiee BBICOKHX JI03 He-
00xonrMo yacTh azota (30 Kr/ra) BHECTH B MOJKOPMKY B (haze 4—6 IHCTHEB.
Jna mogkopMmku rydine ucrnoib3oBath KapOamun win KAC. IToaxopMky
Kykypy3sl KAC HE0OXOAMMO NPOBOAWUTH ONPBICKMBATENSIMH, OCHAIICH-
HBIMH BOJIOYMJIBHBIMH IIJIAHT'aMH, YTOOBI H30€KaTh 0)KOTOB PACTEHHH.

Cuctema ynoOpeHHs KyKypy3bl B ceBOOOOPOTE HECKOJIBKO OTIMYACTCS
OT CHCTeMbl yIOOpeHHs ee IpH IIOBTOPHOM ToceBe. Tak, Ipu MOBTOPHOM
MIOCeBE OpraHUYEeCKHEe yIOOpEHHsI BHOCSTCS depe3 ToJl, a MUHEepalbHbIe —
exeronHo. Jlo3sl Gocdopa u Kaus pacCUUTHIBAIOTCS C y4ETOM IUIaHUpYe-
Moii ypoxaitHocTH u conepxkanus P,Os 1 K;O B mouse.

Ha noceBax KyKypy3bl IIpH HU3KOM M CPEIHEM COJEPXKAaHUM IIMHKAa U
MeJIM B [I0YBE PEKOMEHYETCs IPOBOANUTH HEKOPHEBBIE ITOKOPMKH IIMHKO-
BBIMH M MEJHBIMH ynoOpeHusiMu B (aze 6—8 muctheB B q03¢ 150 r/ra u
50 r/ra coorBeTcTBeHHO. Hapsiay ¢ cepHOKHCIBIM IIMHKOM MO>KHO HCIIOJIb-
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30BaTh JKOJHUCT MOHO IMHK B 103€ 1,3 ji/ra unu Ano0 nmHK — 2 n/ra B Oa-
koBo# cmecn ¢ 10 kr moueBuHbl Ha 200 y/ra paboyero pactBopa. Amo0
Menb Ul IOJKOPMKH KYKYpY3bl Mcrojib3yercs B po3e 0,8 n/ra, Dxomucr
MoHO Mean — 0,6 /ra.

TexHosornyeckasi cxeMa NMPUMEHEHHs! yJOOpPEHUIl Mol KyKypy3y AJis
TIOJTy4eHHs] BBICOKOW yposkaifHOCTH ITpuBesieHa B Tabi. 8.20.

Ta6nuna 8.20. TexnoJornyeckasi cxeMa NpHMeHeHHUsl yA00peH it
NPH BO3/1eJIbIBAHHM KYKYPY3bl (Ypo:kaiiHocTh 3epHa 100-110 n/ra)

Jlo3bl yobpernit | PopMbl yiodpenuii | CpoOKH IPUMEHEHUs
CeBooboport

Hago3 60-70 t/ra — OceHblo 110]] BCIAUIKY

KAC nmu moueBuHa, aM-

NsoPeo-s0K120-150 Modoc, XJTOPUCTHIN KU Hlo nocesa
N3z MoueBuna B ¢aze 4-6 nuctoes
HexopHeBble MOAKOPMKH
ZNiso An106 1MHK B tase 6—8 nmucTheB 3
WU Cynb(aT HUHKA B 6aKoBOif cMecH ¢ MoueBUHON — 10 KT
Ha 200 51 paboyero pacTsopa
MoHOKYJIbTYpa
1-it rog — HaBo3 80
- OceHbI0 MO BCHAIIKY
T/Ta
Noo-s0PsoK120 KAC unu MmoueBHHa, aM- TTo nocesa

MO(OC, XJIOPUCTHIN KaJTHi
N3g MoueBuna B ¢aze 4-6 nuctees

KAC unu MmoueBuHa, aM-

2-i oz - NaoPaoKso Mo(oc, XJIOPHCTHIN Kalui Ho nocesa
N3g MoueBuna B ¢aze 4-6 nuctoes
HexkopHeBble MOIKOPMKH
Zniso Ano0 uuHK B tase 6—8 nmucTheB 5
WK Cynb(aT HUHKA B 6aKoBOif cMecH ¢ MoueBUHON — 10 KT

Ha 200 11 paboyero pactBopa

CrenyeT OTMETUTb, YTO CHCTEMBI YAOOpEHUs] KyKypy3bl Ha 3€pHO U Ha
CHJIOC CYIIECTBEHHO He OTiauyarorcsi. OJHAKO HENpPEeMEHHBIM YCIOBHEM
cUCTeMBI YJIO0OpEeHUsI KyKypy3bl Ha 3€pHO SIBISIETCSl 00s3aTeNbHOe NpUMe-
HeHne (pocOopHBIX yIoOpeHHH B ONTHMATIBHBIX 103aX.

8.10. Kaprodean
Kaprodens B bemapycu siBisieTcss eHHOH MTPOAOBOIBCTBEHHON, KOPMO-

BOH M TexHWYECKOW KymbTypod. OH MOXKET JaBaTh XOPOIINE ypokaW Ha
Pa3HBIX MO TEHE3UCY M IPaHYJIOMETPHUUCCKOMY COCTaBy mouyBax. HaunbGonee
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ONaroNpUATHBI [UTA BO3ICIBIBAHUS KapTO(els AepHOBO-TIOJ30IUCTRIE CYT-
JIMHHUCTBIC ¥ CYIECYAHbIC TIOYBBI, MOJACTUIAEMBIC MOPEHHBIM CYTJIHHKOM.

C ypoxaeM kaproderst Ha KaXIyr TOHHY KIyOHEH BBIHOCUTCS B CPE-
Hem 5,4 kr N, 1,6-2,0 kr P,05 u 9,5-10,7 kr K,0. YcraHoBneHo, 4To B pac-
TEHUSIX KapTO(els COACPKUTCS OOJIBIIEC BCETO KaJlUs, MCHBIIIE a30Ta U €I
MeHbine ¢ochopa. Takoe COOTHOIICEHHE OCHOBHBIX 3JICMECHTOB IMUTAHUS
HaOJIOaeTCs, KaK MPaBUIIO, BO BCEX MOYBCHHO-KIMMATHYCCKUAX YCIOBHSIX
1 Ha BCEX COpTax KapTodess He3aBHCHMO OT arpOTeXHHYECKHX YCIOBHH
ero BeIpammBanusa. Kaprodens — BEICOKONIPOIYKTHBHOE PACTEHHE W BBIHO-
CHUT C ypoXaeM OoJbIIe MUTATEIbHBIX 3JIEMEHTOB, YeM 3EPHOBHIC, JICH,
MHOTOJICTHHE TPABHI, HO MEHBIIIE, YeM CaXxapHas M KOPMOBas CBEKJIA.

Hawnbonee M”HTEHCHBHO pacTeHHs KapTOoQess TOTPeOIAIOT MUTATEIbHbBIE
BemiecTBa B (pasax OyToHusanus — npercHue. CpeHENO3JHIE COPTa B 3TOT
nepron ycauBarot okoso 40-50 % azora, 50 % ¢docdopa n 60 % kanus or
MaKCHUMAaJIbHOTO MOTPEOJICHUS. DTO MPOUCXOAUT HA MPOTSHKCHUU Mecsla
(utonp B Hammx ycnoBusx). K yOopke B KIyOHSX cocpepoTaunBaercs
78-80 % a3zora, 90 % docdopa u 96 % kanus OT comepxKaHUs €ro B ypo-
xKae.

Kaprodens sBisercs KynbTypol, BecbMa TpeOOBaTEIbHON K TOYBEH-
HBIM YCIOBHSM, HYTO OIPENENSeTCS ero (pU3MOIIOTHYeCKHMH OCOOCHHO-
CTSAMU: C1ab0pa3BUTON KOPHEBOM CHCTEMOW U €€ BEICOKOW MOTPEOHOCTHIO B
KHCIIOpOJIe B MEPHO]] MHTEHCUBHOTO KiyOHeoOpa3oBaHus. Cuctema ymoo-
peHnsi kKaprodens MODKHA o0ecreunBaTh HE TONBKO BBICOKYIO ypOiKaii-
HOCTB, HO M XOpOIllee KauecTBO KIyOHEeH, cOallaHCHPOBAaHHBIX IO XAMHYE-
CKOMY COCTaBY, C HU3KUM COJICP)KaHHEM HUTPATOB.

s kaprodens Hanboiee MOIXOAAT CTPYKTYPUPOBAHHEIC, IUIOAOPOJI-
HbIC, BOJONPOHUIACMEBIC, JICTKOTO WA CPEIHEr0 TPaHYJIOMETPHYCCKOrO
cocraBa (c conepxanueM (uzmdeckoit rmHbl 0T 10 o 40 %), HocTaToyHO
mporpeBacMblie MouBbl. ONTHMAIBHBI YPOBCHb IUIOTHOCTH CPEIHECYTIIH-
HHCTBIX 1104B cocrasiser 1,0-1,2 r/em’, cynecyansix — 1,3-1,4 r/em’. IIpu
IUIOTHOCTH CPEIHECYTITMHACTON mouBbl 1,4 T/cM® ypoKalHOCTh CHIKACTCS
Ha 35-40 %. II10THOCTH MOYBBI OMPEEISIET HE TOJIBKO YPOKAWHOCTD, HO U
TOBapHBIN BUI KapTOQEIs — BEINIUHY, GOPMY B COXPAaHHOCTh KITyOHEH.

[Tosst MOJKHBI OBITH BRIPOBHEHBI (JIOMMYCKASTCs YTOJI CKJIOHA 10 3°), He-
3aBaJyHEHBI, YAAJICHHOCTh OT XO3SHCTBEHHBIX LEHTPOB WM HACEJCHHBIX
ITyHKTOB HE JIOJDKHA MPEBBIIIATh 3 KM.

KapTodens Xopomo NepeHOCUT MOBBIMICHHYI) KHUCIOTHOCTH ITOYBEI.
OnTuManbHOM 1j1s HEero siBiisieTcst KuciaotHocth B untepsane pH (B KCI) ot
5,3 mo 5,8. B cBsi3u ¢ MHTEHCUBHBIM M3BECTKOBAHUEM KHCIBIX MOYB KapTo-
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(henp He0OXOAMMO BO3MIEIIBIBATE B CIIEIIMATLHBIX CEBOOOOPOTAX, B KOTOPHIX
pH mouBEl He mpeBbIIACT yKa3aHHbIC 3HaueHHs. CTaOWIbHBIE YpoOXKaw
Ki1yOHe# Ha ypoBHe 350-400 1/ra obecrie4MBaIOTCs IIPU CTPOrOM COOJIIO-
JICHHY BCEX TEXHOJIOTMYECKHUX OINEpalyii Ha MOYBaX C COJAEPXKAHUEM Ty-
myca 2,0-3,0 %, pocdopa — 250-300 mr, kamus — 200-250 Mr B KI' TIOUBBI.
Bricokoe cozepxaHue Tymyca CHOCOOCTBYET OOJIbIIEMY HAaKOIUICHUIO
Kpaxmaia B KIIyOHsX KapTrodes.

OcHOBHBIM ycloBUEeM 3(h(HEKTHBHOTO BO3JCIBIBAHUS KapTOQEssl sSBIIs-
€TCs COBMECTHOE NMPUMEHEHHE OPIraHUYECKUX U MHUHEPAIbHBIX YAOOPEHUMH.
Jnsa momyaenms ypoxaitHoctr 300 11/Ta 1 Oojiee Ha AEPHOBO-TIOI30JIUCTHIX
CYTTIMHUCTBIX M CYNECYaHBIX MOYBAX, MOACTHIAEMBIX MOPEHOH, TpebyeTcs
BHOCHTH 55-75 T/ra, Ha Cymec4aHBIX, MOJACTHIAEMBIX Ieckamu, — 60—
80 1/ra oprannyeckux ynoOpenuid. Ha Bcex mouBax opraHudeckue ynoope-
HUSI TIOJA CpEIHECIeNble, CPEAHENO3HUE W IO3JHHE copTa KapTodens
HEOOX0/IMMO BHOCHTH C OCEHH I0J1 350JIEBYIO BCHALIKY HIIM MO 350U C 3a-
JIEJIKOM B MOYBY KyJBTHBATOPOM, Ha JIETKHUX MOYBaX (CymecuaHble, Ha mec-
Kax) — BeCHOW. BeceHHee BHeCEHNE OpraHNYECKUX YAOOPEHHH Ha CyTJINHU-
CTBIX T0YBaX MPUBOIMT K 3a/IePXKKE BECEHHE-NOJIEBBIX padoT, MepeyruioT-
HEHUIO MTOYBHI M CYIIECTBEHHOMY HEZ00OpY yposKasl.

OO0s3aTebHBIMUA TPEOOBAHUSMHU SBJISIOTCS PaBHOMEPHOE pacmpesielie-
HHE OPraHMYECKHX YZOOpEHWH MO MOBEPXHOCTH IO M OBICTpas 3a/elka
UX B IOYBY. B 3aBHCHMOCTH OT 3a1acoB 3JIEMEHTOB MUTAHUS M yPOBHSI IJI1a-
HUPYEMOH ypOKalHOCTH PEKOMEHIYIOTCS CIEAYIOIUE 1036 MHHEPAIbHBIX
yaobpenuii (cM. Tabi. 8.1-8.2).

MakcumanbHO JTOIMYCTUMOW 10301 a30THBIX YAOOPEHUH NpHU BHECEHHU
60-70 T/ra opranuueckux ynoopenui seisrorest 120 kr/ra 1. B.

[IpenenbHO MOIyCTHMBIE O3Bl a30Ta JUIS PaHHECIIENBIX U CpeJHEepaH-
HUX copToB Kaprodens cocramsitor 110-120 kr/ra, cpennecnensix — 100-
110, cpenrenosnuux u nozaHecnenbix — 80-90 kr/ra 1. B. {036l a3ota s
BCEX COPTOB ceMeHHOTo KapTodens — 60-90 xr/ra.

WHCTUTYTOM MOYBOBEICHMS M arpOXMMHH Pa3pabOTaHO KOMILIEKCHOE
yaoOpeHue s Kaprodens ¢ coaepKaHueM a3ora, ¢docdopa M KaaHs
16:12:20 ¢ cepoif 1 MUKpPOdJIEMEHTAMH — OOPOM U MeIbI0, B KOTOPOM BCE
9JIEMEHTHI NMHUTaHUs COATAHCHUPOBAHBI C y4ETOM OHMOJOTHYECKHX TpeOoBa-
HUU KyJIbTYPBI.

IIpn OTCYTCTBMM KOMIUIEKCHBIX YHOOpEHHH NPHUMEHSIOTCS IMPOCTHIE
(OpMBI MUHEpAIBHBIX yNOOpEHUH: cynb(ar aMMOHUs, aMMO(OC, XJIOpH-
CTBIN KaJui.

A30THBIE ynOOpEeHNs Iydlle BHOCUTh BECHOM B OAMH MpPUEM MHOA Iepe-
namky 3s50KM WM KyjibTuUBanuio. Ha cynecuyaHbIX IO4YBaX, MOJCTHUIIAEMbIX
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NeckaMy, BO3MOXHA MOAKOpMKa a3oToM (20-30 kr/ra) B mepBy0 MEXIy-
psaaHyo 00paboTKy MpH BeICOTE KycTa 15-20 cm.

®dochopHbie yIoOpeHUs: BHOCAT KaK OCCHBIO, TaK U BeCHOU. D (dhekTus-
HbIM sBIsieTcst BHeceHue 20—30 kr/ra P,Os B psaky mpy MocajaKe WA T0J-
HOro MuHepasibHOTO ymoOpeHust N 30P20-30K20-30. Xnopconepkamme ka-
JTUHHBIE YAOOpPEHHUS Ha IMOYBAX CBS3HOTO T'PAaHYIOMETPHUECKOTO COCTaBa
PEKOMEHIYeTCSl BHOCUTH OCEHBIO I10]] BCIIALIKY WJIM BECHOW I0J] KyJIbTHBA-
U0, HA TI0YBAX JITKOTO TPAHYJIOMETPHIECKOTO COCTaBa — TOJIBKO BECHOH.

Ha nousax 1-# u 2-if rpynn o0ecrieueHHOCTH PEKOMEHyeTCs NP IlIa-
HUPOBAaHHUU BBICOKHX yposkaeB KapTodens 3pHEeKTHBHO PUMEHSIThH MUKPO-
aJIEMEHTHI 0Op, Mellb, MapraHen B Hauyaje OyToHu3auu B go3e mo 50 r/ra
. B. Hapsmy ¢ OOpHO# KHCIOTOW, CEpHOKHCION MEIbI0 M CEPHOKHCIIBIM
MaprasiieM MOKHO MCIOJIBb30BaTh AZ00 6op B mo3e 0,5 n/ra, Ano6 mMenp —
0,8, Ano6 mapranen — 0,3 wim Dkonmuct Meap — 0,6, DKOIUCT MapraHel —
0,3 n/ra. Pacxon pabouero pacrBopa — 200 yi/ra. HekopHeBble OAKOPMKH
MHKPORJIEMEHTAMH MOJXKHO COBMEIIATh C IPUMEHEHHEM WHCEKTHIIHAOB
IIPOTUB KOJIOPAJICKOTO JKYyKa.

8.11. O3umblii u IPOBOii panc

SIpoBoii M 03uUMBI paric B pecryOJIMKe BO3ZEIBIBAIOTCS Ha IUIOMIAIH
300 ThIC. Ta, uTO coctaBisieT 6,3 % B CTPYKType MOCEBHBIX ILIOLIAJICH.
Oxymaemocts 1 kr MuHepaibHbIX ynoopenuit (NPK) mpu Bo3znensiBannn
parca coctaBisieT 3,2 KT MacJIOCeMsIH.

Oco0ennoctu nutanusi. Kak o3uMBIA, Tak ¥ SIpOBOH panc NperbsB-
JSIFOT TIOBBIIICHHBIE TPEOOBAHMS K IUIOJOPOAUIO MOYB, OCOOEHHO K a30T-
HOMY PEXHUMY.

HawuGonee npuroHeIMu IJisl TIOCEBa O3MMOTO parica SIBISIOTCS UI00-
POZHBIE JEPHOBO-TIO30JIUCTHIE JETKO- M CPEIHECYTIIMHUCTHIE TI0UBBI, MOJ-
CTHJIAEMbIE MOPEHHBIM CYTJIMHKOM, ¢ pHyc 6,0-6,5. Mamonpuroassr Top-
(s1HO-00JIOTHBIE TTOYBHI U3-32 BOZMOYKHOTO TTOPAKCHHST KOPHEBOM CHCTEMBI
pacTeHuii, mecuaHble — BCIEJICTBUE HU3KOW BJIATOEMKOCTH, @ TAKXKe IOYBBI
¢ ONM3KNM PacloI0KeHHEM IPYHTOBBIX BOJ.

Panc spoBoii Xopomio pacTeT Ha CPEAHECYTJMHHUCTBIX M CYyNECYaHbIX
MOYBAX, a TAK)KE MOXKHO BO3JICNBIBATh JAHHYIO KYJIbTYpy Ha MEIHOPHPO-
BaHHBIX 3eMJISIX M TOpQsiHMKaX. HenpuroaHel Ui BO3/IeNBIBaHUS SIPOBOTO
parica JIeTKHE IecyaHble MOYBbI C OJM3KMM 3alieraHHMEM TPYHTOBBIX BOJ,
MOJICTHJIAEMBIE TUIOTHBIMHM BOJOHENPOHUIIAEMBIMH TOPOAAMH, a TaKKe
IIOYBBI C KUCJION peaklUen Cpeibl.
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OnTrManbHbIC arpOXUMHYCCKHE Moka3arenau mouBel: pHyc — 6,0-6,5,
conepkanne rymyca — He meHee 1,8 %, moasmwkHBIX popm P,0s 1 K,0 — He
Mmenee 150 mr/kr.

Jna ycneurHol mepe3rMMOBKH ITOCEBBI 03UMOTO parca CIeAyeT pa3Me-
IIaTh MPEUMYIIECTBEHHO HA CEBEPHBIX, BOCTOYHBIX M CEBEPO-BOCTOYHBIX
CKJIOHAX, T. €. TaM, I'Jie HUKEe CPEJHECYTOUHBIN Mepenaj| TeMIIepaTyp.

Panc — kynpTypa, morpelisiomas 3HAYMTEIbHOE KOJIUYECTBO a3o0Ta.
C 1T ceMsiH U COOTBETCTBYIOLIMM KOJIMUECTBOM COJIOMBI O3MMBbIil parnc B
cpemHeM BBIHOCUT 54—62 xr a3ora, 24-34 kr docdopa u 35-40 kr kanwms,
sipoBoii — 55-58 kr aszota, 20-24 kr docdopa u 46—53 Kr Kajus, T. €. 03H-
MBI paric moTpedIIeT HEMHOTO OOJIBIIIE a30Ta U KaJIHs, YeM SPOBOM.

Ha pannux cragusx passutus (¢pasza JMcTooOpa3oBaHuUs) O3UMBIH paric
OT SIPOBOTO OTIMYAETCS OOJiee PACTSIHYTHIM IEPUOIIOM IMOTIIOIMICHUS dJe-
MEHTOB NUTaHUsi ¥ 0ojee BHICOKOH MHTEHCHUBHOCTBIO INOTpPEOICHHs dJIe-
MEHTOB THTaHWA. B manpHEHIIeM NWHAMHKA TOTJIOIICHHS MUTATEIbHBIX
BEILIECTB PAIICOM SIPOBBIM M O3UMBIM HMMEET OJMHAKOBBIA XapakTep: Mo-
TpeOJICHHE SIIEMEHTOB TPOJOJDKACTCS 0 CO3PEBaHUSA CEeMSH, MaKCHMalb-
HBIU MIEPUO]T MOTJIONIEHHS a30Ta, pochopa U Kaius HAOIIOAaeTCs B MEPUO/T
crebneBanne — Oyrorm3anus. K ¢aze OyroHM3anum parc 03MMEIH U sIpOBOH
noTpebIsitorT 65—76 % OCHOBHBIX 3JIEMEHTOB ITUTAHUSI.

Pamc xapakrepusyercs TOBBIIIEHHBIM TPeOOBaHHEM K 00eCIICUeHHOCTH
MOYB MHUKPO3JIEMEHTaMH, 0OCOOCHHO OOpOM, MapraHueM M IUHKOM, MOTped-
HOCTH B KOTOPBIX BO3pacTacT Ha IMPOU3BECTKOBAHHBIX IMouBax. JlocTym-
HOCTh MHUKPORJIEMEHTOB ISl palica CHU)KAETCSl B CyXHE TOJIBI, a TaKKe MpU
XOJIOJTHOH 1oT0/1ie, N30BITOYHOM (POCHOPHOM H a30THOM MUTAHHH.

Cucrema yno0penusi 03MMOro parnca MUHEpanbHas, ABYy4JeHHas: Oc-
HOBHOE y/I0OpEHHE U MTOIKOPMKA.

Opranunyeckre yaoOpeHus B BHIC HaBo3a wid kommocta (20-30 1/ra)
Ha TECYaHBIX W OEIHBIX T'yMyCOM IOYBaX PEKOMEHIYETCS BHOCHUTH IIOJ
IpeALIecTBEeHHUK. Pamc Xopomo ucnoib3yer ux mocieneictsue. Jo3sl
BHECEHHs MUHEPAJbHBIX YIOOpEHHH JJIsi 03UMOTr0 parca pacCYUTHIBAIOT C
Y4eTOM YpPOBHS IUIAHHPYEMOH YpPOKaHHOCTH W COIEPXKAHHSA SJIEMEHTOB
IIUTaHMsI, KOTOPBIE TIpeJICTaBIeHs! B Tabu. 8.1-8.2.

[Monayto 103y (HOCHOPHBIX M KATUHHBIX YAOOpEHUH Jydllle BHOCUTH
mocje YOOpKH IpeAlIeCTBEHHUKA 10 OCHOBHYIO 00pa0OTKY IHOYBEHI C CO-
OJto/IeHHEM TPUEMOB, HANPABJICHHBIX MPOTHUB MEPEYIUIOTHEHUS IIOYBBI
Kpowme Toro, 11st CHIKEeHHUS IOTeph Kaus OT BEIMBIBAHIS Ha TIOYBAX C JIET-
KAM TpaHyJIOMETPHYECKUM COCTaBOM LiesiecooOpasHo BHocuTh 60-70 %
pacueTHOM 03Bl KaIHs OCEHBIO, & OCTAJBHYIO YacTh — PaHO BECHOH, MPH-
4eM ONTHMaJIbHON (OPMOI KaMWHBIX YIOOpEeHHid Uil JaHHON NOAKOPMKH
SIBIISICTCA CYIb(aT KaHs.
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A3oTHBIE yIOOpeHNs, KaK MPABUIIO, IPUMEHSIOTCS [OCHIE NEPE3UMOBKI
03MMOTO parica B ABa Ipuema. TOJbKO B HCKIIOYHMTENBHBIX CIIydasx a3oT
(ue 6onee 30 kr/ra) BHOCAT OCEHBIO (TUIOXOU MPEIIISCTBCHHUK, B KAYeCTBE
OpPraHUYecKOro yAOoOpeHHs MCIIOIb30BaJlach COJIOMa, HU3KOE ILIOJIOPOANE
no4Bbl). YTOOBI BHECEHME MOJ] TIOCEB KYJIBTYPHI a3ora, Gocdopa n Kamus
ObUIO cOaTaHCHMPOBAHHBIM, JIy4IlIe BCEr0 NMPUMEHSTH KOMIUIEKCHBIE y100-
peHusL.

A3zoTHBIE yHOOpEeHHs cIeoyeT BHOCHTb B IIOAKOPMKH. [lepgyio
nookopmxy B 103€¢ Nijg 120 TPOBOAAT BO BpeMsi BO3OOHOBJICHUS BECCHHEH
Beretauun. Jlyuymumu ¢GopMaMu  a30THBIX  yAOOpPEHMH  SIBISIIOTCS
ammuagHas cemutpa, KAC, kapbamua. B ronsr ¢ panHeil BeCHOI B mepByIo
MTOIKOPMKY clieayeT BHOCHTH 40—60 Kr/Ta a30Ta, a OCTaJbHYIO J03y BHECTH
B (hase OyToHHM3amuu. B 3TOM ciryqae BO3BpaT BECEHHHX 3aMOPO3KOB HE
OKa)XeT T'yOWUTENbHOro JeHCTBHS Ha pacTeHHs parca. Takxke Ccieayer
yd4ecTb, YTO B IEPBYIO Ouepe/b CIleIyeT IMOJKapMIIMBAaTh OCIa0JICHHBIC
TIOCEBBI U TIOCEBBI, PACTIOJIOKEHHBIE Ha JIETKUX ITOYBaXx.

Bmopyio nopkopmky (Ngg_g0) MpoBOAAT B (a3e crediaeBaHust (IPUMEPHO
yepe3 2-2,5 Henmenu mnocne IepBoi) amMMoHuitHOW cenutpor, KAC,
kapbamuioM. Bo BTopyto mojikopMKy 03MMOT0 parica HeJib3sl HCII0JIb30BaTh
cynb(aT aMMOHHSA, TaK KaK 3TO MOXKET BBI3BaTh OXKOTHU pacTeHHWH. B ciydae
HCTIOB30BaHuUs Cyab(ara aMMOHHS HEOOXOIMMO 00paTuTh 0c000e BHUMA-
HHE Ha COJep)KaHHe cepbl B ouBe. Tak, JaHHOE yJ0OpeHne 1enecooopasHo
HCTIONB30BaTh Ha MOYBAX C HU3KUM COJCpKaHWEM OOMEHHOH cephl (MeHee
6,0 mr/xr mouBsl). Ha mouBax ¢ 6oyiee BEICOKHM €€ CollepyKaHHeM BHECCHUE
cyibdaTa aMMOHHS MOKET NIPUBOJUTH K ITOBBIILICHUIO COJEPIKAHUS TITIOKO-
3MHOJIATOB B MacllOCEMEHaXx.

ITpu BHecennn KAC no3a a3ora He nosmkHa npesbimats 30 kr/ra. KAC
Heo0xoauMo pa3baBuTh BOJOH B cooTHowenuu 1:3. [Ipu sTOM B pactBop
MOXXHO BBECTH MHUKDPOIJIEMEHTHl M HMHCeKTHIHIbL. IloakopMmky ciemyer
NIPOBO/INTH B YTPEHHEE WIJIN BeYepHee BpeMsl.

ITpn HEOCTaTOYHOM BHECEHUH a30Ta B MEPBBIC JIBE MMOJKOPMKH MOXKHO
MIPOBECTH U mpempvio — ciycts 1-1,5 Hemenn B (paze OyTOHU3AINH 00 HA-
yana yeemenus. B sTom ciydae ucnons3yioT 5—-10%-He1i pacTBOp Kapba-
muaa, KAC mm XKY, conepxkamee N, Mn, S, B, Mo. IIpu crabom pa3su-
THU PACTCHUH WM TIPH TYCTOTE CTOSHUS pacTeHwid MeHee 40 mT/M* 103y
azoTa cliefyeT noBeIcuTh Ha 20—40 Kr/Ta.

PactBops! kKapbamuia 1 KUIKHE KOMIUIEKCHbBIE yI00peHHsT HE00X0IMMO
NPUMEHSTh COBMECTHO CO CPEJCTBAaMHM 3allUThl, KOTa CPOKU OOpHOBI IPo-
TUB OOJBUIMHCTBA BpEAWTENEH M HEKOPHEBOW IIOJKOPMKH COBIAJAIOT.
CoBMeCTHOE INPOBEJICHNE MEPONPHUSTHII 110 3aIIUTE PACTCHUI M HEKOpHe-
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BBIX ITOJKOPMOK YMEHBIIAET KOJMIECTBO IIPOXOJIOB CEIBCKOXO3SMCTBEHHOM
TEXHHKH, TEM CAMBIM CHM)KAeT MEpPEYIUIOTHEHUE MOYBBI M YTHETEHHE pac-
TEHHMH M CYILIECTBEHHO YMEHbIIAET 3aTPaThl HA BO3/EJIBIBAHNE KYJIBTYPHL.

[Tpn Bo3menbIBaHMM O3MMOIO parca Ha MacjloceMeHa O00s3aTelbHbIM
YCJIOBHEM SIBJISIETCS ITPOBEJICHNE HEKOPHEBBIX MOJAKOPMOK OOpOM, MapraH-
eM, MonuOJeHoM W MarHueM. Tak, B oceHHWH nepuox (B daze 3-—
5 uCTheB) 1ENecoo0pa3HO MPOBEJCHUE IEPBOIl HEKOPHEBOH ITOJKOPMKH
6opom B mo3e 30-50 r/ra, BTOpas HEKOpHEBas MOIAKOPMKA MPOBOIUTCS B
BeceHHHH mepuox (B dasze OyroHmsammm) — 60p BHOCAT B go3e 50-70 r/ra,
Mmapraneny — 50-100 r/ra, mombmen — 30—40 r/ra, marauit — 50-100 r/ra.
Taxke MHKpPO3JIEMEHTHl PEKOMEHIYETCS BBOAWTH IIPH HMHKPYCTAIlMH Ce-
MstH — 6op B mo3e 200 1, mapranern; — 300 /T ceMsH, TaKk KaK MOJBHKHOCTh
JTAaHHBIX MUKPO3JIEMEHTOB TIPH U3BECTKOBAHUH MIOYB CHHKAETCH.

B kauecTBe MUKpOYJOOpPEHNI MOXKHO HMCIOJIBb30BaTh MHHEPAIIBHBIE CO-
JIM U XCJIATHBIC WM OPraHO-MHUHEPAJIbHBIC COCAWHCHUA, IMPOU3BOAUMBIC
pa3MuHBIMK Npou3BoAuTeNsIME (A100 Mapranen, Ano6 6op, MukpoCrum
60p, MukpoCuin 6op u ap.). TexHonorndeckas: cxema INPUMEHEHUS] MaKpo-
U MHUKpPOYZIOOpEHHH B TEXHOJIOTMH BO3JENIBIBAHMS O3UMOTO parca, paspa-

6otanHas PYII «MHCTUTYT NOYBOBENCHUS W arpoOXMMHN», MPHUBEICHA B
Tabmn. 8.21.

Ta6nuna 8.21. TexnoJornyeckasi cxeMa NpHMeHeHHsl yA00peH it
NPH BO3/1eJIbIBAHMM 03MMOT0 pamnca (yposkaiinocts 40-50 1/ra)

Jlo3b! ynobpenuit, N
Dopmbl yaodpeHuit Cpoku MpUMEHEHUS
Kr/ra 1. B. PMBI YO0P P P
N20-24Pg0-100K120-150 | AMMOdoc, XITOpHCTBIN Kannii Jlo mocesa
N1oo-120 KAC unu cynbdhar aMMOHHUS BecHoli B Hauaie BereTauuu
Nso_60 MoueBuHna UYepes 2-2,5 Henenu nociie nepBoi
Bbopnas kucnora (Comobop HexopHeBble NOAKOPMKH:
J1®) u cyabdar Maprasua, OCeHbIO B (ha3e 4—6 IHCThEB,
WIH BECHOI1 1-51 — B (ase cTebOneBanus,
Bo,20Mng 5 Anob6 6op u Anob mapranen, | 2-s — rnepen UBETCHHEM B 0aKOBOit
WIN CMECH ¢ MHCCKTHIIUIOM M J00aBJICHU-
MukpoCtum 60p i eM Mo4eBHHBI — 12 kr Ha 200 1 pabdo-
MuxkpoCui 60p 4ero pactaopa

OCHOBHBIM YCJIOBHUEM IIOJYUCHHS BBICOKHUX YPOIKACB CEMSAH SAPOBOI0O
pamnca ABJIACTCA pallMOHAJIbHOC BHECCHUC MUHEPAJIbHBIX y,uo6peHI/n71 u oI-
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TumansHoe 3HaueHue pH 5,8-6,5. Cucrema ymoOpeHHs sSpOBOro parca
BKJIIOYaE€T OCHOBHOE BHECEHHE YAOOPEHUH U MOJKOPMKY.

Oprannueckue ynoOpeHus 1esecoo0pa3Ho BHOCHUTH I10]] ITPE/IIECTBEH-
HUK parica. PochopHble 1 KanuiiHbIe y100peHHs Ha CBS3HBIX MOYBAaX BHO-
CAT OCEHBbI0O NPU OCHOBHOW 00paboTKe, Ha JIErKMX II0YBaX — B
NPEANIOCEBHYIO KyIbTHUBaNNIO. B KauecTBe (OCHOpPHBIX yH0OpEeHHH MOKHO
UCIIONIb30BaTh KOMIUIEKCHBIE YNOOpeHHsT aMMO(OC, aMMOHHM3WPOBAaHHBIN
cyrepdocdar, U3 KaIuHHBIX — XJIOPUCTHII KaTHii.

J 0361 pocOopHBIX U KaTHHHBIX yIOOpEeHUH MpeacTaBiIeHbl B Tabi. 8.1—
8.2.

C 5KOIOTHMYECKON TOYKH 3pPEHUS, YUHTBHIBas BBICOKYIO MOIBHXHOCTH
a30THBIX yJOOpEHHUi, NX BHECEHHE CIIEIyeT MPOBOJUTh BECHOU MOA Mpea-
MMOCEBHYI0 00pabOTKY TIOYBHI.

A30T moj parc SpoBoi HpH pacueTHOH go3e Oosee 90 kr/ra ciemyer
BHOCHUTH JIpoOHO: 10 moceBa B Buine KAC, MOYCBHHBI MM aMMOHHHHON
cenutpsl (50 % pacyeTHO# 103b1) U MOAKOPMKH. HegocTtaTouHOE BHECEHHE
B OCHOBHOE yZ0OpeHHe a30Ta MOXKHO KOMIIEHCHPOBATh JIByKPaTHBIMH BHE-
KOpHEBBIMU mojikopMkamMu (5—10%-HeIM pacTBOpoM KapOaMuzia WM pac-
1BopoM KAC), HO TakuM 00pa3oM HEBO3MOXKHO 3aMECHUTH OCHOBHOE BHE-
ceHme a30THBIX yaoOpeHwd. [Ipm 3TOM HEOOXOOMMO CTPOTO COOIOAATH
KOHIICHTPAIIMIO pacTBOpa M HE MPOBOIUTH 00pabOTKy B (a3e IBETCHUS
parca. IlepBas nmogkopMka npoBoantcs B dasze 4—6 miactoeB (30 % pacuer-
HOW 103BI) B BHUIE cynb(daTa aMMOHHS, MOYECBHUHBI WM aMMOHHHHOU ce-
mutpsl. Bropas mogkopMka — B daze Oyronmzanun (20 % pacdeTHOH 103b1)
B Buge KAC (006s13aTenbHO ¢ pa3BeieHHEM) OJHOBPEMEHHO C BHECCHHEM
MHKPORJIEMEHTOB M MHCCKTHIIUIHON 00pab0OTKON OT ParcoBOro IBEToea, C
HOpMOoii pacxona 6akoBoii cmecu 300 n/ra.

Hccnenosanusi, npoBeaeHHbIe Kadeapol arpOXUMHHU, NOYBOBEICHUS U
cenbckoxo3sicTBeHHOW dkoorun YO I'TAY, mokaszanu, 4To € arpoHo-
MHYECKOM, IHEPreTUYECKOM M SKOHOMHMYECKOH TOYEK 3pPEHUsl BHECCHUE
a30THBIX ynoOpeHuit B 1o3ax Ooxnee 150 kr/ra 1. B. HedOQPEKTUBHO, TaK KaK
a0COJIOTHBIE BEJTMYHMHBI IIPUPOCTA YPOXKasi TPH 3TOM CHIIKAIOTCS.

[Tpn M3BeCTKOBAaHMM KHUCIBIX MOYB MPOMCXOANT YMEHBIICHUE TTO/IBHX-
HOCTH MHOTHX MHKPO3JIEMEHTOB. B HanOombIIeH CTeeHn 3TO OTHOCUTCS K
0opy m Maprasiry, 94To TpeOyeT 00s3aTeNbHOTO JIOMOTHUTEIBHOTO UX BHE-
ceHus Ha mouyBax ¢ pH, OnxmM3Kkoi K HEWTpaIbHOM, MIIM MOCJE W3BECTKOBA-
ausa. CHIKeHne JOCTYITHOCTU MUKPODJIEMEHTOB MOXKET MPOABIIATHECA TAKKE
Ha MOYBAaX JIETKOTO IPaHyJIOMETPUUYECKOI0 COCTaBa, 0COOCHHO B 3aCyIILIH-
BBIC T'OJBI. B cBsa3u ¢ 3THM Ha JCPHOBO-TIOA30JIUCTHIX MTOYBAaX PEKOMEHIY-
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€TCsl HCIONB30BaTh B BHAE HEKOPHEBOM IIOIKOPMKH, HaduHas ¢ (assl
6-8 mmcTheB M 3akaHuMBas (azoil OyTOHHM3ALMH, CIIEAYIONIME MHKpOJJIe-
MeHThI: 60p — B 1o3e 50-70 r/ra, mapranen — 50-100 r/ra, monubueH —
30-40 r/ra, marauii — 50-100 r/ra B Buj€e CoJIei METAIJIOB WU C UCIIOIb30-
BaHHEM MUKPOYAOOPEHH, colepKallluX MEeTaIUIbl B XeNaTHO (hopme.

Opnako Haubojee ONTUMAaJIbHBIM CPOKOM BHECEHHS] MHKPOYIOOpEeHUH
sBisiercst (a3za OyTOHM3AIMM, KOTOpas JUINTCS, B 3aBUCUMOCTH OT IOTOJ-
HBIX YCIIOBHH, OKOJIO Mecsna. Vcmoiap30BaHHE MHUKPOYIOOpEHHUil ciexyer
COBMeEIIATh ¢ MPUMEHEHHEM MHCEKTHLUIOB IIPOTHB PaIiCOBOTrO [BETOEHA H
CKPBITHOXOOOTHHKA.

8.12. OnHoJieTHHE M MHOTOJIETHHE TPABBI
8.12.1. OnHoJieTHHE TPAaBbI

OpnHONETHHE TPaBbl B pecyOIUKe €KEeTOIHO BBHICEBAIOTCS HA TUIOMIATN
6osee 300 Thic. ra. OHM HUCHOJNB3YIOTCA U MOJIYYEHHUS 3€JIEHOTO KopMma,
CHJIOCA, CeHaXka WJIHM CeMsH. B rpymnmy omgHONeTHHX TpaB BXOAAT O0OOBBIE
(cepazmenia, TOpOX, BUKa, JIIOIINH), KAITyCTHBIE (paric sSpoBOii, paric 03UMBIH,
rOpYHIIa, peJjbKa MacIuyHasl, Cypeluiia o3umas), 3J1akoBble (pairpac oaHo-
neTHUH). Bee ykazaHHBIE KylbTyphl BRICEBAIOTCSI B UUCTHIX (KPOME BHKH U
ropoxXa) M CMEIIaHHEIX oceBax (Tadi. 8.22).

Ta6nuna 8.22. OgHoIeTHHE TPABBI

311akoBbIC BoboBbie KamycTHble CMeIIaHHBIE TIOCEBBI
Jlronun + oBec, ropox + oBec,
Panc siposoii, BHKa + OBEC, BUKa 1 paric spoBoH,
Paiirpac otio- Cepazenna, paric 03UMbIH, pebKa MacHas + oBec, paric
et JIIOTIMH, TOPOX, |Cypenuua o3uMas,| O3UMBbIi + paiirpac oqHoneTHUH +
BHKa penbKa Maciuy- + cepajienia, JIFOIUH + ropox +
Hast + paiirpac oJHOJIETHUH, ropox +

+ oBec + paiirpac OgHOJIETHUI

OpHoeTHHE TPaBBI B CEBOOOOPOTE MOTYT HCIOIB30BATHCS KAK OCHOB-
Has WM KaK MPOMEXKYTOYHAs KyJIbTypa.

s ogHONMETHUX TpaB HamboJiee MPUTOIHBI CYTIIHHUCTEIE, CyllecUaHbIe
U TIeCYaHbIe, TOJCTUIIaeMbIE MOPEHOH, a TakKe TOP(SHBIC TIOYBHI.

CpenHuii BBIHOC 3JIEMEHTOB IMUTAHUSA C | T 3€JI€HOW MacChl OTHOJICTHUX
TpaB mpencTaBieH B Tabiu. 8.23. boOoBBIe TPaBBl OTINYAIOTCS MAKCHMallb-
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HBIM BBIHOCOM a30Ta, KallyCTHBIC M 3JIAKOBBIC — MAaKCHUMAJIbHBIM BBIHOCOM
KaJiyjd.

Ta6nuna 8.23. Cpeanuii BBIHOC 371eMEHTOB MUTAHNUS OTHOJETHHMH TPaBaMH

N | P,0s | K0
Buz ogHONeTHUX TpaB =
KI/T 3€JICHOU MacChl
Bobosrie 4.8 1,3 3,9
B060B0-311aK0BEIE 45 1,3 43
KamycTHbie 4.4 0,9 5,0
Paiirpac ogHoneTHHI 3,9 1,7 9,2

J103bI MUHEPAJBHBIX YA0OPEHHH 3aBUCAT OT BO3/IEJIBIBAEMOH KYJIBTYDBI,
IUIAHUPYEMOH  ypOXKalHOCTHM, THIIAa TI0YB W HMX OKYJBTYPEHHOCTH
(cm. Tabm. 8.1-8.3).

OnrtumarnbHas 7103a a30Ta a30THBIX ynoOpeHud 1mox 0000BO-371aKOBBIE
cMmecu cocrasisier 60—80 kr/ra. YBenuueHue J03bl a30Ta HE MPUBOJHUT K
POCTY NPOAYKTUBHOCTH M yXYZIIaeT KauecTBO KopMa. [Tockonbky 6000Bo-
37IaKOBBIE TPABOCMECH SIBIISIOTCS XOPOIIUM TNPEIICCTBEHHUKOM O] O3H-
MBI€ 3€pPHOBBIE KYJIBTYpPbI, TO O HUX PEKOMEHIyeTCs BHECEHHE OpraHnye-
ckux ynooOpennit B mo3ax 30-40 1/ra.

ITpn Bo3AenbIBaHMY palirpaca OJHOJICTHETO B YHCTOM BHJE ONTHMAJb-
Hasl 7103a a30THBEIX ynoOpenunii cocraiser 100-110 kr/ra n. B. Jns xamyct-
HBIX KyJIBTYp pekomenayetcsi BHecenne 90—100 kr/ra azora. [log ognoner-
HHe 0000BbIE TPaBbI a30THBIE YA00PEHHS HE BHOCSTCS.

Ha Top¢sHBIX MOYBax MOA BCE OAHOJETHHE TPaBbl PEKOMEHIYETCS
npuMeHITh N 40P3040K70-100. Ha merpammpoBanHBIX TOpdsSHHKAX 032
MHUHEpPaIBHOT0 a30Ta yBenuunBaercs 10 40—60 kr/ra.

AzotHble, (ochopHble M KanuiiHble YZOOpPEHUs BHOCAT B OCHOBHOMU
MIPUEM TIOJ MPEANOCEBHYIO KYJIbTHBALHIO.

8.12.2. MHoOro0JIeTHHE TPABBI

B Pecny6nmuke Bemapych Bo3meibIBalOT MHOTOJETHHE OOOOBBIE TPaBEI
(kneBep, MOLEPHA TIOCEBHAs, rajera BOCTOYHas! (KO3JISITHUK), JOHHUK, JIsI-
BEHEeIl porarblil), MHOTOJIETHHE 3JaKOBbIE TpaBbl (THMO(EeBKa JIyroas,
exa cOOpHasi, OBCSIHUIIA JIyrOBasi, JIUCOXBOCT JIYTOBOW, MSTJIHUK JIyTOBOH,
KOCTpeI[ 0e30CThIi, paiirpac MacTOWINHBINA, MOJCBHUIA Oelias, ABYKHUCTOY-
HHK) ¥ MHOTOJIETHUE O0O0BO-3/1aKOBBIE TPABBI.

B moneBbix n KOPMOBBIX CCBOOGOpOTaX MHOT'OJICTHHUE TpaBbl BO3AECJIbI-
BaIOTCS B YUCTOM BHJIE OO B cMecH 000OBBIX CO 3TTaKOBBIMH. DPPEKTHB-
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HEe WX BO3JENBIBATH B YHCTOM BHJE, YTO IO3BOJIIET OOJiee paroOHAIHHO
UCIIONIb30BaTh MUHEPaJIbHbIE yI00PEHNS Ha 3JIaKOBBIX TPaBax M MOTEHIIUAI
cuMOHnoTHYecKol azoTdukcannu 0000BbIX TpaB. Ha mocTosHHBIX ydacTKax
MOXET BO3/IEJIBIBATHCS JIFOLIEPHA B TeYeHUe 5—6 sieT u ranera (1o 10 ser).

BoOoBble MHOTOJIETHHE TpaBbl OTJIMYAIOTCS CIIOCOOHOCTBIO HCIIOJIB30-
BaTh a30T W3 BO3JyXa B CUMOMO3€ C KIIyOEHbKOBBIMHU OakTepusiMu. Koad-
(¢UIMeHT a30TPUKCcAMU Y 3TUX KyIbTyp coctaBisieT 60—70 %. B cBsizu ¢
9THM 0000BBIC MHOTOJICTHHE TPaBhI HE HY)KIAIOTCS B a30Te.

Onn TpeOyIOT OKYIBTYPEHHBIX IT0YB C ONITUMAILHBIM COICP)KaHIEM ITH-
TATENBHBIX BEMIECTB M XOPOIIMMH BOIHO-(PH3MYSCKUMH CBOWCTBaMH.
VYcnoBueM nosydeHHsl BBICOKOM ypoKaHOCTH KieBepa siBisercs pHgc
MMOYBEHHOH cpenpl 6,0-7,0, monepHsr — 6,5-7,0.

MsuorosnerHue 0000BbIe TPaBbl OTINYAIOTCS OOJBIIMM BHIHOCOM KaJHs.
Ha ¢opmupoBanue 1 T cena onn pacxoayrot 23,4 kr a3ota, 5,1 xr ¢pocdopa,
27,2 Kr Kanus.

HanbOonee MHTEHCUBHO yCBOEHHE JJIEMEHTOB MUTAHHUS Y MHOTOJIETHHX
0000BBIX TpaB MPOUCXOAUT B (ha3bl OyTOHHM3AaLMKM M IBETCHUS. B mepBbie
TOJBI KM3HH OO0OOBBIM TpaBam HeoOXomauM (ocdop B JIETKOJOCTYITHOU
¢dopme. OHE TpeOOBaTENBHBI K MUKPO3JIEMEHTaM: OOpY, MOJIHOIEHY U Me-
pivz8

[epcrieKTHBHBIME BBICOKOTIPOTYKTHBHBIMH MHOTOJETHUMH OOOOBBIMH
KyJNbTypaMH JJIsI KOPMOIIPOW3BOJACTBA PECITyOIHMKH SBISIOTCS JISABEHEI]
poraTsblii, raera BOCTOYHAsI, JOHHUK OenbIid. JIamBeHen poraTelii He Tpebo-
BaTelieH K IDIOZOPOAMIO TIOYBHI, YCTOWYHMB K TMOBBIMICHHOH KHCIOTHOCTH
MoYB, ontuMalibHoe 3HaueHue pHycy 4,5-7,5. 'anera BocTouHas OTIMYACT-
cs1 BBICOKMM (710 10 J1eT) npoyKTUBHBEIM jgoirosietneM. OHa XOpOIIO pacTeT
Ha BCeX I0YBax (KpoMe 3a00JI0UEHHBIX M MECYaHBIX, Pa3BUBAIOIIMXCS HA
neckax), Tpedyet u3BectkoBanus npu pHycy Menee 5,5. JIoHHUK Oeibiid —
JIByJIETHEE, 3acyXoycToiiunBoe pacteHue. OH Mpou3pacTaeT Ha BCEX THUMAX
Mo4B (KPOMeE TSDKENbIX MePeyBIKHEHHBIX M KUCTbIX Mo4BaX pHyc < 5,8).

MHoroeTHIE 371aKOBBIE TPaBBHl MEHEE TPEeOOBAaTENBHBI K MOYBCHHBIM
ycnoBusiM. OHH JTydIlIe IEpEHOCAT MOBBIIICHHYI0 KHCIOTHOCTh, OJHAKO Ha
MIPOU3BECTKOBAHHBIX ITOYBAX OHHU JAIOT OOJBIIYIO YPOKAHHOCTE.

Yoobpenue xnesepa nycoso2o. I3BecTkOBaHME TIOYBHI O] KJIEBEP MPO-
BOJIAT TIOJTHOH /0301 1 IO BO3MOKHOCTH 3a T'OJT MK 3a JBa Troja 10 €To I10-
cesa.

KneBep, kak mpaBUio, BBICEBAIOT IMOJ MOKPOB SUMEHS, OMHOJETHHUX
TpaB, 03UMOI pxku. Kiesep nyroBoif MONOXKUTENBHO pearupyeT Ha IpuMe-
HEHHE OpraHMYeCKuX YJAOOpEeHWil Noja npenmecTBeHHHUK. [Ipu BHeceHHMH
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II0JT TIOKPOBHYIO 3epHOBYIO KynbTypy 30—-40 T/ra HaBo3a KiieBep ObICTpee
pacTeT B HavaJbHBIA MEPUOJ|, MOBBIIIAETCS HAJIEKHOCTH €r0 COXpPaHEHHs
T10J] TOKPOBOM H B TIEPHO]T 3UMOBKH.

ITon MOKpOBHYIO KYJNBTYpPY PEKOMEHIyeTcs BHOCUTH He Oosiee 60 Kkr
azora. [Ipu Gompiinx n03ax a3oTa HaOMIOJAeTCS yTHETEHHE KieBepa 3epHO-
BBIMU TIOKPOBHBIMH KYyJbTYPaMH, YTO OTPHLATEIBHO OTPa’KaeTcsi Ha CO-
XPaHHOCTH U MOCIEAYIONIEH TPOTYKTHBHOCTH BCXOJIOB.

I'maBHBIM KpHUTEpHEM ompeneteHus 103 (GocPOPHBIX U KaTHHHBIX yI00-
peHHI KiIeBepa SIBISIOTCS JAHHBIE 10 COIEPXKAaHHWIO IOABIKHBIX (opm
dochopa M Kanmus B IOYBE W IUIAHHPYEMOH ypOjKaiHOCTH KieBepa
(cm. Tabm. 8.1-8.3). @ocdopuble yIOOpEHHUS MOXHO BHOCHTH B 3aIlac U
BECHOH Tocie nepe3uMoBKH (1-if roj monbp30BaHus) B Hayajie BO30OHOBIIE-
HUsI BeceHHel Bereranuu. Kanumii Taxoke MpearnoyTuTeNbHee BHOCUTH B Be-
CEHHUE OAKOPMKH.

Ecnu no3et kanus Beime 90 Kr/ra, To UX Jydiie MPUMEHATh APOOHO o[
YKOCBI, YTO 00eCreuuT d(PPEKTHBHOEC HCIOJIb30BAaHUE PACTCHUSAMH U CHH-
3UT NOTEPH KaJiks U3 MOYBBL. B ciyudae, Korja pacteHus KieBepa JyroBoro
BBILIJIM W3-TI0/1 IOKPOBa OciiabJieHHbIE, B MEPBBIH T0Jl €ro )KHU3HH HE00XO0-
muMa mogkopMka gochopom u kamuem. DocopHble U KanuitHbIE YIoOpe-
HHS CIOCOOCTBYIOT HAKOIUICHHIO CaXapoB B KOPHEBBIX KJIETKAaX PacTCHHH
KJIeBepa U TeM CaMbIM YMEHBIIAIOT BhINACHHUE KIIEBepa BO BPEMs 3UMOBKH.
OnrtuManbHOU 030U yIOOpPEeHHsS B 3aBHCUMOCTH OT YPOBHS IUIOJOPOIHS
MOYBBI B MOJKOPMKY KJIEBEpa OCEHBIO, MOCIE YOOPKH MOKPOBHOW KYIBTY-
pbl, sBasieTcs: P3p_g0Ks0-g0.

Ha mouBax 1-#f u 2-ii rpynn oOecnedyeHHOCTH OOpOM M MOJIMOEHOM
KJIeBEp HYXJaeTcs B OOpHBIX M MOJMOJICHOBBIX YIOOPEHHSX, KOTOpBIE
MOYKHO BHECTH B HEKOPHEBYIO MOAKOPMKY B (paze OyTOHM3aIMKU KieBepa B
no3e 50 r/ra 6opa u 25-50 r/ra monubneHa. [IpeanoyrurenbHee ¢ TOUYKH
3peHHs YHEProcOePeKEeHUs MpeanoceBHas 00paboTka CEeMsSH MOJHOAaTOM
aMMoHus B 1o3e 20 T 1. B/Il ceMsiH ¥ 00pHO# KucioToi B g03e 30-50 T 1. B/
IT 1. B. CEMSH.

BaxHBIM KOMIIOHEHTOM COBPEMEHHOH TEXHOJIOTMU BO3JCJbIBaHHS 00-
0OBBIX MHOT'OJICTHUX TPaB SBJIIOTCS MHOKYJISILHMS CEMSH Iepel II0CEBOM H
NPUMEHEHHUEM PETYIITOPOB pocTa pacTeHuit. s yBenudeHus a30ThuKca-
UM ceMeHa 000OBHIX TpaB oOpabatsiBatoT CampoHHTOM B 103€¢ 1 J/T ce-
MsiH. Perynstopsl pocta pekoMeHyeTcsi IPUMEHSITh B (ha3e Hadana credie-
BaHUs KieBepa u3 pacuera 350 r/ra Kpaprasuna win 50 mu/ra Dnuna. [Ipu-
0aBKa ypojkasi 3eJICHOM MaccChl KJIeBepa OT PEryJsiTOPOB pOCTa COCTABISIET
2,5-6,3 1/ra, ot Canponuta — 5,6—7,2 T/Ta.
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Yooopenue noyepnui. Jionepna Gosiee, yeM KiieBep, TpeOoBaTelbHA H
OT3BIBYMBA KaK Ha O0IIee IUIOJA0POUE MMOYB, TaK M HA 0OCCIIEYCHHOCTh HX
dochopom u xanem. Cozeprxanue NoJABIKHOTO (ochopa 1 Kayust JOJIKHO
ObITh He MeHee 150 Mr/kr moYBbl. JTa KyJIbTypa BHICEBACTCS O] MOKPOB U
0ECIIOKPOBHO.

[Tpn GecriokpOBHOM HOCEBE OpPraHMYECKUE YIOOpEHHs BHOCSTCS HEIO-
CPEACTBEHHO I10J1 JIIOLEPHY, MPU HCIOJIB30BAaHUM MOKPOBHOTO MOCEBA MX
MpUMEHSIOT B 03ax 30—40 1/ra 1o 3epHOBHIE IOKPOBHBIE KYIBTYPHI.

[Ipu BO3mENBIBAaHUH JIOIEPHBI 0€3 MOKpoBa (GochopHBIE M KalUiTHEBIC
yHoOpeHHs: BHOCAT B OCHOBHOH IpHEM 10 TIOCeBa U B MOIKOPMKY. [Tpwurio-
ceBHOe BHeceHHe (ocdopa B mo3e 15 Kr/ra MOBHIMACT yPOXKAKHOCTD U yC-
TOMYUBOCTh JFOIIEPHBI K HEOJIArONPHSTHBEIM YCIOBHAM. llpu exeromHoM
UCIIOJIb30BaHUH JIOIEPHBI (POChOpHBIC U KaTUiHbIC yI0OPEHUS BHOCSITCS
BECHOM B Hauajie BO30OHOBJICHHS BETeTALIH.

[Mpumenenne MukpoynoOpeHuid, CanpoHUTa U PEryJIsITOPOB POCTa pac-
TEHUU O] JIFOLIEPHY NIPOBOJUTCS TAK K€, KaK U Ha KJIEeBepe.

Yoobpenue eanecu 6ocmounoi, nsdgenya pozcamozo, OOHHUKA 0enozo
aHAJIOTMYHO CUCTeMe yJNOOpeHHs KiieBepa JIyrOBOrO U JouepHsl. [lon atu
KyJNbTYpBl HE TIPUMEHSIOT a30THBIE ynoOpeHus. Kak uckitouenne, mox ra-
JIETy BOCTOYHYIO B IIEPBBIH T'0JT )KHU3HU (TIPU OECIIOKPOBHOM BO3JICITBIBAHUH)
JIOITYCKAeTCsl BHECEHUE a30Ta B MOJKOPMKY B no3e 30—60 xr/ra, ecnm mox
MIPEIIICCTBCHHNK WM HEMOCPEICTBCHHO O] caMy KYJIBTYPY HE IPUMEHSI-
JIUCHh OPTaHUYECKHUE YI0OpEHUS.

Yoobpenue 606060-31ax06b1x mpas OTINYAECTCS OT OTHOBHIOBBIX Tpa-
BOCTOEB OOOOBBIX TPaB TEM, YTO HEOOXOIMMOCTh BHECEHHUS a30Ta, a TAKXKe
€ro JI03bl 3aBUCAT OT JIOJIEBOTO yuacTusi 0000Boro koMmmnonenrta. Eciu no-
neBoe yyactue 6060oBoro kommnoHeHTa npesbimaer 30 % (40 pactenuii Ha
1 M%), To a3oTHBIC yH06peHHs He Ha0T S5GMEKTa M IPUMEHEHHE HX CTAHO-
BUTCSI HELIENIECOOOPa3HbIM.

[pu cHmxeHun yyacTtuss 0000BBIX TPaB B TPABOCTOE a30T B MOJKOPMKY
onpasnaH. Jlis moanep>kanus aoiu 0000BOTO KOMITIOHEHTa B 0000BO-371a-
KOBOM TPaBOCTOE a30THBIE YOOPEHU MeJIeCO00pa3HO BHOCHTH TOIBKO IO
BTOpO# yKOc. B cMemaHHBIX moceBax 0000BO-37IAKOBBIX TPaB PEKOMEHITY-
€TCsI BHOCHTB a30T OPOOHO IO YKOCH B J103aX OT 25 mo 45 Kr/ra B 3aBH-
CHUMOCTH OT IJIAHUPYEMOU YpOKaHHOCTH.

docdopHble 1 KanuitHble YI0OPESHUS IPUMEHSIIOTCS B OJJUH IIPUEM PaHO
BECHOU B MEPHO BO30OHOBJICHHS BEreTaIlHH.

Yoobpenue 3naxosvix mpas. Oprannueckue yaoOpeHHs IO 3J1aKOBbIE
TpaBbl BHOCSITCS TakK e, KaKk U 1ol 6000Bbie. MHOTOJIETHHE 3J1aKOBBIE Tpa-
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BBI TPEOYIOT BHECEHHSI ITOJTHOTO MHUHEpATBHOTO ynoopeHus. docdopHbie 1
KaJMiHbIe yJNOOpEeHUs BHOCAT B NOAKOPMKY BECHOW B Hayaie B0300-
HOBJIGHUsI BEreTalliy pacTeHHH, a30THbIE — JAPOOHO 1o ykockl. [lon mep-
BBI YKOC MHOTOJIETHHMX 3JIaKOBBIX TpaB (BECHOW B Hayalle BO30OHOBIICHHUS
BEreTaluy) NpuMeHsoT 2/3 ot obei no3el a3ora U 1/3 1036l — MoJ BTO-
poii. JIo3a mox BTopoii ykoc cocrasiser 30-40 kr/ra.

®opmbl KamuAHBIX U (pocdopHBIX ymoOpeHHid MOTYT OBITH JHOOBIE.
B kauectBe a3oTHBIX nyumre ucrons3oBaTh KAC. Bo m3bexanne 0Xoros
pactenuit o Bropoit ykoc KAC BHOCST cpa3y mocie CKalliBaHHs IEepBO-
ro.

Muxkpoynobpenus — cynbhaT MeaH, cysibhaT HUHKa MOXKHO BHECTH IPH
00paboTke cemstH B go3ax 200-250 1/11 cemsiH.

[Tpu BO3nENBIBAHMM MHOTOJIETHUX TpPaB Ha CEMEHHbIE IeiH (IepBBII
yKoC yOupaeTcs Ha 3eJIeHYI0 Maccy, BTOpPOil — Ha ceMeHa) HaJjo 00s3aTeb-
HO BHOCHTh OpraHWYecKHe yJoOpeHus (IO IMOKPOBHYIO KyJIbTypy WU
NpPEeALIECTBEHHUK), NPOBOJUTHh HM3BECTKOBAaHHE W TPUMEHSITh MHKpPOdJe-
MeHTHI. J[03b1 MUKPOYAOOpEeHUN IJIsl HEKOPHEBOW MOJAKOPMKH CEMEHHBIX
IIOCEBOB MHOTOJICTHHUX TPAaB IIPECTAaBICHHI B Ta0. 8.24.

Ta6nuna 8.24. 1036 1 CPOKH NPHMEHEHHSI HEKOPHEBBIX MOKOPMOK
MHKPOY/A00pPeHHIMH MHOTOJIETHUX TPaB

Pexomennye-

MukpoymodpeHus 03a, I/ra CpoKH IPUMEHEHHS
MBI€ J103bl, T/Ta POyRoop Hosa, P P

CeMeHHMKH MHOTO0JIETHUX 0000BBIX TPaB

B Bbophas kucnora 300
Mo 50 Byronuzanus
25-5%0 MonubaatT aMMOHHUS 50-100
CeMEeHHHKH MHOTOJIETHUX 3J1aKOBbIX TPaB
Cuso-100 Cymbbar mexn 200-400 Hagano sbxona 8
Mnso ¥ n TpyOKy

8.13. Yao0peHusi ceHOKOCOB U nacTOUI
Cucrema yu06peHI/m CCHOKOCOB U HaCTGI/IHI OnpeACIsICTCA UX BUIAOM,

MMOYBEHHBIMH YCIIOBHSMHU, OOTAHUYECKUM COCTaBOM TPABOCTOS, PEIKUMOM
UCTOJIB30BaHUs (CCHOKOCHOE, MACTOUIHOE) U APYTUMH (haKTOPAMH.
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JIyroBeie TpaBel TOTPEONISAIOT OONBIIOE KONWYECTBO ITUTATEIBHBIX
JJIEMEHTOB, YTO OOYCJIOBJICHO [UINTENHFHBIM BETETAIIMOHHBIM MEPHUOIOM U
UCTOJNB30BAHUEM TPABOCTOS B paHHHE (a3bl pa3BuTHA (NIEPUOJ
MaKCHUMAaJIbHOTO MOTJIONICHUs a30Ta U Kanmusi). C 1 T ceHa Ha YIy4IICHHBIX
CEHOKOCax BBIHOCHTCS 16,1 kT a3zora, 4,9 kr dhocdopa u 22,0 kr kamus, Ha
KYJIBTYpPHBIX MACTOMIAX BBIHOC C 1 T 3€JICHOI MacChl COCTaBIISET: a30Ta —
5,3, docdopa — 0,8, kanus — 4,9 kr.

ITo mannbim PVYII «MucTutyT nouBoBenenust u arpoxumun» HAH be-
JApyCH, HA YIYYIICHHBIX CEHOKOCaX B TOJl BHECCHUS W3 MHHEPAJbHBIX
yInoOpeHuit pacTeHUsIMH HCIoNb3yeTcst 65 % azota, 20 % ¢ocdopa u 60 %
KaJIHsL.

O} dexkTHBHOCT MUHEPATBHBIX YAOOPESHUH CYIIECTBEHHO 3aBUCHT OT
0OTaHUYECKOTO COCTaBa TPABOCTOS. Tak, HAa Jyrax CO 3JIAKOBBIM U 3J1aKO-
BOPA3HOTPABHBIM TPABOCTOEM OONBIINHK d(P(PEKT Tar0T a30THHIE, a ¢ 6000-
BBIM TpaBocToeM — (ocPopHbIe W KalHiiHbIe ynoOpeHus. BHecenue azor-
HBIX yIO0OpEHUH, KaK MPaBUIIO, CIIOCOOCTBYET YBEIIMUYCHUIO JTOJIH 37aKOBBIX
TpaB B TPABOCTOE 33 CYET YMEHBIIIEHUsT 0000BOTO KOMITOHEHTA.

Y I0OpSIOT CEHOKOCH! M TacTOWIA P KOPECHHOM YITy4IIeHUH, Tiepe3a-
Jy)KeHHH exeronHo. KopeHHoe yiydlleHHe W INepe3aly)KeHHE JIyromnacTt-
OWIIHBIX yTrOJIUil MPEINOoIaraT BBHIMOJHCHUE KYIbTYPTEXHHYCCKHX MEpO-
npuATHil (yoaneHue KycTapHUKa, BBIpaBHHBAHHE KOYEK M Ip.), a TarokKe
BHeceHHe opranuueckux (50-60 1/ra), pochopHbIX M KaaMHHBIX yHoOpe-
Huil (B 3amac, B pacyere Ha 2—-3 roja). 3To 00yCIOBICHO TeM, 4To dochop
B MOYBE IPH MOBEPXHOCTHOM BHECEHUH OUYEHb CIab0 mepenBuractcs (He
6onee yem Ha 3—4 cMm), modTOMY 3(PPEKTUBHOCTD €ro TPH 3aJeNIKe IO
Berainky Beime. Kanuii B mouse OoJiee moBMKEH, 4YeM (ocdop, ¥ IpH Io-
BEPXHOCTHOM BHECEHUH NMPOHUKAET BIIyOb HA PACCTOSHUE 10 § CM, OJTHAKO
3aeNIKa ero MO TUTYT Ha CBSI3HBIX 110 TPAHYJIOMETPHIECKOMY COCTaBY TOY-
Bax Takxke Oonee 3(dekTuBHA, YeM MPH MOBCPXHOCTHOM BHECCHHH.
Ilpu kuciiolt peakuuMyu TOYBEHHOW Cpeabl MPOBOAMTCS H3BECTKOBAaHUE B
JI03aX COTIACHO MPOCKTHO-CMETHOH JOKyMeHTamuH. [lepen ceBoM MOKpOB-
HOW KyJIbTYpBI BHOCST IIOJIHOE MHHepasibHOe ynoopenue: no 40-50 kr/ra
azota u Qocdopa u 60-90 kr/ra kamus. J[036I MUHEPAITBLHBIX YAOOpPCHUN
IUIA €KErOJHOTO BHECEHHS Ha JYTONacTOMIIHBIX YTOAbSX HPUBEACHBI B
Tabn. 8.25.
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Ta6nuua 8.25. 10361 MUHEpAJILHBIX Y100peHHIi 1151 CEHOKOCOB
HA JIEPHOBO-TO30TUCTBIX CYTJIMHUCTBIX H CYNeCYaHbIX HA MOPeHe MOYBax

Ynobpeus, %‘:gji”‘;?ge ITnanupyemsiit ypoxaii (ceHo), 1/ra
Kr/ra . B. MI/KT HOqB}:I 20-40 41-60 61-80 81-100 | 101-120
A30THBIE - 40-70 70-100 | 100-130 | 130-160 | 160-180
Memnee 100 30-50 50-70 70-90 X X
101-150 25-45 45-65 65-85 X X
Doctopuble 151-200 20-35 35-50 50-65 65-80 X
201-300 15-25 25-35 35-45 45-55 55-70
301-400 - - 20-25 25-30 30-40
Menee 80 70-100 | 100-130 | 130-160 X X
81-140 60-90 90-120 | 120-150 X X
Kanuiinere 141-200 50-75 75-100 | 100-125 | 125-150 X
201-300 30-50 50-70 70-90 90-115 | 115-140
301-400 - 20-30 3040 40-50 50-60

E>kerofiHoO Ha CEHOKOCAax BECHOW B Hayalie BEreTallly MPOBOIAMUTCS MO/-
KOpMKa MuHepalbHbIME yaooperusmu (60—80 kr/ra azota, 40-50 pochopa
n 70-80 kamus), B majdpbHEHIIEeM BHOCAT TOJBKO a30THBIC yIOOPEHUS IO
KaxIblid ykoc. PaHHel BecHOM Jyullle MCHOJB30BaTh JJIsl MOAKOPMKH aM-
MHAYHYIO CEIUTPY, TaK KaK 110 CPABHCHHIO C KapOaMHIOM y HEe MEHBIIEC
ra3oo0pasHple TMOTepH a3zoTa. s MmoiydeHWs KadecTBEHHOTO CEHa MIIN
3€JICHOM Macchl pa3oBas J03a a30Ta HAa CCHOKOCHBIX YrOJbsSX HE JOJDKHA
npebimath 80-90 kr/ra. Iyis yaoOpeHusi CCHOKOCOB MOXKHO HCIIOJIh30BaTh
*)uakuii HaBo3 (50—60 T/ra) WIM OCBETIICHHBIE CTOKH CBHHOBOIYECKUX
KoMmIiekcoB (250-300 M>/ra 3a oxuH MOJIUB). 3a MEPHOJI BETeTalluHU IPOBO-
IIATCSL IBA-TPH YIOOPUTEIBHBIX ToKBa. JKHUKHEe OpraHuYecKue yao0peHus
Jyd4Iie TPUMEHATH 01 BTOPOH yKOC.

Ha xympTypHBIX macTOMIIAX NPHMEHSETCS Ta XE CXeMa BHECCHHS
MUHEPAIBHBIX YIOOpPEHHH, YTO U HAa CEHOKOCAX, OJHAKO I TMOJIY4CHHUS
3€JICHOM Macchl € [ONMYCTHMBIM COJEp)KaHHEeM HHUTPAaTOB pa3oBas H03a
a30Ta MpH TOJKOPMKaxX JIOJDKHA ObITh He Oonee 60—70 kr/ra (tabmn. 8.26).
[pu opomieHnn MacTOMIN 1036l MUHEPAIbHBIX yIOOPESHUH YBEINYHBAIOTCS
Ha 10-15 %.
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Tabnuna 8.26. {0361 MUHEPAJbHBIX YA00OpeHUii 115 nacToOMI
HA JIePHOBO-TIOA30IMCTHIX CYIJIMHUCTBIX U CyNecYaHbIX HA MOpPeHe MOYBaXxX

[Tnanupyemblil ypoxkaii (3eneHas Macca), I/ra
ConepxaHue
Ynobpenusi,
P 205 )54 Kzo,
Kr/ra A. B. 100-200 | 201-300 | 301-400 | 401-500 | 501-600
MI/KT TTOYBBI
AsoTHbIC - 50-75 75-100 | 100-125 | 125-150 | 150-180
Memnee 100 30-50 50-70 70-90 X X
101-150 25-45 45-65 65-85 X X
DocdopHble 151-200 20-35 35-50 50-65 65-80 X
201-300 15-25 25-35 35-45 45-55 55-70
301-400 — — 20-25 25-30 3040
Menee 80 70-100 | 100-130 | 130-160 X X
81-140 60-90 90-120 | 120-150 X X
Kanuiinere 141-200 50-75 75-100 | 100-125 | 125-150 X
201-300 30-50 50-70 70-90 90-115 | 115-140
301-400 — 20-30 3040 40-50 50-60

8.14. Il;1o10BBIE U ATO/IHBIE KYJILTYPBI
8.14.1. Oco0eHHOCTH NUTAHMSA ILUIOAOBBIX U AATOJHBIX KYJIbTYP

OCHOBHBIMY IDIOZIOBBIME KYJIBTYPaMU SBISIFOTCS: cemeukosvie (0I0Hs,
rpylia, aiBa), kocmouxoevie (CIVBa, BUIIHS, aJbl4a, YEPEIIHS U 1p.) U
s200Hble (3EMIITHAKA, CMOPOJWHA, KPDKOBHUK, MalWHA U Ap.). OToudm-
TeJIbHAasE OCOOEHHOCTh IUIOJIOBBIX U SITOIHBIX KYJIBTYP — HX [UIMTEIBHOE
BO3/IC/IbIBAHHE Ha OIHOM MecTe (OT TpeX /0 HECKOJIbKUX JIECSITKOB JIET).
[pu ynagHoM noadope COPTOB U XOPOIIEM YXOJle OHH MOTYT ILIOZOHOCHTh
€XKEr0JTHO.

[MuTaHne MHOTOJICTHHX PACTCHUN MMEET OCOOCHHOCTH, KOTOpPhIC HEOO-
XOJIMMO YYHUTHIBATH MPU MPUMCHEHUH YI00PCHUI.

Ha mpoTsbkeHUM OHOTO BETETAIl[MOHHOTO TEPHOJIA IUIOOBEIC KYIbTYPHI
MOTPEOJSIFOT Pa3HOE KOJMYECTBO IMHTATENHHBIX 3JEMEHTOB. MaKCHMyM IO-
TPeOJICHHST OTMEYACTCS ABAXK/IBI: BECHOM (10 M BO BpEMsl PACITyCKaHUS ITOYCK,
LBETCHHE W 00pa30BaHUE JHCTOBOIO amliapaTa) U OCCHBIO (HAKOIUICHUE 3a-
MACHBIX MHUTATEbHBIX DJIEMEHTOB M BTOPAsi BOJIHA POCTA KOPHEH: KOHEI| CeH-
TA0pss — Havano OKTIOps). BecHolt BHawame Gosbiie moTpedsieTcss Kams,
4eM a30Ta, OCeHblo — a3oTa. Pocop HCMOJB3yeTcss Ha MPOTSHKEHUH BCel
BEreTalyy, MEPBbIi MAKCUMyM €ro MoTpeOJICHUs] MPHUXOIUTCSI HA KOHEIll
Masi — HayaJl0 MIOHS, BTOPOM — Ha aBrycT. KocTo4KoBbIe KyJbTYphl Ooiee
TpeOOBaTEIbHBI K YPOBHIO IIUTAHHUS, YEM CEMCUKOBBIC (SIOJIOHS U TPYILA).
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[TmomoHOCSImIE NEepeBhs W3 OCHOBHBIX DJIEMEHTOB yCBAaWBAIOT OOJBIIE
BCEro KaJlusi, MEHbIIE a30Ta U emie MeHble dochopa. B cpennem s s10-
noun otHomieHne NPK s co3nmanus equHHIBI OMOMACChI COCTaBISICT
1,95:1:2,53.

OTuyXJIeHHE NMUTATEIbHBIX AJIEMEHTOB B IIJIO0BBIX HACAKACHHUSIX IPO-
UCXOJMT NPU 00pe3Ke BETBEH, CHATUM ILIOAOB, ONaaHUM JHUCTheB. CBoe-
BpeMeHHas yOOpKa, yMEpPEeHHOE a30THOE NMHUTaHHE NPH JOCTATOYHOH obec-
MeYeHHOCTH GochOopoM M KaJleM CITOCOOCTBYIOT 3aKJIaJKe TUIOJOBBIX ITO-
YeK M YMEHBIIAIOT NEPHOANIHOCTH TI0AOHOIICHHS.

KopreBas crucTema IUIOOBBIX KYJIBTYp HpEACTaBIsIeT cOOOM pa3BeTB-
JICHHYIO CeTh KPYMHBIX M MEJIKUX KOPHEH, MPOHNU3BIBAIONINX [TOYBY BO BCEX
HaTpaBJICHUIX. BepTukanbHbIe KOPHU SIOJIOHM Ha BBICOKOPOCTBIX MOIBOSIX
yrIIyOIIsitoTCs B OYBY Ha 4-—8 M, BUIIHK — Ha 2-3 M. Jluamerp Kpyra, 3aHs-
TOro KOpHSMH, B 1,5-2 paza Oonbiue anamerpa KpoHbl. OJHAKO INIOTHOCTH
KOpHEH B Tpejiesiax IpOeKIH KPOoHbI B 3—4 pa3a Oosblile, 4eM 3a ee mpeze-
JIaMu.

KopHu uepHOW cCMOpPOJHMHBI 32JIETAIOT NPEUMYIIIECTBEHHO B BEPXHUX (10
60 cM) crnosix MOYBBI M JMIIb HEOOJbIIAs MX YacTh YXOAWUT Ha IIIyOUHY
1,5 m. B nmousenHoM cioe 10 10 cM y CMOPOJMHBI HAXOAUTCS IO TIOJIOBHHBI
kopHe#t. UepHass cMopoauHa TpeboBaTellbHA K YpOBHIO TUTaHus. M3 Tpex
OCHOBHBIX 3JIEMEHTOB NHTaHHUS OHA OOJbIIe MOTPEOJIIeT a30Ta, MEHBIIEe
Kanus | eme MeHbIne ¢pocdopa. OQHAKO U3 BCEX ATOIHBIX KYIBTYP CMOPO-
nuHa Hawbosiee OT3bIBUMBAa Ha BHeceHHe Qocdopa. MHTEeHCHMBHEE BCeTo
a30T yCBaMBAeTCs, KOT/Ia PACTEHUS BBIXOIST U3 COCTOSHUS TIOKOSI M BO Bpe-
Msl pacllyCKaHHsl Hodek. MakcuMainbHOoe motpebsenne Qocdopa u Kamms
MIPUXOJUTCS HA TIEPUO]] PACITyCKaHHSI TI0UEK U [[BETCHHSI.

VY KpBDKOBHHMKa OCHOBHasi Macca KOpHEW 3ajieract HeriryOOKo: Ha Tiy-
6une 5-40 cm. KpepkoBHHK Oosyiee TpeOoBaTesleH K YPOBHIO KaJMHHOTO
IUTaHMs, YeM uepHas cMopojuHa. [Ipu BbIpallMBaHUU KPBDKOBHHMKA HA
JIETKUX TOYBaX MOXKET OLIYIIAThCs HEJOCTAaTOK MarHus, 3TO yCTpaHsSETCs
BHECCHHEM [IOJIOMHUTOBOIM MYKH (Ha KHCJBIX MOYBAaX) WIH APYTUX MarHuii-
conepxamux yaoopenuii. KpphKOBHUK YyBCTBHUTENEH K XJIOPY W HOJ HETO
JTy4IIie BHOCHUTEH O€CXJIOPHBIE KATMHHbBIE YIOOPECHHS.

MasmHa TpeboBaTenbHa K IIIOJOPOJHIO TIOYBHl M MHHEPAJIHHOMY ITHTA-
uuro. OHa IMeeT MOYKOBaTyI0 KOPHEBYIO CHCTEMY, H OCHOBHAs Macca Kop-
Hell y Hee 3aJieraeT B BEpXHHX CJI0sX IOUBbI Ha IimyouHe 10-30 cMm. Manna
OTJIMYAETCS BBICOKMM BBIHOCOM IHUTATENILHBIX 3JIEMEHTOB, YTO OOBSICHSIECTCS
00pa3oBaHNEM MHOKECTBA HOBBIX IOOETOB M €)KETrOJHBIM OTMHUpPAHHEM HE
MeHee ITI0JIOBHHBI Haj3eMHOW Macchl. OHa TpeGoBaTenbHa K ypoBHIO (oc-
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¢dopuoro nmutanus. Hanbosee naTeHCHMBHO ocdop M Kamuit moTpedIsSIoTCS
MaJIMHOM B MEPHOJ LBETECHUS W 3aBSI3bIBAHMUS SITOJ], ITO3KE YCBOCHUE THX
9JIEMEHTOB 3aMETHO CHMXKAETCS, TOT/Ia KaK MOTpeOieHne a30Ta IpoJoinKa-
eTcs ¥ nociie coopa sroJ.

VY 3eMJISIHHKH OCHOBHasi Macca KOpHEW pacroJiaraeTcsi B BEPXHUX CIIOSX
nousbl. KopHeBas cucrema y Hee MOYKOBATasi, pa3BeTBIICHHAS, C JUIMHHBIMU
KOPHEBBIMU BOJIOCKaMH. B MoTpebiIeHuH MUTATEeNBHBIX JIEMEHTOB y 3€M-
JITHUKH BBIOEISCTCS /IBa KPUTHUECKUX ITEPHOAA: BECHOM, KOT/A MIPOUCXO-
Ut nuddepeHanus 1 3aKkiiaka [BETOYHBIX ITOYEK, M OCEHBIO, B KOHIIE
BETeTAINH, KOT/Ia 3aKIabIBAIOTCS POXKKH, TUTOIOBBIE ITOYKH M PACTYT KOP-
HU. B 3TOT mepmon 3emisHHKA NOKHA OBITH XOPOIIO oOecriedeHa MuTa-
TETHHBIMHA DJIEMEHTaMH, 0COOEHHO a30ToM H (pochopom.

[To oTHOIIEHHIO K KHCIOTHOCTH IIJIOAOBBIE JICPEBbsI MOKHO Pa3JeiIUTh
Ha JIB€ TPYIIIBL: CJIMBA, BUIIHS, YEPEIIHI U aOpUKOC, JUIsl KOTOPBIX HE00XO0-
nuMa HeWTpanbHas peakuus (pH 6,5-7,0), u s10noHs n rpyma, KOTopble
XOPOILIO PACTyT Ha ciaabokucibix mousax (pH 6,0-6,5). Sromubie KynbTypbI
MOYKHO Pa3eNTh HAa TPU TPYMIBI: HE TIEPEHOCSIINE KUCIBIX IT0OYB U XOPO-
IO OT3BIBAIOIMECS Ha M3BECTKOBAaHME (YepHas CMOPOAMHA, ONTHMAIEHOE
3HaueHue pH 6-6,5); pacTeHwusi, XOpOIIO PACTyIIHe Ha CIAOOKUCIBIX TOY-
Bax (3emistHMKa, pH 5,5-6,0); pacteHus, He TepeHOCIINE H30BITOK Kajlb-
U ¥ TPeOYIOIIe N3BECTKOBAHUS TONBKO CHJIBHO- M CPETHEKHUCIBIX ITOYB
(manuna, pH 5,5-6,0, 1 KpbikoBHHUK, pH 5-6).

8.14.2. IIpeanocanoyHoe OKYyJIbTYpPUBAHHE MOYBbI H BHECEHHE
yao0peHuii npu mocajake cajaa

Cajpl 3aKIa/IBIBAIOT HA OKYJIBTYPEHHBIX MOouBaxX. OKyJIbTypUBaHHE MOY-
BBl TPEAINOJIaracT M3BECTKOBAHUE, BHECCHUE OPraHUYECKUX YIOOpPCHHUIA,
IOCEB MHOTOJICTHUX TPaB M CHIACPAIBHBIX KyJIbTYp. [Ipexe Bcero, Ha y4a-
ctok BHOCAT 80-100 T/ra opranmyeckux ynoopenuii, 90-100 kr/ra doc-
¢opubIx 1 100-120 kr/ra 1. B. KaXUUHBIX. [1036I U3BECTH PACCUUTHIBAIOT HA
MaxOTHBIH TOpu30HT. Jlydile aBe TpeTH 035l 3amaxarh, a OCTAIbLHOE 3aje-
JIaTh B BEPXHHU CJIOH MOYBBI. 3aTeM y4acTOK 3aCE€BalOT MHOTOJIETHUMH 00-
OOBBIMHU TpaBaMH I O00OBO-37TaKOBEIMHU TPaBOCMECSMH. B ron 3axmagku
cajia 3eJICHYI0 Maccy MOCJICJHEro YKOCca 3alaxruBaloT B OCHOBHYO 00padoT-
Ky IOYBBI.

IIpu yckopeHHOM 3akianke canoB (6€3 mpeaBapUTEIbHOTO OKYIbTYpH-
BaHUs TOYBHI) yAOOPEHUS BHOCAT TONBKO IPHU TOCAaJAKe: B TPaHIIEH WU
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MOCaI0YHBIE SIMBI, a MOYBY B MEXIYPAObsIX OKYIbTYPHUBAIOT B IOCIEIYIO-
LIEM.

SIMBI 101 I0JIOHIO ¥ IpyYIIY KONAloT IUpuHOi 1-1,2 M, rimyouHoi 0,6 M,
Juis BUIIHU U cauBbl — 0,8 1 0,6 M, 111 ATOAHBIX KyCTapHUKOB — JAMAMET-
poMm 50-60 cm, rinyounoit 30-35 cm. Ilox si0oHIO M TpyILy B SIMy BHOCST
30—40 kr meperHos WM KOMIIOCTOB, TIOJ] BUIIHIO U ciuBY — 15-25 kr, cMo-
pomuny — 8—10 kr, kpekoBHHK — 10—12 kr. Cabopa3iioKUBIIMKACS HABO3
BHOCHTB HEJbB3s, TAaK KaK OH MOXKET YXYAIINTh MPIKUBAEMOCTh Ca)KCHIIEB.

Ecmu B mocamounyto siMy mof ss0oH[0 U rpymry BHecTH 30-40 kr xade-
CTBEHHBIX OPTraHWYECKUX yJOOpEHWil, TO MHHEpaNbHbIE YAOOpEHHs, 0CO-
OCEHHO Ha IMMOYBAX C IOBBIIICHHONW M BBICOKOW 00ECIICUEHHOCTBIO TTOJBHXK-
HeIME (opmamu (ocopa n Kamus, MOXKHO He BHOCHTH. [Ipm cpemHeit
00ECIICYCHHOCTH MOYB MO A0JOHIO U TpylIy BHOCAT 1o 40 r 1. B. pocdopa
W KaJus, Ipu HU3Kor — 1o 60 r. J{03bl (ochHOpHBIX U KATHHHBIX yI00peHNi
O] CIIMBY W BHUIIHIO (M3-3a MEHBIIIETO pa3Mepa IOCaJO0YHBIX M IO CpaB-
HEHMIO C CEMEUYKOBBIMH) CHIYKAIOT B J[Ba pasa.

Jng STOAHBIX KyCTapHHKOB (CMOpPOAMHA, KPBDKOBHHUK) B IOCAJ0YHYIO
ssmy BHOCAT 20-30 r dhocopa u 10-15 t kamust. JJo3s1 quddepeHnupyoT B
3aBUCHMOCTH OT COJICPKaHHS ITHUX 3JIEMEHTOB B TIOYBE.

s 3aCBINKU SIM UCHOJB3YIOT TOJILKO BEPXHUH MEPErHONMHBIN €O Moy-
BBI, TIOYBY HOANIAXOTHBIX TOPHU30HTOB Pa30pachIBalOT B MEeXIypsaabsax. Opra-
HHYECKHe yIO0OpeHNsI paBHOMEPHO MEPEMENINBAIOT CO BCEH MOYBOMH, UCTIONb-
3yeMoi JUIA 3achikd sM. J[Be TpeTH (OChOPHBIX U KaTUHHBIX YIOOpEHHH
BBICHITIAIOT HA JIHO SIMBI M TIEPEKAIIBIBAIOT, @ OCTAJIBHYIO YacTh IIepeMelInBa-
IOT C TIOYBOM, KOTOPOIl 3aChINaeTCsl HIKHAS MMOJIOBUHA siIMbl. Kaxkaplid caxe-
HeIl TUTOJIOBBIX KybTyp moiuBatoT 20—30 1 BOJIBI, 3aT€M NMPHUCTBOJIBHBIE KPY-
'Y MJIBYAPYIOT TOP(HOM, KOMIIOCTOM HITH IIEPETHOEM.

B npoMbINUIeHHBIX cafax Jale UCTOIb3YeTCs TPaHIISHHBINH CrIoco0 mo-
caJKu AepeBbeB. TpaHIIenM Hape3aroTCsl IUIAHTaKHBIM ILTYTOM TIIyOMHOM
45-60 cm m mmpuHor 40-50 cm. Ha 100 M TpaHmen s CEeMEUKOBBIX
KyJIbTyp BHOCAT Ha AEPHOBO-MOA30JUCThIX mouBax 0,8—1,2 T opranuue-
cKuX, 4-6 kr dochopHbx u 2,0-2,5 Kr KanuiHEIX ynoOpenuid. Oprannye-
CKHE ynoOpeHusi, Kak NpaBUiIO, YKJIAABIBAIOT MEpe Hape3KoW I0JI0COH 110
JMHUM OyayIei TpaHmen, a pocdopHble M KaInitHbIE JTydllle BBICHIIATH Ha
JHO O0po3/bl. B OTKpPBHITYIO TpaHIIE0 BBICAXHBAIOT PACTEHUS, 3aCHINAIOT
UX TI0YBOH U JIETAIOT JIYHKH JUIS TIOJINBA.

Jnis cMOpOIMHBI, KPBDKOBHHKA M MaJHWHBI OPraHMYECKHE YIOOpEHHS
BHOCSITCSL B 00pO3/bI, Hape3aHHbIE IUTyroM. [locasky MpoOBOIST MaIIMHOM.
[Ipu TpanmeiiHOM crmocoOe MOATOTOBKH MOYBHI MoA MainuHy Ha 100 M
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TpaHIiIen BHOCAT 3—5 T opranudeckux, 10 kr ¢ochopHbix n 20 Kr KaIui-
HBIX yJI00peHuil.

8.14.3. Yo0peHue M0J100T0 ¥ MJIOOHOCSIIEr0 cajaa

B nepBble 1Ba-Tpu roja nocie 3aKIaAKH caja, MoKa pacTeHUs He pas-
POCIINCH, COCTABISIOT JBE CHCTEMBI YAO0OpEHHs: OIHY JAJsI MOJIOIBIX ca-
JKCHIIEB, BTOPYIO — IS KapTo(es, OBOIIEeH, KOTOPEIE pa3MemaioT B MeX-
nypsanpax. Cucrtema ymoOpeHHS MEXIYPSIIHBIX KyJIbTYp MOJDKHA OBITH
HaIpaBJIcHA Ha MOBBIILIEHUE TUIOA0OPOIUS TOUBBI.

Xopomas mpeanocaxodHas 3ampaBka yIOOpeHUsIMH TapaHTHPYET POCT
JIEpEBLEB B TEUEHUE MEPBBbIX ABYX-Tpex JeT. Eciu poct 3amemsercs, Bec-
HOW MOBEPXHOCTHO IOJI MEPBOE PBIXJICHUE BHOCST a30THbIC YA0OpeHHs B
n03e 4-5 r azora Ha 1 M? NIPUCTBOJILHOTO KpyTa M 3aJIeJIbIBAIOT Ha TIIyOuHY
10-12 cm.

Jlo JeThIpexIeTHEro Bo3pacTa NPUCTBOIBHBIN KpyT (auamerp 2,0-2,5 m)
NPUMEPHO B JIBa pa3a IIMpe KPOHBI, a y 4—6-j1eTHero aepesa (quaMeTp Kpy-
ra 2,5-3,0 M) — B moATopa pasa.

Haumunas ¢ Tperbero-4eTBepToro roja >KU3HU B MOJIOZOM caay Ha MOoY-
Bax MOBBIIIEHHOTO U CPEIHETO YPOBHS IJIONOPOAMS B IPUCTBOJIBHBIE KPYTH
pa3 B IBa-TpU rojia BHOCAT HaBO3 WJIH KOMIIOCT U3 pacuyeTra 6—8 Kr Ha 1 M2,
w 25-30 xr Ha 3—-4-netHee mepeBo u 40-50 kr Ha omHO 7-8-nmeTHee.
CpenHue 1035l a30THBIX W KaJTHWHBIX YAOOpeHHUH cocTaBiAioT 9 T, hocdop-
HBIX — 6 T 1. B. Ha | M°. Ha mouYBax ¢ HU3KHM COIEPKAHHEM TIOXBHIKHBIX
¢dopm dochopa U Kanus 03kl 3TUX yAOOpeHU# yBennyuBawT B 1,5 pasa, a ¢
BBICOKHM — yMEHBIIAIOT.

®dochopHbie u KanuiiHble ynoOpeHus (cymepdocdar, XJIOPUCTHIA Kanui
U JIp.) JIydIlle BHOCHUTH OCCHBIO M 3aJeNIBIBATh OKOJO CTBOJIA HA TIybomHy 10—
15 cm u Ha nepudepun kponsl — Ha 18-20 cm. Eciu ynoOpeHHs He BHOCUINCH
OCEHBI0, 3TO MOXKHO c/ieaTh BecHOU. [IpoOHOE BHECEHHE a30THBIX YAOOpeHHH
(Be TpeTH BecHOIl, B (pase MHTEHCHBHOTO POCTAa KOPHEH M 1MOOEroB, W OJHA
TPETh — B CEPEIIUHE JIeTa) TOBbIIIACT X 3()(PEKTUBHOCTS.

C HavaJoM IUIOJOHOLICHHS YBEIMYMBACTCS BBHIHOC MHUTATEIBHBIX JJICMCH-
TOB U3 cajga. Eciu nepBeie 4—5 jieT nocie nocajJky CaXeHLEB B MUTaHUM BCEX
IUIOMOBEIX KYJBTYp NpeoOiagaeT a3oT, TO MO3/1Hee SOJOHM M TPYIIN BEIHOCST
Goupie kamust. [1oaToMy 10361 KaIust IOJI CEMEUKOBEBIE YBEIMUMBAIOT. B mepu-
0J1 MacCOBOTO IUIOJOHOIICHHUS MEXIYPSIHBIC KyJIbTYphI JIydIlie HE BBIPAIIHU-
BaTh. CHcTeMa COAep KaHus MOYBHI B IUIOJOHOCSIIEM Cagy MOXeET OBITh Mapo-
BOM, mapocuaepanbHOil U ra3oHHON (JepHOBO-IeperHoiinoif). B Benapycu ua-
II€ MCIOJIb3YeTCs apoBasi CHCTEMA.
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CpeZ[HI/Ie J03bI y,HO6peHI/II71 JUIL TUIOAOHOCAIINX Ca0B U SITOAHUKOB IIPpH I1a-
POBOI1 cucTeMe cosiep>KaHus TIOYBBI PUBEICHBI B Ta0. 8.27.

Ha mouBax ¢ HHM3KHUM cojiepkanueM ¢ocdopa ¥ Kalus MOMPaBOTHBIH
KO3 pUIHEHT K cpeHeil 103¢e paBeH 1,3, ¢ MOBBIIICHHBIM COJICPKAHUEM —
0,75, ¢ BeicokuM — 0,5 u ¢ oueHs BeicokuM — 0,25. @ochopHbIe U KaIHiHbIC
yIOOpEeHUsT NAIOT BBICOKHMIA A(PQPEKT NMPH BHECCHUHM HX B IMEPHOJ IMOKOS
(c oxTsI0pst 10 Haydaja BereTalWy). B MPHCTBOJIBHBIX KPyrax ymoOpeHus
Jmydiie 3anenbiBath Ha riayouny 10-15 oM, B Mexnaypsnpsax — g0 20 cMm.
OCco0OCHHO OCTOPOKHO 00pabaTHIBAIOT MOYBY MOJ SOJOHAMHU Ha CIIA00OpPOC-
JBIX TTOJIBOSIX, KOPHEBAs CHCTEMa KOTOPBIX PACIIONIOKEHA MMOBEPXHOCTHO.

Hawmmygmme pe3ynpTaTel qaeT IpoOHOE BHECEHHE a30THBIX yI0OpEHHIl:
40 % ot oOmelt 10361 paHo BecHOH, 30 — mocie 1BeTeHus 1 30 % — OCEeHBIO.
Kak moxa3asii MHOTOYHCIIEHHBIE WCCIEIOBAHUSA, O3Bl a30Ta CBBIIIE
120 xr/ra cebs He ONMpaBALIBAIOT. JIyUIINM a30THBIM yI00PEHHUEM SIBIIICTCS
MOYEBHHA, JTydITUMH (HOChHOPHBIMH — JBOWHOH aMMOHU3WPOBAHHBIN CY-
nepdocdar, ammodoc, U3 KaJHHHBIX MOTYT MPUMEHSATHCS XJIOPHCTBHIA Ka-
JU# U Ipyrue GOpMBIL.

Ta6nuua 8.27. lo3b1 oprannveckux (T/ra) © MUHEPAJbHBIX (KI/Ta . B.)
YA00peHHii ISl IUI0I0HOCSILINX CA/IOB U SITOJHHKOB

CeMeUKOBbIC KocToukoBbie CMopouHa KpbixoBHUK
V106- H?:a_ MOJIHOE | HA4Yalo | TMOJHOE | Hayajao | MOJHOE | Ha4yajo | MOJHOE
élmm nn(())— WIOAO- | IUIOAO- | IUIOHO- | IUIOZO- | IUIOAO- | IUIOAO- | IUIOMO-
p ono. | HOLIE- HOIIIe- HoIIIe- HoIIIe- HoLIe- HOIIIe- HoOIIIEe-
IieHm HUE HUS HUE HUS HUE HUS HUE
Hapos*| 15 15 10 15 15 20 15 20
N 80 100 50 90 60 90 60 90
P,0s 60 90 50 60 80 120 60 90
K0 90 120 50 90 60 90 80 120

*Opranuueckue ynoOpeHus: BHOCAT B po3e 40—-45 T/ra pa3 B Tpu rojga B IUIOJOBBIX U
30-40 1/ra pa3 B Ba roJa B ATOJHBIX HACAKICHUSIX.

Od4eHp BaKHO 00ECIICUNTH IIJI0J0BOE AEPEBO MUTATEIHHBIME 3JIEMEHTA-
MH BO BpeMsI BTOPOH BOJIHBI aKTHBHOTO POCTa KOpHEH (KOHeIN CeHTSIOps —
HadJajo OKTIOps), KOT/la HAKATUTUBAIOTCS PE3EePBHBIC TUTATEIBHBIC IIEMEH-
TBI, OT YETr0 3aBUCUT MOPO30YCTOHYHBOCTh, POCT M YPOXKAUHOCTh PACTCHUM
B CJIEIYIOUIEM Troy. Y 10OpeHHs, BHECCHHBIE OCEHBIO, NCTIONIB3YIOTCS Aepe-
BBAMU JI0 HACTYIUIEHUS 3UMEIL. [lo3ToMy B mocienHee BpeMs peKOMEHIYeT-
cs1 BHOCUTB mipuMepHO 30 % 03Bl 230Ta OCEHBIO MOCIIE YOOPKH ypOoxKasi.
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g ontuMI3anuy MHHEPAJIHHOTO MUTAHUS IUIOAOBBIX KYJIBTYpP IPOBO-
JISIT HEKOPHEBBIC MOJIKOPMKH MaKpo- 1 MUKpo3j1eMeHTaMu. O6padoTka pac-
TBOPOM MOYEBHUHBI 3(PEKTUBHA, KOT/Ia 0)KUAACTCS OYCHb BBICOKUI yporKaii
W 3aKjiaJika BETOYHBIX ITOYEK M3-32 HEXBAaTKHM a30Ta HaXOJMTCS MOA yrpo-
30i. OrmnpeickuBaHue OpoBOAAT cnycts 8—10 nHel mocie LBETeHHUS.
Jist sionmonn mcnions3ytor 0,4-0,5%-Hb1ii pacTBOP MOYEBUHBIL, JUISl TPYILIH —
BaBoe ciabee, ciuBel — 0,6—0,8%-ubr1ii u Buniau — 0,4-0,8%-HbIi.

[Ipu cnabom mopakeHUH SOJOHU PO3ETOYHOCTHIO M3-32 HEI0CTATKA
nuHKa A((EeKTUBHBI IBYX-TpPEeXKpaTHbIE HEKOpHEBbIE MOIKOpMKH 0,3—
0,5%-HbIM pacTBOpOM CyJb(dara IMHKA.

[Ipn HH3KOM cOIep)KaHWUM B TOYBE BOJOPACTBOPUMOTO Oopa (MeHee
0,1 Mr/Kr) yMCHBIIACTCS 3aBSA3bIBAHMC TUIOAOB, MOSBISCTCS OMPOOKOBEHHE.
OTO MOXHO YCTpaHHUTh HEKOpHeBbIMH moaxopMmkamu 0,05%-HbIM pacTBO-
pom OopHoli kucnotsl. Pacxox pacrteopa — 800 n/ra. HexopHeBbie mon-
KOPMKH IUIOJIOBBIX KYJIBTYP COBMEIIAIOT C 00pabOTKON NPOTUB BpenUTeIei
n Oose3Hei.

8.14.4. Yno0peHue ITOAHBIX KyJIbTYP

3eMIISTHUKY BO3JEIBIBAIOT B CHEIMAIBLHBIX CEBOOOOPOTaX. ITO CBETO- U
BJIAroJII00MBOE pacTeHHe. BrIcokue ypoxkan 3eMIISTHAKA TAaeT Ha III0HOPOA-
HBIX, XOPOIIIO OKYJbTYPEHHBIX MOYBAX, COJEpKammx He MeHee 150 Mr/kr
MOIBIXKHOTO (pocdopa n kanus. [loaToMy mepen mocaakoyd IPOBOIST TITy-
00KyI0 00paboTKy 1mouBbl, BHOCAT 70—-80 T/ra moirymepenpeBiero HaBo3a,
MIepEeTHOs MJIM XOPOLIO BBI3PEBILEr0 KOMITOCTA. VX 3aeIbIBatOT HE o3/ JHee
yeM 3a 7-10 gneit no mocanku. Ilocaaky 3eMIISHUKH MOXHO IPOBOJUTH B
TEYEHHUE BCEr0 BEreTallMOHHOTO Neproa, Ho He no3xe 20-25 aBrycTa.

®dochopHbie U KanuitHbIe yIOOPEHUS MOXKHO BHECTH B 3arac Ha TPH To-
Jla BMECTEC C OPTaHUYCCKUMH YIOOPECHUSAMHU, HO MOXKHO NPUMCHSATh U €XKe-
rogHo. B mepBom ciywae cpemnue no3bl Qocdopa cocrasmstor 100-
120 xr/ra, Bo BTOpoM — 1o 40-50 kr/ra.

IIpu xopomieii 3ampaBKe ITOYBHI OPTAHWYECKUMH W MHHEPAIHHBIMHU
yHAOOpeHUsMH Ha IUIAHTAIMAX IIEPBOTO M BTOPOTO Toja KU3HHU YAOOpCHHS
00bIYHO HE BHOCAT. HO ecim pacTeHHs OTCTAalOT B POCTE, BECHOM BHOCAT
30-40 kr/ra a3ora.

Ha Bropoii rog mocie c6opa sron npoBoasaT moakopMky (N3gP4oKgp), Ha
TPETUH W MOCICIYIOUIUI ToIbl paHO BecHoW BHOCIT 20—40 kr/ra a3oTa, a
mocie cbopa srox U ckammBaHus JUCTheB — 40 kr/ra docdopa u 40—
50 kr/ra kamusi.
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W3 a30THBIX ymoOpeHWH MOXKHO WCIIONBb30BaTh KapOamun, ¢ochopco-
Jiep KaImx — aMModoc WM aMMOHM3HPOBaHHBIN cynepdocdaT, XJI0puCThIi
Kainuid. MOXHO WCIIOJIb30BaTh KOMIUICKCHBIC YJIOOpEHUs, cojepiKaiine
azort, pocdop u kammit (ADPK 16:16:16 u np.)

D¢ dekTrBHa B HayaIe pocta MOJKOPMKa PaCTBOPOM MHKPOIJIEMEHTOB U
mouesuHbI (110 0,02 % mnepmaHranara kauusi, OOpPHOW KHCIOTBI U MOJMOJC-
HOBOKHCcH0ro aMMoHus u 0,2 % MoueBuHsl). [ToBblaeT ypoxail 3eMIsTHUKN
Ha 15-20 % u maBykpaTHas 00pabOTKa pacTeHWi — B Hadasle IBETCHHUS U BO
Bpems pocta 3assizeit — 0,01-0,02%-HbIM pacTBOPOM CEPHOKHCIIOTO IIMHKA.

Ha xopormmo 3ampaBieHHBIX OYBaX YepHAs CMOPOAMHA M KPBDKOBHHK
HECKOJIBKO JIET He HYXIaroTcs B (PoChHOPHBIX M KaTUHHBIX yIOOPEHHIX U
MOJKHO OTPaHUYHTHCS BHECCHHEM a30THBIX yIOOpPEeHHH N0 paciryCKaHWs
moyek B jgo3e 60 kr/ra. CpenHue 10361 yIOOpEHUH HA TUIOIOHOCATITNX TIIaH-
TalMAX CMOPOJMHBI M KPBDKOBHHUKA IpHBeeHbI B Ta0u. 8.27. [Ipu Huskon
obecrieueHHOCTH TI0YBHI pocopoM n Kanuem cpenuue 103bl pocdopHbIX
yIoOpeHUH yBEINYHMBAIOT HA 25 %, MPHU MOBBINICHHON — HAMOJOBUHY CHH-
XKaloT. B roj BHeceHHs OpraHM4ecKux yaoOpeHHH (MX BHOCAT pa3 B JiBa
rojia) MUHEpaIbHbIE YI00peHHs HE TPUMEHSIOT.

ManuHa o4eHb OT3bIBYMBA Ha BHECCHUE OPraHUYECKUX M MUHEPaJIbHBIX
ynobpenuii. [Ipu xopormred NmpeamnocagoIHoN 3ampaBKe MOYBHI B TIEpBEIC
JIBa-TPH ToJia MAJIMHY MOXHO He yHoOpsaTh. Toipko mpu ciabom pocte pac-
TEHUH B TMEpPBBIH M BTOPOM T0J BECHOW X IMOAKAPMIIMBAIOT a30TOM
(60 kr/ra). B nanpHeiilieM B TIEPUOA TIOJHOTO IUIOJOHOIICHUS BHOCST
90 kr/ra azora, 60-90 kr/ra ¢ochopa u 90-120 kr/ra xanus. bosee BbICO-
Kue 11036l Gocdopa M Kajaus NPUMEHSIOT Ha ciaboo0ecreyeHHbIX 1T0YBaXx,
HHU3KHE — Ha I0YBAX C IOBBIIICHHBIM COJICP)KaHHEM 3THX JJIEMEHTOB.

8.15. Y00peHusi OBOIIHBIX KYJILTYP

OBoLIHBIE KYJIBTYPBI 110 CPABHEHHUIO C M0JIEBBIMU 00Jiee TpeOOBaTEIILHBI
K BHEIIHHUM YCJIOBHSM (TeMIeparype, Biare, IMTaHHUIO) M JAIOT XOPOIIHe
ypOKau JIMIIb Ha OKYJIBTYPEHHBIX AEPHOBO-IIOA30JIUCTHIX, NONMEHHBIX H
TOP(SHBIX HU3UHHOTO THIA MoYBax. KopHeBas cucreMa OBOLIHBIX KyJIBTYp
pacrionaraeTcsi B HaXOTHOM ciioe. 13-3a ciaboro pa3BUTHS KOPHEBOH CH-
CTeMbl y OOJIBIIMHCTBA OBOIIHBIX KYJIBTYp HMX CIEIyeT pacrojaraTtb Ha
IUIOZOPOAHBIX, XOPOLIO a’pUPYEMBIX IIOYBAX C COICP)KAHUEM TyMyca He
mernee 2,5 % wu mouBwkHbIX (opMm docdopa u kamus He Menee 150-
200 Mr/Kr HOo4BEI.

[To BbIHOCY MHTATENBHBIX YJIEMEHTOB OBOIIHBIC KYJIbTYPHI JEJST HA de-
TBIPE TPYIIIBI C BHICOKMM YPOBHEM BBIHOCA — CpPEIHHME M IO3HHE COpTa
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KaITyCTBI; CO CPEIHIM — TOMATHI, OTypeIl, JIyK; C HU3KUM — CBEKJIa, MOPKOBb
1 OYCHb HU3KUM — peauc. W3 3amacoB mo4BEI pa3HbI€ KYJbTYPbI UCIIOJIB3YIOT
or 5 1o 10 % docdopa u ot 30 1o 60 % xanus, a U3 MUHEPAILHBIX yro0pe-
Huii — 50-70 % azora, 15-30 % dochopa u 60-80 % xanus.

BoapmmucTBO OBOMIIHBIX KYJIBTYP YYBCTBUTCJIbHBI K BEICOKOH KOHIICHTpa-
LMY TIOYBEHHOTO pacTBopa. CaMmble YyBCTBUTEIbHBIE K KOHIEHTPALIUU COJIEH —
JIYK, Y4€CHOK, MOPKOBb 1 OIr'ypeL, 0oJiee BHIHOCIIUBBIE — CBCKJIa, KalycTa, TOMa-
161 [loz Tyk ¥ 4eCHOK JIydIe BCero BHOCHTH XOPOIIO Pa3OKHUBIIUNCS HABO3,
a MHUHCPAJIbHbIC y}I06p€HI/I$I B HEOOJBIINX J03ax CO4YCeTaTh C OPraHNUICCKUMU.
Cro0Bas CBEKJIa, TOMaThl, MOPKOBb XOPOIIIO PEarHPYIOT TOJIHKO Ha MHHEPAIIb-
HBbIC y[[O6peHI/I$I, a OpraHHUYCeCKUue y[[06peHI/I$[ HY>XHO BHOCHUTBH IIOJ Mpeamie-
CTBCHHHK.

PasHble OBOIIHBIC KyJAbTYphl 00JaJal0T HEOAMHAKOBOW CIIOCOOHOCTHIO
YCBOCHUS NUTATCIbHBIX 3JIEMCHTOB W3 IOYBBI. OcobennocTu KYyJIbTYp yCBau-
BAaTh IMUTATCIBHBIC DJICMCHTHI U3 IIOYBbI O6yCHOBHeHBI HUX OHOJIOTHEH: CTPOCHHU-
€M KOpHeBOﬁ CHCTCMBI, HJ’IHHOﬁ BETCTAllMOHHOI'O II€pUoJa U T. . Kar[yCTa oT-
MYaeTCst OBICTPHIMHU TEMITAMH TIOCTYIUICHUS MUTATEIbHBIX AJIEMEHTOB, JYK,
MOPKOBB, CTOJIOBasi CBEKJIa — MEIUICHHBIMU, TOMAThl 3aHHMAIOT MPOMEKY-
TOYHOE IOJIOKEHHE.

BONBIIMHCTBO OBOIIHBIX KYJNBTYP MNPEINOYUTACT CIA00KUCIYIO WIH
HEHTpaNFHYIO PEaKIHio MOYBHl. Ha KHMCIBIX MOoYBaX MOTYT pacTd IIaBeib,
TOMAaT, peapka, pema; IUIOXO TEPEHOCAT KHUCIOTHOCTh KaIycTa, CBEKIa,
orypiibl, 000bI, cenbpaepe, Nyk, a canaT, Gpaconb, IMIMMHAT U YECHOK XOpO-
IO PacTyT TOJbKO HA HEHUTPAIbHBIX MMOYBaxX. [10UBBI C MOBBIIIEHHOW KHC-
JIOTHOCTBIO HEOOXOIMMO HM3BECTKOBATH. XOPOIIO OT3BIBAIOTCA Ha HEIO-
CPEICTBEHHOE BHECEHHE M3BECTH KaIycTa OEJIOKOYaHHAsl M CTOJIOBAsl CBEK-
na. ITo mocieneiicTBHIO U3BECTH JYYINE YAAKOTCSA JIyK, MOPKOBB, OTypell,
cauar.

OCHOBHOE KOJIMYECTBO OpraHM4ecKuX, GpocopHbIX M KaIMHHBIX yH00-
pEeHHI BHOCAT TMOJ| OCCHHIOK BCHAIIKY, & a30THBIX — BecHOW. J[is memko-
CEeMSHHBIX M PaHHUX KYJIbTYP BO3MOXHO PSIAKOBOC BHECCHUE YAOOpCHHI
mpu mocese. Ha 3TOT mpueM OT3BIBYMBBI PEIOUC, LIMHHAT, Cajar, yKPOIL,
MOPKOBB H CTOJIOBasi CBEKNIA (Ha IMyYKOBYIO MpoayKkiuio). [lom MOpKoBE n
pemnyaTeiii JIYK BHOCUTCS TOJIbKO (ochop (rpanynupoBaHHBIN cymepdoc-
(at), a MOJ CTOJIOBYIO CBEKIIY, OTYPIIbI, TOMAThI, OSJIOKOYAHHYIO KaITyCTy —
MIOJTHOE MUHEpalbHOe yrnoopenue. [lpn paaIKoBoM BHECEHHH, BO U30EKaHHE
OTPHUIATENEHOTO BIMSHUSA HAa PACTCHHSA, YIOOPEHHs JOJDKHBI PaclojaraTh-
cs B 2-3 cM OT ceMsiH. [Ipn MeXaHU3UPOBAHHOH MMOCAJIKe paccalbl ymoope-
HUS BHOCSIT C BOJIOW (KOHICHTpanus pactBopa a0 0,2 %).

Ecim ynoOpeHus He BHECCHBI B OCHOBHYIO 3allpaBKy, PAaCTCHHS MOJI-
KapMITUBAIOT a30THBIMH, a IPU HEOOXOJUMOCTH U MOJHBIMHU YAOOPCHUIMHU
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mpu MEXIypsaHod o6pabotke. [lepByl0o MOAKOPMKY NPOBOIAT depes
30-35 nueit nocie mocesa (IpU NOSBICHUH TPETHETO HACTOSILETO JINCTOY-
ka) wiu 4yepe3 10—-15 gHeil mocne mocaaku paccaibl, BTOPYIO — B IEpUOJ
MHTEHCHBHOTO pPOCTa pacTeHHH. YIIOOpeHMs BHOCAT KyJIBTHBATOPOM-
pacTeHUeNUTaTeNIeM: NPH TNEPBOH MOAKOPMKE Ha paccTosiHue 6—8 cM ot
pacteHuil Ha riryOuHy 5—8 cM, IpHU BTOPOH — B CEpeMHY MEXIYpSIui Ha
rinyouny 10-12 cm.

BesokoyanHas kamycTa — OIHA M3 OCHOBHBIX OBOIIHBIX KyJbTYp. Ee
CTEP)KHEBOH KOPEHb YXOAWT BrayOh 70 0,5 M. XOpOIIO pacTeT Ha MOYBaX
€O CITA0OKHUCIION M HEUTpaTbHOH peaknueid cpeanl (pH 6,5-7,2). Ha xkuciprx
rmoyBax nopaxkaercs kmioi. Ha xaxxapie 100 11 OCHOBHOW MPOIYKIIUHU TTO-
TpebiseT B cpenHem 31 kr azora, 12 xr pochopa u 40 xr kanus. MakcuMmym
MMUTATEIBHBIX JJIEMEHTOB MOTpebisieT mpu hopMuUpoBaHHK KoyaHa. Karry-
CTa OYeHb XOPOIIO OT3BIBACTCS HA OpraHuueckue ynoopenus. OHa otTianva-
€TCsl UCKIIIOYHUTENILHO BBICOKOM TPeOOBATEILHOCTHIO K a30TY U MHTEHCUBHO
NOTpeOJIsIET €ro BIUIOTh A0 YOOPKH yposkasi. 1036l ynoOpeHuid o KamycTy
B 3aBUCHMOCTH OT 00OECIICUEHHOCTH IIOYBBI MTUTATEIbHBIMU 3JIEMEHTAMH U
BBICOTHI INIAHUPYEMOTO yposKasi MpruBeaeHs! B Tabu. 8.28 u 8.29.

Ta6auna 8.28. {03b1 yno0peHuii Mo 0BOLIHBIE KYJIbTYPbI, KI/Ta

}iz%‘;:sz;ﬂ;g; Jlo3b1 d)ocd)opum,lx Jlo3b1 KaJ'IPIfIHfIX ynobpe-
cToneHH yaoOpeHuit HUH
Vpo- | oxymsrypentio- pH 00eCIeYeHHOCTH pHu 06eCIIeYeHHOCTH
Kynb- | sxaii- CTH OB mouB P05 nous K;O

Typa | HOCTE, 3= = 3= = = | = = = 3=
wra |\ g g2 | €| E| S |szc|g| B|E|se| ¢

& g = = 5 | 58| 3 = 5| 58 =
1 2 3 4 5 6 7 8 9 10 11 12 13

JlepHOBO-N0130JIMCTHIE MOYBbI
Kamyc- | 400 | 110 | 90 | 60 | 60 30 - - | 120 | 90 60 30
Ta Ge- 600 | 120|110 | 100 | 120 | 90 60 | — | 150 | 140 | 120 | 90
noxe” | 800 | - | 120|120 - | 120 | 90 60| - | 150 | 150 | 140
JaHHas

Ceexna| 300 | 90 | 60 | 30 | 60 30 - - - 90 60 30
cromo- | 400 | 90 | 90 | 60 | 90 60 30 | - | 100 | 100 | 90 60
Bast 500 | 90 | 90 | 90 | 120 | 90 60 [ 30| 120 | 120 | 120 | 90
200 | 60 | 30 | - 90 60 30 | - - 60 30 -

Tomars| 300 | 90 | 60 | 30 | 120 | 90 60 | 30| 90 90 60 30
400 | 90 | 90 | 60 - 120 90 | 60 | 120 | 120 | 90 60
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Oxkonuanue 1a61.8.28

1 2 3] 45 6 7 8 | 9] 10 | 11 | 12 | 13
Mop- | 200 [ 30 | - 17— 190 ['60 |30 | - [420 [0 [ 60 [ -
b [7500 |60 |30 | — [ 120 90 | 60 |30 | 150 | 120 | 90 | 60

600 | 90 | 60 | 30 | — | 120 | 90 | 60| - | 150 | 120 | 90
Oryp- | 400 [ 30 [ - 17— 190 ["60 [730 | - 790 [60 [ 30 [ -
ot 200 | 60 | 30 | — | 120 | 90 | 60 | 30| 120 | 90 | 60 | 30
300 | 90 | 60 | 30 | — | 120 | 90 | 60| - | 120 | 90 | 60
Mﬂﬂepaﬂbﬂble NMOMMEHHBIE MOYBbI
Karyerd 300 | 60 [ 30 ] - | — | 40 ] 20 [ 20 ] - | 90 | 60 | 30
pannss 400 | 90 | 60 | 30 | — | 60 | 40 | 20 | — | 120| 90 | 60
500 | 120 | 90 | 60 | — | 80 | 60 | 40 | — | 150 | 120 | 90
Kany- | 400 | 60 | 30 | 30 | - | 40 | 20 | - | - | 150 | 120 | 90
cta 600 | 110 | 90 | 60 | — | 80 | 60 | 40 | — | 180 | 180 | 150
cpenHe-
mosx- | 800 | 120 | 120|110 | - |120| 100 | 80 | - |210| 210 | 210
Has*
Mop- | 300 | 30 | - | - | - | 60| 10 | 10| - | 90| 60 | 30
xoBb | 500 | 90 | 30 | 30 | — | 80 | 60 | 10 | — | 150 | 120 | 90
Coexna| 300 | 30 | - | — | — | 60 | 40 | 10| — | 90 | 60 | 30
g;g“"' 500 | 90 | 30 | 30| - |80 | 60 | 10| - |150| 120 | 90
Topdsnuku
300 | 30 | - | — | — |60 40 | 10] — |90 ] 60 | 30
Mop- 10
xoss | 500 | 60 [ 30 | - | - | o | 80 |60 | - |150| 120 | 60
Coexma] 300 | 30 | — | — | — | 60| 40 | 10| — | 90 | 60 | 30
€To10- | 500 | 6o [ 30 | - | - | 20| 80 |60 | - |150| 120 | 90
Bas 0

*Ha 1epHOBO-TIO30JIMCTBIX M OWMEHHBIX T04YBax (hOH ist KaycTsl — 49 T/ra, 1JIs oryp-
oB — 60—80 1/ra HaBo3a.

HaBo3 u ¢pocdopHo-KanuitHble YI0OpEHHUs MO KaIyCTy BHOCSAT OCEHBIO
WA BECHOW IO BCIAIIKY, a30THBIE — HE3aJO0JT0 IO BBICAAKH PacCajbl.
IIpenensHas no3a azota cocrabisieT 120 kr/ra. MecTHOE BHECEHHE TIPH T10-
caznke 1o 15 xr/ra A. B. CIOXHBIX yJaoOpeHuil (HUTpOaMMO(OCKH, HUTPO-
(docku U Ap.) yBeIMYHBaeT ypoxaiHocTh Ha 50 1/ra. OfHy-1BE TOIKOPMKU
KaIlyCThl MPOBOJAAT TJIABHBIM 00pa30M a30THO-KATUIHBIMH YAOOpPCHHUAMU
nepes; (OpMUPOBAHMEM KOYaHA INPU IUIAHUPOBAHMH BBICOKHX YpPO)KacB
CpeIHe- ¥ MO3IHECTEIBIX cOpTOoB (Tadu. 8.29).

[Ipu BO3nEeNBIBAaHUM HAa M3BECTKOBAHHBIX MOYBAX KaIyCTa WCIBITHIBACT
noTpebHocTh B 60ope. Ero BHOcAT B ocHOBHOe ymoOpenue (1 xr/ra). ITox
KaIlyCcTy TIPUMEHSIOT Cynb()aT aMMOHHS, MOYCBHHY, AMMOHUWHYIO CEIUT-
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Py, aMMOHHW3HPOBaHHBIH cynepdocdar, XIOpUCTHIA Kamuii, amMmmModoc u
npyrue GopMbI OTHOKOMIIOHCHTHBIX U CIOXHBIX yI0OpeHuit. OHa XOpOoIIo
OT3BIBACTCA, KaK U JPYrHe KyJIbTYpPhl CEMEHCTBa KaIyCTHBIX, HA CEPOCO-
JiepaKaIue yao0peHus.

Ta6nuna 8.29. /{0361 y1o6peHuii B psiiKU M VISl NOAKOPMKH OBOLIHBIX
KYJbTYP, KI/Ta

Kymrypa Bp M?SZCH;; p:(:)oce}ae INepBas noxkopmMka Bropas noaxopmka
N P,0s | KO N P,0s | K;0O N P,0s | KO
Kamycra
OenoKoYaHHas:
paHHSAs 14 20 10 20 - 30 - - -
CpeHENO3IHsS 15 15 15 30 20 30 40 - 60
MopKoBb - 10 - 15 10 20 - - -
CronoBasi ceekna | 10 10 10 20 15 30 20 - 60
Orypust 10 10 10 20 20 20 15 - 40
Tomarsl 10 10 10 15 20 15 30 — 30
Jlyk penuartblii - 10 - 15 15 20 20 - 30

YpoxkaltHOCTh CTOJI0BOM MOPKOBH IIPH OJIATOTIPUSATHBIX YCIOBUSX MO-
xkeT pocturath 600—-700 m/ra. Takas ypokallHOCTh HE MOXET OBITH obecte-
YeHa 3a CYET €CTECTBEHHOTO IUIOJOPOAUS IMOYBBI, MOATOMY MO MOPKOBB
HE0OX0IMMO BHOCUTH ynoOpeHus. OnTUMAaNbHAS PEaKIUs TOYBbI ISl CTO-
noBoit MmopkoBu pHyc) 6,0-6,5. B oTiindue oT cTOJIOBO# CBEKIIBI MOPKOBB
HE MEepPEHOCUT W30BbITKA KalIbIMs, [T09TOMY HM3BECTKOBaHHE IMPOBOIST IOJ
npenmectBeHHuK. Ha 100 1m ToBapHOW NMpOAyKLHMU MOPKOBb B CPEIHEM
BbIHOCHUT 23 Kr a301a, 10 kxr ¢dochopa n 38 Kkr kanms, 3T0 KajauemoOuBas
KynbTypa. MOpKOBb OTpULIATEIbHO PEAarupyeT Ha BBICOKUE KOHLEHTpALUU
MOYBEHHOT0 pacTBopa. OHa OYEHb XOPOIIO HCIOJB3YeT MocieaeiicTBUe
OpPraHUYEeCKNX U MHUHEPAIbHBIX yIOOPEHUH M HEe TpeOyeT HEeloCPEACTBEeH-
HOTO BHECEHHs OOJBIIMX 03 MHHEpanbHbIX ynoOpenuil. Ilog mMopkoBb
MOXXHO TPHMEHATH KapOamua, aMMo(oC, XJIOPHUCTHIM KaJIWd, KaTUHHYIO
CoJIb 1 ipyrue GOpMbI YA0OPESHUH.

Henb3st HEMOCPEACTBEHHO INEPEA MTOCEBOM MOPKOBH BHOCHUTH CBEXHI
HaBO3, TaK KaK 3TO BBI3BIBACT BETBICHNEC KOPHEIUIOZOB, CHIDKACT UX JIEXK-
KOCTb B IIEPHUOJ 3UMHETO XpaHeHus. B To ke BpeMsl OHa OT3bIBUMBA HA BHE-
cenue nepenpesiuero HaBosa (30 1/ra). [IpexenbHast no3a azora mox Mop-
koBb coctaBisieT 90 kr (Ha TopdsiHukax — 30-60 kr). OHa MOJNIOKHUTETHHO
pearupyer Ha HaTpuil, O3TOMY Jy4iueil GopmMol KalMHHBIX ymoOpeHui
Ul Hee ABISIeTCS KanuiHas COJb.
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Cucrema ynoOpeHUs] MOPKOBH CKJIAIBIBACTCSI U3 OCHOBHOTO W IIPHIIO-
CeBHOro BHeceHHs. [Ipr HE0OXO0MMMOCTH MPOBOAST NOAKOPMKH MUHEPAJb-
HBIMH  yOOOpEHMSMH  depe3 IBe-TPH  HEICTHd TI0CIe  BCXOIOB
(cM. Tabm. 8.29).

Cros0Basi cBeKJIa [0 CPAaBHEHUIO C MOPKOBBIO OTINYaeTcCsl OoJiee BEI-
COKHMM BBIHOCOM IIMTAaTEJIbHBIX 3JIEMEHTOB, M IO/ Hee NMPHUMEHSIOT Oosee
BBICOKHE JIO3bl yHOOpeHWH, Tpexae Bcero aszoTHBIX (cMm. Tabm. 8.28).
C 100 i TOBapHOHM MPOAYKLMH CTOJOBasl CBEKJIA BBIHOCHT 27 KI' a30Ta,
15 xr docdopa u 43 kr KaIH.

OnTuManbHas pPeaklus IMOYBBI JUIS CTOJOBOW CBEKJIBI, OJNH3Kas K
ueitrpansHoi (pHkey 6,2-7,5). J103bI M3BECTKOBBIX yI0OpEHHH B CEBOOOO-
poTax co cTosioBoil cBeksoil yBenuuuBaoT Ha 30 %. CronmoBas cBekna —
KalenroonBas KynbTypa, TpeboBarenpHas k Oopy. [Ipu HemoctaTtke Gopa
(0coOeHHO mOcCie M3BECTKOBAHMWS) OHA CHIKAET YpPOXKAWHOCTh M MOXKET
3a00JIeTh CepALICBUHHON MU cepoi THWIIBI0. HempocTaTok Gopa ycTpaHseT-
cs1 BHecenueM 1,0 xr/ra 6opa.

Oprannyeckne ymnoOpeHHs MOJ CTOJIOBYIO CBEKIY CIIEAYeT BHOCHTH C
OCEHM WJIM 1O/ TpeIIIECTBYIONIYIO KylnbTypy. HenocpeactBenHoe BHece-
HHUE claboTepenpeBIIero HaBo3a Mo Hee OKa3hIBaeT OTPULIATEIFHOE BIIHSI-
HHE Ha Ka4eCTBO KOPHEIJIO/I0B.

Cucrema ynoOpeHHS CTOJIOBOH CBEKJIBI COCTOWT W3 OCHOBHOTO W TPH-
IMOCEBHOTO BHECCHHS. MOXHO MPOBOJUTH MOJKOPMKHU: MPH MOSBICHUU 1—
2 HACTOSIMX JINCTOYKOB M B Hadayie (OpPMUpPOBaHUs KopHeroaa. J[03b1
a30Ta MO/ CTOJIOBYIO CBEKJIY HE JOJDKHBI MpeBbImath 90 kr/ra, a Ha Topdsi-
HBIX MouBax — 60 kr/ra. CTOIOBas CBEKJIa XOPOIIIO OT3HIBACTCSI HA BHECCHHE
XJIOPUJIOB KaJusi ¥ OCOOCHHO KaJHUHBIX yIOOPEHUH, COACPIKAIINX HATPHIA,
B YAaCTHOCTH KaJIMMHOH COMH.

Orypen — KyabTypa O4€Hb TpeOOBaTENbHAS K IIOIOPOIMIO TIOYBEI, YTO
00BSICHAETCS KOPOTKAM BETeTAI[MOHHBIM IIEPHOJIOM, CIabOPa3BUTON KOp-
HEBOW CHUCTEMOW M HU3KHMH IO CPABHEHUIO C JPYTMMHU OBOIIHBIMH KYJIb-
TypaMu KOX(Q(HUIMEHTAMH MCIIOJIF30BAHUA MUTATENBHBIX JJIEMEHTOB W3
yIoOpeHui.

Orypusl ciexyeT pasMemarh Ha II0YBaX C BEICOKHM COJCpPKAHHUEM Ty-
Myca 1 00513aTeIbHO BHOCUTH OpraHudeckue ynoopenus.. OTypiibl 4yBCTBH-
TEeNbHBI K KHCJION PeakiMy MOYBkI (ONTHMaNbHBIN nHTepBan pHyc 6,5-7,0).
W3BecTkoBaHME ITydllle IPOBOANTE IO/ MPEANICCTBEHHHK, a IO OTYPIIBI —
HeOoapuIMu J1o03amu (1-2 1/ra).

B pacdere Ha 100 11 TuIOZOB OTYpIIBI BRIHOCAT 29 Kr a3ora, 19 kr ¢oc-
¢dopa u 44 kr xanus. MakcUMaabHOE MOTPEOJICHUE MUTATEIBHBIX YJICMCH-
TOB NPUXOTUTCS Ha MEPHOJ TUI0T000pa30BaHHUS.
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Oryp1ibl 0O4eHb OT3BIBUMBBI Ha MOBBIMICHHBIE 03Bl OPraHUIECKUX yI00-
penuii. HaBo3 yiydimaeTr TeruioBoi pexuM, yCHIMBA€T MHUKPOOHOJIOTHYE-
CKYIO0 aKTHBHOCTb ITOYBBI, SIBJISIETCS HCTOYHUKOM MaKpoO- ¥ MUKpPO3JIEMEH-
TOB, IOBBIIIAET CHA0)XKEHHE PACTEHUH YIIIEKHCIOTOH, KOTOpas XOpOILIO
YCBAaMBAETCS €ro CTEJIIOMIUMHUCS JHCThbsIMU. CoueTaHHe OpraHHYeCKHX M
MHUHEPAIBHBIX YA0OpEHHi criocOOCTBYET MOBBIIICHHIO YPOXKAIHOCTH OTryp-
na. Orypusl He MEPEeHOCAT BEICOKOH KOHIEHTPALMK ITOYBEHHOT'O PAacTBOPA,
MO3TOMY CHCTEMa yAOOPEHUsI BKIIOYAET OCHOBHOE BHECEHHE, IPUITOCEBHOE
1 TOoIKOpMKH. [lepByr0 MOIKOPMKY MPOBOIAT cirycTs 15-20 mHe#t mocie
MOCaJKH, BTOPYIO — B Hawaje [BeTeHus. Orypipl CKIOHHBI K HAKOIUICHUIO
HUTPATOB, TIOATOMY TIpeieNIbHAS 71032 a30Ta cocTaBiseT 90 kr/ra.

TomaThl BbICAXKUBAIOT B TPYHT paccanoii. KopHeBas cucrema y HHMX
MOYKOBaTasl, XOPOILIO pa3BHUTas, IPOHUKAET B INIyOb mouBsl Ha 100—120 cm.
B pacuere Ha 100 11 m1010B paHHKE copTa TOMaToB notpedisor 20-35 kr
asora, 7-9 kr ¢ocdopa u 40-50 kr kanwms, cpeanecnensie — 30-40, 8-12 n
50-60 xr cooTBeTcTBEHHO. Takum 00pa3oM, TOMAThI 110 CPAaBHEHHIO C JPY-
TMMH KYJIbTypaMHu HOTPEOIISIOT OTHOCUTENIBHO MaJIo MUTATEIbHBIX 3JIEMEH-
ToB. TOMaT XOpOWIO pacTeT Ha OKYJBTYPEHHBIX CIa0OKHCIBIX II0YBaX
(pHkci 5,6-5,7).

W3-3a KOpoTKOTO Iepuoaa BereTanuu B berapycu BO3HHMKAIOT TPyAHO-
CTH TIPH HCIOJIb30BAHUM a30THBIX yJOOpEHMII HOA TOMAaThl. Y CHIICHHE
a30THOTO THTAHUS NMPHUBOIUT K Pa3pacTaHHUIO BETETATUBHOM MacChl pacTe-
HUH ¥ 3arsruBaHuio (Ha 15-20 mHel) mepuona co3peBaHus MIoAoB. CHilb-
HOMY Pa3BUTHIO BETETaTHBHOW MACCHI CIIOCOOCTBYET M BHECEHHE TIOJ TOMAT
HaB03a, MOITOMY HEIOCPEICTBEHHO IIOJ 3Ty KYJbTYpYy Cllabopas3iioxnKuB-
IMics HABO3 BHOCHTh HE peKOMEHJyeTcsl. I[IpUMEHSIOT TOJIBKO NeperHon
WM Tepenpesiunii HaBo3 B no3e 25-30 t/ra. Tomat TpeboBarenen k doc-
¢dopy, ocobeHHO Ipu HenocTaTke Temia. [1oaToMy 1oy ToMaTsl peKOMEHIYy-
€Tcsl BHOCUTD IOBBINICHHBIE 103bl (hocopHBIX ynoOpenuil. Buecenue ka-
JMHHBIX yNOOpeHHH He Bcerja crocoOCTBYET MOBBIMICHHIO YPOXKaHHOCTH,
HO OKa3bIBaeT MOJI0KUTEIBHOE BIMSHHUE HA KAUYECTBO TUIOJOB.

Ha nouBax ¢ HU3KHUM cozepkaHHEM 00pa TOMAThl XOPOILIO OT3BIBAIOTCS
Ha BHeceHHUe OOpHBIX ynmoOpenuit. IX BHOCST 10 moceBa B 1o3e 1 kr/ra 6opa
WJIM TIpU HeKOpHEBOH noaxkopMke — 500 r 6opHOH KucaoThl Ha 1 ra. bopHbie
ynoOpeHHs MOBBIIIAIOT CAXapUCTOCTh IUIOAOB M COAEPXKAHUE B HUX BHTA-
muHa C.

Pemuatserii siyk. OcobeHHOCTH JyKa — ciiaboe pa3BUTHE KOPHEBOW CH-
CTEMBI M HErITyOOKOE €€ pacIloi0oKEHHE B MaxXOTHOM CIJIOE, a TAKXKe UyB-
CTBHUTEJILHOCTh K BBICOKOW KOHIIGHTpPAIMK IIOYBEHHOro pacTBopa. JIyk
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MIPEONOYNTACT OKYIBTYPEHHBIC CyIECYaHbIe M JIETKOCYTIIHHUCTHIE MOYBHI
Xoporre ypoxkan OH AaeT M Ha HU3MHHBIX TOPQSHUKAX, OAHAKO M30BITOK
a30Ta 3aTATMBACT CO3PEBAHUE JIYKOBHUIl M OHHU IUIOXO XpaHsaTcs. Jist myka
ONTHMAJIBHOM sBJsIeTCsl ONM3Kask K HeWTpanbHO# peakuust noussl (pH 6,0-
7,0).

JIyk XopomIo oT3bIBacTCsl HA BHECEHUE MEPEIPEBILETO HABO3a WM HIepe-
raos (30 1/ra). Ceexwuii HaBo3 (50—60 T/ra) BEI3BIBACT CHIIBHBIN POCT Iepa u
3aTATHBACT CO3PEBAHME JIYKOBHII, TIO9TOMY €r0 BHOCAT IOJ IPEIIICCTBEH-
HUKH. XOpOIKMe pPe3yJIbTaThl JaeT COBMECTHOE BHECEHHE OPTaHMYECKUX U
MHUHEPAIbHBIX yIO0OpEHHUH.

Jlst o6pazoBanmst 100 1 myka-ceBka HeoOxoaumo 53 kr N, 16 kr P,Os u
40 xr K,O; ms nmyka-penku — coorBerctBenHo 20, 11 u 29 kr. ITurarens-
HBIE 3JIEMEHTHI B MEPBBIC J1BA MECALA JYK HOTPEOIIET MEAJICHHO, TIEPHOL
MaKCHMaJILbHOTO ToTpebaeHus — Gaza GopMupoBaHHS JTYKOBUIIBL. JIyKy Ist
00pa30BaHUs apOMATHYECKUX BEIIECTB Hy)XKHA cepa, IMO3TOMY JIydIle HC-
M0JIb30BaTh cepocojepxamue ynoopeHus (cyiabdaT aMMOHMS, NPOCTOH
cynepdocdar u ap.).

PermuaThlii Tyk Yamne BhIpaNIUBAIOT U3 CEBKa (MEJIKHUE JTYKOBUIBI 2—3 CM
B IMAMETPE) U CEMSIH (YepHYILIKa).

Ha nepHOBO-IOJ30JMCTHIX MOYBAaX IPHU CpeaHeil 00ecreueHHOCTH I10-
JBIDKHBIM (ocopoM u KanumeM 1o nocieneicTeuio 40—-60 1/ra HaBo3a MpH
IUIAaHUpYEeMO# yposkaiiHocTH Jyka 20 T/ra BHOcAT 80 Kr/ra 1. B. a30THBIX,
90 kr/ra xanuitaeix 1 70 kr/ra gochopHbix ynodbpenuit. Eciin nmanupyercs
nosryauth 30 T/Ta, o3y azora yBenaumuuBarT a0 90 kr/ra. Ha moiiMeHHBIX
ImoYBax B TepBoM cirydae BHocsaT 70 kr/ra azora, 60 kr/ra docdopa u
90 kr/ra xanus, Bo BTopoM — cootBercTBeHHO 90, 70 n 90 kr/ra. Cucrema
yIOOpeHHsT pemyaToro Jyka BKIIIOYaeT OCHOBHOE, IPUIMIOCEBHOE YIOOpEeHHE
u oakopMKH. [Ipu moceBe BHOCSAT rpaHyIHPOBAHHBINA cymiepdocdar B He-
6onpmmx go3ax (10-20 kr/ra a. B.). [logKOpMKH TPOBOJST TOJIEKO B IEp-
BOI1 MOJIOBHHE JieTa (MHAa4Ye JYKOBHUIHI HE BBI3PEBAIOT): Yepe3 MeECHI TOCie
MOCaJKi CEeBKOM U uepe3 2-2,5 Mecsiia MOpU I[OCEBE CeMEHAMU
(cM. Tabm. 8.29).

8.15.1. IlpuMeHeHHUe yA00peHHii B 3alIMIIEHHOM IPYHTe

OBoMIHBIE KYJIBTYPbl B TEIUTULAX HOTPEONSIOT 3HAUYUTEIbHOE KOJIHYe-
CTBO 3JIeMEHTOB IuTaHus (Tadm. 8.30).
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Ta6nuua 8.30. BbIHOC 2/1eMEHTOB NMTAHUS OBOIIHBIMHU KYJbTYPAMHU
¢ ypo:KaeM, I/KT IPOTYKIHA

KysTypst DJIEMEHTBI IUTAHUS
N P K Ca Mg
Tomar 3,2 0,4 52 3,8 0,5
Orypen 14 0,4 2,2 1,2 0,2
CaJlat KOYaHHBIN 2,3 0,3 3,3 0,7 0,2
Penuc 3,3 0,7 4,0 2,0 3,3
Iepen cnagkuit 4.0 0,6 47 2,4 0,5

[Tpu BbIpamIMBaHWYM OBOIIEH B 3aLIUIICHHOM I'PYHTE Npo0jeMa HaKoIl-
JICHUSI HUTPATOB B MPOAYKIMU 060cTpsieTcs. [IpOM3BOACTBO IKOIOTHYECKH
YUCTOM HPOAYKIMH 3aBHCUT OT YCJIOBHU BbIpalMBaHus, cyOcTpara, HC-
MOJIb30BAHUSI CBETOBOW JHEPTUH, 3AlIUTHl PACTEHHN U psAa JPYrUX IMpH-
YHH.

B ycnoBusix 3alllMINEHHOTO PYHTA MUTAHHE OBOIIHBIX KYJIBTYP MMeEET
cBOU 0cO0OeHHOCTH. TernuHbIe TPYHTHI 00JIAIAI0T BRICOKUM COJIEpIKaHHEM
OpPraHMYecKOro BEIIecTBa, a 00BEM KOPHEOOHTAaeMO# Ccpeabl OrpaHHYeH
(ManooObeMHast KynbTypa). YacTble W OOMJIBbHBIC HOJIMBBI CHOCOOCTBYIOT
BBIMBIBAaHHMIO IHUTATENILHBIX OJJIEMEHTOB, @ MHOTOKPATHBIE IOJKOPMKH —
HaKOIUICHHIO B TpyHTe OajulacTHBIX oOpa3zoBaHMil. Bce st ocobeHHOCTH
TpeOyIOT CO3/1aHMs CIelUAlIbHBIX TPYHTOB. B KauecTBe TEILIMYHBIX TPYH-
TOB UCIIOJIb3YIOTCS TPYHTHI CIICAYIOLIETO COCTABA:

1) ausunHbi TOp® (75 %) + nepHoBas 3emits (25 %);

2) uusunHbIH TOp® (60 %) + neprosas 3emits (20 %) + HaBo3 (20 %);

3) uuzunnblil Topd (100 %);

4) sepxoBoii Topd (100 %);

5) ropd (80 %) + my3ra rpeunxu (20 %);

6) Topd (65 %) + mysra rpeunxu (35 %);

7) Topd (50 %) + mysra rpeunxu (50 %).

B IpyHTOBBIX TEIUIMIIAX TOJIIMHA HACBHIMHOTO CJOSl MOYBBI (IPyHTA)
25-30 cm. Ha 1 m” Temmmist Hano 3arotoButh He Menee 0,20-0,25 M° rpyH-
Ta.

B npoMBINUIEHHOM TEIUIMYHOM OBOIIEBOJICTBE NPAKTHKYIOT MHOTOJIET-
Hee HCIIOJIb30BaHMe ITOYBEHHBIX TPYHTOB B TedueHue 15-25 et npu coburo-
JICHUU KOMILIEKCa MEpONPUITHH 10 00e33apakuBaHui0 (MpOMapHBaHuUe,
ra30Bas U BIXHAS Oe3NH(EKIHS) U PacCOICHUIO (IPOMBIBKA IIPH HATUIUN
IpeHaKHOW cucTembl). HaBo3 s TeIumiIl B mesIX OMOTEpMHUYECKOH /1e3-
MH(EKIUK CKIAANPYIOT OTACIBHO B MITA0Es CPOKOM Ha 2—3 MecsIia.
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Husunbb Topd momKeH o0nanaTh onpeaeeHHBIMA CBOMCTBAMH: HOP-
MaJIbHO30JbHBIN (0K0JI0 12 % 3071b1), CTENeHb pasiioxenus He oonee 40 %,
Biaroemkocts 500-1000 %, crerneHp HACHIIIEHHOCTH OCHOBaHHMAMU 65 %,
CpenHsisl eMKOCTh KaTHOHHOTO oOMeHa 137 cMoub/Kr, copep)kaHue azora
1,6-2,6 %, docdopa — 0,05-0,40 %, kamus — 0,03-0,20 %, kanprms — 1,5—
3,0 %, xene3a — 0,20-3,0 % na abcomoTHO cyxoit Topd. He pexomenayet-
Csl UCITIOJIb30BAaTh M3BECTKOBBIC W BHBHAHHWTOBBIE TOpda, a Takxke Topd ¢
BBICOKHM COJIep’KaHHeM Oopa.

BepxoBoii Top) B 4UCTOM BHIEC U B CMECSIX BCE OONBIIEC MPHUBICKACT
BHUMaHHE KaK dKOJOTHIECKH YHCTHIA CyOCTpaT IS BRIPALIMBAHUS OBOIICH
B 3amuIIeHHOM TpyHTe. OH OTIHYaeTcss HEBBICOKOH CTOMMOCTBIO IO CPaB-
HEHHWIO ¢ MUHEPAILHOW BaTOW, JIETKOCTHIO YTHIIM3AIIUH, OOJBIIUMHE TIPH-
POIHBIMU 3aracaMu. [Ipu HCHONB30BaHUM B KayecTBe cyOcTpara HoydaroT
HE MCHBIINN, YeM Ha MUHEpAJbHOW BaTe yposkail, a Oosblias OydhepHas
CHOCOOHOCTB €ro MO3BOJISIET CHU3HUThH PUCK, CBSI3aHHBIN cO cO0sIMU B padoTe
cucrteM opomeHus. OBOLIM MOXXHO TaKKe BBIPAIIMBATh Ha COJIOMEHHBIX
Tiokax. Cojoma moJKHA OBITH CBEXKEH M HEe 00paboTaHHOM repOuIIaMu.
Ee npeccyroT B TI0KH pazmepom 0,5x0,5x1,0 m.

JIy1s BBIpaImuBaHuS B TEIUTUIIAX HCIIONB3YIOT U HHEPTHBIC MaTEePHAJIBL:

1) MuHepanpHast Bara;

2) mepauT;

3) anronopwr;

4) KepaM3HT;

5) kepam3uT + 5 % TIMHEL.

WHepTHble MaTepHajbl HE COJEPKAT MUTATESIbHBIX 3JEMEHTOB, HO MPHU
BHECEHWHU yOOpPEHMI CITOCOOHBI MX HAKATINBATS.

MunepanpHas BaTa — 3TO MMIIOPTHBIHM, JOPOTOCTOSIIUN CyOCTpaT, KO-
TOpbIN He ytunusupyercss B bemapycu. Ee MOKHO HCHOIB30BaTh TOJIBKO
2 roma. Jlns yTHIM3alUH ee MOXHO OTBO3UTh B Hupepianmapl, 4To 00X0-
IUTCA O4YeHb Joporo. Ilepnut, anromoput, kepam3uT, KEpaM3uT + TIIMHA —
9T0 Genopycckue MaTepHaibl, KOTOpbIE MOKHO MCHONb30Bath 5 jeT. C ux
yTrnnzamyeil He ObIBaeT mpooIieM.

Jluist onpesienieHus arpoXUMHYECKHX TTOKa3aTeliei MOYBOrpyHTa INPOKO
UCTIOJIb3YIOTCS PE3YNbTaThl aHAJIM30B BOJHOM BBITSDKKM TEIUIMYHBIX TPYH-
ToB. ONTHMaIbHAsI peaKklysl TEIUIMYHBIX TPYHTOB JI0JDKHA OBITH OJNM3KOH K
HelrpansHOH, pH BomHO# BHITSDKKH 6,5—6,8. Jl03y WM3BECTH TEIUTMYHBIX
TPYHTOB OTIPENENAIOT C UCTIOIBb30BaHNEM BEIWYUHBI pPH COIEBOI BBITSIKKH
WK TI0 THAPOTUTHYECKON KuciotHocTH (1/2 Hr).
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TennudHbIe TPYHTHI 1O COJCPIKAHUIO BOJIOPACTBOPUMBIX MUTATECIBHBIX
BEIIECTB MOAPA3ACIAIOTCS HA 5 YpOBHEW: HU3KUM, yMEPEHHBIH, ONTUMAab-
HBI, MMOBBIIICHHBIN, BRICOKHIA (Ta0I. 8.31).

Ta6auna 8.31. YpoBHH 00ecnie4eHHOCTH TEIUIHYHBIX IPYHTOB 1eMeHTAMH NUTAHUS

YpoBenb obecrie- CojepxaHue, MI/J1 IpyHTa
YEHHOCTH N P,0Os KO Mg
Huskuit 0-42 0-11 0-66 0-24
YMepeHHbIiH 43-48 12-22 67-133 25-48
OnTuManbHbIi 85-126 23-34 134-199 49-72
TToBbILICHHBIH 127-168 35-45 200-250 73-96
Bricokwuii 169-210 46-57 251-350 97-120

[Ipu BeIpamMBaHUM OBOIIHBIX KYyJBTYp HA TEIUTMYHBIX CyOcTpaTax
yI0OpeHHsi BHOCAT B BHJIE OCHOBHOM /03Bl M noaxopMok. ITox tomar, ne-
per 1 0COOEHHO OTypLBI HE NMPUMEHSIOT BBICOKHE 03Bl YHAOOpeHHH 10
BCTYIUICHUS] PACTEHUH B IUIOJOHOIICHHE C LEJIbI0 OIPAaHUYEHHsI BETeTaTHB-
HOT'O pOCTa.

Jlyist mosmyueHust BBICOKOTO YpOjKasi IO/ OBOLIHBIE KYJIBTYPHI JUIsl CO3/ia-
HUSI ad9paliii KOPHEBOM CUCTEMBI BHOCST 3HAUNTEIIbHBIE HOPMBI PHIXJISIIIX
MaTepHaJIOB M OpPTaHMYECKUX yHoOpeHHH. BHeceHne HaBO3a M PHIXJIIIIX
MaTEepHAJIOB C BBHICOKHM CONIEpKaHWEM aMMHaKa HEXeJaTeJIhbHO, TaK Kak
HEpPEIKO MPUBOIUT K 05KOTaM PacTCHUH.

CBeKEPUTOTOBIICHHBIE HACHITHBIE TPYHTHI 10 BHECCHHS yIOOpeHUi
collepkaT HeOOJBIIOE KOJMYECTBO AJIEMEHTOB IHUTAHUSA, KOTOpPOE HYKHO
YBEJNIMYHTE O HEOOXOIMMOTO YPOBHA. B TpyHT BHadajie BHOCAT OpraHUYe-
ckue ynoopenus (HaBo3 miu komnoct). Eciau nepBast KynbTypa orypel, To
npumMenstoT 250-300 1/ra koMmocTta. B mociemyromiie roapl 103y OpraHu-
4yeckux ynoopenui canxarot 10 150-200 T/ra U MPUMEHSIIOT UX €XKETr0/THO.

Cunraetcs, uto ¢ 300 T HaBo3a Ha 1 ra BHocuTcs B cpegHeM 1500 kr
asoTa, 330 kr docdopa, 1500 kr kanus, 60 r kobanbTa, 0k0J10 10 T 307TBHBIX
BEIECTB (HE MEHee 5 T KaJbIUsi U MarHusi).

Oprannyeckre ynoOpeHus: (HaB03, KOMITOCTBI) BO M30EKaHHE O0XKOTOB
BHoCAT 3a 7-10 gHe#l no mocanku pacteHuil. B rpyHTe conepkanue aMmu-
a4HOTO a30Ta He AOJDKHO npeBbImath 25—-30 % oT 00mero KOIMIecTBa MH-
HEpaJbHOTO a30Ta. HemomycTHMO MpUMEHEHHUE KUIKOTO HaB0O3a, KOTOPBIH
HEMCHTUPYET W YIUIOTHSET TpyHT. OpraHudeckne ymoOpeHHs BHOCAT Ha
rIyOHMHY CJIOsI TPpyHTa, MOCJIe Yero OTOMPAIOT MPOObI Ha arpOXMMHUYECKHN
aHanu3. [lo ero pesyibTataM pacCYMTHIBAIOT KOJMYECTBO H3BECTKOBBIX
MaTepUalioB U MHHEPAIbHBIX yJ0OpPEHUi, KOTOpble HEOOXOMMO BHECTH B
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OCHOBHYIO 3ampaBKy. M30BITOK a30Ta B TPyHTE Meped MOCaAKOH MOXKHO
YCTpaHUTh BHECEHUEM OMWIOK u3 pacyera 100 M Ha 1 ra, CHU»xas TeM Co-
nepxanne ero Ha 10 mr/n. BrHocsat ommiku 3a 1,5-2 mecsna 10 mocanku
paccansl. Jl03bI BHECEHHS MUHEPAIBHBIX yIOOPEHUI B OCHOBHYIO 3aIlIPaBKY
(mepen nocaikol pacTeHHi) mpuBeneHbI B Tabu. 8.32.

Ta6nuna 8.32. 10361 BHeceHHsI YI00peHHUIi B OCHOBHYIO 3alIpaBKy, Kr/ra

YpoBeHs co-
JepIKaHUs
[ATATENLHBIX N P,0s K,0 CaO MgO
BEILECTB B
IpYHTE
Tomar
Huskuit 315-250 600-450 1000-780 350-300 620-420
YMepeHHblid 250-190 450-230 780-570 300-210 420-260
OnruManbHbIi 190-130 230 570-390 210-140 260-160
TToBbILICHHBIH 130-60 — 390-180 140 160-80
Orypen
Huskuit 250-170 600-450 390-260 300-210 180-130
YMepeHHblid 170-85 450-230 260-130 210-105 130-80
OnTUMaIbHbIH 85 230 130 105 80
Pemnc
Huskuit 75 300-150 260-180 65 105
YMepeHHbIi - 150 180-90 - -
OnTuManbHbIi — — 90 — —
Iepen
Huskuit 230-180 500-350 380-240 170-130 360-190
YMepeHHslii 180-130 350-100 240-120 130-65 190-85
OnTuManbHbIi 130-80 100 120 65 85
TloBbITIeHHBIHT 80 = = - -

J10361 MUHEpaNBHBIX yIOOPEHUH 3aBUCAT OT KyJNbTYypHI H YPOBHEH CO-
Jlep KaHusl MUTATeNIbHBIX BellecTB B rpyHTe. [locie 3ampaBku rpyHTa opra-
HUYECKAMH W MUHEpANbHBIMH YHOOpeHHsAMH OepyT mpoOy TpyHTa ais
OTIPEICTICHUS B HUX JJIEMEHTOB ITHUTAHUSI.

[lepBeIit aHanM3 rpyHTa JUIS TPOBEACHUS ITOJJKOPMOK OCYIIECTBIISIETCS Ue-
pe3 MecsiL TIocIIe MOCaKU paccabl B TpyHT. Pacyer 1103 BHeceHus yoOpeHuii
B TIOJJKOPMKH TPOBOAT MO PE3yJbTaTaM €KEMECSMHOTO aHaju3a IPyHTa, J0-
BOZISl YPOBEHb COJEPIKAHMUS 3JIEMEHTOB IUTAHKS 10 ONTHMAJIBHOTO.

OCHOBHYIO 3alpaBKy IPOBOJAT JI0 PEKOMEHIYEMBIX ONTHMalIbHBIX
ypoBHeii (Tadi. 8.33).
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Tab6nuna 8.33. OnTuMabHbIE YPOBHYU MUTAHUS /151 OCHOBHOI
3anpaBKH, MI/J1

KynpTypsl pH N P K Ca Mg
Tomar 5558 | 130-160 25-40 220-250 | 200-220 | 60-70
Orypen 50-6,0 | 120-150 30-40 200-220 | 180-200 | 60-70
Crancuit 57-6,0 | 100-130 20-30 180-200 | 150-180 | 50-60
neper

B T1abn. 8.34 mpuBeneHB peKOMEHIyeMBIE I03bI 3JIEMEHTOB ITHTaHUA

JUIsl TIOZIKOPMOK OBOLIHBIX KYJIBTYp Ha TopdsiHOM cyOcTpare.

Ta6nuna 8.34. YpoBHH NUTAHUS U KOPPEKTHPOBKA MHTATEJIBHOI0 PACTBOPA
Ha Top(siHOM cyOdcTpaTe

I'pamanus
Kynsty- yposHeii Copepixanue N p K Ca Mg
pbI B cyOcTparte
1 TIONPaBOK
YposHu Huskoe <60 <10 <100 <120 <30
MHUTAHUA,
/1 YMmepeHnHoe 60-130 | 10-25 [100-220] 120-200 | 30-60
Tomar Ionpasku Huskoe +85 +25 +135 +90 +35
MUTATEIBHOrO
pacTBopa, YmepenHoe +50 +15 +75 +50 +20
MI/TT
YpoBuu Huskoe <80 <20 | <130 <120 <40
MUTaHMS,
. YmeperHoe 80-120 | 20-30 [130-2001 120-180 | 40-60
Oryper Ionpasku Huskoe +55 +15 +80 +70 +25
MUTATEIBHOTO
pacTBopa, YMepeHHoe +35 +10 +45 +40 +15
Mr/a
YposHu Huskoe <60 <10 <100 <90 <30
MUTAHUS, 10— 100- 30—
- M/ YMmepeHnHoe 60-100 20 180 90-120 50
A Ionpasku Huskoe +55 +15 +90 +75 +25
neper
MUTATEIBHOrO
pacTBopa, YmepenHoe +35 +10 +50 +60 +15
MI/TT

IMonxopMKy (KarenbHbIH TOJIKHB) MOBTOPSIOT yepe3 7—15 mueit. Orypus
Y TOMAThl 32 BEreTalMIO MOAKApMIUBaIOT 5—8 pa3. HekopHeBbie MOIKOPM-
KU CJIeIyeT MPOBOAUTH B MAaCMypPHbIE THU WM B MEPBYIO MOJOBUHY JHS.
HckirogaeTcs mpoBeieHHE ITOIKOPMOK B JICHb cOOpa IIO/I0B.
PacTBOp ISt TOAKOPMKH TOJDKEH OBITH ONpENeNICHHON KOHIEHTPAIHH,
KOTOpast 3aBUCUT OT KYJIBTYPHI U (pa3bl pa3BUTHUS KYJIbTYPHI.
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KoHIeHTpanss NUTaTeNbHBIX BEIIECTB B HadallbHbIC (ha3bl Pa3BUTHS
Oosiee HU3Kas, 4eM B mo3aHue (aszpl. B cosHeuHble THH KOHLEHTPAIHIO
IIUTATEJIbHBIX PACTBOPOB yMEHbUIAIOT. [I0AKOPMKHN 3aKaHYMBAIOT 32 MECSI
JI0 OKOHYaHUs cOopa ypoxKas.

CoBpeMeHHbIE TEXHOJIOTUH BBIPAIIMBAHUS OBOIIHBIX KYJIBTYP B 3UMHHX
TEIUIMLAX IPEeIyCMaTPUBAIOT HCIOJb30BaHHE yHoOpeHui, obecrieunBaro-
KX HE TOJILKO TOJIHOIEHHOE MUHEpaJbHOE IHTaHWe, HO U Oecriepedoii-
HyI0 pa0OTy CHCTEMBI KaleJIbHOTO MOJINBa. Y TOOPEHHS IS TEIUTHIT TOJDK-
Hbl OTJIMYAThCSl BBICOKONW XMMHUYECKOH YMCTOTOHW U IMOJIHOM pacTBOPUMO-
cTbio. JIyis Becex ynoOpeHuit JUIs TeTUINI] BBOASATCSA CTPOTHE OTPAHIUUYCHHUS 110
COJICP)KaHMIO TAKMX TOKCHUYECKHX JISI OBOIIHBIX PACTCHUH 3JIEMEHTOB, Kak
xJ0p ¥ HaTpui. [ToMrMO 3TOTO KamenbHasi CHCTEMa OPOIICHHS MOXKET pa-
00TaTh TOJBKO IPH YCIOBHH IIOJHON PacTBOPUMOCTH, TaK Kak BbINageHUE
coJiell B 0CaJJOK NPUBOAMT K HAPYIIEHUIO paboThl 000pYI0BaHUS BIUIOTH 10
MIOJTHOTO BBIXO/a U3 CTPOsi. BeiOop ynoOpeHuit [uis TeruumIy ciieyeT mpoBo-
JIUTh C Y4ETOM TOr'0, YTO BCE MApKH HCIIOJIB3YEMBIX yIOOPEHHH MOXKHO
ObUIO OBl CMEIIMBATh U PACTBOPSATH B OJHOW €MKOCTH, CO371aBasi HEOOX01u-
MBI€ MTPOTIOPLIMH 3JIEMEHTOB ITUTAHHUS.

KanensHpI MONMB IIMPOKO HPUMEHSIETCS B TPAKTUKE TEIUIMYHOTO
OBOILEBOZICTBA BO BCceM Mupe. OHAKO COBPEMEHHBIE KalelbHbIE CHCTEMBI
BECHbMa JIOPOTH.

B unCcTHTYTE O0BOmEeBOnCTBa HAH Benmapycu pa3zpaborana ynpomeHHAs
cHcTeMa JIOKaJIbHOTO (KaleIbHOT0) OPOIICHHSI Ha OCHOBE TaK HAa3bIBAEMOTO
YBIIQXKHHUTENS C BEPXHUM 3KpaHoM. OHa o0OecIrieunBaeT BIOJIHE YAOBICTBO-
pUTETbHOE KAadecTBO MOJHBA, HO NMPHU 3TOM 3HAYMUTENIBHO JIELICBIIE 3apy-
OEXKHBIX CUCTEM.

s ynoOpeHus OBOIIHBIX KyJIBTYp B TEIUIMIAX IIMPOKO NPHMEHSIOTCS
yaoOpenuss bylickoro xumudeckoro 3aBoja, Poccus (tabm.  8.35),
3A0 «Kemmupa Arpo», Poccust (tabm. 8.36), ynoopenus PG Mix (tabm. 8.37).

Ta6nuna 8.35. Xapakrepucruka ynoopennii Byiickoro xummieckoro 3aBoja

Bunp! ynobpenuit CocraB u conepxxanue, %
Doctop - 22,9
Monodocdar kamaust Kaumiii — 28,5
Cynbgar Maraus Marnuii - 10,0
Cepa—13,5
Cenurpa KanueBas Asor - 138
Kammuii — 38,2
Cenurpa KanplueBas Asor N 155
Kanpumii — 19,0
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Ta6auna 8.36. XapaKkTepuCTHKA BOJOPACTBOPHMBIX Y100peHHi

3A0 «Kemupa Arpo»
DJEeMEHTBI TUTAHUS Conepxanue, %
Ke-
Ke- Ke- Hr- Ke- Hur- | Kanbiue- | Mmupa
Dop- Mupa par
Hazpanue MHpa MHupa par Bast Yuu-
myra | Ko e oo | M Cynep | ks | cemirpa BEp-
ou Ap HUS ynep P cal?'l
Asor N 14,0 6,4 9.4 11,0 13,8 15,5 10,0
24,0
Docdop P 11,0 11,0 - (P,05) - - 20,0
. 24,0 46
Kannit K 25,0 31,0 - K:0) | (K:0) - 11,0
Cepa S 18 4,0 - 6,0 - - 25
Maruuit Mg 14 2,7 8,1 - - - 1,0
Keneso Fe 0,1 0,1 - 0,5 - - 0,1
bop B 0,02 0,02 - 0,08 - - 0,15
Menb Cu 0,01 0,01 — 1,0 - - 0,1
Mapra- 1y | 01 | 04 - 0,4 - - 07
HeIl
LnHk Zn 0,01 0,01 — 0,2 - - 0,1
Momi- | vo | 0002 | 0002 | - 01 - - 0,01
JIeH
KobansT Co 0,001 0,001 - - - - -
Yox I 0,001 | 0,001 - - - - -
Xpom Cr 0,001 | 0,001 — - - - -
Cenen Se = = = = = = 0,0006
Kanpumii Ca - - - - - 19,0 -

s xanenpHOTO OpOIIEHHS IeNecO00pa3Ho MPUMEHSITh KOMIUICKCHBIE
cOamaHCcHpoBaHHBIE YIOOPEHMs, COEpIKaIINe HAPSILYy ¢ MaKpOIJIEMEHTaAMU
1 KOMIDIEKC MHKPOAJIEMEHTOB B (pOpMeE JIETKOYCBOSIEMBIX XEJIaTOB.

Ta6uuna 8.37. Xapakrepucruka ynodpenuii PG Mix

DieMeHT Dopmyta PG Mix PG Mix PG Mix
ITUTaHUs 14+16+18 12+14+24 15+10+20
1 2 3 4 5
N 14,0 12,0 15,0
Asot NH,4 8,5 5,0 6,5
NO3 55 7,0 8,5
O6muit P,0s 16,0 14,0 10,1
Docdop BonopactBopumblii 15,2 133 95
P20s
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OkoHuaHnue tabn. 8.37

1 2 3 4 5
Kanuii KO 18,0 24,0 20,0
Maruuit MgO 0,8 2,0 3,8
B 0,03 0,03 0,03
Cu 0,15 0,15 0,15
Mn 0,16 0,16 0,16
MukpoanemeHTsI Mo 0,20 0,20 0,20
Obree Fe 0,09 0,09 0,09
BopopactBopumoe Fe 0,09 0,09 0,09
Zn 0,04 0,04 0,04

[Tpn BbIpalMBaHUK OBOLIHBIX KYJIBTYP B 3alUIIEHHOM TI'DYHTE CTOMT
3aja4a TOJIy4UTh B CBSI3M C BBICOKMMH 3aTpaTaMM BBICOKMH ypokail mpu
BBICOKOM Ka4eCTBE MPOAYKIIHH.

JIyist CHIDKEHUST HAKOIUICHHSI HUTPATOB B MPOJYKIUHU BAXKHO TOIAEPKH-
BaTh ONTHMAIBHYIO OTHOCHTEIBHYIO BJI@XXHOCTh BO3ayxa. OnrumaibHas
OTHOCHTENbHAS BIAXHOCTH Bo3myxa mis orypua 70-80 %, mis tomarta u
3€JIeHHBIX KyJIbTyp — 60-75 %. BiakHOCTE IrpyHTa HE TOJDKHA OIYCKaThCs
HIDKE TipenenbHoro ypoBHs (60 % HB). Bonpmoe 3HaueHne Ui MEHBIIETO
HaKOIUICHHSI HUTPATOB B OBOINAX MMEET YIydIIeHHE yCIOBHH OCBEIICHHO-
CTH (4YHcTast KPOBISA, MYJIbUHMPOBAHUE MOBEPXHOCTH TIPSl CBETOOTPAXKAIO-
IMAMH  MaTepHaJIaMH, COOIOJEHNE HOPM BBICEBA U MOCAAKH, CBOEBPEMEH-
HOoe (hopMHpOBaHUE PACTEHUH Ul 0OecredeHusl IOJIHONH PaboTOCIIOCOOHO-
cTH pacTeHuit). O0s3aTeNbHBIM arpOTEXHUYECKHM MPUEMOM JIOJKHA OBITh
nogkopmka CO,. YpoBeHb onTuManbHbIX KoHUeHTpauuil CO, He NOoKeH
npessimath 0,15-0,18 %. I[ToaKOpMKH YrieKHucIIOTOW Jiydllle IPOBOJIHUTH
yTpoM (Ha 100 M2 mocaziok 2-2,5 Kr IHIIeBoit YIAEKHCIOTHI).

TemriepaTypHbIii peKUM B TEIUIMIAX PEKOMEHJYeTCs IMOJIEePKUBaTh B
CTPOTO OMNpPEEICHHBIX IPAaHAIAX AJIsl KOHKPETHBIX OBOIIHBIX KynbTyp. [To-
BEIIIICHHIE TEMIIEPaTypHl BO3AyXa (0OCOOCHHO MeperpeBHsl B ampee-mMae) Bbl-
3bIBACT 3HAUNTEIHHOE YBEIINICHUE HUTPATOB B POTYKIIUH.

CHIDKCHHIO COZIEpKaHMSA BPEAHBIX BEUICCTB B OBOILIHOM MPOMYKINH
CHOCOOCTBYET COBMECTHOE BHECEHHE MUHEPAIBHBIX M OPTaHUYECKHUX yI00-
peHuil.
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9. BJIMSIHUE YI[OBPEIEI/II‘/‘I HA KAYECTBO YPOXKASA
CEJBbCKOXO3AUCTBEHHBIX KYJIBTYP

KauecTBOM NposyKIMU Ha3bIBAIOT COBOKYITHOCTh CBOMCTB NPOIYKIIHH,
00yCIIOBIMBAIONIMX €€ IPUrOJHOCTh YJOBJIETBOPATH OMNpEJEIEHHbIE I0-
TpeOHOCTH B COOTBETCTBHH C €€ Ha3HAYCHUEM.

Tak, JeH-7oNTyHel OLCHUBAIOT TI0 BBIXOJY JJIMHHOTO BOJIOKHA, caxap-
HYIO CBEKJy — II0 COICp)KaHUIO caxapa, Kaprodenb — Kpaxmaina, parc —
Macla # T. JI.

B HacTosmmee BpeMst Ka4eCTBO JOJDKHO BKIIFOYATH TaKXKe aHAIN3 Ha Oe3-
OTaCHOCTh MPOAYKIIUHM PACTCHHUEBOJCTBA, TaK KaK KPOME OCHOBHBIX Opra-
HUYECKUX COCIWHEHHH, MPEACTABISIONINX OTPOMHYIO NMUTATEIbHYIO ICH-
HOCTH (OEJIKOB, JKUPOB, YIJIEBOJOB, BUTAMHHOB U Jp.), PaCTEHHE MOXKET
COJIepIKaTh HEeXXellaTeIbHbIE COSIMHEHHS U BKIIFOUEHUS (HUTPATBI, TSKEIIbIe
MeTaJUIbl, PaJUOHYKINABI U T. 1.). [lox OnoIOrMuecKuM KauecTBOM pacTe-
HU NoJjpa3yMeBaeTcs CyMMa MoKa3arelieil X XMMHYECKOTo 1 OMOXUMHUYe-
CKOTO COCTaBa, 00YCIJIOBJIMBAIOIINX HOPMAJIbHBII OOMEH BEIIECTB Y KHBOT-
HBIX W YeJOBeKa, MOeAAIOINX pacTHTENbHYI0 numly. [IpaBuibHOE nmpume-
HEeHHe yIOOpEeHHI JOJDKHO YITydIIaTh WM, IO KpaifHel Mepe, He yXyAIaTh
OmoIoTHMYecKoe KadecTBO PACTCHHEBOMYCCKON IMPOAYKIUU TPH YBEIHYE-
HUH YPOKAaHHOCTH JJO0 BO3MOXXHBIX IIPEAETIOB.

Tak Kak ceIbCKOe XO3SHCTBO MPOU3BOAUT B OCHOBHOM IIPOIYKTHI ITHTA-
HUS IS 9eNIOBEKa, BRICOKOE Ka4eCTBO €TI0 IMPOIYKIINH — BaKHEHIIIas 3ajaqa
arpoXMMHU. B 3aBHCHMOCTH OT YCIIOBHI BEIpAIIMBAaHUS COJCPKAHUE Oeka
B IIIICHHUIIE MOXKET KojiebaThes oT 9 mo 25 %, kpaxmaia B kapTodene — oT
10 mo 24, caxapa B caxapHoi cBekie — oT 12 10 22 %, KOTHYECTBO KHpa B
CeMeHaxX MaclIMYHbIX KyJIbTyp, CaXapoB M BUTAMHHOB B IUIOJaX M OBOILAX
MOXET U3MEHATHCS B 1,5—2 pa3za. YCIIOBUS BHEIIHEH Cpejibl (TeMIeparypa,
BJI&)KHOCTh HOYBBI M BO3/lyXa, CBET, [IOUBEHHBIC YCJIOBUS H JIp.) BIUSIOT Ha
WHTEHCHUBHOCTD IPOTEKAMOIIMX B PACTEHUSIX ITPOIIECCOB.

Hawnbonee cunbHOE BIMSHUE HA KaYeCTBO PACTEHHEBOAYECKOM MPOIYK-
LMY OKAa3bIBAIOT Pa3HOHANpPABICHHBIC IPOLECCHl — OMOCHHTE3 OENKOB U
JPYTUX a30THCTBIX COEAMHEHHWH M OHMOCHHTE3 YIJICBOAOB WM >KUPOB.
[Tpn ycunennn O6nocuHTe3a OSIKOB yMEHBUIAETCS CHHTE3 YIJIEBOJOB HIIN
JKHPOB, U HA00OPOT.

C nomonrsio ynoOpeHnii MOKHO U3MEHSTh HAIIPaBICHHOCTH MPOIIECCOB
oOMeHa BEeIIeCTB W PeryJInpoBaTh HAKOIUICHHWE B PACTCHHAX ITOJIE3HBIX IS
YeNI0BeKa BEIIECTB — OEITKOB, KpaxMaia, CaXxapoB, KHPOB, BATAMUHOB U Jp.
O BIMSHUHM OCHOBHBIX SJIEMEHTOB IMHUTAHMS HA OMOXMMHYECKHE MPOIECCHI,
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MPOTEKAIONIIE B PAaCTEHHAX, YK€ paccKa3blBaIoCh paHHee. OCTaHOBUMCS
Ha POJIM OCHOBHBIX BUJIOB YI0OpEHHH B PEryJHMpOBaHUN KauecTBA PACTEHH-
€BOUECKOHN MPOAYKIIHH.

A30T BXOJHT B COCTaB BCEX IMPOCTHIX U CIOKHBIX OEITKOB, HYKJIEHHOBBIX
KHCJIOT, UIPAIOLIUX HCKIIOYHTENLHO BAXKHYIO POJIb B OOMEHE BEIECTB B
opranusme. OH comepKUTCs Takke B Xiopodumie, pocdarnnax, ankanon-
nax, GepMeHTaX W BO MHOTHMX JPYTMX OPraHWYECKUX BEIECTBAX PaCTH-
TEJIFHBIX KIETOK. B HauanpHBIN mepnoj pocta pacTeHNs TOTPEONIAIOT CpaB-
HHUTEJIBHO HEOOJIBIIOE KOJIMYECTBO a30Ta, OJHAKO HEIOCTAaTOK €ro B 3TOT
MIEpHO/ OTPHULATEIBHO CKa3blBACTCS Ha IalbHEHIIEM pOCTE PaCTEHHH.
Hanbonee WHTEHCHBHO PAacTEHUs IOTJIONIAIOT a30T W3 TOYBHI ISl CHHTE3a
aMHHOKHCIJIOT M O€JKOB B MEPHOA MAaKCHMaJIbHOIO pocTa W 0Opa3oBaHUS
BEreTaTUBHBIX OpraHoB. Ha kauecTBO pacTeHUEBOIYECKON MPONLYKIIUU BIIU-
SIFOT (POPMBI a30Ta, UCTIONIb3YEMbIe pacTeHUIMHU. [Ipy aMMUAYHOM MUATAHUA
0OMEH BElIECTB CMEUIAETCSI B CTOPOHY HAKOIUICHHUS OOJIBIIEro KOJIMYEeCTBA
BOCCTaHOBJICHHBIX COCAMHEHUI (3(UPHBIX Macell, ajJKaJOUI0B), a TIPH HUT-
paTHOM HCTOYHHMKE a30Ta YCHIIMBAETCS 00pa3oBaHHE OKUCICHHBIX COEIH-
HEHUH, TJIaBHBIM 00pa30M OpraHMYEeCKUX KUCIIOT.

®docop ydacTByeT B CHHTE3€ U paclaje caxapo3bl, Kpaxmaina, OeKoB,
KHMPOB ¥ MHOTHX JPYTHX COCIWHEHHH, OH BXOAMT B COCTaB OPraHWYECKUX
BEIIECTB PACTCHWH, TaKWX, Kak (UTHH, JEHUTHH, caxapodocdarsl.
[Mon BaussHMEM (ochOpHBIX yA0OpEeHUH BO3pacTaeT MHTEHCUBHOCTh CHHTE-
3a caxapo3bl, Kpaxmaia, >KUpOB, HECKOJIBKO MeHbIIEe — OenkoB. {1t kade-
CTBa NPOIYKIIMH Ba)KHO HE TOJIBKO aOCOJIOTHOE KOJIMYECTBO (ocdopa, HO U
€ro COOTHOIIECHHWE C APYTMMH DJIEMEHTAMH IIUTaHUs, B IIEPBYIO OYEpPElb C
azoroM. M3mensas coorHowmeHue N:P, MOXXHO perynupoBarb HWHTEHCUB-
HOCTb, @ TAK)K€ HAIIPaBJIEHHOCTh MPOIECCOB 0OMEHa, CIIOCOOCTBYSI HAKOII-
JICHUIO B PACTEHUSIX OEIIKOB WIIM YIJIEBOJIOB.

ITox BnusHMEM KaJusl yCHINBAETCA HAKOIUICHHUE KpaxMala, Caxaposbl U
xupoB. Kannit ycunuBaeT CHHTE3 BBICOKOMOJIEKYJISPHBIX YIJIEBOJOB (Len-
JII0JI03a, TEMHLEIII0N03a, IEKTHHOBBIE BELIECTBA), B pE3yJbTaTe dYero
YTOJIIIAIOTCS KJIETOYHBIE CTEHKH CTEOJIs 3JIaKOBBIX KyJIbTYp U MOBBIIIACTCS
YCTOHYMBOCTh MX K HOJICTAHHIO, Y JIbHA YJIYYIIaeTcs KaueCTBO BOJIOKHA.
Y HEKOTOPBIX pacTeHHWH KaJWi yCWIMBAET CHHTE3 TaKMX BUTAMHHOB, Kak
THaMuH 1 pubodnaBun. [Ipy aMMuayHOM NMUTAHUM PACTEHUH KaJIMH MOXKET
crocoOCTBOBATh CHHTE3Y OCIKOB.

OpHa W3 BaXHEHIINX KadEeCTBEHHBIX XapaKTEPHCTHK CEIbCKOXO3SH-
CTBEHHOH MpOAYKINHU — conepykanue Oenka. HemocraTok Oenka (cyTounas
morpebHOCTh denmoBeka 70-100 T) mpWBOAWMT K HapymIeHWIO OOMEHA Be-

351



IIECTB, PACCTPOICTBY HEPBHOI CHCTEMBI, CHUKAETCS PE3UCTEHTHOCTH Op-
ranu3ma. [Ipu KOpMJIGHUM CKOTa MO PalMoHaM, He COANIAaHCHPOBAHHBIM IO
0eJIKy, MOHMKACTCS MPOIYKTUBHOCTD )KUBOTHBIX, IEPEPACXOIYIOTCS KOPMA.

OCHOBHBIM UCTOYHUKOM PACTUTEIHLHOTO OCJIKa B HAIUX KIIUMATHYCCKUX
YCIIOBUSIX SIBJISIFOTCS] 36PHOBBIC KOJIOCOBEIC U 36PHOO000BBIC KYIBTYPHI.

IIpu BHECCHHMHU a30THBIX YAOOPEHUI CoNlepKaHue OeKa B 3¢PHE O3MMOM
MIICHUIB B UCCIICAOBaHUAX HCTUTYyTa MOYBOBEACHUS U arpOXUMHUH BO3-
pacrano Ha 4,3 %, B s;taumene — Ha 2,3 %, B omeitax bemHUM3K B 3epue
03UMOH pXH OHO yBennauBajock Ha 1,4-2,5 %.

HmeroTcs qaHHbIe, 9TO Ha COMEpKAHNE OCTIKa B 3epHe 03UMbIX U APOBLIX
3epHO6bIX KYIBTYp CYIIECTBEHHOE BIUSHIE OKa3BIBAIOT ITOJAKOPMKH pacTe-
HUHM a30TOM B IEPUOJ Hayaja KOJOUIEHUS PaCTEeHHHU. A30T, NOCTyHarOIIHI
B pacTeHHUS B 3Ty (a3y, UCIOIB3YETCs B OCHOBHOM JJIs1 00Opa30BaHUs CEMSIH,
B pE3yJbTAaTe YEro COACPIKAHUE a30Ta B HUX IMOBBIIIACTCS U CHHTE3 OCJIKOB
MPOUCXOTUT OO0Jice MHTCHCUBHO. [IpH ONTHMANBHBIX YCIOBUSIX MUHEPAIb-
HOTO MHUTaHUS CPEIHEE COJICpKaHHWE OejKa B MOYBCHHO-KIMMATHYCCKHX
YCIIOBHSIX PECIYOJIMKHA COCTABJISCT B 3€pHE 03MMOI mimeHuisr 12,5-13 %,
o3umoit pxu — 9-10, stamenst — 1013, oca — 10-11,5 %.

BaxxHoe 3HaueHMe A XapaKTEPUCTUKU KauecTBa 3epHA MUMEET AMUHO-
Kucnommwiti cocmas 6enxa. MHOTHE aMUHOKHCIIOTHI CHHTE3HPYIOTCS B Op-
TaHHU3ME YeJIOBEKa U )KUBOTHBIX, HO BOCEMb U3 20 H3BECTHBIX aMUHOKHCIIOT
SIBIISTIOTCS AJIS1 YeTIOBEKA HezameHumbimy (HE MOTYT CHHTE3HPOBATHCS B €r0
OpraHu3Me) W JOJDKHBI IMOCTYHATh ¢ MHIIEH. DT0 mpunmogar (CyTOUHAS
notpebHocTh uenoseka 1,1 1), penunananun (4,4 r), memuonun (3,8 r), 1u-
sun (5,2 1), samun (3,8 1), mpeonun (3,5 1), usoretiyun (3,3 1), aeuyun
(9,1 r). HemocTaTtok B MUILE TAKOMH aMUHOKHCIIOTHI, KaK JIU3MH, BBI3bIBAET
TOIIHOTY, TOJOBHYIO 00Jb, TOJOBOKPYKCHHE, IMOBBIIIAET YYBCTBHTEIIb-
HOCTh K myMy. OTCYTCTBHE WJIM HEIOCTATOK METHOHHHA HapyllaeT HOp-
MAaJbHYIO JAEATEIIFHOCT MEUYeHH, HEKOTOPBIX JKeJe3 BHYTPEHHEH CeKpeIHH.
MeTHOHHMH TIPEmATCTBYET pa3BHTHIO aTepockiepo3a. Ilpu HemocraTke
TpunrodaHa yXyAlIacTcs ammeTHT.

Benku pa3smuuHBIX KyJIbTYp CYIIECTBCHHO Pa3IMYAIOTCS IO aMUHOKHC-
JIOTHOMY cocTtaBy. Hampumep, B Oelke 36pHOBBIX 3JIaKOB MEHBILE COJCP-
JKUTCS JIM3MHA U TpuntodaHa, B 6enke ceMsH 0000BBIX KyJIBTYp HeloCTa-
TOYHO METHOHHHA, KapTo(es — BaJvHa.

BruocuHTe3 MHAMBUIYaTBHBIX, CHEIM(UYHBIX I OpraHW3Ma OEJKOB
ompenenseTcss reHeTndecknuMu (pakropamu. OmHAKO TPH M3MEHEHUH CO-
ZepKaHus Oellka IO BIISIHHEM BHEIIHUX (DAaKTOPOB MEHSETCS M COOTHO-
IICHHE MEXIy Pa3UIHBIMA €T0 (QpaKuusaMu. A3OTHBIC YOOOpEHUS, yBEIIH-
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guBas o0Iee cojaepkanue Oelka B 3epHE, U3MEHSIOT COCTaB OEIKOBOTO
KOMIUIEKCa 32 CUET YBEJMYEHHs COJEepXKaHWs TJIMaJuHa W TIIOTENMHA U
CHIDKCHUSI albOyMHHOB W TJIOOYJIMHOB, BCJEJCTBHE YEro HM3MEHSETCS U
aMHHOKHCIJIOTHBIN cocTaB Oenka. [loj BiMsHMEM a30THBIX YHOOpEHUH B
no3ax Ngo_120 coeprkanue Oenka B 3epHE sSUMEHs, 0 JaHHbIM «MHCTUTYTa
MIOYBOBEJICHUS M arpOXUMHNY», BozpacTaio Ha 0,6-2,3 % (tadm. 9.1).

Ta6auna 9.1. Bausinue a30THBIX yI00peHUIi H MHKPOI1eMEeHTOB
HA Ka4ecTBO 0e/Ika ssUMeHs

VYpoxaii- | Conepxa- | Koadduuunent | Daktnueckas

BapuanTs! onbIToB HOCTb, | HHE Oenka, [ 9P (eKTUBHOCTH | OenKoBHC-
ra % 6enka (KOb) TOCTB, %o
Iocneneiicteue 60 T/ra HaBo3a — 52,9 79 1,53 7.9
¢don
NsoP70K120 77,2 8,5 1,47 8,2
NgoP70K120 76,9 9,5 1,48 9,2
N90P70K120 + N30 (| y3CJ'I) 73,7 10,2 1,33 8,9
NgoP70K120 + ZnSQOy, 300 r/ra 74,3 9,2 1,74 10,5

B uccnenoannsax MHcTHTyTa MOYBOBENSHHUS M arpOXMMHUU IO BIIHS-
HHEM a30THBIX ynoOpernit (60-120 kr/ra) KOTUYECTBO HE3AMEHUMBIX aMH-
HOKHUCJIOT B 3¢pHE O3MMOH IMIIEHUITH Bo3pacTaio Ha 3,3—-8,9 Mr/kr, wim Ha
13-36 %, staumenst (Ngo_150) — Ha 2,6—6,4 mr/kr, i Ha 9-22 %.

LleHHBIM HCTOYHHKOM PACTHUTEIFHOTO O€JKa SIBIISIOTCS 3epH0O0008ble
KYbMmypbl, KOTOPBIE COJEP)KaT a30THCTBHIX BELIECTB OOJIBIIE W JY4YLIEro
KavyecTBa, 4eM 3JaKoBble. Tak Kak 0000BBbIE KyJIbTYyphl (PUKCHPYIOT aTMO-
cepHbIiA a30T, KAYeCTBO MX MPOIYKIUH MOXXKHO PEryJIUpOBaTh, BaApbHPYS
110361 (pochopHBIX M KaNMHUHBIX yNOOpeHHH (230T MOXKHO BHOCHUTH B He-
Oonbinux no3ax — 15-30 kr/ra — i ycKopeHHs 00pa3oBaHHs KIIyOSHbKOB
B HayaJle poCTa pacTeHMi), a TaK)Ke BHECEHHEM MHKpPOIJIEMEHTOB, B
MIEPBYIO ovepens MonnOaeHa. MonnOIeH yirydIiaeT a30THOe MMTaHNE pac-
TEHUH, yBeIMYUBaeT NoTpedieHne ¢pocdopa, Kamus U KanbIus U3 ymoope-
HUU U IOYBBI.

Bimsiaue ¢ocgoprvix yoobpenuii Ha KadecTBO 3€pHA HEOTHO3ZHAYHO.
BonpmuHCTBO WccnenoBaTeNneil CUNTAOT, YTO HecOaTaHCHPOBAHHOE TIPH-
MeHeHne (QochopHBIX yIOOpeHUH CHMXKAET coaepkaHue Ocnka. OqHAKO
€CTh TaK)XXe JaHHBIC O IIOJIOKUTEIFHOM BIMSHUN (PocOpHBIX yrnoOpeHui
Ha Ka4ecTBO 3€pPHA, B OCHOBHOM Ha II0OYBaX C HHU3KHM COJIEp)KaHHEM II0-
IBIDKHOTO (ochopa ¥ BBICOKMMHM 3allacaMd  MUHEPAJIBHOIO  a30Ta
(. M. Konanes, B. I'. Munees, A. U. [1asnos). [To muenuro B. I'. Munee-
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Ba u A. U. [1aBnoBa, HanboJjee BEpOSITHON MPUIMHON CHIDKEHUS COZepkKa-
HUsL Oelika B 3€pHE MOA BIMSHHEM (QOCPOpPHBIX yIOOpEHUH SIBISIETCS YCH-
JICHUE POCTA PACTCHUH U yBEIMYEHUE YPOXKasl, YTO NPUBOIMUT K HEJOCTATKY
a30Ta M Kak Obl «pa3daBiIeHHIO» ero B pacteHUH. bosiee TOro, oT BHICOKUX
1103 (ochHOpHBIX YAOOPCHUN MOXKET CHUXKATBHCS MOTPEOJICHUE PACTCHUSAMU
azora. [ToaToMy st yBenuueHus: Oesika B pacTeHUSIX HE00XoquMo cOallaH-
CHUpPOBaHHOE a30THO-(pocopHO-KaNMITHOE TUTAHUE.

Pesynprarhl uccnenoBaHMi MO BIMSHUIO KAJIHS HA COJEpKaHue Oenka B
3epHE JOBOJIbHO MpOTHBOpeunBhl. OOOOIIEHNE NaHHBIX TOJIEBBIX OIBITOB
MTO3BOJISIET CAENATh BBIBOJ, YTO HA XapaKTep BO3ACHCTBHS KAIWHHBIX yH00-
peHnit Ha cozepkaHue OeKa B 3epHE OKa3bIBAIOT BIMSHUE TPAHYIOMETPH-
YECKW COCTAaB IMOYBHI, CTEMEHb KHCIOTHOCTH, 3alac MOJBIDKHBIX (hopM
Kanusi, pocdopa u azora. [lonoxuTenbHOE BIMSHNAEC KAIMHHBIX yI0OpeHUH
Ha coJiep)kaHue OeKa yalle NposBIIIeTCs Ha MOYBaX C HU3KUM COJCPIKaHH-
€M KaJMsl, a TaKkKe NMpU OJaronpUsITHOM COOTHOIICHHWHU C a30THBIMH YH00-
PEHUSIMH.

B GospmMHCTBE HCCiIe0BaHUH, TPOBEICHHBIX B Pa3JIMUHbIX TOYBEHHO-
KJIMMAaTH4YEeCKUX YCIIOBUSIX, NPHUMEHEHUE d30MHbLIX YOOOPEeHull CHUMCAL0
cooepacanue Kpaxmana. Ilo MHEHHIO OIHUX aBTOPOB, 3TO CBS3aHO C He-
oJTHOH (pu3mosiornieckoii 3penocteio kiyoneit (B. A. CyxouBaHOB), Apy-
rue (A. C. Beuep, M. H. 'oH9apuK) Ha3bIBAIOT B Ka4eCTBE NMPUINHBI yBe-
JMMYeHNe KPYIHBIX KIyOHEeH B ypoikae, KOTOphIE COAEP)KaT MEHBIIEe Kpax-
Maja, 9eM KIyOHU cpelHeil BeTMIuHbI.

Docghopuvie yoobpenus damie TOJOKUTESIHHO BIUAIOT HA HAKOTUICHHE
kpaxmaia B kaprodene. B onbitax 0. W. Kacunkoro u JI. I1. JlerkoBckoi
npu BHeceHun 60-90 kr/ra ¢ochopHbIX ynoOpeHHi Ha a30THO-KaJIMHHOM
¢oHe conmepkanme kpaxmana mossimanock Ha 0,2-0,8 %. CuibHee Ha
KPaxMaJHCTOCTh KIIyOHEH BIMSIOT KaJUlHbIE yIOOpEHHUs, TaK KaK IpH He-
JIOCTATKE KaJlusl 3aMeIISIeTCsl MPeBpallieHue yriieBoJoB B kpaxmai. OxHako
MHOT'O€ 3aBHCUT OT ()OPMBI KUIMHHBIX ynoOpeHuil. Xiopcolepikalue ux
(OpMBI CHIKAIOT COAEepKAHNE KpaxMala, MOITOMY MO KapTodems Tydie
HCIIONIb30BaTh OSCXJIOpHBIE (POPMBI KAIMHHBIX YAOOpEHUH, a coaepIKaIine
XJIOp cIieIyeT BHOCHUTH OCeHbI0. B mccnenoannsx VHcTHTyTa IOYBOBEIC-
HUS M arpOXMMHHN 3aMEHa XJIOPHCTOTO KajHs CEPHOKHCIBIM IPH IPOUYNX
PaBHBIX YCIIOBHSAX YBEIHYHMBAJIA COJCpKaHHE Kpaxmaia B KIyOHAX KapTo-
¢ens copra Opouta Ha 0,6 % npH OJMHAKOBOM BIIMSHUU HA YPOXKAHHOCTb.

BaxxHoli kKauecTBEHHON XapaKTEpUCTUKOW KapToders, OBOIIHBIX U KOp-
MOBBIX KYJBTYP SIBJISIETCSI CO/IepKaHHe HUTPATOB. A30T, IIOCTYNAIOIINHA B
pacTeHusi B HUTpaTHOW (opme, BOCCTaHABIMBACTCS 10 aMMHAKa M TIPH J10-
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CTaTOYHOM KOJMYECTBE YIJIEBOJOB y4acTBYeT B OOpa30BaHWHU MEPBUYHBIX
aMUHOKHCJIOT — aclapariHOBOW W TIIyTaMHHOBOH. HeBoccraHOBICHHAs
4acTh HUTPATHOTO a30Ta MOXKET OTKJIAJBIBATHECS B KIYOHSAX, KOPHEILIONAX,
JIMCTOBBIX YepelKax M T. 1. HakoruieHuio HUTpaToB CriocoOCTBYIOT N30bI-
TOYHBIC JIO3bI A30THBIX YIOOpPCHUIA, MO3JHHE CPOKU HX NMPUMCHCHHS, HE-
cOanaHCUPOBAaHHOC MUHEPAILHOE MUTAHHE, a4 TAKXKE METEOPOJOTHYCCKHE
YCIOBHSL — HEJOCTATOYHAsl OCBCICHHOCTh W HH3KAas BIIAXKHOCTH IMOYBBI
CrnenoBaTenbHO, HAKOIUIGHWIO HUTPATOB IIPETSITCTBYIOT: ONTHMH3ALINS
A30THOTO TUTAHWS PACTCHHH, COAJAaHCHPOBAHHOE COOTHOIICHHE MEXKIY
a3oTroM, GochopoM W KaMeM U JOCTaTOYHasi O0OECIEUYeHHOCTh PaCcTEHHI
MHKPORJIEMEHTAMH, B TIEPBYIO OodYepens 00poM M MOIMOIEHOM, KOTOpHIC
YIy4IIaloT YTIASBOIHBIN U OSITKOBBIN OOMEH.

TexHOIOTHMYECKUE CBOIMCTBA MIIICHUIIBI 3aBUCST OT COJCPIKAHUS OeKa U
eme B OosbIIe Mepe OT (PU3MKO-XMMHUYECKHX CBOMCTB KIIEHKOBUHBI Oeil-
koB. CriocoOHOCTH OEIKOB IMIIEHHIBI 00PA30BHIBATH KICHKOBUHY SIBUJIOCH
MPUYUHOM TOr0, YTO MIICHUIA 3aHsJIA [JIABHOE MECTO CPE/IU 3J1aKOB B ITH-
TaHUM YeloBeKa. B mccieoBaHusax Kadeapbl arpOXUMUM MaKCUMAllbHOE
HaKOIUICHHWE KJICHKOBUHBEI B 3epHe o3uMoi mmeHunsl (31,9 %) ormedeHo
P KOMIUIEKCHOM PUMEHEHUH IPOOHOTO BHECEHHS a30THBIX yI0OpEHHil ¢
MeIpIo M GyHTHIHAOM Ha (oHe (OCHOpHBIX M KATUHHBIX ynoOpeHwid. Jlo-
CTaTOYHO BBICOKOE cozeprkanne KieiikoBuHbI (31,1 %) oTMedeHo B BapuaHTe
¢ mpumeneHueM NigP7oKigo + Nsg + N3y KAC ¢ Buramapom 3 + Pekc T
(tabi. 9.2).

Ta6auna 9.2. Bausinue pa3ieIbHOT0 H COBMECTHOTO NPHMEHEHHS CPeICTB XMMH3ALNHI
Ha Ka4eCTBO 3epPHA 03MMOM NMueHu1bI (cpeaHee 3a 3 roaa)

CeIpoii 6enok, Brxon C,Hpaﬂ Macca 1000
Bapuantst CBIPOTO KJICHKOBHHA,
% 3epeH, T
Genka, 11/ra %
1 2 3 4 5

1. be3 ynobpenuit 9,8 2,2 215 40,2
2. N1gP70Ki00 + Nso +

Ny KAC 12,6 6,0 27,8 45,2
3. Ni1gP70Ki00 + Nso +

N3y KAC + Cu + Pexc T 13,8 7.4 29,3 48,6
4. N19P70Ki00 + Nso +

N3y KAC ¢ Cu + Pekc T 14,0 75 2.7 48,7
5. N1gP70Ki00 + Nso +

N30 KAC + Buramap 3 + 14,2 78 30,5 48,8
Pexc T
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OkoHuaHue tabu. 9.2

1 2 3 4 5
6. N19P70Ki00 + Nso +
N30 KAC ¢ Butamapom 3 14,4 8,0 31,1 49,1
+ Pekc T
7. N1ogP70K100 + Nsg + Nao
KACcCu+Pekc T+
N15 KAC (¢a3a konome- 14,7 84 31,9 48,5
HUST)
8. Ni1gP70Ki00 + Nso +
N3o KAC + Cu ¢ Pexc T 140 7.9 295 48,5
9. NioP70Ki00 + Nsp +
Nao KAC + Drimit 14,0 7,7 30,1 46,8
10. NioP70Ki00 + Nso +
N3g KAC + Pekc T ¢ 14,0 7.9 29,5 48,1
DnuHOM
HCPys 0,6 1,6 0,9

B omnbiTax kadenpsr arpoxumun YO BI'CXA Ha 1epHOBO-1I0130JMCTOMN
JIETKOCYTJIMHNACTOM TOYBE C O3UMOI IMIIEHUNEH YCTaHOBJIEHO, YTO MaKCH-
MaJIbHOE cojiepkaHue ceiporo oeiska B 3epHe (13,3-13,5 %) u chipoii kiei-
koBuHBI (30,6-31,1) oTMedeHO NMpU TPUMEHEHUH MEIHBIX yIoOpeHH# ¢
perymsatopamu pocta MukpoCun Menp 1 MukpoCtum Mens Ha (oHe
N2oP6sKia0 + N7g + Ngg+ Nyg (Tab. 9.3).

Ta6auna 9.3. Bausinue MaKkpo- 1 MHKPOYI00peHHii Ha Ka4ecTBO 03HMOIi MIIEHHIIbI
copra Borarko B cpeanem 3a 2012-2014 rr.

BapuanTsi ypgf;g:g;h CaIpotit 6enok, | CeIpast KieHko-
? % BHMHA, %
/ra

1. be3 ynobpeHnuii (KOHTPOIIB) 29,1 11,6 19,4
2. NoPssKigo + N7g 43,2 12,3 22,2
3. N2oPesKiao + N7o + Ngo 52,1 12,9 24,8
4. N2oPesKaso + N7g + Nyt Nygo — 602 127 287
¢don

5. ®on + MukpoCun Mens J1 71,3 13,5 31,1
6. ®on + MukpoCtum Mens JI 70,4 13,3 30,6
7. N20P54K140 (A(DK cCum Mn) +

Noo + Nao+ Nao 65,1 12,9 29,9
HCPgs 2,1 0,4 0,8

356



CopeprkaHlEeM caxapoB OIPEeIeTCs TEXHUIECKask IEHHOCTh CaXapHOH
CBCKJIBI M MUTATElbHAs MHOTHX OBOILIHBIX KynbTyp. Ha conepxanue caxa-
POB M Jpyrue TOKAa3aTeNd KayecTBA ITHX KYJbTYpP BIUSIOT BHIBI, JO3BI,
CPOKH U criocoObl BHECEHUS ynoOpenuil. B ombitax MHcTUTYTa IOYBOBEIC-
Hus u arpoxumun HAH Benapycu ycTaHOBIICHO HETaTHBHOC BIUSHHE BbI-
COKHX JI03 a30THBIX yIOOPEHUI Ha CaXapuCTOCTh U TEXHOJIOTMYCCKHE Kaye-
CTBa CaxapHOW CBEKJIBI. MaKCHMallbHBIC 03Bl a30THBIX YAOOpCHHU HE
nospkHBI TipeBbimath 130-150 kr/ra. M30bITOYHOE a30THOE TMHTAaHUE TIPH-
BOJIUT K HAKOIUICHHIO ayib(ha-aMHHHOTO a30Ta B KOPHEIUIOAX W CHIKECHHUIO
YHCTOTHI KJIIETOYHOTO COKa, YTO B pe3yJIbTaTe YMEHBIIACT BBIXO] caxapa.

Bimsiane dochopHbIX ymoOpeHuii Ha ypOosKaWHOCTh U CaxapUCTOCTh B
3HAYUTEIBHON CTETIEHH 3aBUCHT OT COACPIKAHM B ITOYBE MTOABIKHBIX (HOpM
¢docdopa: eciiu 0OHO HEBBICOKO, (POCPOPHBIC YIOOPCHUS OKA3bIBAIOT IMOJIO-
xuTenbpHoe neiictBre. [1o 0000IIeHHBIM JaHHBIM, TIPU ONTUMAIIBHBIX 103X
¢dochopHbIe YIOOpEHUs MOBHIIIAIOT CAXAPUCTOCTh KOPHEIUIOAOB CaXxapHOU
ceekJibl Ha 0,6-1,3 %, kanuiiasie — Ha 0,3—1,4 u 6opueie — 0,3 %.

OCHOBHOW HUCTOYHUK PACTHTEIBHBIX JKUPOB — MACIHYHBIC KYJIBTYPHI
(panc, ropuuna, MOACOHEYHUK). Ha NMOBBIICHHE MACIUYHOCTH CEMSIH CY-
IIECTBEHHOE BJIUSHHE OKa3bIBAIOT (QochopHbIE M KalnWiHBIE yTO0OpEeHHs.
Brecenne >Tux yaoOpeHuil MOKeT IOBBICHTE COJEpKAaHKE )KHUPa B CEMEHaX
Ha 2—-4 %. KadecTBO Macma TeM BBIIIE, YeM OOJBIIEC OHO COIACPKHUT HEHa-
CBIIIEHHBIX XHUPHBIX KUCIOT. [0/ gelicTBHEeM a30THBIX yIOOpEeHUH Komnde-
CTBO HEHACHIIIEHHBIX XHUPHBIX KHCIOT yMEHbIIaeTcs, a GocHOpHBIX U Ka-
JUHHBIX YBEITHYUBACTCS.
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10. AFPOXUMHUYECKOE OBCJIY’KUBAHUE
CEJIbCKOT'O XO3A4AUCTBA B PECITYBJIUKE BEJIAPYCb

10.1. OcHOBHBIC HANIPABJIEHUS JeATEJbLHOCTH H CTPYKTYpa
arpoxuMu4eckoii cayxonl Pecnydaukn benapycs

OcHoBHOM 3agaueit ['ocynapcTBeHHOH arpoxumudeckoil ciayxObl Pec-
myomuku bemapych sBIseTCS NMEPHOANYECKHH KOHTPOIb 3a COCTOSHHEM
arpoXMMHUYECKHUX TTOKa3aTesei II0J0pOANs IT0YB U IPOBEACHUE KOMIUIEKCA
MEPOIPHUATHH 110 UX YITyUIICHHIO.

B Hacrosmee Bpemsl NEATENBHOCTh arpOXHMHUYECKOH CIyXKOBI OCy-
IIECTBIISIETCS 110 ABYM HAlPaBIICHUSIM:

1. KoHTpOJb 332 COCTOSHUEM IUIOIOPOIHUS MOUB, pa3paboTKa MPOEKTHO-
CMETHOM MTOKYMEHTAIMU Ha M3BECTKOBAHME KHCIIBIX MOYB, pa3paboTKa pe-
KOMEeHIaMi 1Mo 3(PEeKTUBHOMY HCIOJIb30BAHUIO MUHEPAIBHBIX U OPTaHH-
YEeCKUX YA0OpCHUH.

2. IlpoBeaenue paboT Mo NEHTPATU3OBAHHOMY OOECIIEUEHUIO XO3SICTB
pecyOINKN MUHEpPaTbHBIMU yI0OPEHUSIMH, BHECEHNE M3BECTKOBBIX YH00-
peHuit (3a cueT rocOrOPKeTa CTPaHbl), OPraHMYECKHX M MHHEpPAIbHBIX
ynoOpeHni, CPEeACTB XMMUYECKON 3alIUThl pacTeHHUH (II0 I0OTOBOpaM C XO-
3SCTBAMM).

B Hacrosmiee BpeMsi BeCh KOMIUIEKC arpOXMMHYECKHX MEpPONPHATHH,
MIPOBOJMMBIX B Xo03sWcTBax Pecrnybnmukn bemapych, mpoBomuTcs o6iacT-
HBIMH TPOEKTHO-N3BICKATEIBCKUMH CTAHIMAMH IO XMMHU3AIHUU CEIBCKOTO
X03s1iicTBa 1101 PYKOBOJICTBOM MUHHCTEPCTBA CEIBCKOTO X03IHCTBA U IPO-
noBonbeTBUSL PecniyOnuku Benapych, 001acTHBIX M KOMHTETOB IIO CEJlb-
CKOMY XO3SIICTBY U IPOJOBOIBCTBHUIO.

Hay4no-meToauyeckoe pyKOBOJCTBO arpOXMMHYECKOW CIIy»k00# ocy-
mecTBisieT MHCTUTYT nouBOBeeHUsT U arpoxuMun HaunoHansHO# akaze-
MUM Hayk benapycn. MUHHCTEPCTBY CEIBCKOTO XO3SHCTBAa M IPOIOBOJIb-
CTBHS HETIOCPEACTBEHHO noaunHeHo ['Y «l'ocyaapcTBeHHass HHCIIEKIIUS 110
CEMEHOBO/ICTBY, KAPaHTHHY H 3aIlUTE PACTCHHUI.

OCHOBHOM 3amaveld arpoxumMudeckoi ciyx0b1 Pecrybonmuku benapych
SIBISIETCSI TIEPHOIUUECKUNA KOHTPOJIb 32 COCTOSIHHEM arpOXMMHUYECKHX II0-
KazaTeJeH IIIOAOPOHs IMOYB CEIbCKOXO3SHCTBEHHBIX 3€MENb M MPOBEIC-
HHE KOMIUIEKCa MEpPONPUATHH 1Mo uX yiydmeHuo. CTpyKTypa arpoXumu-
yecko ciyxObl Pecriyonuku benapychk npencrasiena Ha puc. 10.1.
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O0acTHBIe NPOEKTHO-U3BICKATEIbCKHE CTAHIMHA XMMHU3ALIMUH CeJlb-
CKOro XO03MIicTBa TPOBOIAT KPYITHOMACHITA0OHOE aropoXHMHYECKoe 00-
CleJOBaHUE M0YB, MO0 METOAMKAM M MHCTpyKuusaM MHcTtuTyTa nmousoBese-
mus u arpoxumun HAH bBemapycn pa3pabarbIBalOT MPOEKTHO-CMETHYIO
JIOKYMEHTALMI0O Ha WM3BECTKOBAHWE KHCIIBIX II0YB, IUIAHBI MPUMEHEHHSA
yIOOpEeHH! MO CeNbCKOXO3HCTBEHHBIE KYIBTYPHI TI0 IOJISIM M OTACIHHO
yI0OpsieMBIM y4acTKaM.

KpynaomacmtabHOE arpoXuMHIecKoe 00CIeIOBaHNE TI0YB TIPOBOIUTCS C
HNEPUOANYHOCTBIO OIMH pa3 B 4 Toja 1o 12 mokasarensM: CTeNeHb KHUCIOTHO-
CTH TIOYB, COJEpXaHHE Tymyca, docdopa, Kajws, KaJblnsi, MarHusi, Cepebl,
MeJH, IMHKa, 60pa, INIOTHOCTH 3arpsa3HeHus nesneM-137, crponunem-90.

JlanHbIe 0OCiemoBaHUA Ha YPOBHE 3JIEMEHTAPHBIX YYaCTKOB HaKaIUIH-
BaloTCsl B OaHKe JaHHBIX arpOXMMHYECKUX CBOMCTB mouB PecryGmuku be-
Japych, METoJuKa (HOPMHPOBHHSI KOTOpOTro Oblna paspaborana MHcTHTy-
TOM MMOYBOBe/icHUs u arpoxumun B 1980 r., a mporpaMMHoe oOecriedcHue —
HucTuTyTOM crcteMubix ucciuenopanmii B AIIK. /laHHbIe TI0 arpoxuMude-
CKUM TII0Ka3aTeyisiM €XeroJHO OOHOBIISIOTCS I10 BHOBb 00CJIEIOBaHHBIM
paiioHaM. Pe3ynbTaThl MCCIIeIOBAaHUI HCIIONB3YIOTCS ISl pa3paboTKH Mpo-
€KTHO-CMETHOM MOKyMEHTAallud Ha MpPOBEACHUE W3BECTKOBAHUS KHUCIBIX
M0YB, Pa3pabOTKH IUIAHOB MPHUMEHECHHS YHOOPEHHH MOJ CEelbCKOXO3si-
CTBEHHBIE KYJIbTYpbl. DTH padoThl BeimoaHstores Ha [IDBM o meroankam
WHCcTHTyTa TIOYBOBEACHUS M arpOXMMHH M IIPOTPAMMHOMY OOECTICYCHHUIO
Wncturyra cucremusix uccnegosanuii B AITK. Kpome toro, arpoxummuue-
CKHe TTOKa3aTelH TOYB SABJIFOTCS OCHOBOM IS pa3pabOTKH KOMITIEKCa Me-
pONPUATUI MO COXPAHEHUIO M MOBBIIICHHUIO IUIOAOPOIUS MOYB U 3aAILUTHI
UX OT Aerpajanuil.

I'Y «PecnydaukaHcKkasi HHCIEKIHS 0 CEMEHOBOACTBY, KAPAHTHHY
W 3alUTe PAacTEeHMil», Hapsly ¢ APYTMMH 33jla4aMy, OPTraHu30BbIBAaET pa-
60Ty 1o TipoBepke dHPEKTUBHOCTH PUMEHEHUS HOBBIX (OPM CPEACTB XH-
MUYECKOI 3aIUTBI PACTEHUI, UX TOCYJapCTBEHHYIO PETHUCTPALMIO U BKIIIO-
yeHne B ['ocymapCTBEHHBIN peecTp XMMUKATOB, Pa3peIIeHHBIX JJIS IIpUMe-
HeHsM Ha Teppuropun Pecnyonuku benapycs.

Pecny0iuxaHckue, o0JacTHble M pailioHHble o0benuHeHusi «beu-
arpocepBHC» MMEIOT Ha CBOEM OajlaHce CKJIaJCKHe MOMEIICHUs s Xpa-
HEHHs TBEPIBIX MUHEPATBbHBIX YIOOPEHUH M €MKOCTH U XPAaHCHUS JKUA-
KHX MUHEpaJbHBIX YIOOPEHHI M CllelHaM3UPOBAaHHbIE MEXaHM3WPOBaH-
HBIE OTPSIIBL, B CBSI3U C €M OKA3BIBAIOT YCIYTH XO3SHCTBAM PECITyOINKH IO
NPUOOPETEHUI0 M XPAaHEHHI0O MUHEPaJbHBIX YJIOOpEHUil, BHECEHHIO MX B
MIOYBY, BHECCHHIO M3BECTKOBBIX MATEPHAIOB B COOTBETCTBHUHU C IPOEKTHO-
CMETHOH JOKyMeHTaIleH.
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11. OCOBEHHOCTHU NPUMEHEHMUS Y 1OBPEHUI
HA IMOYBAX, 3AI'PA3HEHHBIX PAJITUOHYKJ/IMJAMHA

HcTouHnKaMu pPagroaKTUBHOTO 3arps3HEHUS] TPUPOJHOW Cpensl |
CEeNIbCKOXO3SHCTBEHHBIX YIOAWMKH B MHPHOE BpEMs SIBISIIOTCS aBapud Ha
SIIEPHBIX PEaKTOpax, a TaKKe YTEUKH PagOAaKTUBHBIX OTXOJIOB IPH HApy-
IICHWU yCIOBHH WX XpaHeHus. [lo OIeHKaM CIenualmcTOB, B pe3yiabTaTe
karacTpodsl Ha yeTBepTOM On0oKe UepHOOBIITHCKOM ADC OBLIO BHIOPOIIEHO
He meHee 180 Ku pajroakTHBHBIX BEIIECTB, IBE TPETH KOTOPBIX BHINANIO HA
teppuroputo PecryOnuku benapych. PanmnoakTuBHOMY 3arpsi3HEHHIO TOJ-
Bepriuck 45,6 ThIC. kv?, w23 % TEPPUTOPHUHU PECIYOIIMKH, B TOM YHCIIE
6onee 1,856 muH. ra cenpxo3yroauid. B mepBeIii roa mocie aBapun u3 3eM-
JIEMIONIL30BaHus ObLIO BeIBeAeHO 106 ThIc. ra, Bcero 3a 1986—1989 rr. us
obopoTa ObuTO HCKIMO4YEeHO 265,4 ThIC. ra cenpxo3yroauii. B cBsizu ¢ mpe-
BBIIICHUEM IIPEIENbHBIX JO30BBIX HAarpy30K Ha HACEICHHE U TPYAHOCTHIO
MONYyYCHHUST CEIBCKOXO3IUCTBEHHON MPOAYKIMH C JAOMYCTHMBIM YPOBHEM
3arps3HEHUS PaIUOHYKIAIAMH BBIBEICHBI M3 000pOTa MPEUMYIICCTBEHHO
36MJIM C ITUIOTHOCTHIO 3arps3HeHHs 1e3ueM-137 cBoeime 1486 KBK/M?
(40 Ku/km?), crponmmem-90 ceime 111 kBr/m® (3 Ku/km?), mmyroHmem
cebine 3,7 kBr/M? 0,1 Ku/km?). VICKITIOYEHBI U3 CENbCKOXO3SHCTBEHHOTO
UCTIOJIB30BaHUS TAKXKE 3HAYMTEIBHBIC IUIOINAAN 3€MEJlb, MPUICTAIONINX K
BBICEJICHHBIM HACEJICHHBIM ITyHKTaM C MEHBIICH IJIOTHOCTHIO 3arPsI3HCHHUS.

B Hacrosiiee BpeMst cenbckoe Xo3siiicTBo Beaercs Ha 1,027 muH. ra 3e-
MeJib, 3arpsA3HEHHBIX PATUOHYKIUAaMU 1ie3usi-137 ¢ IUIOTHOCTBIO 3arpsi3-
Henust 37-1480 kBbx/M%, wu ot 1 1o 40 Ku/km®, u3 Hux 0,596 MiH. ra —
naxoTtHble 3emin, 0,431 MiIH. Ta — IyroBeie 3eMiu (cM. Tabi. 8.1).

PanmoakTrBHOE 3arpsA3HEHNE IOCIE YepHOOBUIBCKOI KaTacTpo(sl pac-
MIPOCTPaHWIIOCh Ha Bce obyactu Pecryonukm bemapych, HO Hanbomee mmo-
crpananu ['omensckas 1 MormieBckas oomactu (tabm. 11.1).

Tabnuna 11.1. [I10THOCTH 3arpsi3HEHNS CEJIbLCKOXO035ICTBEHHBIX 3eMeJlb
paavonykIMaaMu ue3usi-137

ITnomans Bcero 3arpszHeHo 1o 30HaMm 3arpsi3HEHUSI ThIC. T,
O6nactb, | 3arpsA3HEHHBIX >1 Ku/xm® Ku/km?
pecryomuka | seMel, TEIC. Ta % 1-49 | 50-149 | 150-99
TBIC. I'a
1 2 3 4 5 6 7
CeJIbCKOXO0351iiCTBEHHBIE 3eMJIH
Bpecrckas 12144 74,6 6,1 71,2 3,4 -
Burebckas 1315,1 0,3 0,02 0,3 - -
T'omenbekast 1228,7 586,7 47,8 430,6 134,4 21,7
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OkoHuanue Tabm. 11.1

1 2 3 4 5 6 7
I'ponHeHckast 1100,9 28,4 2,6 28,4 - -
MuHnckas 1621,1 58,0 3,6 57,0 1,0 -
Morunesckas 1154,2 272,2 23,6 204,2 60,4 7,6
Pecnybmixa | 7634 49 1020,2 13,4 793,7 198,9 27,6
Benapycs

ITaxoTHbIE 3eMJIH
Bpectckas 679,3 33,6 5,2 32,7 0,8 -
Burebckas 768,0 0,3 0,04 0,3 - -
Tomennckas 701,9 357,8 51,0 259,4 86,2 12,2
I'ponnenckas 718,9 16,3 2,3 16,3 - -
Munckas 1101,9 33,9 3,1 335 0,4 -
MoruneBckas 726,1 159,7 22,0 122,2 34,3 3,2
Pecnybmka 4696,1 601,6 12,8 465,0 1217 15,4
Benapycp

Jlyropble 3eMJIH
Bpecrckas 535,1 41,0 7,7 38,4 2,6 -
Burebckas 547,1 - - - - -
Tomennckas 526,8 2289 43,5 172,6 48,1 8,1
I'ponHeHckast 382,0 12,1 3,2 12,1 - -
MuHnckas 519,2 24,1 4,6 23,4 0,7 -
Morunesckas 428,1 1125 26,3 81,9 26,3 43
Pecny6muica 2938,3 418,6 14,2 3284 77,9 12,1
Benapycp

11.1. IloBenenne paTHOHYK/IH/IOB B MOYBAX M MOCTYILICHHE
HX B pacTeHUst

VY Oonee ABYyX TpeTeil M30TONOB, BEIOPOIIEHHBIX U3 peakTopa Ha YADC,
NIepHOo/1 NOJTypacaja MeHee OJHOTO JHS, B HACTOsIIee BPEMs OHU He Ipej-
CTaBJIAIOT onacHOCTH. C TeYeHHeM BPEMEHHU B CMECH INPOIYKTOB JEJICHHs
HAaYMHAIOT Mpeo0iagaTh NONTOKHBYLIME paguoOHYKIHabl. Hambonbiryio
OTIACHOCTH TPEICTABIAIOT CTPOHIMK-90 u me3nii-137. ¥V cTpoHIMI nepros
nostypacnaga 28, y uesus — 30 ser.

PagnoakTuBHbIE H30TONBI CTPOHLHUS M Le3Usl SIBJISIIOTCH XHMMYe-
CKHMH aHAJIOTaMH KaJdbIus ¥ Kajausa. CTpoHUMI M 1e3Ud OTIMYAIOTCS
BBICOKOI OMOJIOrMYECKOW IOJIBM)KHOCTBIO U JIETKO MOCTYIAIOT B PACTEHHS.
HaGmonaercst npsiMasi 3aBUCUMOCTh MEXJY MX COAEp)KaHWEM B IOYBE U
MOCTYIUICHUEM B PACTEHHSI.

80-90 % moNTOXMBYIIMX PaAMOHYKIIHIOB COCPEAOTOUCHBI B 30HE pac-
MIOJIO)KEHHSI OCHOBHOI Macchl KOpHEW CEeNbCKOXO3IHCTBEHHBIX KYJIBTYp W
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OyAyT AOCTYHHBI pacTEeHHSM eIe JOoiTroe BpeMs. BO3MOXHO BTOpHYIHOE
3arpsi3HEHUC YTOAMMA U3-3a TOPU30HTAIBHON MUTPALUU PATUOHYKIIUIOB U B
pe3yibTare BEeTpOBOM M BOJHON SPO3HU.

OCHOBHBIE MAaCCHBBI 3arpsI3HEHHBIX 11e3ueM-137 mo4B cocpeoTOUEHBI B
T'omensckoii (56,9 %) u Morunesckoii obnactsax (26,6 %). B bpecrckoit,
Musckoit u I'pogHEHCKOM 001acTsIX UX JOJIS OT OOIIEH IO UCTIOb-
3yeMbIX 3eMenb coctaBisieT 7,7, 5,5 u 3,2 %. Kpome toro, Ha miomaau
0,34 MJIH. Ta MOYBBI OJJHOBPEMEHHO 3arpsi3HEHbl PAJHOHYKINUAAMH CTPOH-
wnsi-90 ¢ MWIOTHOCTBIO Gonee 5,5 kKBi/M? (Tabu. 11.2).

Ta6nuna 11.2. IL10THOCTD 3arpsi3HEHHS CeIbCKOXO03SiiCTBEHHBIX 3eMe/b cTpoHIueM-90

[Tnomans Bcero 3arpssHeHo Tlo 30HaM 3arpsi3HEHHs ThIC. Ta,
O0nacTh, | 3arpsA3HEHHBIX > 0,15 Kn/km? Ku/km?
pechiyOmuKa | - 3eMelb, | oy % |0,15-0,30 | 0,31-1,00 | 1,01-2,99
THIC. Ta
CeIbCKOXO0351iiCTBEHHBIE 3eMJIH
Bpecrckas 12144 1,2 0,1 1,2 - -
T'oMenbekast 1228,7 331,0 26,9 181,1 126,1 23,8
MoruneBckas 1154,2 15,7 14 15,3 0,4 -
Pecnybmka 7634,4 347,9 46 1976 126,6 237
Bbenapycs
IIaxoTHBbIE 3eMJIH
Bpecrckas 679,3 0,4 0,1 0,4 - -
T'omenbckas 701,9 190,8 27,2 108,8 68,1 13,9
Morunesckas 726,1 8,4 1,2 8,3 0,1 -
Pecny6mica 4696,1 199,6 4,3 177,6 68,0 14,0
Benapycs
Jlyrosble 3eMJiu

Bpectckas 535,1 0,8 0,1 0,8 - -
Tomennckas 526,8 140,2 26,6 72,3 58,2 9,7
MoruneBckas 428,1 7,3 1,7 7,0 0,3 -
Pecnybmka 29383 1483 5,0 80,4 58,4 9,5
Benapycp

Jlisi opraHu3anuy CEeIbCKOXO3SMCTBEHHOTO IIPOM3BOACTBA HA 3arpsis-
HEHHBIX TEPPUTOPHAX OOJBIIOE 3HAYECHHE MMEIOT HE TOJIBKO IJIOTHOCTh
3arpsiI3HEHUS, HO ¥ (JOPMBI PAAHOHYKIH/I0B, CTelleHb UX MOABH:KHOCTH 1
AOCTYMHOCTH. JonroxuBymye paguoHyKiIuasl nesui-137 u crponnmii-90
o-pa3sHoMy copOupyroTcst mouBamu. CTpoHIHA-90 B OCHOBHOM 3aKperUisi-
eTcs B [OYBE T10 TUIYy HOHHOTO 0OMeHa, 1e3uii-137 Gosiee mpoyHO (HUKCH-
pyeTcst TBepIod (pakiueld MOYBBHI 10 THIy HEOOMEHHOH (hOpMBI B KpH-
CTAJUTMYECKUX PEIIETKaX MOYBEHHBIX MUHEPAJIOB.
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HawnbGonee noctymeH pacTeHUsM CTPOHIHA-90, KOTOPHIH B OOIBIINH-
CTBE aBTOMOPGHBIX MOYB mpencraBicH 0OMeHHbIMU (opmamu (60-90 %).
Jons puxcupoBanHbIX hopM cTpoHIHUSA-90 HEBEIUKA U UMEET TCHCHIIUIO K
cHIbkeHHI0. OCOOCHHO BBICOKAs MOJBH)KHOCTH CTPOHIUSA-90 B KHCIBIX
JICPHOBO-TIOA30JIMCTHIX TJCCBBIX MECYAHBIX IMMOYBaX. [IOYBBI C BBICOKHM
coJiep)kaHueM rymyca (IJieeBble, eperHOiHHO-TIIeeBhIe, AEPHOBO-TIIEEBbIE U
TOp(sIHO-O0JIOTHBIC) CBS3BIBAIOT PATUOCTPOHIIMN JOCTATOYHO MPOYHO. XO-
T oOMeHHBIe (hopMBI cTpoHIH gocTuraroT 80 % 00miero ero KOIMIECTBa,
necopOIisl ero MPOUCXOMUT OYEHb MEIJICHHO, YTO CBHIETEIBCTBYET O
HaXOXXICHUU CTPOHINA-90 B MPOYHOCBI3AHHOHN MOTEHIIHATBFHO IOCTYITHON
¢dopme. Uem BhIIIE copepkaHHE TyMyca B MOYBE, TeM NPOYHEE CBA3AaH B
Hel paguocTpoHuuid. [IoATOMY NpU M3BECTKOBAaHWU 3arpsA3HEHHBIX MOYB U
BHECCHHMHU BBICOKHX JI03 OPTaHMYCCKUX YIOOPEHUI CHWKACTCS MOCTYILIC-
HUE PAJIUOCTPOHIIHS B PACTCHHUS.

3a mepuo, MPOIICAIIUHA TOCIIe aBAPUH, KOJMYECTBO MPOYHOCBSI3aHHOTO
ne3usi-137 B OCHOBHBIX THIAX IOYB 3HAYUTEIHHO YBEIUYMWIOCHh. B nepHO-
BO-IIOJI30JIUCTHIX CYTJIMHUCTBIX MOYBAaX C BBICOKUM COJACPIKAHUCM TIIMHH-
CTBIX MHHepasioB 3a 20-JIeTHUIl neproa nociie aBapuu Ha YepHOOBUILCKON
ADC nmomst mocTymHBIX Ui pacTeHHil (opm mes3us-137 3HaYUTENHHO
YMEHBIIIIOCH U He TpeBhIIIacT 5 %. B 1epHOBO-TIOA30IMCTHIX CyNeCYaHbIX
Y TIECUaHBIX TOYBaxX JOJIA JOCTYMHBIX (opm me3usi-137 JeKUT B mpeaenax
10-20 %. I'paHyJoMeTpUYECKHIl COCTAB MOYBHI BIMSET Ha MPOYHOCTH
3aKpeIUICHUs] PaIuOHYKIIMAOB. B THKENBIX MMOYBax IMOTIIOIIEHHBIE Paano-
HYKJIMIBI, OCOOCHHO IIe3uii-137, 3aKkperuiaioTcs CUiIbHEe, 9eM B JIETKHUX.
C yMEHBIIIGHHEM pPa3MepOB (PaKIUi TMOYBBI IPOYHOCTH 3aKPEIUICHUS
crpoHima-90 u ne3usi-137 noseiaercs. Hanbosiee mpoyHO pajiMoHyKIHIBI
3aKPEIUISAIOTCS WINCTON (paKIeH.

Crponnug-90 B pacTeHus MocTymnaeT, Kak npasuiio, npuMepHo B 10 pa3
6oubIe, yeM 1e3usi-137. Toapko Ha IEPHOBO-TIOA30IUCTHIX MOYBAX JIETKO-
IO TPaHYJIOMETPUYECKOTO COCTaBa M TOP(SIHBIX PAJAMOLE3Hs MOCTYMACT B
pacTenus Oonpine, 4em cTpoHIuA-90. Ha mocTyruieHne paanoHyKIHIOB B
pacTeHust OOJBIIOE BIMSHHE OKA3hIBAaCT yYPOBeHb IUIOAOPOIMSI MOYBBI.
Tak, ¢ yBenuueHHEM COJIep)KaHus TyMyca B cymnecyaHou mouse ¢ 1-1,5 mo
2,1-3,0 % uesus-137 B MHOTOJICTHHE 3JIaKOBBIE TPaBbl I[IOCTYMAaeT B
1,3 paza menbie, a ctpornua-90 — B 1,2 pasa. [Ipu yBenndeHnn comepika-
HUS B MOYBe NOJABMKHOTO Kanmus ¢ 50-80 no 141-200 Mr/kr mepexon 1ie-
3usi-137 u cTpoHUUSI-90 B MHOTIOJIETHHE 3JIaKOBBIE TpPaBbl CHH)KAETCS B
1,8 pa3za.
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Ha moctymnenne pagnoHYKIHIOB B PacTeHHs OOJBIIOE BIMSAHUE OKa-
3BIBAIOT FPAHYJIOMETPHYCCKHH COCTAB U BOAHBIN pexxuM nmoys. Ha nec-
YaHBIX MMOYBAX MHOTOJETHHE TPaBhl MoTJomanmu ux B 1,4 pasza, 3epaHo6060-
BBIC KYJBTYPHI — B 2 pa3a, 03UMas pOXKb, IUMEHb M OBEC — B 3 pa3a Ooblie
[0 CPaBHEHUIO C ITOCEBaMH ITHX KYJIbTYyp Ha CyriIMHKax. Ilepexon paawo-
ue3us B MHOrojerHue Tpasbl B 10—27 pa3 Bbllle Ha JEPHOBO-TJIEEBBIX U
JIEPHOBO-TIOA30JIMCTO-TIICEBBIX MMOYBaX 10 CPaBHEHHUIO C aBTOMOP(HBIMH
PA3HOBHIHOCTSIMH JTHX ITOYB.

Ha naxon/ieHue pajMoHYK/JIHAOB B pacTeHHEBOIYeCKOil MPOIyKIHH
BJMSIOT MPOAOLKHTEIbHOCTh BEreTAallHOHHOTO TEPHOIa, BHAOBBIE W
COpTOBbIe 0COOEHHOCTH MUTAHUSA U JpyTrue OMOIOTHIECKHE 0COOCHHOCTH
pacteHuil. Paznuuus B HakomneHuu ne3usi-137 pacTeHusIMU pa3HbIX BUAOB (B
pacuere Ha Cyxoe BemiecTBO) Moryt gocrurath 20—180 pas, crpormmsa-90 —
1o 30 pa3. O3umble 3epHOBBIC KYJIbTYPHI (POXKb, MIICHHIA), KaK MPABUIIO,
HaKarmBaioT cTpoHIUA-90 u ne3us-137 B 2-2,5 paza MeHbIIIE, YeM SIPOBbIC
(nmmenwuIa, oBec, sfYMEHb). [103TOMY yBETHUCHHE TOCEBOB O3UMBIX KYJIBTYP
1 COKpAIIEHHE SPOBBIX B M3BECTHOW Mepe MOXKET CHHU3UTHh YPOBEHB 3arps3-
HEHHs PaCTEHHEBOAYCCKOU MpoayKimu. [lo3qHue copTa 0OBIYHO HAKATLIH-
BAIOT PAAMOHYKIHIIOB B 1,5-2 paza MeHbIIIe, 4eM paHHUE.

Bo6oBBIe KYIBTYpHI CHIIbHEE HAKAILIMBAIOT CTPOHIMI-90. V3 0BOIIHBIX
0oJbIe Bcero CcTpoHIMsI-90 HAKATUTMBAIOT KOPHETUIOABI CTOJIOBOM CBEKIIBI
Y MOPKOBH, MEHBIIIC BCETO €ro COJEPHKAT IUIOABI TOMATOB U KIIyOHH KapTo-
¢emns, 9To OOBACHSAETCA pa3HOW KOHIEGHTpAIMEH KalbIMs B 3TUX YacTAX
pactrenuil. Hakonnenue ne3us-137 u crpoHnus-90 mMoxer pazmuuaTbes B
1,5-3 pa3a B 3aBUCUMOCTH OT COpTa OJTHOW M TOW ke KyIbTyphl. [lo3mHue
copTa, KaK 0TMEYaJIOCh, MEHBIIIC HAKAILIMBAIOT PATHOHYKIUIOB.

Kak oTMedanock, CKOPOCTh MUTPAIMU PAIHOHYKINIOB €3S U CTPOH-
U B TOYBC HEBEJHMKA U OXKHJATh B ONIMKalIIee BPEeMs «CaMOOYHUIIICHUS
3arps3HEHHBIX MOYB HET OCHOBAaHWH. 3amadeil 3emienenus Ha 3arps3HeH-
HBIX TEPPUTOPHUAX SABISICTCS MMONYUYCHUE MPOAYKIUH C COACPIKAHMEM PajIv-
OHYKJIHIOB B O€30MacCHBIX IS 30POBhS YeJIOBeKa KoimmdecTBax. [Ipemers-
HBIC YPOBHH COJACPIKAHUS PATUOHYKIUIOB B PACTCHUCBOJYECKON MPOIYK-
MY TpUBEIeHBI B Ta0. 11.3.

JIiss MpOrHO3UpPOBAHMS BO3MOXKHOW CTCIICHU 3arps3HCHUS CEIBCKOXO-
3SIACTBEHHBIX KYJIBTYpP, BBIPANIMBAEMBIX Ha MOYBAX, COACPIKAIIMX PaJUO-
HYKJIUABI, pa3paboTaHbl KOI(PGUUHEHTHI MPONOPHHOHAIBHOCTH, OIpe-
JIeJIIeMbIC KaK OTHOIICHUE MEXKY YPOBHEM 3arpsi3HCHHS MOYBBI M PacTe-
Huil. Takue K03 UIHESHTH TOMOTAIOT PAIlIOHAIFHO Pa3MeaTh KyJIbTyph
IO TMOJISIM, C TeM YTOOBI MOJIYYaTh PACTCHUCBOIYCCKYIO TPOIYKIIMIO C MH-
HHUMAaJIFHO BO3MOXXKHBIM YPOBHEM COJCPKAHUS PaAHOHYKIHIOB.
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Ta6nuna 11.3. Pecny6aukaHcKHe A0MYCTHMbIE YPOBHH COJePKaAHHS
PAIMOHYKINIOB He3usi-137 u cTpoHuUA-90 B ceJIbCKOX035IliCTBEHHOM ChIpbe

U KOpMax
Tposykims - Conepxanue, Bk/kr -
Cs Sr
Moioko Juist mepepaboTKH:

Ha CIMBOYHOE MACIIO 370 18

LETbHOMOJIOYHBIC TPOIYKTHI,

CBIPBI, TBOPOT 100 3,7
MOoI10K0 CyX0€ 1 KOHLIEHTPUPO- 30 37
BaHHOE
Mesico:

TOBSIMHA, OapaHUHA 500 He nopmupyertcs

CBHHMHA, ITULIA 180 He Hopmupyercs
PacTurenpHoOE ChIpbe:

OBOIIU 100 He Hopmupyercs

(bpyKTHI 40 He Hopmupyercs

CaJIOBBIC SATOJBI 70 He nopmupyertcs
3epHO 90 11
3epHO Ha AETCKOE MUTAHHE 55 3,7
[Ipouee ceipbe 370 He Hopmupyercs

Conepxanue, Bk/kr
T WGy

Msico (3aKITi04u-
TENBHBII OTKOPM

Bunpr kopMoB
P Mornoko | Mosnoko

OCIbHOC CBIPbE

Mornoko [Mosoko
LENIBHOE | ChIPbE

KPC)
Ceno 1300 1850 1300 260 1300
Conoma 330 900 700 185 900
Cenax 500 900 500 100 500
Cuiioc 240 600 240 50 250
Kopremnopt 160 600 300 37 185
3epHo, bypax 180 600 480 100 500
3enenas macca 165 600 240 37 185
XBoiiHas1, TpaBsiHas MyKa, IpoOu- 900 B B _ B
Ha MHBHAs, JKOM, T1aTOKa, Oapza
Mesra, MOJIOYHBIE MPOYKTHI, 600 B B _ B
obpat
Jposku KOpMOBbIE 370 - - - -
MsicokocTHas MyKa 900 - - - -
ITpounie BUIBI KOPMOB 900 — — - —

HpI/I BO3/ICTBIBAHUH CEIHCKOXO03HCTBEHHBIX KYJbTYP Ha 3arpsA3HEHHBIX
PadAUOHYKIMAAMHU TCPPUTOPUAX UCHOJIB3YIOTCA arpoMEIMOPAaTUBHBIC MEPO-
NpuATHA, HAIpPaBJICHHbBIC Ha CHUKCHUC MNOCTYIUJICHHUSA PAJUOHYKIHNIOB B
pacTeHus.
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11.2. MeponpusTHsi N0 CHUKEHUIO MOCTYIUIEHUS] PATMOHYKJIUA0B
B PACTEHNEBOYECKYI0 MPOAYKIHIO

[pexnae Bcero, Ha 3arpsi3HCHHBIX TEPPUTOPHUSIX JODKHBI BEIPAIIIUBATHCS
KyJNbTYpHl, HAKAIUTMBAIONINE PATHOHYKINAOB MEHBIIE, YeM Ipyrue. MeHb-
e paIioOHYKIHUIO0B HAKAIUTMBAIOT PACTEHHUS C 0oJiee HU3KUM CO/IepyKaHUEM
KaJIbIHS U KaJIusl.

[To KoMMYECTBY HaKAITUBAEMOTO 1e3us-137 Ha eIUHHUILY CYXOTO Belle-
CTBa CEIbCKOXO3IUCTBCHHBIC KYJIBTYPBI Pacoiaratorcs (1o yObIBaromieii) B
CIEIYIOUICH MOCIICAOBATEILHOCTH: PAa3HOTPABbE CCTECTBCHHBIX CEHOKOCOB
Y TACTOMII, JIFOITMH; MHOTOJICTHHE 3JIAKOBEIC TPaBBI, KJICBEP, Parc, ropox,
3eJicHas Macca KYKypy3bl, COJIOMa OBCa; OJHOJICTHHE 3JIaKOBO-000OBBIC
cMecH, KapTodelb, 36pHO OBCa, COJIOMa STYMCHS, 36PHO 03UMOM PXKH, 36pPHO
STIMEHS.

ITo coneprxanuto cTpoHIHSI-90 B CyXOM BEMIECTBE CEIHCKOXO3IUCTBEH-
HBIE KYJBTYpPHl PACIOJararoTcsl B aHAIOTHYHOM MOCIEeOBATEIFHOCTH TaK:
KJIIeBEp, TOPOX, ParC, JIOIHH; OJHOJETHHE 371aKOBO-0000BBIE CMECH; pa3HO-
TPaBbE CCTECTBCHHBIX CCHOKOCOB M ITACTOMII, MHOTOJICTHHUE 371aKOBBIC Tpa-
BBI, COJIOMA SIYMEHSI, COJIOMA OBCA, 3eJICHast Macca KyKypy3bl M 03UMOM PKH,
COJIOMa 03UMOM P3KH, KOPMOBAsi CBEKJIa, 3¢PHO SUMEHS, OBCA, O3MMOU PiKH,
KIIyOHU KapTodes.

Kak mokazanm mcciaenoBanus, Ha BCEX 3arpA3HEHHBIX TEPPUTOPHSIX, T/Ie
JIOITYCKAETCs MIPOKUBAaHUE JTIOJICH 1 BeIeHUE CCHLCKOXOSHI/ICTBCHHOFO mpo-
H3BOJICTBA (HHOTHOCTB 3arpsisHeHMs paguoresneM 10 185 kKBk/M%, cTpoH-
reM-90 — 12,3 kBK/M?), HCIOMIB3Ys PeKOMEHIYEMbIE arpOIPHEMBI, MOXKHO
MOJIy4aTh OCHOBHYIO MPOAYKIIHMIO 3E€PHOBBIX KYJIBTYp U KapTodens ¢ co-
Jep)KaHUEeM PaIUOHYKINAOB B mpeaenax Hopmsl (PIY-92).

Ha nepHOBO-MO30/IMCTHIX TOYBAX JICTKOTO TPaHYJIOMETPHUECKOTO CO-
ctaBa (IIECYaHBIX U CYIECYAHBIX), & TAKXKE TOP(SHBIX C IUIOTHOCTHIO 3a-
rpsisHeHns cTponiueM-90 Goree 0,3 Ki/km® kaprodens Ha MHIEBBIE LEIH
BO3IETBIBATh HE PEKOMEHAYETCS, HO MOYKHO BBIPAIMBaTh €r0 Ha Qypax, a
TaK)X€ TEXHUYECKUH.

KopMoBbIe KOpHEIUTOBI, KYKYPY3y Ha 3€JC€HBI KOPM, BEIpAIleHHBIC Ha
[0YBAX C IUIOTHOCTBIO 3arps3HeHus cTpoHuueM-90 cBbiie 1 Ku/km%, MO3K-
HO KCIOJIh30BATh HA KOPM OTKAPMIIMBAEMOMY ITOTOJIOBBIO M HE PEKOMEHTY-
€TCsl MCHOJIb30BaTh Ui JOMHOTO crana. [Ipu 3arps3HEHHOCTH JEPHOBO-
MOJ30JIUCTHIX OUB Le3ueM-137 Ha yposne 5-15 Ku/km’ u crponnuem-90 —
0,3-0,1 Ku/km? nydiie BEICEBATh KICBEPO-31aKOBBIC TPABOCMECH, TPEOYIO-
e MUHUMAIBHBIX 03 a30Ta. BBICEB TOBKO 37IaKOBBIX TPaBOCMECEH Tpe-
OyeT BHECCHHS MOBBIIICHHBIX 103 a30Ta, a 3TO YCUJIMBACT 3arps3HEHHE pac-
TeHu# ueznem-137.

Cazi0BO-0rOpOIHBIC KYJIBTYPhI TAKXKE B Pa3HON CTEIICHU HAKAILTUBAIOT
paauoHYKIHIBL. B cHy CBOMX OHONOTMYECKHX OCOOCHHOCTEH Hamboee
«YUCTBIMI» SBJSIFOTCS KapTO(delb, Oryplbl, IOMHIOPHI, PEIUC U KaIycTa,
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3aTeM CTOJIOBasl CBCKJIA MU MOPKOBb. VIHTCHCHBHEEC APYTrHMX HAKAIUIMBAIOT
PAMOHYKIHIBI TOPOX, Pacoiib, 000BI, 13 3CICHHBIX KYJILTYpP — IABEIb.

Haubonee «4UCTBIMEHY» STOAHBIMH KYJIbTYPaMHU SIBISIOTCS 3EMIISTHHKA,
KPBDKOBHHUK, ManuHa. B 0oJjbiieii Mepe 3arpsA3HSIOTCS PaguoOHYKIAAAMHU
yepHass W KpacHasg cMmopomauHa. OTHOCHTENBHO Majio PaIdOHYKIHIOB
HAKaIUTUBAIOT CEMEYKOBBIE M KOCTOYKOBBIC KYJIBTYpPHI (SIOJOKH, TPYIIH,
BHIIIHH, CIIMBHI H T. 11.).

CyIecTBeHHO CHU3UTH IOCTYIUICHHE PaJHOHYKIHAIOB MOMOTAIOT Clie-
IIYIOIUE arpoXUMHUYECKUAE MEPONPUSITHS: M3BCCTKOBAaHKE, BHECCHHE Opra-
HUYECKUX yIOOPEHHUI U carporelneil, MOBBIMICHHBIX 103 POochOpPHBIX U Ka-
JUAHBIX YAOOPCHH, MUHUMU3AIHMS 03 a30THBIX yNOOPESHUH MO JaHHBIM
MMOYBECHHO-PACTUTEIILHOW JUArHOCTHKU. ECIH COOTHOIIEHHUE OCHOBHBIX
9JIEMEHTOB MUTAHHS OYAET HAPYIICHO B CTOPOHY YBEJIMYCHHS a30THOTO
MMUTAHUSA, 3TO MOXKET NMPHUBECTH K YCHJICHHOMY HAaKOIDICHHWIO PACTCHHSAMU
uesus-137.

Cucrema ynoOpeHHs CeTbCKOX03SIHCTBEHHBIX KYIbTYP B 30HE paHaIi-
OHHOTO 3arpsi3HEHHA TPEeIyCMaTPHUBACT TAKXKE PacdyeT ONTUMAIBHBIX /103
ynoOpeHui, o0ecneynBarIIuX cOATaHCUPOBAHHOC MHHEPAIbHOE MMUTAHHE
pacTeHuil u, Kak CJIEJCTBHE, YBEIMUYCHHE ypoxkaitHocTH. Tem cambIM TIpo-
HCXOJHUT «pa30aBICHUE)» CONCPIKAHUS PATUOHYKIIUIOB HA CIUHUILY MAaCChI
ypoxkasi. Kak oTMeuanoch, MOCTYIJICHUE B PACTCHUS CTPOHIIUS MOXKHO 3Ha-
YUTEIHHO CHU3WTH W3BECTKOBAHWEM, YCHIIUB B IIOYBEHHOM PAacTBOpE KOH-
KYPEHIIMIO My HOHAMH CTPOHIIUS W KaJIBIHs, KOTOPHIE SBIISTIOTCS aHTa-
rouuctamu. [Ipu He#Tpanm3anuu kuciaoTHocTH B 1,5-3,0 pasa cHmxkaercs
noctyruieane cTpoHusI-90 u mes3us-137 B pactenust. OcoOeHHO Oyaronpu-
SITHO U3BECTKOBAaHUC 3arPsA3HCHHBIX TIOYB CKA3bIBACTCS MPH MOCCBE KOPMO-
BBIX TPaB U OBOIIHBIX KyIbTyp. 10361 u3BecTr 1 HEepeHIUPYIOTCS B 3aBH-
CHUMOCTH OT IDIOTHOCTH 3arpsi3HEHUsI MOYB. J[03bI M3BECTKOBBIX yIOOpCHUMN
JUTS U3BECTKOBAHUS KHCJBIX TI0YB, 3arPsA3HCHHBIX PaJUOHYKIHIAMH, MPH-
BeJlleHbI B Ta0JI. 11.4.

Ta6nuna 11.4. 10361 H3BECTKOBBIX YI00peHHUIi HA 3arpsI3HEHHBIX
PATHOHYKJIHIAMH 3eMJISIX

Tlosa CaCOs Ha Hesa- Jlo3a CaCOs(1/ra) NpH MIIOTHOCTH
TlouBsl pH 8 KCI TPA3HEHHBIX 3eMIISIX, 137 C?;a{f)gme}{m{, Kﬂlgg N
vra “sr 0,15-0,30 “sr>0,3
1 2 3 4 5
ITaxoTHbIE 3eMJIH

JlepHOBO- <45 8,5 8,5 15,0
MO/30JIUCTHIE: 4,6-5,0 75 75 13,0
CYTJINHH- 5,1-5,5 6,5 6,5 11,0
CTbIE 5,6-6,0 4,5 4,5 7,0
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OkoHuanue Tabn. 11.4

1 2 3 4 5
<45 6,5 6,5 115

4,6-5,0 55 55 9,5

cyrecuaHble 5155 45 45 70
5,6-6,0 - 3,0 4,0

<45 55 55 8,5

recyanble 4,6-5,0 45 45 6,5
5,1-55 3,5 3,5 4,5
<4,0 12 19,0 19,0
topdrio- 4145 7.0 110 110
4,6-5,0 4,0 6,0 6,0

YJiy4duieHHbIe JIYyroBble 3eMJIH

<45 9,0 9,0 15,5
Aepuoso- 757G 8,0 8,0 135
MOJI30JIUCTHIC: 5155 65 65 115
CYTIIMHUCTBIE 5660 45 45 75
<45 7,0 7,0 115
cylecuaHble 4,6-5,0 6,0 6,0 10,0
5,1-5,5 4,5 4,5 75
5,6-6,0 — 3,5 5,0
<45 6,0 6,0 9,0
necyaHble 4,6-5,0 5,0 5,0 7,0
5,1-5,5 4,0 4,0 5,0
<4,0 12,0 19,0 19,0
zopdsio- 3145 7.0 1L0 1L0
4,6-5,0 4,0 6,5 6,5

ITpu HeOonbIION MIOTHOCTH 3arpsisHeHust 1-5 Ku/km? 10 nesmio-137 u
0,15-0,3 Ku/km’> 1o CcTpoHIK0-90 103bI W3BECTH YBEIHUYUBAIOTCS TOJBKO
Ha TOP(SAHBIX MOYBaX M JOMOJIHUTEIHHO M3BECTKYIOTCS PHIXJIOCYIIECUaHBIC
mouBsl ¢ pH 5,51-5,71, cesi3Ho-cynecuanbie — ¢ pH 5,51-6,00.

[Ipu Gomee BBICOKOW IUIOTHOCTH 3arpsisHenmsi 5—40 Ku/km® 1o
ue3uro-137 wim 0,3-3,0 Ku/xm? 1o CTpOHIMIO-90 03Bl U3BECTKOBBIX YI00-
pEHHI MOBBIMIAIOTCS U3 pacyueTa JOBEACHUS PEaKIUU MOYBESHHOMN CPeIbl 10
ONTUMAJILHOT'O YPOBHS 3a OJIUH mpueM. B ciyuae, korma pa3oBas J03a mpe-
BBIIIACT 8 T/ra, U3BECTh BHOCUTCA B JBa mpuema: 0,5 10361 O] BCHAIIKY U
0,5 no3el noxx KynpTHBaNMoO. Ha ceHokocax M macTOHIax W3BECTh BHOCHUT-
cs TIOJ TIPEATIOCEBHYIO KYJIBTHBALNIO MPH MEPE3ayKSHUH WIH KOPEHHOM
yiyamennu. [lepBoouepeqHOMY W3BECTKOBAHUIO MOIUIEKAT MOYBHL | o
Il rpymIn KACIOTHOCTH B CBSI3M C BBICOKHM IIE€PEXOIOM PATHOHYKIHIOB W3
IIOYBBI B PACTCHHE.

PabGotbl o M3BecTKOBaHMUIO cynecyaHbix noys ¢ pH 5,51-6,0 u topds-
HbIX ¢ pH 5,0 1 HIKe MPH IJIOTHOCTH 3arpsA3HEHUS 3eMejb 0 Le3uto-137
1-5 Ku/km? u 0,2-0,3 Ku/xm? 1o cTpoHIMI0-90, a TakKe Ha BCEX KHUCIBIX
0YBAaX C IUIOTHOCTBIO 3arpsisHeHmst 5-40 Ku/km® mo neswro-137 wimm
0,3-3,0 Kw/km® 1m0 cTpoHImi0-90 (HHAHCHPYIOTCS 3a CYET CPEJICTB,
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HarpaBJsIeMBIX Ha MPEOJIOJICHUE MOCIEACTBUH KaTacTpodsl Ha UepHOOBLIb-
ckoit ADC.

[Tpn BHecenuu QocdopHbIX yIOOpeHuit MPOUCXOAUT (PUKcaUs CTPOH-
st GocdaramMu M CHUKAETCS €ro MOCTYIUIEHHWE B pacteHus. [loaTomy Ha
[0YBaX C HU3KUM COAEPKAaHHEM IOABMXKHBIX (oc]aToOB IOMOIHHUTEIHHO
BHOCATCSL (ocopHbIe ymoOpeHus. J[0361 OCHOBHOTO W JIOTIOJTHHTEIHHOTO
npuMeHeHuss GocHopHBIX ymoopeHuil nuddepeHIupyoTcs Mo CeIbCKOXO-
3AHCTBEHHBIM YrOABSM, THIIAM IIOYB, COAEpXaHHIO (ocdopa B IOUBE H
IUIOTHOCTH 3arpsi3HeHus uesueM-137 u crponimeM-90 (tabu. 11.5).

Ta6auna 11.5. HopMaTHBBI OCHOBHO¥ M IOTIOJIHUTEILHOM MOTPEOHOCTH
B (hochopHBIX y100peHHSIX HA 3arPA3HEHHBIX PAAHOHYK/IHIAMH 3eMJISIX

JononuurensHbie 1036l P,0s (kr/ra) npu
N Cpogepma;me OCHOEHE’)IG IUIOTHOCTH 3arpsizHenust, Ku/km
OBRI L [ 27 [T Cs10-49, [ Cs50-149 [ Cs 15,0-40,0
Sr0,15-0,29 |Sr0,30-0,99 | Sr1,00-3,00
IlaxoTHBIE 3eMJIH

Menee 60 45 15 30 45

e 5 0 s
fICpHOBEIC 151-250 20 - 5 10
251-400 10 - - -

Memnee 200 60 20 40 60

201-300 45 15 30 45

Topdsmsie 301-500 30 10 20 30
501-800 20 - 5 10

800-1200 10 - - -

YayuduieHHbIE JTYTOBbIE 3eMJIH

Menee 60 35 15 30 45

JepHoBo- 61-100 30 10 20 30
OJI30JIUCTHIE, 101-150 25 5 10 15
JIEpPHOBBIC 151-250 10 - 5 10
251-400 - - - 10

Menee 200 55 15 30 45

Topsso- 201-300 40 10 20 30
GONOTHBIC 301-500 35 5 10 15
501-800 20 - 5 10

801-1200 - - - -

BHecenne kanuitHbIX yI0OpeHUH yMeHbIIaeT ocTyIuieHne nesusi-137 B
pacTeHusi IPUMEPHO B JIBa pasa. ITO OOBSICHSACTCS TEM, YTO KaJMi U 1e3ui
SIBIISIFOTCS] KATHOHAMU-aHTarOHUCTAMHU.

IIpu maoTHOCTH 3arpsi3HeHus 1-2 Ku/km® Ha MaXOTHBIX MHUHEPAJIbHBIX
M0YBAX JIOMOJHUTEIBHO BHOCAT OT 15 no 50 Kr/ra KaquiHBIX ynoOpeHui
(B 3aBUCUMOCTH OT OOECIICUCHHOCTH KaJIMe€M), Ha CEHOKOCax W MacTOW-
max — 15-40 kr/ra, mpu IUIOTHOCTH 3arps3HeHus oT 5 g0 15 Ku/km? cooT-
BerctBeHHO OT 30 10 100 kr/ra Ha namxe u 30—80 — Ha KOPMOBBIX YTOIBSIX,
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pu 3arpsi3HeHuu ot 15 no 40 Ku/km® — ot 45 10 150 u ot 45 10 120 xr/ra
(tabm. 11.6).

Ta6auna 11.6. HopMaTHBLI OCHOBHOM H I0NOJHUTEILHOH NOTPeOHOCTH
B KAJIMIfHBIX y/I00PEHUsIX HA 3arPSI3HEHHBIX PAIMOHYKINIAMH 3eMJIAX

Conepxanne | Ocosibic Jononuurensubie 10361 K20 (Kr/ra)2
Mousst K,0 710361 K50 P [UIOTHOCTH 3arpsizHerus, Ku/km
MI/KT H(;HBLI <r/ra ’| Cs1,0-49 | Cs5,0-14,9 | Cs15,0-40,0
Sr0,15-0,29 | Sr0,30-1,99 | Sr 2,00-3,00
ITaxoTHBIE 3eMJIH
Memnee 80 100 50 100 150
JlepHoBo- 81-140 90 30 60 90
OJI30JIUCTHIE, 141-200 80 20 40 60
JIEpPHOBBIE 201-300 55 15 30 45
Bonee 300 25 - - -
Memnee 200 140 40 80 120
201-400 120 30 60 90
Topdsubie 401-600 100 20 40 60
601-1000 60 10 20 30
Bosee 1000 30 - - -
Jlyrosble 3eMJi
Memnee 80 80 40 80 120
JlepHoBo- 81-140 70 30 60 90
TO30JIUCTHIE, 141-200 60 20 40 60
JICPHOBBIC 201-300 45 15 30 45
Bonee 300 20 - - -
Memnee 200 100 40 80 120
Topdso- 201-400 90 30 60 90
60Jl':l) OTHBIC 401-600 80 20 40 60
601-1000 60 10 20 30
Bonee 1000 30 - - -

CHIXaeT MOCTYIUICHHE PaAMOHYKINIOB B PACTCHHS BHECEHHE HaBO3a,
€CII OH COJICPKHUT MCHBIIE PaJHOHYKIHIOB, Y€M I0YBa, a TaKxke Topdha u
canponeneid. Haubonbmmii 3pGekT MOXKHO MOJYYUTh TPH IMPABUILHOM
noabope KyJbTyp, BHECEHHH MU(D(EpEeHUNPOBAHHBIX 103 JOJIOMUTOBOH
MYKH, carponesiel Miu HaBo3a, KaJIMHHBIX M (GOCHOPHBIX yao0peHuil. I1o
MO3BOJISIET CHHU3UTH IOCTYIUICHHE PAJMOHYKIHMIOB B PacTEHHEBOJYECKYIO
MIPOIYKITHIO B 4—6 pa3, a Ha 3a00JI0OUEHHBIX MTOYBAX B KOMIUIEKCE C PEryiu-
pOBaHHEM BOJHOT'O PeXUMa U Tiepe3arykenrneM — 1o 10 pas.

Bbricokne 10361 a30THBIX YAOOPEHHUH Ha 3arpA3HEHHBIX 0YBaX, 0COOCH-
HO TpU HecOATaHCUPOBAHHOM HMX COOTHOIIEHUHU C (GOCHOPHBIMU U KaTHii-
HBIMH, KaK OTMEYaJIoCh, MOBBILIAIOT HAKOIUICHUE PAJAMOHYKIIMIOB B CEJb-
CKOXO3SHCTBEHHBIX KyJbTypax. M30BITOUHOE a30THOE NMHUTaHWE PACTCHHH
nosbimaeT B 1,2-1,3 pa3za mocrymieHue paguoHyKIHIOB B PacTeHUs, MO-
9TOMY J03bl a30THBIX yJOOpPEHUI NOJDKHBI OBITH ONTHUMAIBHBIMK. [l 3ep-
HOBBIX KYJIBTYP OHU KOPPEKTHUPYIOTCS [0 JaHHBIM MOYBEHHO-PACTHTEIHHOM
JIMarHOCTHKH.
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12. OIIEHKA SHEPTETUYECKOW 1 3KOHOMH‘IECI§OFI
IOPEKTUBHOCTU IPUMEHEHUA Y1IOBPEHUU

[Tpou3BoOACTBO MPOJIYKLMK PACTEHHEBOJCTBA B 3€MIICACIHU CBSI3aHO C
3aTpaTaMl HEBO30OHOBIIIEMOIl 3HEPrMHM, B TOM 4YHCIE W 3a CYET
npuMeHeHus: ynoopenuid. [loaroMy BakHO pa3padaThIBaTh U HCIIOJIB30BATH
9HEprocOeperarInue TEXHOIOTHH, MPH KOTOPHIX MEHBIIE 3aTPadMBacTCs
SHEPriM Ha MPOU3BOACTBO PACTEHHEBOJYECKOH MPOIYKUMH. DTO Tpedyer
3HaHMH 110 OCHOBAM pacdeTa SHepreTndeckon 3(h(heKTHBHOCTH NPUMEHEHUS
yI0OpeHni B IPOTPECCUBHBIX TEXHOJIOTHSX.

Pacuersr sHepreTHuecKoi A3PPEKTUBHOCTH HAIOT Ooliee 0OBEKTUBHOE H
JIOJATOCpOYHOe mpeacTaBieHne o0 sddextuBHOCTH ynoOpeHHd, Yem
9KOHOMHUECKas OIEeHKa 3(P(QEKTUBHOCTH yJOOpEHMH. DTO CBSI3aHO C TEM,
YTO CTOMMOCTHBIE TOKa3aTeId LEHHOCTH MEHSIOTCS B 3aBHCUMOCTU OT
PBIHOYHOH KOHBIOHKTYPBHI, TIO3TOMY MX MOXXHO HCIIOJIB30BATh TOJIBKO JUIS
KpaTKOCPOYHOTo IuiaHupoBaHusi. CyTh SHEPreTHYECKOTrO aHallu3a COCTOMT
B TOM, YTO BCE KOJIMYCCTBEHHBIC ITOKa3aTeNM — (akTHUecKas MpruoOaBKa
ypoXKasi CeJIbCKOXO3SHCTBEHHBIX KYJIBTYp OT YNOOpeHHMH W 3aTparhl Ha
IIPUMEHEHNE yIO0OpeHNH — BBIPAXKAIOTCSA B DHEPreTHUECKOM HKBHBAJICHTE —
Joxoyisix. Jxoyns (k) — 3TO eQWHHMIIA SHEpruH, paboTHl M KOJIMYECTBA
TemIoTel B MexayHapoaHoi cucteme enunul, 1 Jx = 0,2388 kan. bonee
KpyIIHBIE €OUHMIBI u3MepeHus »Hepruu: | xkuimomxoyns (KIx) =
= 10° wroyueit, 1 ruramkoyis (Ix) = 10° mxoyei.

OCHOBHBIMH ~ TOKa3aTeIsIMH  JHEPreTHdeckod  3QeKTUBHOCTH
MPUMEHEHHAS YHAOOpeHWH SBISAIOTCS KOX(PQHUINEHT 3HEPreTHYECKON
(G PEKTUBHOCTH M YAEIbHBIE DHEPreTHYECKHE 3aTpaThl. JHEPreTHYECKUi
KOd(QHUIKEHT (IHEPTrOOTAaYa) — 3TO OTHOIICHHE YHEPTHH, COAEpIKaIIencs
B NpubaBKe ypoxas OT yAoOpeHHH, K KOJIMYECTBY 3HEpPIHH, 3aTpayeHHON
Ha uX npuMeHeHue. Ero pacuet nmpon3BoguTes 1o crieayroomei popmyie:

On
q=—"
Do
rie g — koo durment snepreTuyeckoit 3pPpeKTUBHOCTH;
D, — KOJHMYECTBO OHEPTHUH, IOJy4YeHHOW B TpuOaBKE OCHOBHOM

NpOJIYKIUH OT yroOpenuid, MJIx;

Q, — olmiue »>HEepreTHYECKUe 3aTpaThl HA TPOU3BOACTBO, JTOCTABKY,
XpaHeHHe, MOATOTOBKY, TPAaHCIIOPTHPOBKY ¥  BHECEHHE
MHUHEPATBHBIX W OPTaHUYECKHX YHOOpeHHi, yOOpKy, ZOpaboTKy
W pealn3anuio JOMOJHHUTEIBHOTO Ypokas 3a cdeT ynoOpeHui,
M/x.
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Koaddunment sueprerndeckoin >(HEKTHBHOCTH OONBINE €THHUIIBI
yKa3bIBaeT Ha TO, YTO yJOOpeHus HcHonb3ytoTcs ¢ dexTuBHO. s pacuera
sHepreTndeckoi 3(h(HeKTUBHOCTH NMpUMEHEHHs1 yJnoOpeHuit B PecryOnnke
benapyce wucnome3dyercst Meroiuka, paspabotaHHas B MHcTHTyTe
noyBoBeneHus u arpoxumun HAH Pecriyonuku benapycs (M. M. Bornesuy
u zip.).

HaxkannnBaemasi B OCHOBHOW M MOOOYHOW MPOJIYKINH paCTEHHEBOICTBA
SHEPrus OLEHWBaeTcs B KOYyIAX. ConepKaHHE SHEPTHM B OCHOBHOM
(X03s1icTBEHHO IEHHOMN) MPOAYKIIIH PACTCHUEBOJCTBA C YIETOM MOOOYHOM
paccunThIBaeTCs 1O hopMmyIIe:

9,=1II1K- 100,

rae 3, — CojiepXKaHUe SHEPIMy B OCHOBHOM NMPOJXYKLINH PacTEeHHEBOJCTBA,
M/]Ix/ra;
I1 — nmpubaBka yposxas OT yAoOpeHHH, 1/Ta;
K - kommuectBo sHepruu B 1 K OCHOBHOW HNpPOAYKLMHM B HaType
(Tabn. 12.1), MIIx;
100 — ko3¢ PurmeHT NepecyeTa 11 B KT.

Tabnuna 12.1. Conep:xanue I3Hepruu B 1 Kr pacTreHueBOIYECKOi POy KNI
B HaType (110 NPUHATON yCJ0BHOM cCTAaHAAPTHOI BiaaxHocTH), MK

Kynbrypa Oneprus
1 2
3epHo

O3zumasi:

PpOXb 16,76

TIICHUIA 16,46
SlpoBas mueHuIa 16,61
Slumenn 16,45
OBec 16,17
I'peunxa 16,67
Jronun 18,04
®dacoib 16,37
T'opox 17,69
Buka 16,34
Kykypysa 15,14

Cosioma

O3uMas mieHuna 14,40
O3umast poxb 14,32
SlumeHn 13,76
OBec 14,21
T'opox 12,69
Jronun 15,84
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Oxkonuanue tabm. 12.1

1 2

Jlen-ponryser:

BOJIOKHO 18,01

ceMeHa 21,27
CaxapHas cBekJia (KOpHEIUIOIbl) 4,39
KopMmoBbIe KOpHEMIOAbI 2,09
Kaprodens (kiryOHH) 3,80
Kykypysa (3enenast mMacca) 4,10
MHoroJieTHIE TpaBsl (3eeHas Macca) 3,67
OnHoNeTHHE TpaBHI (3eleHas Macca) 2,76
MsHoroseTHie TpaBsl (CEHO) 15,46
OnHOIeTHHE TPaBHI 15,50

OHepros3arparsl Ha MHHEpaIbHBIE yIOOpEHHS TMOJ  KyJIbTYpHI,

CBSI3aHHBIE C WX MIPOU3BOJICTBOM, PACCUUTHIBAIOTCA IO (hopMyIIe

Oy = (An - On) + (p -Op) + (Uk - Ox) Mx/ra,

rae dn, Hp, Ok — dakTudeckas 103a BHECCHUS COOTBETCTBEHHO a30THBIX,
(hochOopHBIX M KAIMHWHBIX yIOOpEHUH 110 1. B. KI/Ta;
Oy Dp, Dk — DHEpPreTHUECKHe 3aTpaThl Ha TMPOU3BOACTBO | K 1. B.

a30THBIX,

¢dochopHbIX
(Tabi. 12.2),

M/Jlx/ra.

U KaIMHHBIX  yIOOpeHHH

Ta6auna 12.2. JHepro3aTpaThbl HA IPOU3BOJACTBO Y100peHHUIi (MUHepAIbHBIE —
Ha 1 KI 1. B., OpraHu4yeckue 1 M3BecTKOBbIe — Ha 1 KI (pu3nueckoii Macchl)

DHepreTuyeckuii 3xkBuBasieHT, M/Ix

Bunsr u hopmsr ynoOpenuit Co;[egmi;zme JIeHCTBYIOIIETO (usmuecKoit
’ BEIECTBA Macchl
1 2 3 4
A3OTHEIC - 80,0 -
DocthopHble - 13,8 -
Kanuiineie - 8,8 —
Opranunueckue (B cpenHem) - 0,42 -
TopdoHaBo3HEIE KOMIIOCTEI - 1,70 -
Vi3BecTkoBBIC ynoOpeHus (B cpeHeM) - 3,8 -
JlomoMuTOBast Myka - 3,6 -
A30THbBIE
A30T B CIIOXKHBIX yI00pEHUIX - 152,7 -
Cynbdat aMMOHUS 20,5 80 16,4
AMMHaUHas CeNUTpa 34,5 80 27,6
Hatpuesas cenurpa 16,0 80 12,8
KamprmeBas cenurpa 17,0 80 13,6
MoueBuna 46,0 80 26,8
KAC 28,0 80 22,4
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Oxkonuanue tabm. 12.2

1 2 3 4
AmMmadHas Boga 20,5 80 16,4
AMMMAK KM JIKAN 82,0 80 65,0

®ochopHbie
Dochop B CIIOKHBIX YIOOPEHHIX - 27,3 -
Cynep(i)ocq)aT HPOCTON TPaHyIHPO- 20,0 138 28
BaHHBIIH
Cynepdocdat aBoiiHoi 46,0 13,8 6,3
Cynepdocdar aMMOHH3UPOBAHHBIH NgP33 51,5 21,1
Kasmiinbie
Kauuii B CIIOKHBIX yI0OpESHHIX - 29,4 -
XJOpHUCTHIN Kanuit 60 8,8 53
Kanwuiinas coib 40 8,8 3,5
Cynbdar kanus 48 8,8 4,2
KommiekcHble
Hurpodocka NPK 1o 12 % 51,5 18,5
Hurtpoammodocka NPK o 17 % 51,5 26,2
Asodocka NPK 1o 16 % 51,5 24,7
Ammodocdat N7P47 51,5 27,8
AMMOCI)OC N12P50 51,5 31,9
A®DK N1oP20Kz0 51,5 25,8
ADK NsP16Kss 51,5 28,8
KKY NP3 51,5 22,7
Kpucrammx N2oP16Kog 51,5 28,8
Mukpoynodpenust

bopHbie 12,5 18,8
I{uaKoBBIC 2,5 6,9

3aTpaThl, CBA3aHHBIE C MOATOTOBKOH, MOTPY3KOH, TPAHCTIOPTUPOBKON 1
BHECCHHEM MHHEPAJIbHBIX yNOOPEHHUH, PacCUUTHIBAIOTCA MO CIEAYIOIIEH

bopmye:
D= 171,4 + (8,09741) + (1,2954P) + (2,804]IP) — (0,1553 - P?),

roe Op — oOmime »HeprosaTpaThl Ha IOATOTOBKY, HOTPY3KY, TPaHCIOP-
THPOBKY W BHECEHHe ypoopernit, MJIx/ra;
I — no3a ynobpennii B pu3udeckoi macce, I,
P — paccrosHmME mepeBo3kn ymoOpeHui OT CKiaga XO3sHCTBa O IO,
KM.

3arpaThl Ha IOCTaBKY YAOOPEHHUH OT IPUPENILCOBON 0a3bl B XO3SIHCTBO B
cpenHeMm B PecnybOnmke bemapycwh cocraBmsttor 22 Mk Ha 1 T/kM, Ha
XpaHeHHe B cKilaiax xossiictea — 38,8 MJIx/T. CpenHue sHeprozaTparsl Ha
XpaHeHHe, TPAHCIIOPTHPOBKY W BHECEHHE | II MUHEpaJbHBIX yIOoOpeHHH B
3aBUCHMOCTH OT JIQJIbHOCTH TEPEBO3KH MpUBeIeHbI B Tabu. 12.3.
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Ta6nuna 12.3. Cpeanne sHepro3arpartbl Ha XpaHeHHe, TPAHCIOPTHPOBKY
" BHeceHHe 1 Il MHHepaJIbHbIX Y100peHHii B 3aBHCHMOCTH OT AaJIbHOCTH
nepesBo3ku, Mk

TpaHcnopTHpoBKa TpaHCIIOPTHPOBKA OT XO3SHCTBEHHOTO CKIIA/IA 10 OIS, KM
OT PebCOBOrO Ieperpysounas
CKJIazia JI0 X035~ Hpsamorounas Texnonorus TEXHOJIOTHS
CTBEHHOI'0, KM 1 3 5 7 9 5 10 15
0 53,4 59,9 69,3 83,9 | 1299 | 609 70,0 82,7
10 65,1 71,6 81,5 96,0 |139,0 | 73,1 82,1 94,8
20 82,4 89,9 98,7 | 1132 | 156,2 | 90,3 99,8 | 1120
40 118,1 | 1246 | 1341 | 1479 | 1916 | 1257 | 134,7 | 1474

OHepros3arpartsl Ha MOTIPY3KYy, TpPaHCIIOPTHPOBKY W  BHECEHHE
OpraHMYeCKHX yAOOpeHWi npuBomATcs B Tabm. 12.4, a Ha yOOpKYy,
JIOPabOTKY U Pealn3alyio JOMOJIHUTEIBHOTO YpOoXKas 3a cUeT yaoOpeHnit —
B Tabxn. 12.5. OOmmue 3aTpaThl SHEPTHM NpPHW NPUMEHEHHUH YHOOpeHHI
claraloTcs W3 JHEprosarpar Ha IPOM3BOJACTBO  YINOOpEHHWH, HX
TPaHCIIOPTHPOBKY, IOTPY3KY M BHECEHHE, a TAaKXKe Ha YOOpKyY, 1opabOTKy 1
peaIn3aIiio JOIOIHUTEIEHOTO YPOKas.

Hanpumep, tpebyercsi paccuuTaTh dHEpreTudeckyto 3¢dexkTHBHOCTH
NPUMEHEHHUsT yI00peHnit o1 03UMyI0 poxb. OT X03aicTBa 0 6a3bl 15 KM.
ITox o3umyro poxb BHeceHbl MuUHepaibHble ynoOpeHus B g03e NgoPsoKep
(aMMma4qHOM cenuTpbl — 2 1/ra, ammodoca — 1, xnopucroro kanust — 1 1y/ra)
B (hM3HYECKOi Macce.

VY Hac noj o3umyto poxb BHeceHO 190 kr NPK. B tabn. 12.6 Haxonum,
gro okymaemMocts 1 kr NPK y o3mmoii pxu cocraBmser 6,1 kxr 3epHa.
CrenoBatebHO, IprOaBKa yposkas 3epHa 3TOH KyJIbTyphl OT NPUMEHEHUS
ymobpennii coctaBut 9,7 11 (190 - 5,1 = 969 xr).

3Has CKOJBKO COJCPKUTCS DHEPrUM B KI TPOAYKIWH B HAType
(cm. Tabm. 12.1), HAXOMMM KOJIMYECTBO DHEPTHH, HAKOTICHHOW B TPHUOABKE
ypoxKas:

9,=I-K-100=9,7-16,76 - 100 = 16257 MIx.

PaccunTsiBaeM 10 BBILLIETIPUBEICHHOM (hOpMyIie SHEPro3arparhl:
1) cBsA3aHHBIE C IPOM3BOICTBOM MHHEPAJIBHBIX yI0OpEHUH:

9,=80-80,6+50-12,6 +60 - 83 =28055 M/x/ra,
2) Ha 10CTaBKy YAOOpEHUH B XO3SHCTBO ¢ 0a3bl:

9,=0,4 1522 =132 M/lx/ra.
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Ta6nuna 12.4. JHepreTHyecKue 3aTpaThl HA MOTPY3KY, TPAHCIIOPTHPOBKY
U BHeceHHe TBeP/bIX OpraHnyeckux ynodpenuii, MJIx/t

/Jlo3a BHeceHus, T/ra
Paccrosinue,
o I1psiIMOTOYHAS TEXHOJIOTHS IlepeBaiouHast TEXHOJIOTHS
20 40 60 20 40 60
0,5 93 86 80 - - -
1,0 109 102 96 — — —
15 125 118 112 - - -
2,0 140 134 128 220 209 198
2,5 157 151 144 233 222 210
3,0 172 165 159 246 234 223
35 188 180 174 259 245 236
4,0 204 195 190 272 258 249
45 220 211 204 285 272 261
5,0 235 227 221 298 285 274
55 250 243 237 310 298 287
6,0 266 260 253 323 312 300
6,5 283 270 269 337 326 314
7,0 298 292 284 350 338 326
75 313 307 300 361 351 339
8,0 328 324 315 374 364 351
8,5 343 340 329 387 378 364
9,0 359 355 346 400 390 377
9,5 374 370 362 412 403 390
10,0 394 385 379 425 417 402
11,0 425 416 411 449 440 425
Ta6nuna 12.5. IIpumepHbIe JHepro3aTparbl Ha YOOPKY, 10padoTKy
U peajin3alMIo J0M0JHATEILHOI0 YPOoiKasi 32 cueT y100peHuii
KynbTypsl, yroaes Bun nponykuun ¥p Omél/?:ocm’ 3He[1)\1;[(313;;§ aTel,
O3umast poxb 3epHO 30-40 328
SIpoBoii stumeHb To xe 30-40 293
Jlen-gonrynen JIpHOCOTOMKA 30-40 193
Kaprodens Kiry6nu 150-250 79
CaxapHasi cBeKJIa Kopnemnnoast 250-350 67
KopMoBBIe KOpPHEIIO/BI To xe 600-800 40
Kyxypysa Cuioc 300-400 35
Vi1ydiieHHbIe CEHOKOCHI 3en. macca 170-250 42
MHoOroeTHIE TPpaBbl Cenax 84
To xe 3exn. Macca 35
» Cenax 80-120 65
MHoroeTHIe TpaBbl To xe 84
MHoroneTHie TpaBbl CeHo npeccoBaHHOE 40-60 93
PacceimHoe 30-50 105
OHOJIETHHE TPABBI 3en1. Macca 160-200 39
Buko-oBcsiHast M ApyrUe TPAaBOCMECH 3en. Macca 200-250 44
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Tabnuua 12.6. CpeqHue HOPpMATHBBI HEHBI 0a/1712 NJI00POIUS TIOYBbI
M OKYNaeMOCTH y100peHMii NpudaBKoii ypokas cesibCKOX0351iCTBEeHHbIX

KYJIbTYP
Lena . Omnara, Kr
B Gama Jlo3b! ynoOpenuit S—
Kynbtypst pomyIHH no4- opraHuye- NPK, 1 T opranu- 1 xr
BBI, CKHX. YECKUX
’ Kr/ra . | NPK
KT T/Ta yrobpenuit
3epHOBBIC B LIETIOM 3epHO 50 - 200-300 - 6,2
O3umas poxb To xe 52 30 200-250 25 6,1
O3uMas mHieHuIa » 63 30 250-300 25 78
O31Moe TpUTHKAIIE » 65 30 250-300 25 8,0
SIpoBas nmieHuna » 52 - 200-250 - 6,0
SIpoBoe TpHUTHKAJIE » 55 - 200-250 - 6,5
SlumeHb » 54 - 200-250 - 6,5
OBec » 55 - 200-250 - 6,0
Jronun » 37 - 160-200 - 4.4
T'opox » 37 - 160-200 - 3,9
Buxka » 30 - 160-200 - 2,6
I'peunxa » 19 - 180-220 - 2,3
Panc Cemena 25 - 250-300 - 3,2
Jlen-gonrynen Bonokuo 20 — 160-200 - 2,7
KapTodens Kiy6uu 332 50-60 200-300 105 27
CaxapHasl cBeKJIa Kopuu 438 60-70 300-350 125 39
Kopmossie kopremnons]  To xe 883 60-80 300-350 200 73
3eneHast
Kykypysa vacca 469 60-80 250-300 190 86
OJHOJIETHUE TPABBI To xe 265 — 150-200 - 48
Ceno 106 - - 16,6
MHoroneTHie TpaBbl 3eneHas 365 B 150-200 _ 70
Macca
Bee kyILTypEL Ha Kopw. en. (65 - 200-250| 30 | 88
TaImHe
Ceno 70 - - 14,3
CeHOKOCHI ¥ TacTOuIIa 3enenas 350 B 150-200 _ 72
Macca

3) cBsi3aHHBIE C XpaHEHHEM Y100peHH B X035HCTBE:

D, =38,8 - 0,4 =15,52 MITx/ra;

4) Ha TIOATOTOBKY, NOTPY3KY, TPAHCIIOPTUPOBKY (Ha 5 KM) M BHECEHHE
MUHEPAIBHBIX yI00peHNUI:

2,=171,4+(8,0974 - 4) + (1,2954 - 5) + 2,804 - 445) ~ (0,1553 - 25) =
= 262,467 M]Ix/ra;
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5) oOmue 3Hepro3arparsl J,, CBI3aHHBIE C IPUMEHEHUEM yIOOPEHUH:
0, =0y +03,+0,+D,=8055+ 132 + 15,52 + 262,467 = 8465,0 M/Ix/ra.

PaccuuThiBacM Takke dHEPro3aTpaThl, CBSI3aHHBIC C YOOPKOW, J0PabOTKOM
u peamu3anueil npubaBku ypoxas. HopmaTuBbl 3HeprosarpaT Ha yOopKy, J0-
paboTKy M pealn3auo IPpHOaBKH yporKasi, TOIYUYEeHHOTO 3a CYEeT HPHMEHEHHs
ynoOpeHuii, npuseneHsl B Ta01. 12.5. DHepros3arpatsl Ha yOOpKY, 10pabOTKy U
peanuzanmio 1 11 mpubaBKu yposkas 3epHa cocrtaBisitoT 328 MJIxk, a Ha BCO
npubaBKy:

9, =328 - 9,7 = 3183 MJIk.

O6ume sHeprosatpatsl (D0) Ha NMpUMEHEHHE ynoOpeHHi, yOopKy, nopa-
OOTKY M peanu3aluio NpUOaBKH yposKaeB COCTABSAT:

D, =D, + 3, = 8465 + 3183 = 11648 M]Ixx.

Haxonum sHepreTuueckuit k03pduuueHt (q), KOTOpbIii IpeACTaBiIseT Co-
001 yacTHOEe OT JENEeHUsI BBIXOJA DHEPrHU C MPHOABKOH ypoxkas Ha oOiue
9HEpro3aTparkl, CBI3aHHbIE C IPUMEHEHHEM yII0OpeHHit, yOOpKOii, 10pabOTKOM
U peanu3aiueil npudaBKH ypoxkasi, MOJTYYSHHON OT MPUMEHEHUSI yI0OPCHUIA:

Do 11648

[Mockonbky sHEpreTHuecKuii K03QOUIMEHT MOTY4HCcsS OOJIbIIC SITUHUIIBI,
MPUMEHEHUE YIOOPEHHI MO 0O3UMYIO POXKb SIBIISCTCS ONPABIAHHBIM C JHEpre-
THYECKOW TOYKH 3pEHUSI.

Ba)kHBIM MOKa3aTeNeM SIBISIIOTCS TAKKe YISNbHBIC SHEPro3aTpaThl Ha IPo-
M3BOJCTBO | II CENbCKOXO3SIIICTBEHHOM MPOTYKITUH.

OHH ompenersiFoTes AeJeHHeM OOIINX dHEPro3aTpaT Ha MPHOABKY ypoxKas.
B Hamewm mpumepe yzaenpHbIE SHEPro3aTpaThl Ha MPOU3BOJCTBO 1 IT 3epHa 03u-
Moii pxku coctaBisatoT: 11648 : 9,7 = 1201 M/Tx.

Bce pacuers! npuBenens! B Tabi. 12.7.

Ta6nuna 12.7. JHeprernyeckast 3p¢eKTHBHOCTH IPUMEHEHHS Y100 peH il

DHeprosarpa-
Copnepxa-
THI Ha ynoOpe- OnepreTu-
o IIpubas- HHUE DHEP- VaenbHbIe o
CenbCKOXO035HCTBEH- HHsA, YOOPKY, YeCKHUH
HBIE KyJIbTYPbI KaYPO~ | 1opaGorky u | Lo B HPH- | SHEPrO3ATPa- | iy
JKasl, 1/ra OaBke ypo- | TbI, MJIx/11
peamuzamuio | oy Tix CHT
ypoxas, MJDx ’
O3umasi poxb 9,7 11648 162257 1201 1,4

379




Ilpu pacuere 3aTpaT Ha MPOU3BOACTBO, XpaHEHHE, MOTPY3KY,
TPAaHCIIOPTHPOBKY 1 BHECEHHE OPTaHWYECKUX yNOOpPEHMI MO KyIbTYpY C
y4eTOM HUX JAEHUCTBUS M NOCHEACHCTBUS Ha MNOCIEAYIOLUE KyJIbTYphl
ceBoobopoTa 60 % 13 HUX HEOOXOIMMO OTHOCHTH Ha MepBbIi rof, 25 % —
Ha BTOpo# 1 15 % — Ha TpeTnii. C y4eToM 3TOro 3aTpaThl Ha MPOM3BOACTBO,
XpaHeHHue, MOTrPy3Ky, TPAHCIIOPTHPOBKY M BHECEHHE HABO3a COCTABSIT:

B=Ai+ V1,

rae A; — 3aTparthl Ha MPOU3BOACTBO U XPaHEHUE OPraHUYECKHUX YA00peHHH,
M]x/T pusmdeckoit maccsl (Tabmn. 12.8);
VY1 — 3arpaThl Ha MOTPYy3KYy, TPAHCIOPTUPOBKY U BHECCHHE OpTaHHYc-
ckux ynoopenwnii, MJIx/T (pacctostaue 5 kM) (Tabdm. 12.9).

Tab6auna 12.8. JHepreTuyecKkne 3aTPaThl HA IPOU3BOJCTBO H XpaHeHHe
OpraHnYecKux ya00peHuii

Buzpl oprannueckux yno0peHui Ouepretuieckue
3arpatbl, MJK/T

TMoncTrnoYHEIl HABO3 HA COJOMEHHOH IOACTUIKE (COOTHOLICHHE 112
COJIOMBI K TOJIY)KUAKOMY HaBo3zy 1:10)
IMoncTunounslit HaBo3 Ha TOp(AHOI MOACTUIKE (COOTHOLIEHUE TOP- 222
(a K sKckpemeHTam 1:3)
TopdonaBo3HbIe KOMIIOCTHI (COOTHOLICHHE TOpda K HaBo3y 1:3) 283
Topdo-conomMeHHO-HaBO3HBIE KOMITOCTHI (Ha | T MOTYXKHKOrO HaBO- 286
3a 50 xr conomsl, 250 KT TOp(HOKPOIIKN)
YcpenHeHHbIe 3aTpaThl HA XPaHEHHE 6,2

Ta6nuna 12.9. IlpumepHble cpeIHHE IHEPro3aTPaThl HA MOIPY3KY,
TPAaHCHOPTHPOBKY H BHECEHHE OPraHMYecKHX Y00 peH il IPH pa3HbIX
TEXHOJIOTHSIX BHECEHHSsI

IIpsMoToyHas IlepeBanounas
Jlo3a BHeceHHS, OHepros3aTparsl, Jlo3a BHeceHHS, DOHepros3aTparsl,
T/Ta M JIx/ra T/Ta M JIx/ra
20 4363 20 5387
40 8475 40 10366
60 12379 60 14937

12.1. OxoHomuueckast 3pPeKTUBHOCTH

NpUMeHeHUs y100peHuii

OCHOBHBIMHM TOKa3aTeJIMH AarpoHOMUYecKoil JI(PdekTUBHOCTH
MPUMCHCHHS MUHEPAIIbHBIX M OPTaHUYECKUX YIOOPCHUH MPHU HCIOJIH30Ba-



HUW HOPMATHBHOI'O METOJA SIBIAIOTCS MPUOaBKa ypo:kasi, rojydyaeMas oT
yanoOpeHuii, 1 pakTHIecKasi OKynaeMocTh y100peHHi.

OuyeHb Ba)KHOE 3HAYCHHE MMEET YKOHOMHUYECKAs OLIEHKAa MPUMEHEHHS
ynoOpenuii. OJHAKO IEHBI Ha YAOOPCHHS M CEILCKOXO3SHCTBEHHYIO
MPOOYKIUIO MEHSIOTCA B 3aBUCHUMOCTH OT PBIHOYHON KOHBIOHKTYPHI,
[IO3TOMY HX MOXHO HCIOJNB30BaThb TOJNBKO [UISI  KPAaTKOCPOYHOTO

TUIAHUPOBAHUSI.

OCHOBHBIMH TTOKa3aTeSIMH SKOHOMHUIECKOH 3¢ dexTuBHOCTH
MIpUMEHEHUs yMOOpEeHWH SBIIOTCS TPHOBUTH (YMCTBIA JOXOM) OT HX
BHECEHUSI M €ro MpOW3BOAHBIE — MNpUOBUIL HAa OAWH  pyOIb
MPOU3BOJCTBCHHBIX 3aTpar, Ha CIWHUIY BHECCHHBIX YIOOpCHUIA,
PEHTa0EIBHOCTD.

ITpn ompeneneHny NpUOBUTH HUCXOIST M3 COIMOCTABICHUS CTOMMOCTH
JIOTIOJTHUTEIBHON NMPOIYKIUH, MOJTYYEHHOW OT NPUMEHEHHs yIOOpeHHUH, ¢
3aTpaTaMy Ha UX UCIIOJIb30BaHHUE.

[TpubaBka ypoxas 3a CU€T MHHEPAJIBHBIX W OPTaHWIECKUX yINOOpEHHH
HaXOIWTCS yYMHOXKCHMEM BHECEHHBIX JI03 OTHX yAoOpeHHid Ha
COOTBETCTBYIOIME BENWYHMHBI (haKTHUECKOW okymaemocTtd. HopmaTtuBHas
OKYIIaeMOCTb yJ0OpeHuii mpuBeieHa B 1adm. 12.6.

Juit pacdera  SKOHOMHMYECKOH  3(PQEKTUBHOCTH  HEOOXOANMO
OIIPEJIETINTh 3aTPaThl, CBSI3aHHBIC C IPUMEHEHHEM ynoOpeHuii. Bee npsmbie
3aTpaThl HA BBIPAILIUBAHUE CEIbCKOXO3AHCTBEHHBIX KYJIBTYp ONPENEIAIOTCS
TEXHOJIOTHEH W  YYUTHIBAIOTCS B CeOCCTOMMOCTH  HPOIYKIHH.
JlomonmHUTEIBHBIE 3aTpaThl HA IPUMEHEHHE yIOOpEHUIl ONpenensioTcs Mo
pacxoziaM Ha BpeMs pacuera.

3aTpaThl Ha TONy4eHHe NMpHOaBKH ypoxas (py0.) OT MHHEpPANbHBIX H
OpraHUYecKuX yJI0OpEeHHUil pacCUUTHIBAIOTCS MO (GOpMyJIe

30 = 3MA ya + 3& ya + 35}1‘ M. YO + 3BHA o.yna- + 3y6 + 3H!

rae 3uys — Pacxodbl Xo3fAHCTBA Ha NPHOOPETEHHE MHHEPAIBHBIX
yIOOpeHHH B acCOPTHMEHTE II0 IIeHaM JUIS CEIIbCKOTO
X03s1icTBA (IIeHa + HalleHKa « ATpPOCEPBUCA»);

30,y — PacXo/ipl X0351iCTBA Ha MPOU3BOCTBO M XPaHEHHE OPTaHMYECKHX

ynoOpeHwMi;

Spnwyn — PACXOJBl Ha IOTPY3KY, PasrpysKy, NOCTaBKY B XO34HCTBO,
XpaHCHHE IIOATOTOBKY, MEPEBO3KY B IIOJIE W BHECEHHE
MUHEPAIBHBIX YA0OpeHU;

Suno.yn — PAcXoAbl Ha MOrpy3Ky, IIEPEBO3KY B IMOJie U BHECEHHUE
OpraHUYecKuX ymoOpeHHH;

3y6 — pacxojasl Ha yOOpKy, MepeBO3Ky, M0pabOTKy M peaau3aluio

npuOaBKU yporKasi, TIOJTy4YeHHOH 3a CUET yIOOpeHHUH;

3, — 00IIenpPON3BOICTBEHHBIE, O0LIEX03HCTBEHHBIC U IPYTHE PACXOIbI,

OTHECEHHBIE TI0 JICUCTBYIONIEH CUCTEME OYXTaJITepCKOTO y4eTa
Ha ce0eCTOMMOCTE CEIbCKOXO03UCTBEHHON TTPOYKITHH.
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Ienpl Ha ymoOpeHus: OepyTcsi ¢ YYETOM IMOCICIYIOIUX U3MCHCHUN H
JTOTIOJTHCHUU. Y UUTHIBAIOTCS TAK)KE HAIICHKH OOBCIUHCHHS «ATpPOCepBUCAY
Ha JIOCTaBKY | T MUHEpaJIbHBIX YI0OPCHUH.

3arpathl Ha pa3rpy3Ky, MOTPY3KY, XpaHCHUE, MOJITOTOBKY, IIEPEBO3KY B
oJie ¥ BHECEHUE YAOOPEHUH ONpeAeoTCs M0 (PaKTHIECKUM 3aTpaTaM 110
XO3SHCTBY. YUUTHIBAs MOCJIEACHCTBHE OPTaHUYECKUX YAOOPESHUH, 3aTpaTh
Ha UX IPUMEHEHHE N0 YA00pIeMyIo KyIbTypy 3€pHOBEIX OepyT B pa3mepe
30 % x ¢akTHIecKHM 3aTpaTaM MO XO3SHUCTBY; VI KapTodems, caxapHOit
CBCKJIBI, KOPMOBBIX KYJIbTYP, BCEX CEIBCKOXO3SMCTBEHHBIX KYJIBTYD,
BO3J€JIbIBaEMBIX Ha namne, — 60 %.

3arpatbl Ha yHOOpeHHs, JOPabOTKY U peaH3alHio MPUOAaBKH ypoKasi,
MOJYYCHHOW 3a CYEeT MPUMCHEHUS yIOOpEHHUH, CleAyeT pacCUYUTHIBATh Ha
OCHOBaHHH (paKTHUYCCKUX 3aTPAT C YICTOM BHJIA IPOYKIIHH.

[Tpubsute B pacuetre Ha rektap (I1) ompenensercs mo pasHOCTH MEXIY
croumocThio TipubaBku (C,) ypoxkas 3a cuUeT BHECEHHS YIOOpeHWHA H
3arpatami (3 0) Ha ee ToJydeHHe 1Mo hopMyIie

n=C,-3..

Ha ocHOBaHMM 4YHCTOTO JOXOJa MOXKHO pAacCUMTaTh  JOXOI,
MOJTy4eHHBIH Ha 1 py0. 3aTpat, CBA3aHHBIX C IPHMEHEHHUEM OPTaHWYECKUX
1 MUHEpPAIBHBIX yHoOpeHuid. s 3Toro npuObUIs NEIUTCS Ha 3aTpaThl UL
nojxydeHuss TpubaBKM ypoxas oT ynoOpenmid. Ilpm  ymHOXEeHHH
noxydeHHo BeandyuHbl HAa 100 MOXXHO MoiydnTh peHtadensHocTh (P) ot
NIPUMEHEHHUs YA0OpEHUi, KOTopas BeIpaxkaeTcsi B %o:

II
P =—-100.
30

[MTpu6es Ha 1 kr NPK onpenensiercs nenieHneM COOTBETCTBYIOIIEH J10-
JIU IPUOBLIH C TEKTapa MOCeBa Ha 03y BHECCHHS MUHEPAILHBIX YA00pCHUN
(NPK), npu6siib Ha 1 T OpraHu4ecKux yao0O0peHHi — IeIEHHEM OCTaBIIEH-
Csl JIONIM YKCTOTO JOXO0JIa C TeKTapa MmoceBa Ha /03y BHECEHHBIX OpraHHYe-
CKHX yIOOpEeHHIA.

[MTpuObIb Ha 1 ra MOCEBOB PacCUUTHIBACTCS KaK Pa3HOCTh MEKIY CTOHU-
MOCTBIO NPUOABKM yposKasi, HOJYYEHHOU 3a c4eT yAoOpeHHH, U CTOMMO-
CTBIO 3aTpaT JUIsl MOJTyYeHUs 3TOW mpuOaBku. JJis ompeneieHus npuObLIr
Ha 1 py0. 3aTpaT, CBA3aHHBIX C MPUMEHCHHEM YIOOpPEHHUIA, IPUOBLIL JEIIAT
HA CTOUMOCTH 3aTpaT, MPOU3BEICHHBIX JUIS MOJyYCHHS MPUOABKU ypOKas
oT ynoOpenmii. YMHOXHUB pe3ynbTarT Ha 100, momydaroT peHTabeqbHOCTh
MIPUMEHEHUS YA0OpEHUH (B MPOIICHTAX ).

[Tpubbue Ha 1 KT MUHEpANBHBIX YIOOPEHHH OMpENesseTcs AeIeHUEM

BENMYMHBI TPUOBUIM B pacyere | ra MOCEBOB Ha 03y ymoOpeHuit
(xr/ra NPK).
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13. IPUMEHEHHE YIOBPEHHI 1 OXPAHA OKPY )KATOIIEI
CPEJIBbI

13.1. Okoyoruueckas omeHKa ArpoxXuMH4€CKHUX CpeaACTB

OxpaHa NpHUPOABI — OJHA W3 BAKHEHIINX 3a/ad CEIBCKOTO XO3SHCTBA.
ATPOHOMBI, arpOXMMHUKH, IIOYBOBEIbI, @ B IIEJIOM KaXIblii paOOTHHK CEllb-
CKOTO XO3SIMCTBA SIBJISETCS CaMbIM IMEPBBIM OJIOCTHTENIEM IMOPSIKA B MPH-
polie, ee TIaBHBIM XpaHuTeneM. PalrmonansHoe X034HCTBOBaHUE Ha 3eMJIe —
BaXKHEHIIIee YCIOBUE €€ IPOLIBETaHHs.

Hapymenne Hay4HO 00OCHOBAaHHOM TEXHOJIOTMU NPUMEHEHUS yHoOpe-
HUH SIBJISICTCS CYIIECTBEHHBIM MCTOYHHKOM HX IOTEPh W 3arpsA3HEHUS
OKpyXaromie cpeabl. MIHTEHCHBHOE TNpHMEHEHWE yOOOpeHWH yCHIMBaeT
MUTPAIMIO U MOTEPH KaJbLUs, MarHus, c€pbl U JPYruX OMOTEHHBIX 3Je-
MeHTOB. OJTHMM U3 HEJOCTaTKOB MUHEPAIBHBIX yIOOpEHHUH SBIISETCS HATIH-
yre B HUX OaJUTaCTHBIX JIeMEHTOB ((ropa, XI0pa, HATPHsI), a TAKKE TOKCH-
YECKUX TSDKENBIX METAIIOB (KaaMus, CBHHIA U Jp.), KOTOPbIE MOTYT OTpH-
LIATEeJIbHO BJIMATH HAa CBOWCTBA M IUIOOPOJIME MOYBBI, ypoXKai M ero kKage-
cTBO. Oco0yI0 OIAaCHOCTh MPEACTABIAIOT IPUMEHsIEeMble Ha yIOOpeHue oT-
XO0/1bl TIPOMBIIIJIEHHOCTH, 0caaku ctoyHblx Box (OCB), docdorunc, a Tak-
e CarporeNb U JIp., KOTOpbIe 00BIYHO MPUMEHSIOT B BBICOKHX J03ax. OHM
coJieprKaT 3HAUUTENBHOE KOJIMYECTBO HIEMEHTOB 3arpsI3HUTEICH.

HenpaBunbHoe npuMeHEHNE YA0OPEHUH MOXKET YXYALIUTh KPYTOBOPOT,
OayaHC 3JEMEHTOB NMUTAHUS, ArPOXMMHUYECKHE CBONWCTBA, INIOJJOPOIHUE 1T0Y-
BBI.

Hapymenne onTHMalbHOTO MHUTAHWS PACTEHHH MakKpo- M MHKpO3JIe-
MEHTaMH IIPUBOJUT K Pa3IMIHBIM 3a00JICBaHNSAM PAacTCHHUH, yXyAmaeT Gpu-
TOCAaHUTApHOE COCTOSHHE TT0YB M OCEBOB.

VIHTEeHCHBHOE HCIOJIB30BAHUE CPEACTB XMMH3AIHUU PE3KO 000CTPHIIO
poOJIeMBbl OXpaHbl OKpYXKaromiei cpeabl. Hapymenue tpeboBanuii npume-
HEHHs yAOOpeHHH, B TIEPBYIO O4epelb a30THBIX M OECIIOACTHIIOYHOTO HaBO-
3a, HE TOJIBKO HETAaTUBHO BO3JEHCTBYET Ha BOJOEMBI, BOZOMCTOYHUKH, pac-
TUTEJIBHOCTh, HO HEPEIKO IMPUBOAUT K MOBBIIICHHOMY COAEPKaHUIO B pac-
TEHUEBOJYECKON MPOAYKLIUH COSAMHEHHH, BPEIHBIX [UIS YEIIOBEKA W KH-
BOTHBIX.

I'pamMoTHOE NpUMeHeHNe YAO0OPEHHH MOBBIIAET yPOXKai CeIbCKOX03sIH-
CTBEHHBIX KyJbTYp, YJIy4lllaeT OaJaHC MUTATENBHBIX DJIEMEHTOB B 3eMIIEIe-
JIMH, CIIOCOOCTBYET PaCIIMPEHHOMY BOCIIPOM3BO/ICTBY IIOJOPOIUS TIOYBBI,
3aMeJIsfeT, a MHOTAA U MpeKpaliaeT 3po3uto noussl. [To ganasiM UHCTHTY-
Ta TOYBOBEJCHUS W arpoXMMHHM, MHUHEpalbHble ynoOpenus Ha 40-45 %
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(hopMHupPYIOT NMPOMYKTUBHOCTH MAaxOTHBIX 3eMenb bemapycu. OmHako 3TH
JIOCTOMHCTBAa MUHEPAIBHBIX yIOOPEHUH MPOSIBIISIOTCS TOJIBKO MPH YCIOBUU
UX MPAaBUIBHOTO M3TOTOBJICHUS, TPAHCIOPTUPOBKH, XPAHEHUs, BHECEHUS B
MOYBY B HYXHBIX JUI1 PACTEHHH COYETaHMAX U CTPOrO 3aJaHHBIX KOJIHYe-
ctBax. HepaBHOMepHOE BHEceHHE YJIOOPEHUH, HEONPAaBIaHHO BBICOKHE MX
JIO3Bl CHMXKAIOT YPOXKAMHOCTh KYyJbTYp, YXYALIAIOT KadecTBO MPOAYKILUH,
3arpsA3HAI0T OKPYKAIOIIYIO CPeny.

ITpn HecOamaHCHPOBAaHHOM BHECEHHM MHUHEPAIBHBIX YHOOPEHHWH CHH-
JKAETCsl YPOXKANHOCTh, YXYIIAETCA KaUEeCTBO CEJIbCKOXO3SMCTBEHHOMN Mpo-
JYKIUW, B HEH HAKAIUTMBAIOTCS BPEIHbIC JJIS 3/[0POBBS JIIOAEH U )KUBOTHBIX
BEIIECTBA, BO3HMKAIOT 3a00JIEBaHUS PACTCHUH, pacTEHHEBOIYECKas IPO-
JIYKIUSI MOXKET CTaTh IPUYUHOM OTPABICHUS JIOJEH 1 KUBOTHBIX.

HenpaBunbHoe NpuMeHeHHE YNOOpEHHMH yXYAIIaeT arpoXuMHYECKUe
CBOMcTBa MOYB, CHIDKaeT Iiogopoaue. OcoOeHHO 3HAYUTENBHBI MOTEpU
MUTATCIIBHBIX 3JICMCHTOB OT 3PO3HH, @ TAKXKEC MPU MOBECPXHOCTHOM BHECC-
HHUH yJI0OpEHUIA.

B cBsi3u ¢ HeraTUBHBIMH MOCICACTBUAMMN HEIIPABUIIBHOTO MPUMCHCHUA
ynoOpeHHui B KauecTBE OJHOTO M3 BO3SMOXKHBIX IyTeH pa3BUTHS CEIBCKOTO
XO03sicTBa MpeAsaraeTcst MOJHBIH OTKa3 OT MX HMCIOJIB30BAHUS — OHOJIOTH-
Yeckoe, WM aJbTepHATUBHOE, 3emienenne. B kadectBe ynoOpenuii cro-
POHHHKH OHMOJIOTHYECKOTO 3eMJICIEIHs MPEUIaraloT MCIoIb30BaTh pacTH-
TEJIbHBIE OCTAaTKH, HABO3, CHICPAThl, Pa3INYHBIC OPraHMYECKHE OTXOJBI,
IIMPOKO TIPAKTUKOBATH BO3JIENIBIBAHUE OOOOBBIX TpaB, NMPUMEHATH OHOIIO-
THYECKHE METO/IBI 3AIUTHI OT O0JIe3HEH U BpEANUTEICH.

Haunbonsimee pacnpocTpaneHue aJbTepHATUBHOE 3eMIICACIIIE IOy YHIIO
B CHIA, HIBeiiiapun u Jannu. Ho u B 3THX CTpaHax €ro MCHOJIB3YIOT He-
6ospmoe guciao gepm: B CIIA — 0,9-1,3 %, B lseitmapuun — 0,8, B [a-
wun — 1,4 %. Kak BUANM, anbTepHATUBHOE 3eMIIe/IeNIUe — HE BBIXOJ U3 IO-
JIOKEHHS, TaK KaK OHO HE MOXKET 00ECIIEUUTh YEJIOBEYECTBO JOCTATOYHBIM
KOJIMYECTBOM NPOAYKTOB NHTaHusA. OAHAKO B CBS3M C BO3PACTAOIIEH
Harpy3Koil Ha OKpPYXKAaoILIyl0 CpeAy IpH HHTEHCHUBHOM IpPUMEHEHUU
CPEeICTB XUMH3AlUM JallbHellee pa3BUTHE KOMIUIEKCHBIX arpoXuMHYe-
CKUX HCCIIEIOBAHUI C YYETOM KOJIOTH3aLMK ¥ OMOJIOTU3AIMU 3eMIIC/ICIINS
npuodpeTaeT 0co0yI0 aKTyaJbHOCTh U 3HAYCHHE.

OpHaKoO JaJieKo He Bcerja IMpojayKIus, BeIpAlleHHas NpH OHoJoruye-
CKOM 3eMJIeZIelnu, OoJjiee MUTAaTeNbHa W Oe30macHa ISl 340poBbs. Tak, B
[IBelinapun rpymmna SKCIEepPTOB HE CMOIJIA YCTAHOBUTH PA3HUILY B KaUu€CTBE
OBOIIEH, BBIPAIICHHBIX IPH AJIBTEPHATHBHOM 3€MJICICIHN W OOBIYHOM, HC-
MOJTB3YIOIEM MUHEpaIbHBIE yIOOPEHNs N XUMHUYEeCcKne Tpemnapatsl. B I'ep-
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MaHUHU OOIIECTBO MOTPEOHUTENEH B T€UEHHE TPEX JIET CPABHUBAIIO IMPOIYK-
ThI COBPEMEHHOT'0 U aJIbTEPHATUBHOTO 3eMJIEEIHs: I0JI0KH, OBOIIM (caart,
MOPKOBB), KapTodenb, xyed. Onpenensuiich OCTaTOYHBIE KOJIMYECTBA
45 s10XMMHKATOB, 3 TSDKENIBIX METaJUIOB, HUTPATOB M 13 BemiecTs, UME0-
KX MUTATENBHYI0 U BKYCOBYIO IIEHHOCTb. YCTAHOBHUTH KaKyrO-110O pas-
HUIy B NPOJXYKTax He ynanock. OJHAKO BHEUTHHUH BUJ OHOJIOTHYECKHX 510-
JIOK OBLIT MEHEee NPUBJIEKATENICH, YeM HEOMOIOTHUECKHX.

Bonbie Bcero XMMHYECKHX CPEICTB (B pacueTe HAa €AWHUILY HPOIYK-
IINM) HMCHONB3YeTCsl B SIMOHUM, TAE CPERHSS MPOJODKUTEIBHOCTD XKU3HU
camast BEICOKasi B MHpE.

CrienyeT OTMETHTh, YTO NMPOAYKIHS OMOJIOTMYECKOTO 3eMIIC/IeNNs 3Ha-
YUTENIBHO JOPO’KE, a OTKAa3 OT MUHEPAIBHBIX yJOOpEeHUII NpUBEET K KaTa-
CTpo(hUUECKOMY COKpAIIEHHIO POU3BOJICTBA MIPOAOBOIBCTBHS.

IIpumeHeHNEe XUMUYECKUX CPEACTB B CEILCKOM XO3SICTBE — OTHOCH-
TEIHHO HEOOJBIION UCTOYHUK 3aTP3HEHUS OKPYIKAIOIIeH cpebl.

OrpomHBIH yiiepd OKpyKamlel cpeie, B TOM UHUCIE CeIbCKOXO03sIi-
CTBEHHBIM YTOJbSM, HAHOCHT HCIOJb30BAHHE NPUPOAHBIX HCTOYHHUKOB
sHepruu (raza, He(TH, yriisi), IPU CTOPAHUHU KOTOPBIX B aTMocdepy BbIOpa-
CBIBAeTCSl OOJBIIOE KOJMYECTBO BPEIHBIX BELIECTB, MOIIHOE pPa3BUTHE
TpaHcnopTa. ExerogHo B MUpOBOM XO34HCTBE CxuUraercs 2,4 Mapl. T Ka-
MenHoro yrig u 0,9 mapa. T 6yporo, mpu 3ToM paccemBaercs 280 TEIC. T
MBIIIbsIKA U 224 ThIC. T ypaHa. MeTannyprudeckue NpeanpusIThs eXeroJHo
BBIOPACHIBAIOT Ha MOBEPXHOCTH 3emun Oosiee 150 TIc. T Mean, 120 ThIC. T
nuHKa, 90 TeIC. T cBUHIA, 12 THIC. T HUKENS. Paguyc TeXHOreHHOro 3arpsi3-
HEHHUsSI METaJUIaMH COCTaBISIET OT 2—3 KM BOKPYT IPOMBIIUICHHBIX Ipea-
npusitiid 10 8-12 u gaxe 20-25 KM BOKPYI KPYITHBIX HHIYCTPHUAIbHBIX
KOMILIEKCOB.

[Tpu n30BITOYHOM BHECEHHH YIOOpEHWI, B IEPBYIO O4epenb a30THBIX,
HENPaBWIBHOM, HECBOEBPEMEHHOM HMX IPUMEHEHUH BOJOEMBI M TPYHTOBBIE
BOJIBI 3arpsI3HAIOTCSI HUTpATaMHy, Cyib(aTaMu, XJIOPHIAMU U APYTUMH CO-
eanHeHuaMu. [lpenensHo qOMycTUMBIE KOHIIEHTPAlUN BPEIHBIX BELIECTB B
BOJIC BOJIOCMOB IPEICTABICHBI B Ta0M. 13.1.

IoBbleHue B BOJOEMaX KOHIEHTPALUU MUTATENbHBIX 2JIEMEHTOB BhI-
3bIBaeT IBTPOGHKAIMIO BOJ0EMOB. DBTpo(duKanus — 310 oboraiieHue BoJ
MIUTATEIbHBIMU 3JIEMEHTAMH, IIPEKIE BCETO a30TOM U GocdopoM, aHTPOIIO-
TeHHBIM WJIM €CTEeCTBEHHBIM ITyTeM. Hambosiee HexenaTenpbHOE MOCIEA-
CTBHE 3BTPO(QHUKANNHN — UPE3MEPHOE Pa3BUTHE BOJOPOCIECH B BOJAOEMAaX —
«UBETCHHUE» U 3a00J1aunBaHNE U3-32 Pa3pacTaHUs MIPUOPEKHOMN (QIIOpHL, ITO
MIOCTETICHHO COKpAaIIaeT MIOmaab BojgoemMa. ONTHMaIBHBIH POCT BOJOPOC-
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JIel TIPOUCXOAMT TIpH KoHIeHTparmu (pochopa 0,09-1,8 mr/im, HUTpaTHOTO
azora — 0,9-3,5 mr/n, nBereHre BOJBI — NPH TOBBILIEHUH KOHIEHTPALMU
¢docdopa B wHeit 0,01 mr/n. bonee HU3KUE KOHIEHTPAIIMU STHX JJICMCHTOB
OrpaHMYMBAIOT POCT BoJOpociel. MccienoBanus mokasaim, 4To 3a IBTPO-
(UKaLUI0 BOJOEMOB «OTBETCTBEHHBI» IpexJe Bcero azor u Qocdop u
¢docdop B aToM mpouecce 6onee BakeH. Cpeu Ipyrux BEIIECTB — OPraHu-
YeCKHUil yriepos, MUKPOIJIEMEHTHl U BUTAMUHEL. B TO e BpeMsi ymMepeHHas
9BTPOQUKAINS TOBBIIIACT PHIOHYIO MPOAYKTUBHOCTH BOJJOEMOB.

Ta6nuua 13.1. IlpeaesibHO K0MYCTHMbIE KOHLEHTPALMM BPEJAHBIX BELIECTB
B BO/I€ BOJI0€MOB X0351iiCTBEHHO-IIUTHEBOI'0, KYJIbTYPHO-ObLITOBOTO
H PbI00X035IHCTBEHHOI'0 MCII0JIb30BAHMS, MI/JI

Bonoemsr
Bemectsa — —
X035 ICTBEHHO-TIMThEBBIE PpBIOOX03sIICTBEHHBIE

Bop 0,5 0,1
Menb 1,0 0,004
Momubaen 0,25 0,0012 x mpuponHOMY OHY
MEIBIK 0,05 0,05
Hutpats 45 40
Hurputsl 3,3 0,08
Cynbdatst 500 100
XIopuIbt 350 30
MoueBuHa 0,1 80
Kaamuit 0,01 -
Caunerg 0,1 -
Pryth 0,001 -
Cenen 0,01 -

BopooxpanHoi#t 30HOU SIBISETCS TEPPUTOPUS, MpUIIEraroias K akBaTo-
pHUsAM MajbIX PEK, Ha KOTOPOW YCTAHABJIMBAETCS CIEHUAIBHBIA PEXKHM,
MPEAYNPER AU 3arps3HEHUE, 3aCOPEHHUE, UCTOLICHUE W 3aWIICHHE BO-
J10eMOB. B BOJ0OXpaHHYI0 30HY MOTYT BKJIKOYAaThCsl NOWMBI PEK, HAAMON-
MEHHBIE Teppachl, OPOBKH M KpPYTHIC CKIIOHBI OEperoB, a TakXke OalKu U
OBpary, BIIaIAI0IIHE B PEUHYIO AOJIMHY. HanMeHbmas muprHa BOJOOXpaH-
HOM 30HBI YyCTAHOBJIEHA B 3aBUCHUMOCTU OT CPEJHEMHOTOJICTHETO ype3a BO-
JIbl B JIETHUI mepuoi;: s pek uinHoH 1o 50 km — 100 M; muist pex JuimHON
10 100 xm — 200 m; qisa pex qmHOo# cBbimie 100 kv — 300 M. [{ns Mmenkux
peK U pyubeB JUIMHOW 10 10 kKM ycTaHaBIMBaeTCs BOJOOXpaHHAs I0JIOCA
mpuHOi 15 M. B BoiooxpaHHO 30HE MasbIX peK 3ampeliaeTcs ONblICHUE
CEIIbCKOXO3SIICTBEHHBIX YrOAWH NMECTUIMAAMH, Pa3MEIICHUE CKJIAI0B IS
XpaHEHHs NMECTUIHAOB M YAOOpEHHi, B TOM 4YHCIIe HAaBO3a, ()epM, KHBOT-
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HOBOJYECKUX KOMIIIEKCOB, B3JETHO-TIOCAJOYHBIX IIOJIOC I CEIBCKOXO-
3AMCTBEHHON aBHUAIHH.

Bwmecre ¢ MuHepanbHBIMH yOOpEHHSIMHU B IOUYBY BHOcUTCs (¢Top. Ero
conepkar (ochopHbIe M HEKOTOPbIE KOMIUIEKCHBIE ynoopenus. C kaxon
TOHHOH TpocToro cynepdocdara B mouBy nomnazaer 6,2 kr ¢propa, JBOHHO-
ro — 4 xr. B cpennem Ha 10 exmaun docdopa B nouBy BHOcUTCs | eanHHUnA
¢ropa. ExxeronHo B Mmupe ¢ hochopHbIMU yIOOPSHUSIMU B TIOYBY BHOCHTCS
oxono 3 miH. T (ropa. Jomyctumoe conepxanne GTopa B IOUBE — 3 MI/KT,
IIPY TIPEBBIMICHAN 3TOTO YPOBHS OH HAKaIUIMBACTCS B TOKCHYECKHX KOJIH-
YeCTBaX B KOpPMax, a TaKk)kKe MUTPHPYET B TPyHTOBBIE BOJbI. BriiBuraercs
THIIOTE3a, YTO CHiIbHEee (DTOp HAKAIUIMBAETCA B PACTEHHUSX, MOCTYymas W3
BO3/lyXa depe3 Haa3eMHble dacTu. [IpeaenpHO JomycTHMasi KOHIEHTPALUs
¢Topuma Bomopoma — 0,02 mr/m® Bo3yxa. CribHOE 3arpsi3HEHHE (BTOPOM
BOJTM3M MPEANPUATHI 110 NMPOU3BOJACTBY (HOCHOPHBIX YAOOpEeHHH SBIIsETCS
NPUYMHON (III0Op0o3a — XPOHUUYECKOTO 3a00JIeBaHMsI, BHIPAXKAIOLIETOCS B
N3MEHEHHMN TKaHel 3y0OB M JpyruX KOCTHBIX oOpa3zoBaHuid. McTounukamu
3arpsi3HEHUsT (TOPOM SIBJISIIOTCSL TAaKXKE NPEIIPHUITUS O IPOHU3BOJICTBY
CTEKJIa, aIFOMUHUSI, METAJUTYPIHYE€CKUE U KUPITUYHBIE 3aBOJIbI.

W36bITOK (TOpa HEOIArONPUATHO JCHCTBYET Ha pAcTEHHs, YrHeras
(epMeHTBI, TOPMO3sT (POTOCHHTE3, MPOIECCHI IBIXaHMsI, pOCT. boibmre Beex
HaKaIUTMBAIOT (TOP METPYIIKa, IaBelb, JyK. CyTouHas HopMa moTpebdie-
HUS TOpa YETOBEKOM — 3 MT.

VY cTaHOBIIEHO, YTO €CIU COAepKaHue (Topa B Boxe Ooipiie 2 Mr/im, y
YeNoBeKa pa3pymaeTcs dMaib 3yOoB, a eclii Ooblie 8 MT/J, pa3BUBaeTCs
ocreockiiepo3 win (roopo3 ckenera. [loBeieHHOE conepxanue (propa B
BOJI€ U KOpMax CHMKACT MPOAYKTUBHOCTL JKUBOTHBIX, YTHETACT UX pa3BU-
THE, IPUBOJUT K OTpaBiieHHI0. MakcuMalbHOe cojiepkaHue Gropa B JIHEB-
HOM panuoHe Kyp cocrasiser 150 mr/kr, kopo — 30, cBuneit — 70 Mr/kr.

C KaJuAHBIMH yIOOpeHHsAMH (Kalusi XJIOpHA, KaJuiHas COlb U Ip.) B
MOYBY MOMNaJaeT XJop. B HeOONbIINX KONMYECTBaX XJOp HEOOXOAMM IS
HOPMAaJIBHOTO pOCTa U pa3BUTHs pacTeHnil. CyTouHas HOTPEOHOCTD B XJI0pe
yenoBeka — 5—7 T. bonbinue ero KOHIEHTPAMK OTPUIATENLHO BIHUAIOT HA
ypo’kail 1 KauecTBO KapToQes, IbHa, TPEYNXH, BHHOTPAAA U IPYTUX KyJIb-

TYyp.

13.2. KoHTpoJIb 32 coepKkaHUEM HUTPATOB B PACTEHUEBOI4eCKO
NPpOAYKIMH

CrerneHb HAKOTUICHHSI HUTPATOB B PACTEHUSX 3aBUCUT OT 0COOCHHOCTEH
CEJIbCKOXO35MCTBEHHBIX KYJbTYp, YCIOBUNA MUHEPAIbHOIO IUTAHUS U 10Y-
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BEHHO-IKOJIOTHYECKHUX (hakTopoB. Kaxkaplil U3 5THX (aKTOPOB MOXKET CTATh
pELIAoNIMM B HAKOIUIEHWH HUTPAaTOB B pacTeHHUAX. HuTpaTel — HepeMeH-
HBII aTpuOyT KPyroBopoTa azora B pacTeHHsX. OHM ObUIH, €CTb U OyIyT,
JlaKe €CIIM TOJHOCTBIO OTKa3aThCA OT MPHMEHEHUs ynoOpenuil. I'maBHoe,
4yTOOBl COZEp’)KaHWE HUTPATOB B BOAE, PACTEHHEBOIYECKOW NPOIYKIIHH,
JIPYTHX MPOAYKTaX MUTAHUS HE IPEBBIIIANIO JOMYCTHUMBIE ITPEISIIBL.

CaMu HUTpaTHI HY’KHO PACLEHUBAThH KaK MOJIE3HbIE MUTATEIbHbIE BEllle-
cTBa A 9enoBeka. [lomp3a u Bpex JIIOOBIX BEIIECTB 3aBUCHUT OT JO3BI. DTO
CIpaBeUIMBO 10 OTHOIICHUIO K BUTAMUHAM, MUHEpaJlaM U JIpyTUM BaKHBIM
HyTpHeHTaM (OMOJIOTHYECKH 3HAYMMEBIM 3neMeHTaM). C HUTpaTaMu Takas
)K€ CUTYaIHsL.

YCcTaHOBIIEHO, YTO HUTPATHI M3 OBOLIEH M (PYKTOB B OpraHU3ME Yello-
Beka pacranatorcs 1o okucd asora (NO) u moBHIIAIOT €€ copepKaHue.
AwmepukaHCcKuil 6MoxuMuK P. @epuroTT OTKPHLUI, YTO OKHCh a30Ta OYEHb
nosie3Ha /it cocynoB. OHa MOJJIeP)KUBAET UX JIACTUYHOCTD U pacciadis-
€T, MPEMATCTBYET PAa3BUTHIO apTepHabHON TMIIEPTOHUU M aTepOCKIepo3a,
00pa3oBaHUIO TPOMOOB. 3a 3TO OTKpHITHE B 1998 T. 0H momyumn Hobenes-
CKyro mpemuo. UTo MHTEpECHO, HUTpAThl IPEBpAIIalOTCd B OKHUChH a30Ta
TOJIBKO B PACTHUTENBHBIX NMpoaykTax. [IpeBparieHne HUTPATOB B KaHIEPO-
TeHHbIC HUTPO3aMHUHbI OJIOKUPYIOT BUTaMUH C, Nonu(eHOIBl U Ipyrue aH-
THOKCHJIaHTBI OBOLIEH, 3eJIeHH U (PYyKTOB. B Bose m Msice HHUTpaTHI Bpel-
HBI, TaK KaK MPEeBPAILAIOTCS B XKeyIKe B KAaHIEPOTeHHOE BEIEeCTBO HUTPO-
3aMHH. B CBA3M C 3TMM MHOTHE y4YE€HBIE CUHMTAIOT, YTO yCTaHOBJICHHBIC
BO3 I1/IK nurpatoB B oBomax 1 (Gpykrax nojesHsl, a He omnacHsl, u [1JIK
CJIEYET YBEIUIUTb.

OOBIYHO HAaKOIUICHWE HUTPATOB B PACTCHUSX SIBISIETCS CIICACTBHEM
BHECEHHS YPE3MEPHO BBICOKHX 7103 a30THBIX YAOOPEHHH, a TaKKe OpTaHH-
YECKUX NPH ONPECICHHBIX YCIOBHAX: NMPH HAPYIICHUH YTJIEBOIHOTO 00-
MEHa M3-32 HEXBATKM Kallks, a TaK)Ke€ CHHTe3a OCJIKOBBIX COEAMHEHUI U3
aMUHOKHUCIIOT Tpu aedurute Gochopa m mMonudmeHa. Ha mmomopoaHbIx
MOYBaX PACTEHUS HAKaIJIMBAalOT MHOTO HUTPATOB U 0e3 BHeCeHHs yaoOpe-
Hui. VccnmenoBanus moka3aiy, 94TO Ha JIOJIO a30THBIX yIOOpEHUH B 4uCIIe
BceX (pakTOpOB, BIUAIONIMX Ha HAKOIUICHHE HUTPATOB, puxoautcs 47 %.

daxTopaMy BHEIIHEH Cpefbl, OKa3bIBAIOLIMMH CYLIECTBEHHOE BIIMSTHUC
Ha HAKOIJIEHHE HUTPATOB, SIBIISIOTCS CBET, BIAXHOCTb, TEMIEpPATypa BO3-
Iyxa u nouBbl. HopMasibHas 00eCIe4eHHOCTh CBETOM — OJHO M3 pEIIaro-
HIUX YCIOBUN aCCUMUJISILIMM HUTPATOB B PACTEHUSAX U CHHXKEHHS MX KOH-
LEHTPaInH.

K uncny perynupyembix (pakTopoB, BAMSIOIINX Ha HAKOIJICHUE HUTpAT-
OB B PACTEHHSIX, OTHOCHTCSI 00ECIIEYEHHOCTh pacTeHuid Gochopom, Kaiuem,
MHKPO3JIEMEHTaMH.
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Ha HakoluleHHE HHWTPATOB BJIMSIIOT BHIOBBIE M COPTOBBIC DPa3IMYMA.
Bornpie nx HakamMBaeTcst y pacTeHHH ¢ He3aBEpLIEHHBIM IIMKIIOM pa3BH-
TUSI, TJIaBHBIM 00pa3oM B 4YacTiX (KOpPHHU, CTEOJIM, YEPEUIKH, >KUIIKH),
TPaHCIIOPTHPYIOIMX MUTATEJbHbIE BellecTBa. MHOro HUTPATOB HaKaIlIU-
BAIOT JIMCTOBBIE OBOIIHBIE KYJIBTYpPHI (canaT, yKpoIl, HeTPYIIKa, CelIbepen,
3€JIeHBIH JIYK ¥ Ip.), KOPHEIIOAb! (CBEKJIa CTOJIOBas, PEJHC, pellbKa U JIp.).

Majo HakarIMBaeTCsl HATPATOB B IUIOAAX SOJIOHH, TPYIIN, BUIIHH, CIIH-
BBl U APYTHX KYJIBTYP CEMEWCTBA PO3OIBETHBIX, TAK KaK B MX KOPHSIX HUT-
paThl BOCCTAHABJIMBAIOTCS OJIaromapst BRICOKOH aKTHBHOCTH (pepMEHTa HUT-
paTpemayKTasbl.

CopToBBI€ pa3nn4usl B OTHOIIEHNH HaKOIUICHHUS HUTPATOB y peAnca J0-
cturatot 55 %, y Tomaros — 200-300, y cekisr — 200 %.

Pacnipenenenne HUTPATOB B PACTEHUH MMEET CBOIO crienuuky. Brer-
HHE JINCThS KOYaHa KamycThl B 2 pa3za Ooraye HUTpaTaMH, 4eM BHYTpPEHHHE,
ete Oosblle X B Kodyepbire. Y kaprodens B KOXype U cep/IlieBUHE HUTpa-
TOB comepxkutcst B 1,1—1,3 pasza Gombliie, 4eM B OCTaJbHON YacTH KIIyOHS.
B orypuax coxepxanue NOz Bo3pacTaeT OT BEPXYIIKH IUIOJa K €ro OCHO-
BaHMIO, IPUYEM B KOXKYpe UX OOJIbILE, YEM B MSIKOTH.

[Tpn M30BITOYHOM MOCTYIUICHUH HUTPATOB B OPraHM3M 4YeJIoBeK 3a0oJie-
BaeT MeTreMorjioOnHeMHuel (CHHIONTHOCTE). OTa O0JIe3Hb pa3BUBACTCS
BCJIC[ICTBHE OKHCICHHs JByXBAIGHTHOro xeiesa Fe’* B TpexpameHTHOE
Fe**. O6pasyroluecs mox JeiCTBHEM HUTPATOB METTEMOTTIOOHH U HHTPO-
TeMOTJIOOMH HE MOTYT JOCTABIATh KHCIOPOJ K TKaHAM OpraHu3Ma. ¥ 3710-
POBOTO YEJIOBEKAa COAEPKAHUE METTEMOINIOONHA B KPOBH HE INPEBBIIIAET
2 %. Jlerkas ¢opma sTOoro 3a00JeBaHMs HAOIIOAAETCS MPHU COJEPKAHUU B
kpoBu 10-20 % wmerremornobuna, cpenuss — 20—40, Tsokenast — CBBIILE
40 %. 3amemenne 20 % remMorno0MHa METTeMOIJIOOMHOM M HUTPOTEeMO-
IJIOOMHOM BBI3BIBAET OTPABJICHHE, CONPOBOXK/IAIONIEECS] CHIBHON THITOKCH-
e, T. . KHCIOpOJHOH HenocTaroyHocThio. [Ipu 80%-HOM 3amemnieHun re-
MOTJIOOMHA HACTYIMAaeT CMEPTh OT YAyLIbs.

CMepTenbHBIE CITydad OTPABICHHWS HHUTPATAMH OTMEYAIOTCS KpaiiHe
penko. Onn OpuTH 3adukcupoBansl B CIIIA, eBporeiickux u ApYTHX CTpa-
Hax B OCHOBHOM IIpH yNOTPEOJCHNU BOABI C MOBBIIICHHBIM COJEpPKaHHEM
HUTPATOB, peke — OBOIIEH (IIMHHATA, OTYPIIOB H T. 1I.).

Xotst 3a007€BaHUS METIeMOITIOOMHEMHUEH BCTPEUAIOTCS M PEAKO, HO
JUINTEIBHOE YHOTpeOIeHHE BOJBI, NHUIIM M KOPMOB, OOTaThIX HUTpATaMH,
MOXET BBI3BIBaTh 00JIE3HH OOMEHa BELIECTB, OIOPHO-IBUraTEIbHOW W
HEpPBHOIl CHUCTEMBI, T€HEPAaTHUBHBIX OPraHOB U T'€HETHYECKHE HapyIICHHS.
Hutpatbl atakyloT IMMYHHYIO CUCTEMY M HACJIEJCTBEHHBIN ammapar, yCH-
JIMBAIOT BOCIIPHUMYHUBOCTD K 3200JICBaHUSIM.
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OO0pa3oBaHNI0 HHUTPO3aMHUHOB MPEMSTCTBYET aCKOPOMHOBAs KHCIOTA.
HccnenoBanusmMu ObIIIO YCTAHOBJICHO, YTO TPH COOTHOIIECHWH BUTaMuHA C
K HUTpaTaM 2:1 n Gosee HUTPO3aMHUHEI He 00pa3yroTCsl.

OCHOBHBIMU HCTOYHHKAMU HUTPATOB AJISI YEJIOBEKA SIBISETCSA MUTHEBAsS
BOJa I OBOLIHBIE KYJBTYpHI (3€JCHHBIC KYJIBTYPbI, CBEKJIa, KalycTa u JIp.),
npudeM OoJiee ONMacHBI TEIUTMYHBIE OBOILIM. B cpeaHeM Ha OBOIIM MpHUXO-
qurcst 70-80 % HuTpaToB, nMTHEBYIO Boty — 10-15 %, a ocranbHbIe (0T 5
10 20 %) — Ha MOJIOKO, MSCOMIPOAYKTH U COKU. BcemMupHas opraHm3ariust
3apaBooxpadenust (BO3) ycraHoBmiia [OMyCTUMBIA NpeAes MOCTYIUICHUS
HUTPATOB B OpPraHu3M yejoBeka — 3,5 mr Ha 1 kr Beca. OHako syudle, ec-
JIU THEBHOH «mIaek» HUTPATOB He OyxaeT mpeBsimats 120—140 mr.

Jomyctumsle mpesessl coAep)KaHusl HUTPATOB B MPOAYKTaX MUTAHUS B
Pa3IMYHBIX CTPaHaX JAJeKo HE OJMHAKOBHI B CHIIy Pa3lMYHBIX (pakTOpoB
(KTMMaTHYECKUX YCIIOBHM, 0COOEHHOCTEH nmuTanus U ap.). [IpenensHo mo-
IIyCTHMBIE KOHIIEHTPAlMH HUTPATOB B OBOMIAX, (pyKTax, Kaprodene mnpu-
BeJIeHBI B Tabm. 13.2.

Ta6auna 13.2. IIpeaenbHo J0MyCTHMBbIe KOHIIEHTPAIHY HUTPATOB B KapTodee,
oBoOLIAX H ()PYKTAX, MI/KT CHIPOr0 MPOAYKTA

Bust npoyiimsn s ropT}I](}[{);;Toro Jlnst 3::;.1;;11;21{1{01‘0
Kaprodenn 250 -
MOpKOBb paHHss 400 -
MOpKOBb HO3HSIS 250 -
Kanycra no3ausis 500 —
KamycTa 6enokadaHHas paHHSSA 900
Kabauku 400 —
Jlyk-nepo 600 800
Jlyk-penka 80 -

Tomarsl 150 300

Orypibt 150 400

JIucroBele oBomu (camar, Ima-

BeJlb, YKPOII, METPYIIKa, [IITHHAT 2000 3500

H 11p.)

CBekuia cTosoBas 1400 —

S1650KH, rpy1y, apoy3bl 60 -

Canat naTyk cBexuit - 3500 (c 1 anpenst o
30 cenTa6ps)

Caar naryx crexait B 4500 (c 1 oxTsIOpst IO

31 mapra)
Jpiau 90 =
Cauar natyk aiicbeproBoro Tuma - 2000
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[penensHO MOMyCTHMAas KOHICHTpAIMS HUTPATOB JUIsl BOIBI M MOJIOKa —
45 mr/n. BceemupHo# opranuzanmeit 3apaBooxpaHenusi (BO3) ycraHoBieHa
ITJK HUTpaTHOTO a30Ta B MUTHEBOI BOAE JUISl YMEPEHHBIX MIMPOT 22 MI/M, JJIst
TponukoB 10 Mr/n. YcTaHOBIICHBI TAK)KE OTPAHHUYCHHUS COJICPKAHUS HUTPATOB B
KOpMax IJisl )KHUBOTHBIX. [IpeaesbHO TOMYCTHMOE COlep KaHHe HUTPATOB B CHU-
JIOCE U CeHaXke, KOMOMKOpMax, KapToderne, 3elIeHbIX KopMax U 3epHOdypaxke —
500 wr, cene — 1000, TpaBsHoi myke — 2000, kopmoBoi#i cBekie — 1500 mr B
1 xr chIpOTO MPOYyKTA.

Conep)kaHHe HUTPATOB B PACTCHHEBOAYESCKOW MPOIYKIIMUA MOXKHO CHU3HTH
pasnuYHbIMU NpueMamiu. 1oz Bce cenbCKOXO03SHCTBEHHBIE KyIbTyphl pa3pabo-
TaHbl MPEACNHHO JOMYCTHMBIE JO03bl a30THBIX YIOOPCHWil, rapaHTHUpPYIOUINE
MOJIYYeHNE «YUCTOM» MPOAYKLINH U UCKITIOUAIOIIIE 3arPsI3HEHHE OKPY)KAIOIIEeH
cpeabl (cM. Tabn. 6.3). DT 1036l ObLIM NPUBEAEHBI IPU PACCMOTPEHUM A30T-
HBIX yIOOpeHHi. DKoJoruuecky 6e30nacHee MeAJICHHOICHCTBYONINE a30THBIC
yIoOpeHusi, MPOM3BOACTBO KOTOPhIX HanaxuBaercs Ha OAO «['pomgHO A30T».
Bo BiaxHBIE XOJOXHBIE TOABI C OOJBIINM KOJHMYECTBOM OCAAKOB JO03BI a30Ta
JIOJDKHBI yMEHbIIAThCsl. CIOCOOCTBYIOT TAKKe CHHXKCHUIO HAKOIUICHUS] HUTPA-
TOB B PACTEHHUSAX WHTHOUTOPBI HUTPUDUKAIHH.

JlokanpHOE BHECEHHWE aMMOHHMMHBIX M aMHJIHBIX YAOOpPEHHH B HEKOTO-
PBIX Cly4yasX YMEHbBIIAET COJAEP)KaHUE HUTPATOB B CEIbCKOXO3MCTBEHHOM
MIPOAYKITUH, 9TO OOBSACHICTCS 3aMeUICHHeM HUTPH(HUKAINHN B JIEHTE YH00-
pernii. OTHAKO JIOKAJIFHOE BHECEHHE YIOOPEHUH W HHTHOUTOPEI HUTPH(H-
KallMd HE TapaHTHUPYIOT MOIYYEHHs] MPOAYKIHMHU C HU3KUM COJAEpKAHHEM
HUTPATOB, TaK KaK B Pa3HbIX MOYBEHHO-9KOJIOTHYECKUX YCJIOBHSIX CTEIEHb
3aMeJICHHS HUTPUPHUKAIIMY B TIOYBE Pa3JIUYHA.

CyliecTBeHHOE BJIMSHHE Ha HAKOTUIGHWE HUTPATOB OKAa3bIBAIOT COPTO-
BBbIC OCOOCHHOCTH CEJIbCKOXO3SICTBEHHBIX KYJIbTYp. B CBSI3U ¢ 3THM 3HAYHM-
TEJbHO CHU3UTHh COJIEP>KAHUE HUTPATOB B OBOIIHBIX M JIPYTUX CEIBCKOXO-
3STACTBEHHBIX KYJIBTypaX MOXXHO TOAOOPOM COpPTOB, HAKATUIMBAIOIIMX
MEHBLIE HUTPATOB.

13.3. UcTOYHNKH MOCTYIIEHUS THAKEIBIX METAJIOB B OKPY KAIOLIYI0
cpeay U crnoco0bl CHUKEHUS HX HAKOIUIEHUS B PACTEHHEBOTYeCKOH
MPOAYKIHH

W3 Gonblioro KojaudecTBa pazHOOOpPa3HBIX BEIIECTB, MOCTYMAIOIINX B
OKPYXKAIOLIYIO Cpelly M3 aHTPOIOTCHHBIX HCTOYHHKOB, 0CO00€ MECTO 3aHH-
MaroT Tsoxensle Metasl (TM). TloueMy arpoXuMHKH H3ydaroT MTOBEICHHE
ux B okpyxatomei cpene? C oHOW CTOPOHBI, 3TO CBA3aHO C T€M, YTO TH-
JKeJIble METaJUIbl COJEePIKATCSA B OPraHMYECKNX M MUHEPANbHBIX YIOOpEHH-
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six. OcoOyro OMacHOCTh MPEACTABIACT BHECEHHE OECIIOACTUIOYHOTO HaBO3a
B BBICOKHX J103aX, YTO UMEET MECTO OKOJIO XKMBOTHOBOJYECKUX KOMILIEK-
COB, BHECEHHUE 0CAJIKa CTOYHBIX BOJ U T. JI. C Ipyroil CTOPOHBI, C IIOMOILBIO
yIOOpEeHNH ¥ U3BECTKOBAHMS CHMKAIOT MOCTYIIJICHUE TSDKENbIX METAJUIOB B
pacTeHusl.

K TspkenbiM MeTanaM oTHOCATCs cBbiiie 40 3JIEMEHTOB, IIIOTHOCTH KO-
TOpBIX GonbIe 6 T/cM’, a aTOMHAs Macca mpeBbimaet 40 aTOMHBIX €IHHHIL,
[To TOKCHYHOCTH W CTIOCOOHOCTH HAKaIUTMBATHCS B MUIIEBHIX IETISAX JIUIIH
HeMHOTHM OoJiee 10 31eMeHTOB pHU3HAHBI IPHOPUTETHBIMHA 3arPSI3HUTEIIS-
Mu 6mocdepsl. Cpear HUX BBIICIAIOT PTYTh, KaIMUHA, CBUHEI, MElb, BaHa-
IIUii, 0JIOBO, ITMHK, MOJIMO/ICH, HUKENb. 1TpH neMeHTa (pTyTh, KaAMUN, CBH-
HEIl) CYUTAIOTCS HanboJiee OIMacHbIMH.

I'maBHBIN NCTOYHUK aTMOC(EPHOTO 3arps3HEHUs] — 3TO TEIUIOBBIC JJIEK-
TPOCTAHIUH (Ha UX JOJI0 mpuxoautcs 27 % Bcex BEIOPOCOB B aTMOChepy)
" OpearnpusaTus 1mo [l06bl‘~le 1 HU3TOTOBJICHHUIO CTPOUTCIILHBIX MAaTCpHaiOB
(8,1 %). Ot 10 1o 30 % moctynuBIIMX B arMoc(epy TSHKENbIX METaJUIOB
ocenaet B paguyce 10 kM OT mpoMsbIIUIeHHOTo npeanpustud. B benapycu B
atMochepy exeronuno BeiOpacbiBactcs 400 T Hukens, 290 T MBIIIbsKA,
230 T ypana, 174 T xobanbTa, 58 T CBUHIIA.

Tskenble METaIbl B OKPY’KAIOLIEH cpelie UrpatoT ABOMHYIO poib. OHU
SIBIISTIOTCS. HEOTHEMJICMBIM KOMITOHEHTOM HOPMAaJIbHBIX (DH3HOIOTHUECKUX
MIPOIIECCOB, HO B TO )K€ BPeMsI TOKCHYHBI TIPH MOBBIIICHHBIX KOHIICHTPAIH-
SIX, IPUBOMIAT K HAPYHICHHIO METa0oIM3Ma M (DYHKIMOHHPOBAHUS YKHBBIX
OpraHMU3MOB Ha JIF0O0O0H cTagnu OHTOTeHe3a. Bo MHOTHX ciydasiX 3TH Hapy-
HICHUA SABJISIOTCS HeO6paTI/IMI)IMI/I n CMCPTCIIbHBIMU. B TOKCHYHBIX KOH-
neHTpauuax TM IHposBISIIOT KaHUEPOIEHHbIE CBOMCTBA, OTPULATEIBHO
BO3JICHCTBYIOT Ha TEHETHYECKYID MeMOpaHHYI0, (EepMEHTHO-OEIKOBYIO
CHCTEMY KJIETKH, BBI3BIBAIOT HapyIICHHE KOHIIEHTPAIMH BEIIeCTB, HE0OX0-
JUMBIX IUIA SHEPTETUYECCKOIO MeTa6OHI/I3Ma, U3MCHAKT aKTUBHOCTH (bep-
MCHTOB, YPOBCHb COACPKAHUA B KIICTKaX KaJblUA U Maraus, HeO6XOI[I/IMBIX
JUTE HOPMAITBHOTO ()YHKIIMOHUPOBAHUS OPTaHU3Ma.

Tspkenple MeTaJTBl BBI3BIBAOT CEPICYHO-COCYIUCTHIC PACCTPOMCTBA,
TsDKeNble (JOpMBI aJulepruu, o0JalaroT SMOPHOTPOTEHHBIM U KaHIIEPOTeH-
HBIM JICHCTBHEM, T.€. CIIOCOOCTBYIOT BO3ZHMKHOBEHHIO OHKOJOTHYECKHX
3aboJieBaHUH.

OpHako HE BCE TSDKENbIE METAIBl B OJMHAKOBOH Mepe TOKCHYHEI.
B 3Ty rpynmy BXomasAT Menb, IWHK, MapraHel, KOOajibT, MOJHOMICH, MOITY-
YUBIIHE HA3BaHHUE MHKPOAIEMEHTHI, MMCIONIHE BaXXKHOE OMOJIOTHYECKOE
3HAYCHUE B KU3HU TEIUIOKPOBHBIX, PACTCHUH I MUKPOOPTaHU3MOB.
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ITosTOMy cIipaBenIMBO HCIIOJIB30BATH MOHSATHE TSKEIBIE METAIUIBI, KO-
r7ia peub ujeT 00 OMacHBIX JUIS XKHMBBIX OPraHW3MOB KOHLIEHTPALUSX dJe-
MEHTA.

Tspkenple MeTaubl CIOCOOHBI OKa3bIBATh TOKCHUYECKOE BO3JEHCTBHE U
Ha pacTeHHs, KOTOpPOE MOXET OBITh MPSMBIM U KOCBEHHBIM. KocBeHHOE
BO3JICUCTBUE — 3TO YXYALICHHE CBONCTB IOYBBI, CHM)KEHHUE IIOJAOPOAUS,
yTHETEHHE TOYBEHHOW OWOTHI, B pe3yJbTaTe Yero yxyAllaeTcs KaueCTBO
pactutenpHO npoaykuuu. [IpsMoe BIusHUE COCTOUT B HakomuieHuu TM B
pacTeHusX, 4TO MPUBOAUT K UX OTpaBieHnIo. Hanbonee obuiye cuMnToMsl
(PUTOTOKCHYHOCTH, XapaKTEepHBIE IS OONBIINHCTBA PACTEHHUH, — 3TO yTHe-
TEHHE POCTa, N3MEHEHHE OKPACKH, XJIOPO3, MATOJIOTHsl [IBETKOB, N3MCHEHHE
(OpMBI JINCTHEB.

PaCCMOTpI/IM HeﬁCTBHe Ha JKHBBIC OPraHMU3Mbl TAXKCIIBIX METAJIOB.
Mezu, - 6H03HCMCHT, HBHHIOmHﬁCH MOCTOAHHBIM KOMIIOHCHTOM I104B, pac-
TEHHUM. Mem; HUMCCTCA B TKAHAX XKMUBOTHBIX U YHYaCTBYET B METa0O0IMYECKUX
npoueccax. OcHOBHash (DyHKLUS MEIU B OPraHW3ME YeJOBEKa U KHBOT-
HBIX — y4acTHe B KpoBeTBOpeHHH M OenkoBoMm obOmene. 0. B. AnexceeB
OTMEUYACT, 4YTO IpPU HEAOCTATOYHOCTU COIACPKAHUA MCIU Y paCTeHI/Iﬁ
HaOoaeTcs 3a/1epXKKa pocTa, XJI0pO3 JIMCTHEB U MOTEPs TYpropa, yMeHb-
HIeHne ypoxkas. Menp ycuiamBaeT mporecc GpoTOCHHTE3a, YIIeBOIHBIH 00-
MeH, o0pazoBaHue BUTaMHHOB B 1 P, moBeImaeT ycToiiumBoCTh K HEOIaro-
npusATHEIM (pakropam BHemHe# cpensl. Kak ykaseBaer 1O. B. Anekcees,
Me/b M3 TOYBBl B PAacTEHHsS MUrpUpyeT ciabo. AKTHBHO NOTJIOIIAIOT ee
kaprodenb, MOPKOBB, rpeunxa. OOBIYHO coliepKaHHEe MEIN B pacTeHHUe-
BOYECKON MPOAYKIUH cocTaBisieT 1—10 MI/kr, HO IpH MPUMEHEHUH MEIb-
coxepxkamux ynobpeHuii Bozpactaer B 2—4 pasa. Ilo manuem P. b. Cnm-
BHHCKOﬁ, (I)I/ITOTOKCI/I‘{HOCTB MEAW BBINIC, YEM IIMHKA, YTO 0COOEHHO BbIpa-
JKCHO Ha JICTKHX ITOYBaXx.

CornmacHo M. I'. OnekyHOBOH, CyIIECTBYeT aHTAarOHM3M B HaKOIUJICHHH
MEJIU U MaprafHiia B KOPHIX M HAaJ3€MHBIX PACTHTEIBHBIX OpraHax. B Tok-
CHUYHBIX KOHLEHTPALMAX MEIb WHTHOMpYeT aKTHBHOCTH (DEpMEHTOB: Iie-
Jo4YHOH (hocdarasbl, KaTanasbl, OKCHIa3bl 1 pruOOHyKiea3bl. Comu Meau B
OOJIBIIMX KOHIIEHTPAIMAX OKa3bIBAIOT HA >KUBOTHBIE TKAHHU IPOXKUTAIOIIEE
JIeUCTBHE BCIIEJICTBHE CBEPTHIBAHUS UMU OCJIKOB, a TaK)Ke HAPYILEHHUS IPO-
HHUIIAEMOCTH OnoMeMOpaH, YTO BBI3BIBAET HapyLIeHHE pabOThl PEryJysiTop-
HOW CHCTEMBI KJIETKH. Y CTaHOBIIEHA CBS3b MEXAY YacTOTON Ooiile3HEeH op-
T'aHOB JBIXaHUS W BAJIOBBIMHU BBEIOpOCcaMu cyibdarta menu.

Cpennee cozmepxaHue MOABIKHOM Mean B MouBax nmamrHu bemapycn He-
BEJIMKO M COCTaBIsieT 1,73 MI/KT, ymydIIeHHBIX CEHOKOCHBIX W ITacTOMWII-
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HBIX 3eMenb — 3,32 mr/kr. B memom mo pecrybnmke 50,9 % maxoTHBIX U
40,9 % CEeHOKOCHBIX M MACTOMIIIHBIX 3€MeJIb UMCIOT OYCHb HHU3KYIO o0ecre-
YEHHOCTh MelbI0 (MeHee 1,5 MI/KT) W 0CTpO HYXIAIOTCS B MPUMCHCHUHU
MebCoIepKaIUX yaoopeHnit. Ha mouBax ¢ M30BITOYHBIM COJEpIKAHHEM
Menu 1,5 % nmaxoTHbIX 3eMenb U 4,7 % yIydIIeHHBIX CEHOKOCOB MCHOJIb30-
BaHUE IOOBIX (popM ynoOpeHul, coepKaIluX Meb, JODKHO OBITh UCKITIO-
yeHo. B benapycu 260,3 ra cenbCKOXO3SHUCTBEHHBIX 3€MENb 3arpsi3HEHBI
Menbio (Tabi. 13.3).

Ta6auna 13.3. CennckoxossiicTBenHble 3emin benapycn,
3arpsi3HeHHbIe Meb1o, Thic. ra (U. M. Boraesn4 u ap.)

O6nacti Bcero 3a- B tom umcne no cogepxanuo Cu, MIr/kr
TPA3HEHO 5,1-7,0 7,1-15,0 15,1-30,0 | Bosee 30
Bpecrckas 85,2 59,8 25,3 0,1 -
Burebckas 15,9 11,7 39 0,2 0,1
Tomenbckas 60,8 38,3 20,1 2,4 -
I'ponnenckas 43,9 26,3 16,0 14 0,2
Munckas 37,0 22,6 13,3 1,1 -
Morunesckas 17,5 10,4 71 - -
Bcero no benapycu 260,3 169,1 85,7 52 0,3

Hunk B paboTax MHOTHX HCCIEIOBaTeNell XapakTepu3yercs Kak dJiie-
MEHT, UMEIOIINH O0JIBIIOe OHOIOTHIECKOE 3HAYCHHE, M KaK YYaCTHUK MHO-
rHX OMOJIOTHYECKUX LUKIIOB, BXOAsAImMH B coctaB 80 ¢epmenToB. B pactu-
TENbHBIX KJIETKaX LUHK LEHTPUPYETCS B SIAPE U MUTOXOHAPUSAX, HaKarllu-
BaeTcsl B JIMCTHSIX, PENIPONYKTUBHBIX opranax. B pabore 0. B. AnekceeBa
MOKa3aHo, YTO IUHK HHTEHCHBHEE HAKATUINBAETCS B 3J1aKaX, 4eM B 000OBBIX
KynbTypax. CUMTalOT, YTO AMHAMHKA COAEP’KaHMs LIMHKA Pa3jIdyHa y pas-
HBIX pacTeHuil. LluHK BimsieT Ha cuHTE3 OEJKOB M ayKCHHOB, UHTEHCU(H-
mupyet mporecce GorocuHTe3a. [Ipu HeoocTaTKe IHMHKAa B PAaCTHTEIBHBIX
OpraHM3Max HaONIoJacTCs HapylIeHHe Pa0OTBl OKUCIHUTEIBHBIX (epMeH-
TOB, YTJIEBOJHOTO U OEIIKOBOTO OOMEHA, yMEHBIIIEHHE 00pa30BaHUS XJIOPO-
¢wmna, ButamuHOB C, P 11 rpymmier B. CuMnToMaMyt HEIOCTaTOYHOCTH ITHH-
Ka SBJLSFOTCS XJIOPO3 U 33IePKKa POCTA.

B pabotax psaa uccnenoBarenel ykasplBaeTcsi Ha clabyl0 TOKCUIHOCTb
LMHKa Ui pacTeHuil. TOKCHYHBIE KOHLIEHTPAI[MK [IMHKA BBI3BIBAIOT OCJIA0-
JICHUE POCTa U XJIOPO3, CHIKAIOT yPOXKai 3€PHOBBIX, KAPTO(EISI U CBEKIIBI.
MHorue pacteHus 00JaJal0T YCTOWYMBOCTBIO K M30BITKY LIMHKA B CpEe.
B pa6ore E. U. T'oHuapyk mokaszaHo, 4TO pacTeHHs CEMEHCTBAa KPECTOIBET-
HBIX U TBO3JIMYHBIX 00JaJaf0T CHIOCOOHOCTHIO KOHIIEHTPUPOBATh IUHK. Kak

394



ormeuaet K. Pelinu, Tokcu4uHbIE 03B IMHKA JEHCTBYIOT HETaTUBHO Ha Ke-
JIyI0YHO-KUIIEYHBIH TPAKT YEJIOBEKA, BHI3BIBAIOT MATOJIOTHUYECKHE U3MEHE-
HUS, CBS3aHHBIC C ICPUIIMTOM KaJIbIIHs.

C u30BITOYHBIM COJICPIKAaHUEM IIUHKA BBIsBICHO B benapycu 179 Thic. ra
CeJIbCKOXO035UCTBEHHBIX 3€Mellb, B TOM YHUCIJIe B OMACHON CTENEeHH 3arpss-
HEHO 3yieMeHTOM (6osee 16 Mr/kr mouskl) 39 Thic. Ta, Wi 0,5 %, rIaBHBIM
obpazom B ['omensckoii, MuHckoit 1 MoruneBckoit obnactsx. Hapsiny c
3arps3HEHHBIMH ITMHKOM B bemapycm Oonbmiast 4acTh CeIbCKOXO3SIHCTBEH-
HBIX 3eMenb (68,4 % nmaxoTHbIX U 56,6 % ymydIIeHHBIX CEHOKOCOB M MAacT-
6my) c1abo obecriedeHb! IIMHKOM (cozepkanue Zn MeHee 3,0 MI/KT TTOYBEI)
(Tabn. 13.4).

Ta6nuna 13.4. Ceanckoxo3siicTBeHHbIe 3emun Beaapycu,
3arpsi3HeHHbIe IMHKOM, ThIC. T2

Bcero B ToM ymcne no cogepxaHuio Zn, MI/Kr
Obnactu sarpszmeno | 10,1-16,0 | 16,1-30,0 | 30,1-50,0 | Bonee 50

Bpectckas 35,1 34,4 0,7 - -
Burebckas 3,5 29 0,5 0,1 -
T'omennckas 449 33,9 10,4 1,3 0,2
['ponueHckast 24,4 20,0 4,0 0,4 -
Mumnckas 455 34,9 8,9 1,2 0,5
Morunesckas 25,9 14,8 10,9 0,2 -
Bcero no benapycu 179,3 140,0 35,4 3,2 0,7

Copeprxanne KagMus B 1ouBax bemapycn HaxoAWTCs Ha ypoBHE (oOHA.
[IpeBbimenue ¢ona 10 2,5 pa3 OTMEYECHO JIOKATLHO HA PACCTOSHUU 1O 3—
5 KM OT KpyHHBIX TOpoJoB u gocturaeT 1,0—1,2 Mr mo4YBBI IpH OPUEHTHPO-
BOYHO gomyctumoit koHmeHTpanuu (OJK) mo comepkaHmio BaIoBOro Kaj-
MHS B JISPHOBO-TIOA30JIMCTHIX CYTJIMHUCTHIX MouyBax Ooyee 0,6 mr, cymec-
yaHbeIx 0osee 0,4 Mr 1 necyanbrx 6oiee 0,3 MI/Kr.

[Tnomans mous B benapycu oT BceX HCTOYHUKOB 3arpsi3HEHUS] CBUHIIOM
B HACTOsIIee BpeMsl OPHUEHTHUPOBOYHO oueHuBaercs B 100 ThIC. ra, Kaj-
musi — 45 ThIC. Ta.

Kagmmuii — TOKCHYHBIH, TepaTOT€HHBIH, KaHIIEPOT€HHBIN TSXKEJbINH Me-
Tayul. OH HEraTHMBHO BJIMSIET HAa POCT M Pa3BUTHE pacTeHWil. Bricokas TOk-
CHYHOCTB KaJIMUSI OOBACHSACTCS €r0 aHTATOHW3MOM IT0 OTHOIICHHIO K I[UH-
Ky, T. €. KagMHii crioco0eH 3aMenaTh MUHK B HEKOTOPBIX OHOXMMHUYIECCKHUX
mporieccax U HapyIaTs paboTy GepMEHTOB, CBSI3aHHBIX C ABIXaHUEM, Oe-
KOBBIM OOMEHOM H APYTUMH (HPU3HOTOTHIECKAMH MPOIECCaMHU.
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Kak ormeuaer B cBoeit padore JI. M. Ky3HenoBa, npu conepkaHuu
KaIMUs B ToUBe Ooyiee SMI/Kr HaOomaeTcsi CHKeHHe ypokas. [lo man-
ueiM A. Kioke, H. Schenke, sarpsisHeHHbIE pacTeHHS MOTYT COACPKATh
6onee 400 mr/kr kagmus. KagMuii CHIDKaeT KOJMYECTBO KapOTHHA M XJIO-
poduna B pacTeHHAX. Y 4YelIOBeKa M30BITOK KaJMUS BBI3BIBACT aHCMHUIO,
Bce (OpPMEI paka.

CBuHeIN TP MTOBBIIICHHBIX KOHIICHTPAUAX SBJISIETCS OMACHBIM TOKCH-
KaHTOM TJ00aJbHOTO 3Ha4deHMSA. buonormdeckas poib CBHHIIA JOBOJBHO
Mayo ycraHoBlieHa. OH BXOJHT B COCTaB HEKOTOPHIX OMOJOTHYCCKH aKTHB-
HbIX coeAuHeHNH. TOKCMYHOCTh CBUHIIA HEBBICOKA BCJIECJICTBUE MaJIOM pac-
TBOPHUMOCTH €T0 COCIMHCHUN M HAJIMYMC B PACTCHUSIX CHCTEMBI HHAKTHBA-
MU JaHHOTO 3yieMeHTa. OCHOBHAs 4acTh CBHMHIA JCTIOHHPYETCS B KOPHIX,
1 TOJNBKO 1-2 % mepexomsaT B Hag3eMHBIC OpraHbl. [Ipy BRICOKOH KOHIICH-
TpaIyy B TIOYBE CBUHEI] YyTHETAET POCTOBBIE MPOIIECCHl PACTEHUI, BHI3BIBA-
€T HapYIICHUs B MUTMEHTHBIX KOMIUIEKCaX W YMEHBIIIAET COJCPKAHUE XII0-
podusia B TKaHSX, BUTAMHHA W TpoBuTaMuHa A. [IpH CBHHIIOBBIX OTpaB-
JICHUAX YeJOBeKa HaOIromaeTcs MopakeHUe EHTPATLHOW HEPBHOM CHCTe-
MBI, KeNyITOYHO-KUIIIEYHOTO TPaKTa, MOJIOBOM CHUCTEMBI UejOBEeKa U KH-
BOTHBIX. JleTanpHas m03a cBHHIA 1A dyeoBeka — 100 MI/KT.

Tsoxenple MEeTaJIBl B MHHEPAIbHBIX yIOOPEHUAX SBISIOTCS €CTECTBCH-
HBIMH TIPUMECSMH, COJICPKAIIUMUCS B arpopynax. [losToMy KoamyecTBo ux
B MUHEPAJIBHBIX YAOOPCHHUSX 3aBUCHUT OT UCXOJHOTO CHIPbS U TEXHOJOTHU
nepepaboTku. M3 XUMHUYECKHUX SIIEMEHTOB, COAepkKamuxcs B (HocOopHBIX
ynoOpeHusx, HanboJee OMaceH KaJMUil, KOTOPBIH SBISCTCS COCTaBHOM 4a-
cThi0 (pocopHOit pyapl. B 3aBUCHMOCTH OT Te0JIOTHIECKOTO IIPOUCXOKIC-
HUsSL W reorpaduyueckoro pacrpocrpaHeHus: QocdartHeie pyasl copepxar
pa3HOe KOJHMYECTBO KaaMUs, KOTOPBIA MEPeXOIUT B yOOOpPEHUS, M3rOTaB-
JMUBaeMble W3 KOHIEGHTPATOB 3THX pyd. B docdarnom cripre u3z Poccum,
KOTOpOe Hcmoiib3yercs B PecnyOnuke Bemapych, coaepxanue KaaMus MH-
HUMAaJbHO, OHO 3HAYUTEILHO HUXe, 4eM B Gochopurax Mapokko, CIIHA u
TeM Oosnee B pocdarHoM chipbe u3 Cenerana (tabu. 13.5).

Ta6nuna 13.5. Cpennee cogepxxanne kaaMus B (pocaTHOM ChIpbe Pa3HBIX CTPaH

Crpansl P,Os, Mr/kr Cd, mr/kr
CIIA 32,5 8
Mapokko 31,7 22
Poccus 39,4 1
Ceneran 33,0 75
Oxnas Adppuka 36,5 3
Cupust 30,6 8
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Coneprxanue npuMmeceii B hochopcoaepxamux yI00peHHsIX, MPOU3BO-

JmuMbIX B ctpanax CHI', npuBeneno B Tadu. 13.6.

Tab6auna 13.6. Conep:xanue npumeceii B (pocopcoaepkamux yro0peHusix, Mr/Kr
(B.T'. MuHees u ap.)

3ason, npoussomumit | 4| pe Ni Co | cu | zn Pb | cd
yaoOpeHus
AmMmodoc
Bockpecenckmit 250 3000 50 8,0 9,0 13,0 5,0 0,06
Kunrucennckunit 150 2500 75 9,8 28,0 38,0 55 0,65
YBapoBckuit 250 5500 5,0 12,5 46,0 90,0 5,0 1,0
YepenoBenkuit 204 5200 13,7 12,5 75,0 135,0 5,0 1,3
Hutpoammodocka
Yepenopenkuit 105 2500 11,0 10,0 15,0 36,0 10,0 0,1
HoBoBockpeceHckuit 102 900 1,6 75 4,0 6,0 75 0,03

MunuManbHOE COACpIKaHUEC KaIMUsl OTMEYCHO B aMMO(l)OCC, IpousBe-
JCHHOM BOCerCGHCKI/IM 3aBOJIOM, a MaKCUMaAJIbHOC — I‘IepeHOBeHKI/IM. OL[-
HaKO OHO BO BCCX yao6peHI/1${x HE3HAYUTCIIbHO U HC NPEACTABJISICT OIIACHO-

CTH C TOYKHU 3pCHUS 3aIrpA3ZHCHUSA 0pr>1<a}0111e171 Cpeanbl.

VccnenoBaHus 1Mo OIMPEACICHHIO BAJIOBOTO COACPIKAHUS TSDKEIBIX Me-
TAJUIOB B MUHEPAJIbHBIX, OPraHUYECKUX M M3BECTKOBBIX yIOOPEHHUSIX MMOKA-
3aJ1d, 9YTO B aMMOHHUITHOW CENUTpe B HE3HAYUTENHHBIX KOJIUYECTBAX COMEP-
JKUTCS KaJMHM, Me/lb, B HECKOJIBKO OOJIBITMX — IIWHK U CBHUHEIT (Tadum. 13.7).

Ta6nuua 13.7. Conep:kanue TSKeIbIX METALIOB B yI00PeHUAX H U3BECTH, I/T
(H. A. YepHnbix, B. ®@. Jlagonun)

Ynobpenus Cd Pb Cu Ni

g”ﬁﬂmﬁ cynepdoc- 3.70 39,0 14,4 20,0
aT

docdoputHas Myka 5,40 16,0 183,0 27,0 -
XIJIOpUCTBIH KaHit 3,90 14,0 3,6 21,0
MoueBuHa - 1,3 0,8 -
AMMOHHITHasI cenuTpa 0,20 18,0 1,0 8,0
HM3BecTKOBast MyKa 0,18 28,0 22,0 6,3 24,0
Hago3 0,20 4,0 112,0 22,0 7,2

Bouee Bbicokoe copeprkanne kaamus B pocopHBIX yIO0OpEHHSIX U XJI0-
3arpsI3HUTEISIMU
OKpY’KaIOIIeW Cpeibl CUNTAIOTCA yAOOpeHus, coaepkammue Oonee 8 MI/KT
kaamusi. Kagmuii B (pochOpHBIX yn0OpeHHUsIX, KOTOpBIE MPOU3BOASATCS B

PpUCTOM KaJiuM, IIMHKAa — B HAaBO3EC. HOTeHHI/IaHLHLIMI/I
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crpanax CHI', comepkuTcsi B HE3HAUUTENIBHBIX KOJMYECTBAX M HE Ipel-
CTaBJISIET OIIACHOCTH JUTS OKPYIKAIOIIEH Cpepl.

Bricokas KOHIEHTpalys KaAMusi OTME4eHa B cynepdocdare, mpousBe-
nerHoM B CHIA (50-100 mr/kr). CpenHee coaepikaHHue TSDKEIBIX METaIoB
B MHHEPAIBHBIX YA0OPEHUSX MpHUBEIeHO B Ta0. 13.8.

Ta6nuna 13.8. Cpennee conep:kaHue TSKeJIbIX METAIJIOB B MHHEPAIBHBIX Y100pEeHUSIX,
r/T A. B. (B. I'. MuHeeB u 1p.)

Y nobpenns Cu Zn Cd Pb Ni Cr
A30THEIE 51 63 1,23 21 6,8 0,38
DocdopHbie 122 164 3,6 34 92 121
Kanuiinele 0,4 20 1,05 28 9,1 0,89
1:;2 MIHEPETE- 59 77 1,62 26 30 33

Kak noxazamu uccnenoBanus BUYA, kadenpsr arpoxumun BI'CXA,
Wucruryra nousosenenus u arpoxumun HAH Pecriyonuku Benapycs, npy-
TMX HAay4YHO-UCCJIEOBATEIbCKUX YUPEXKIECHUH, KoauuectBo TM, mocryna-
IOIIMX B MOYBY C MUHEPAJIbHBIMU U OPraHMYECKUMH yJOOpPEHUSIMH, 3aMeT-
HO HE MEHSeT NPUPOJHBIX YPOBHEH COAEpXKaHUS TSXKEIbIX METAIIOB B
MOYBAX W HE MPEJCTABISCT OMACHOCTH C TOYKH 3PCHHUS 3arpsI3HEHHS UMH.
DKOJIOTHYECKH OMACHBIMH MOTYT OBITH (ochopHBIC yHOOpEeHNUS, TOTYICH-
HBIE U3 CHIPbs adpukaHckux cTpad (Mapokko, CeHeran u jp.), a TaKke U3
¢dochopuror CIIIA. Ceppe3HOr0 BHUMAHHUS 3aCIyKHBAIOT CTOYHBIE BOJHI,
KOMITOCTBI U3 TBEPABIX OBITOBBIX OTXOJOB, OTJIMYAIOIINECS MOBBIIICHHBIM
copepxkanueM TM. Tak, B ocagkax CTOYHBIX BoA I. Moruiesa copepxa-
Jock (B MI/KT cyxoro BemecTBa): muHka — 300-1400, menu — 89-309, xpo-
Ma — 142-264, aukens — 89-100, mapranma — 640-961, ceunma — 14-71,
kobasbTa — 80114, kagmus — 5-9. [IpucyrcrBue TM B ocajkax cTOYHBIX
BOJI SIBJISETCS IJIABHBIM MPEMSTCTBUEM UX MIMPOKOTO UCHOJIb30BAHUS B Ka-
4ecTBe YIOOpSHHI.

OnacHBIM 3arps3HUTENIEM TAXKEIBIMH METaJIAMU SIBIISIOTCS TaKHUe OT-
XO/1bl IPOMBILIJIEHHOCTH, KaK (Gocdoporunc u nuputHsie orapku. docgo-
porurc Ha 1 kr conmepxkut 42 mr Pb, 67,0 mr Zn, 49 mr Cu, 5 mr Cd, 9 mr
Ni, 69 mr Cr, 130 mr As u 17 mr Hg. ITuputHbie orapku Ha 1 KT copepxat
4500 mr Pb, 10000 mr Zn, 4000 mr Cu u 1500 mr As.

3arps3HEHNE TSHKENIBIMU METalUIaMM, KaK MOKa3alu uccienoBanus MH-
ctutyTa nouBoBeeHus u arpoxumun HAH Pecrrybnuku benapycs, 00braHO
Ha0JII01aeTCs BOKPYT KPYIHBIX MPOMBIIIIEHHBIX TOPOIOB pecryOInKy, a B
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pamguyce 1-2 KM OT HUX OHO 3HAYHMTEIHHO TpeBbIIaeT GoHoBoe. [ToBbimie-
HO COJIEp)KaHME TSDKENIBIX METAJUIOB TAKXKe B ITOYBAX XO3SHCTB, HCIOJB3Y-
IOIIMX OCaJOK TOPOJCKHX CTOYHBIX BOJ| B KAaueCTBE YIOOpPEHUS, BOKPYT
B3JICTHO-TIOCAIOYHBIX IOJIOC CEJIbCKOXO3SHCTBEHHOW AaBWAIMU, B IOYBE
MIPUIOPOKHBIX TOJIOC.

B Hacrosiiiee BpeMsi mpoBOAMTCS 00CIIEJOBAHUE MOYB PECITyOIMKH Ha
coJllep)KaHUe CBUHIIA, KOOANbTA, IMHKA U Meau. [louBeHHBIE 00pa3ibl OyayT
OTOMpaTHCSI HAa CENTBCKOXO3SMCTBEHHBIX YTONIbsAX ¢ conepxanneM P,0s 6o-
nee 490 MI/Kr OYBBI, BOKPYT MPOMBINUICHHBIX [IECHTPOB M OTJEILHO pac-
MOJIOKCHHBIX KPYIHBIX MPEANPHUATHH, Y KHUBOTHOBOJTYCCKUX KOMILICKCOB,
B MOYBE MPHUIOPOKHBIX ITOJIOC M HA BCEX MOJIIX, A€ MCIOIB3YIOTCS YH00-
pEHHs1, IPUTOTOBJICHHBIE HA OCHOBE OCAIKOB CTOYHBIX BOJ W JPYTHX TPO-
MBIIIUICHHBIX OTX0N0B. B PecmyOnuke bemapych i OIIGHKH ONAacHOCTH
3arps3HEHUS MT0YB TSHKETBIMI METaIIaMH U H30BITOYHOTO HAKOIIJICHHS X B
pacTeHHEBOAYECKON TPOAYKINHU pa3pabOTaHBl rpajallii OPUEHTUPOBOYHO
JIOMTYCTUMBIX KOHIICHTPALUI UX B MOYBaX.

YcTaHOBUTE Ipeenbl 0€30IacHOTO COAEPIKaHUS TOTO WIM HHOTO Jiie-
MEHTa B II0YBE CJI0XHO. Y POBEHb TOKCHYHOCTHU AJIEMEHTOB 3aBHUCHUT OT Tpa-
HYJIOMETPUYECKOTO COCTaBa IOYBKI, €€ KUCIOTHOCTH, COJICPKAHUSA T'yMyca,
BUJA pacTeHUi U T. 1. Ecu KynbTypa CHIDKAeT ypOKalHOCTh W3-3a IPH-
CYTCTBHS B TIOYBE TOTO FJIM MHOTO 3JeMeHTa Ha 5-10 %, To ypoBeHb ero
COJICP)KAHUS B TIOYBE CYMTACTCS TOKCHIHBIM.

B psnge cinyuacB Ha moduBax, 3arpsA3HCHHBIX TSKEIBIMH METAJUIAMH,
YpO’KalfHOCTh 3€pHOBBIX CHIDKanack Ha 20-30 %, caxapHOW CBEKJIBI — Ha
35, 6060BeIX — Ha 40, kapTodens — Ha 47 %. [To nanaeiv H. A. UepHBIX,
B. @. JlagonuHa, rubeib 3¢pHOBBIX KYJIbTYp HaONIOMACTCS IPHU COIECpIkKa-
auHd kagmust 20 mr/kr, muaka — 500, ceuama — 500, mean — 350 Mr/kr mod-
BEIL.

JIyist OLIeHKM YPOBHS 3arpsi3HCHHS MOYB ¥ BO3MOXKHOCTH BBIPAIIMBAHUS
Ha HHUX CEJIBbCKOXO3SHCTBEHHOW MPOAYKIMH HCIHOIB3YIOT 3HAYEHHS IIpe-
nenbHO AormycTUMbIX yposHe# (ITAY) Tsoxensix Mmetaiios (tadm. 13.9).

IpenensHo momyctumeie yposuu (I1JY) B IepHOBO-IIOA30IMCTHIX MOY-
Bax 3aBUCAT OT pHyc) U rpanynoMeTpudeckoro cocraBa nmous. [Ipu pHgg
6onee 5,5 ITAY moaBwkHBIX (HOPM Ui MEIW COCTABIISIET HA TIMHUCTHIX U
CYMJIMHUCTBIX To4Bax 15,0 mr/kr, mis necyanbix — 10,0 Mr/kr, a Ui UH-
ka — 18 u 14 MI/Kr COOTBETCTBEHHO.
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Tab6nuna 13.9. lIpenenbHo-gonycrumsblie yposuu (IIIY) unnka u meau
B IEPHOBO-TIO/I30JIMCTHIX MOYBAX, MI/KT OYBBI

I'pynnupoBka mous
10 COAEPKAHUIO [mnucrsie Cynecuansie | Ilecuansie
¥ CYTJIMHUCTBIC
TSDKEJIBIX METAJUIOB
BaJjoBoe cogep:kanue
Hunk
Iy pH>55 80,0 60,0 50,0
pH<55 60,0 50,0 40,0
Menb
oAy pH>55 100,0 70,0 60,0
pH<55 80,0 60,0 50,0
Ioasu:kubie popmsbl (3keTparent 1 M HCI)
unk
oy pH>55 18,0 16,0 14,0
pH<55 15,0 14,0 12,0
Menb
oAy pH>55 15,0 12,0 10,0
pH<55 12,0 10,0 8,0

OueHp BaXXHO HE MOABEPraTh JIOJACH PHUCKY 3a00J1€Th OT NMPEBBIMICHUS
COJEepKaHMs TSDKENIBIX METAJUIOB B MpoaykTax nuTanus. Ilo nanasiM BO3,
MPEAENBHO AOIYCTUMbIE MOCTYIICHUS! ¢ MPOAYKTAMHU NUTAHUS CBUHLA —
3 mr B Hexemo, kaamus — 0,4, pryta — 0,3 mr. OOBIYHO 3TH HOPMEI HE TIpe-
BhImatoTcs. IlpenensHO HOMycTUMbIE KOHIEHTPAIMH HEKOTOPBIX TSKENBIX
METaJUIOB B NMPOAYKTaX MUTAaHUS MpUBeneHH! B Ta0m. 13.10.

CHU3HTH MOCTYIUICHHUE TSDKEJBIX METAJUIOB B PACTCHUSI MOYKHO C IIOMO-
IO TaKMX arpoTeXHUYECKMX HPUEMOB, KaK HM3BECTKOBAaHHE, BHECCHHE
OpPraHMYeCKUX ¥ MHHEpaJIBbHBIX YA00OpeHHH, NPUMEHEHNE MTPUPOIHBIX 11€0-
JIUTOB.

Jliis omydeHus MPOAYKIMH PACTCHUEBOACTBA, OTBEYAIOIIECH TMIHEHH-
YECKUM TPeOOBaHMSAM K KayecTBY M O€30MacHOCTH IIPOAOBOJIBLCTBEHHOTO
CBIPBSA, THIIEBBIX NMPOAYKTOB M KOPMOB MO COAEPKAHMIO TSDKEIBIX METal-
JIOB, HEOOXOIUMO Ha CEJIbCKOXO3SIMCTBEHHBIX 3€MIISIX, 3aTPSI3HEHHBIX TSDKe-
JBIMHA METaJIAMH, OCYLIECTBIIATh KOMIUIEKC MEPONPHITHH OpraHU3aI[OH-
HOTO M TEXHOJIOTHYECKOI0 XapaKTepa, OCHOBHBIMH N3 KOTOPBIX SIBJISIOTCS:
oA00p KyJIbTYp, MEHEE BCETO HAKAIUIMBAIOIINX TSDKENbIE METAJIIbL; 3aMEHA
KYJIBTYP, aKKyMYJIMPYIOIIMX 3HAYMTEIHLHOE KOJIMYECTBO TSDKEIBIX MeTal-
JIOB, HA KYJbTYPBHI C MEHBIIEH HHTCHCUBHOCTBIO TTOTJIOIICHHUS 3THUX 3JICMEH-
TOB, CIIOCOOCTBYIOLIMX CHMKEHHIO HAKOIUICHUS! UX B PACTCHHUEBOAUYECKON
MPOAYKINH B 2—3 pasa.
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H3BecTKOBaHME CIIOCOOCTBYET CHMIKCHHIO HAKOIUICHHS TSDKENBIX METall-
noB B 1,4-2,1 paza. [y M3BECTKOBaHUSI IeJIECOO0PAa3HO MCIOIB30BaTh Kak
TPAIUIUOHHBIC MEJIHOPAHTHI (IOJIOMUTOBYIO MYKY), TaK M KaJbIHHACOMICP-
JKarre oTXo bl (IedekaT caxapHbIX 3aBOIOB), KapOOHATHBIN CATIPOTIEITh U T. II.

VYBeNnn4YeHne ryMyCHPOBAHHOCTH IMOYB IyTEM MPUMCHEHUS OpraHhyc-
CKHX yHOOpEeHHH MO3BOJSET CHU3UTH HOCTYIUIGHHE B PAaCTCHHEBOIIECKYIO
MpOayKIUIo LMHKa 1 Menu B 1,7 u 1,4 pa3a coorBercTBeHHO. B KadecTBe
OpraHWYECKHUX YIOOpEHHH MOKHO HCHOJH30BaTh HABO3, KOMIIOCTHI Ha €ro
OCHOBE, U3MEJIBYCHHYIO COJIOMY. MaKCHUMaJIbHBIA PE3yJIbTAT NACT BHCCCHHE
Ha TPON3BECTKOBAHHYIO IIOYBY HaBO3a MIIM KOMIIOCTOB Ha €TO OCHOBE.

Tab6nuna 13.10. F'mrueHuyecKrne HOPMATHBBI KA4eCTBA U 0€30NMACHOCTH
NPOJOBOJIbCTBEHHOTO CHIPbSI U MULIEBBIX MPOIYKTOB MO COAEPKAHUIO
TSKEJIBIX METALI0B, MI/KT (mocTaHoBJeHne Munsapasa Pecny6inku Benapych
ot 21 utonst 2013 r. Ne 52)

IIposyKThl MUTAHUS Caunen [Mpimbsik|Kagmuii| Pryte | Menp* | Lluak*

3epHO NPOAOBOIBCTBEHHOE (TIIIIE-
HHIIA, POXKb, TPHTHKAJIE, OBEC,

0,5 0,2 0,10 0,03 10,0 50,0
SIUMEHB, TIPOCO, FPEYHXa, pUC,

15,0
KyKypy3a, COpro) (rpeutixa)
CemeHa 3epHO0000BBIX (TOPOX,
thacoJp, Manl, YMHa, YCUCBULIA, 0,5 0,3 0,10 0,02 10,0 50,0
HYT, COs1)

10,0
Kpyma, TonoxHo, xy10mbs 0,5 0,2 0,10 0,03 15,0 50,0

(rpeunxa)

Myka Bcex BHOB, 0,5 0,2 0,1 0,03 15,0 30,0
B T. 4. JUISl MAKapOHHBIX M3ICITHN 1,0 0,2 0,1 0,02 10,0 50,0

(coeBas) | (coeBas) |(coeBast)|(coeBast) | (rpeunxa)|(coeBas)

X1ne6, Oyno4Hsle ¥ cIOOHBIC H3e- 035 015 007 | 0015 50 25,0

TSt

CBeXHE U CBEKEMOPOKCHHBIC 8'2 0,2 0,03 0,02 5,0 10,0
OBOILH, KapTO(eib, OaXueBbIe, (ﬂr(; . 0,5 0,1 0,05 10,0 20,0
(pPYKTBI, SITO/IBI, TPUOBI d)pyKZ;LI’) (rpu6sI) | (rpudsI) [ (rpudsI) | (rpubsI) | (rprOEI)

*CaunlluH 11-63 PB 98. — Mumuck, 2000.

[Ipu cumpHOM 3arpsi3HEHMH MTOYBEI HanOoJiee paguKalbHBIM CPEICTBOM
SIBJISIETCSL CHSITUE BEPXHETO CJIOS MOYBBI M 3aMEHA €r0 «YUCTON» IMOYBOM.
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