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BBEJEHUE

[na nonyyeHus BbICOKMX M KayeCTBEHHbIX YpOXKaeB Heo6xoauMmo cba-
NaHCUpOBaHHOE MUHepasbHOe NUTaHue. B HacTosLee BpeMsi paspaboTaHbl
HOBble (POPMbl YAOOPEHWiA, CMeLUanM3MpoBaHHble A0S PasINYHbIX Ceflb-
CKOXO03AACTBEHHbIX KyMbTYp, KOTOPbIE COAePXaT Makpo- U MUKPO3NeMeEH-
Tbl B COanaHCMPOBaHHbIX KOMMYECTBAX f/19 PacTeHUIA.

Hapsgy ¢ makpoanemeHTaMu, 1 NOAYYeHUS BbICOKMX U CTabU/bHbIX
YPOXKaeB CeNbCKOXO3ANCTBEHHBIX KYNbTYp 60/bLIOE 3HAUYEHNE UMEIOT MUK-
PO3NeMeHTbI. BbiCOKas CTOMMOCTb MUKPOYZ06peHWiA BbiblBaeT He06X04N-
MOCTb PaspaboTKM pauMoHabHbIX CMOCO60B UX NpUMeHeHus. oatomy
NepCneKTVBHbLIM HamnpaB/ieHWEM MNPV MPUMEHEHUM MUKPOYL06peHnin aBns-
€TCS MCMO/b30BaHNEe MHOTOKOMMOHEHTHbIX, & TakKXKe KOMMIEKCOHaToB (Xe-
naToB), rae COAepXXUTCs B GMONOTMYECKM aKTMBHOM hopMe Lienblil psig He-
06X0ANMbIX PacTEHMAM MUKPO3neMeHToB (Zn, Cu, B, Mo, Co, Mn). Mpu-
MeHeHWe MWUKPOYA0OPEHNIn ABNSETCA BaXKHLIM 3/1EMEHTOM BbICOKOW Ky/b-
Typbl 3emnegenus. NoaToMy BHOCUTbL WX B MEPBYH ouepefb CredyeT npu
BO3/€e/1bIBAHUW CEMbCKOXO3AWCTBEHHbIX KY/bTYp MO UHTEHCUBHLIM TEXHO-
NOTUAM C BbICOKUM YPOBHEM MIaHUPYEMbIX YPOXAEB, & TaKKe Ha NOYBax C
HU3KWUM COLepXKaHNeM MUKPO3EMEHTOB.

YnpaB/ieHne poCTOM ¥ pPa3BUTWUEM PacTEHMWIA NPy MOMOLLM PErynsTopoB
pocTa NpuobpeTaeT akTyaslbHOe 3HaYeHWe B CBSI3U C TeM, YTO OHW MOBbI-
LLAIOT YCTOMUMBOCTb PACTEHUIA K HEBNAronpUATHLIM YCIOBUSIM U MO3BONS-
IOT CYLUECTBEHHO YBENNYUTb YPOXKAMHOCTb MPY MUHMMa/IbHBIX 3aTpartax.
ViMetoTcs fjaHHbIe, UTO PerynsaTopbl pocTa noBbIiwakoT 3h(heKTMBHOCTb MC-
MO/b30BaHUS MUHEPa/bHbIX YA0OPEHUIA, U MpeXae BCero asoTHbIX, Mog
3ePHOBbLIE N pYrMe CefbCKOXO3AMCTBEHHbIE KyNbTYpbl U UX MPUMEHEHMNE
paBHOLeHHO AeiicTeButo 30 Kr/ra asoTa. Bo/bLIOA MHTepec mpeacTaBnseT
1CMO/b30BaHNE KOMMJIEKCHbIX NpenapaToB Ha OCHOBE MUKPO3/EMEHTOB W
PErynsaTopoB PocTa, NOyYeHHbIX B NOC/IEAHEE BPEMSI.

MpumMeHeHWe MUKPOYLOOPEHWIA B xenaTHOl hopMe, perynsTopoB pocTa,
KOMM/IEKCHbIX MPenapaToB Ha OCHOBE MWKPO3/1IEMEHTOB W PErynsTOpoB
poCTa M03BOJISIET ONTYMU3MPOBATL MUTAHUE CETbCKOXO3ANCTBEHHBIX KY/lb-
TYp 1 pa3pabaTbiBaTb BbICOKOIMMEKTUBHYIO CUCTEMY YA06peHUs, obecne-
YMBAIOLLYH BbICOKYIO YCTOMYMBYK MPOLYKTUBHOCTb, YMEHbLUUTL [eit-
CTBME HebNaronpusTHBIX METEOPONONMYECKNX YCIOBUIA Ha POPMIMpPOBaHIe
YpOXasi Takux KynbTyp, Kak: ipoBas MLUEHWLA, SYMEHb, FOM03EPHbLIA U



NAeHYaTblil OBEC, NMHONUH Y3KOIMCTHBIA, COPro, Npoco, SPoBOI panc, peb-
Ka Mac/imyHas n ropumua benas.

1. POJIb MUKPOJJIEMEHTOB B ’KW3HU PACTEHUI
" OCHOBbBI UX TIPUMEHEHMUA

BakHbIM YCNOBUEM MOMYYEHMWS BBICOKMX W YCTOMYMBBLIX YPOXKAEB Ceflb-
CKOXO03AACTBEHHbIX Ky/NbTYp ABMSETCA 06€CNEUYEHHOCTb MX HEOOX0ANMbIMU
MUKpO3nieMeHTaMi. MUKPO3NeEMEHTbI UFPaKOT MHOTOTPaHHY0 POJib B XKN3-
HefeATeNbHOCTW PacTEHWA: YYaCTBYIOT B Pas/IMUHbIX GMOXMMUYECKUX U
(h13MONOrMYECKNX MpoLeccax, aKTUBUPYHOT [eATeNbHOCTb (DEPMEHTOB,
BUTaMWHOB, FOPMOHOB, MOBbILLAKT YCTOWYMBOCTb K 6ONE3HAM 1 (haKTopam
BHeLLHeli cpefpl.

ArpoxmMmnyeckne UccneoBaHnUs 1 MoJeBble OMbITbl NO3BOAUAN pa3pa-
60TaTb U PeKOMeHA0BaTb MPOM3BOACTBY HECKO/IbKO TEXHOMOMMIA NpUMEHe-
HWSt MUKPOYA06PEHMWIA;

- B COCTaBe MaKpoyfobpeHuii;

- NpY NPeanoceBHOI 06paboTKe CEMSIH;

- B HEKOPHEBYHO MOAKOPMKY.

K pauvoHanbHbIM NpruemMam KUCrosb30BaHUS MUKPO3/IEMEHTOB OTHOCAT-
cs Te, NPY KOTOPbIX C HAMMEHbBLLMMM 3aTPaTamMn MOXHO MOYYUTb BbICOKME
NpMbaBKM ypoxXkast N YNy4LUNTb KaYecTBO Ce/IbCKOXO3ANCTBEHHOW NpoayK-
umn. 31O, Hanpumep, LeHTPa/IM30BaHHOE MPOTPaBAMBAHWNE CEMSH (YHT -
UMAAMKU COBMECTHO C MMWKPO3NieMeHTaMu. BHeceHMe MUKpOYAo6peHus B
MOYBY MO3BO/SAET CO34aTb OMpPefeNieHHbIA YPOBEHb KOPHEBOTO MUTaHWUS
pacTeHWn MUKpO3feMeHTaMn B TeueHMe BereTauuu. MNpegnocesHas obpa-
60TKa cemMsaH 06ecrneynBaeT pacTeHUs MUKPO3JEMEHTaMK B CaMOM Havane
pOCTa, BbI3bIBAET OMPeAe/IeHHYIO NEPEeCcTPOIKY MPOLIECCOB XU3HeeATe b-
HOCTW pacTeHuil. ObpaboTka CEMAH MUKPO3/JeMEHTaMK yaydLllaeT Moces-
Hble KauecTBa, MOBbILIAET 3HEPrUH0 MPOPacTaHWs, CUY pocTa NPOpPOCTKa,
CMocobCTBYET aKTUBM3ALMM HayaslbHbIX POCTOBbIX MPOLIECCOB, YCKOPSET
WHTEHCWBHbIA Mepexof OT reTepoTPO(HOro TUNa NUTaHWs K aBTOTPOHO-
My, MOBbILLIAET MO/IEBYH0 BCXOXECTb PACTEHMIA, 0COBEHHO B HeGNaronpusT-
Hble Neprofpl NPy 3acyxe.

®U3NOOrMYeckne 0CO6EHHOCTU CeNbCKOXO3ANCTBEHHBIX KyNbTyp 06Y-
CNOBAMBAOT UX MOTPEOHOCTH B Pa3/INYHBIX MUKPO3/IEMEHTAX Ha NMPOTSHKeE-
HUW BCEro neprofa Beretaumun. BaHeiMN MUKPO3ieMeHTaMm 4151 3ep-
HOBbIX U 3epPHOB060BLIX Ky/bTYp ABAAKOTCA Mefb, MapraHewl, LUUMHK, 60p,
MOMMBAEH U KObanbT.



Megb B ycnosuax benapycu ABAseTCA OQHUM U3 LePUUUTHBIX 31eMeH-
TOB MUTaHWA. ITVM YacTO 0O6BACHAETCA HeA06Op YpOXKas U HefOCTaTOuHOe
cofepXaHue Mefin B PaCTUTENbHbIX KOPMaX.

du3monormyeckas ponb Meau B pacTEHUAX B 3HAUMTENbHON Mepe onpe-
[enseTcs BXOXAEHWEM ee B COCTaB MeAbCOAepXKaLLnX 6eKoB 1 (PepMeHTOB
(umMTOXpPOMOKCUAA3bI, NONNGEHONOKCHUAA3bI, aCKOPOUHATOKCHAA3bI, HUTPW-
TpefyKTasbl, TMNOHUTPUTPEYKTa3bl, TUPO3WHa3bl, peayKTasbl U ap.). OHa
WrpaeT BaXHYI0 POSib B OKUCIAWUTENbHLIX MpOLEeccax, WHTeHCUpuumpyeT
rasoobmeH (AbixaHue), B 06pa3oBaHuNM Xnopogunna, a30THOM, Yr/1eBOAHOM
1 6e/1KOBOM 06MeHe, akTuBM3MpYeT hoTocnHTe3. CofepXkaHne Meam B pac-
TEHUAX ONpegenseTcs psgaoM (PakTopoB, BaXKHEWLIMMN M3 KOTOPbIX SABS-
oTCA 6U1ONOrMYeckme OCOBGEHHOCTM CaMOro pacTeHus, cofepXxaHue no-
[BVIXHOI Mefy B MOYBE, M METEOPO/IOrMYECKMMI YCOBUAMM.

3HaueHWe LUMHKa Ana pacTeHWid TeCHO CBA3aHO C ero y4acTuMem B asoT-
HOM 06MeHe. Mo BAMSHMEM LIMHKA NOBbILLIAETCA CMHTE3 caxaposbl, Kpax-
mana, obLlee cofepXKaHve YrneBoAoB 1 6eKOBbIX BELLECTB, OH y4acTBYeT B
aKTVBU3aLMM paga (lepMeHTOB, CBA3AHHbIX C MpoLeccaMu AbixaHns. LIMHK
BAVSIET HA MOCTYMAEHWe B pacTeHWs Makpo- Y MUKPO3/IEMEHTOB, Ha BOf-
HbliAi 0OMEH, YCTOMYMBOCTb PAaCTEHWIn K HebnaronpusiTHbIM (hakTopam
60ne3HaM. OfHOI 13 Hanbonee CyLLECTBEHHbIX 0COBEHHOCTel (hr3nonoru-
YECKOW PONN LMHKa SBNSETCS €ro B3aMMOZENCTBUE C POCTOBLIMU BeLle-
CTBamMMm.

OCHOBHOW NPUYMHOIN BHEAPEHUS| MONMUOAEHOBbLIX YAOOPEHWUIA B Cefb-
CKOe XO03fIAICTBO ABMSIETCA TO, YTO OHU MUrpatoT GOJbLLIYIO POsib B 06ecneye-
HUW PacTeHuiA a30TOM W Ce/lbCKOX03ANCTBEHHBIX XMUBOTHLIX 6e/1KOM. Posb
MO/MbAeHa He OrpaHW4MBaeTcs ydvacTvieM B OMOMOrMYeckoin hukcauum
aTMocdepHoro asota. MonnbaeH HeobxoaMMm N1t pocTa pacTeHuMiA BOOGLUE,
TaK Kak MpuW ero HefocTaTke B TKaHAX PacTeHWI HakanamBaeTcst 60/bLIoe
KOIMYECTBO HWTPATOB M HapyLUaeTCs HOPMa/lbHbIA a30THbIi  OOMEH.
Mog BO3LE/CTBMEM [AHHOTO MMKPO3/IEMEHTA B PaCTEHUSAX YBE/IMYMBAETCA
COZiep>KaHne Xnopothussia n NoBbILLAETCA MHTEHCMBHOCTL (HOTOCKHTE3A.

BOMbLIOA MPaKTUYECKWIA M HAyYHbIA WMHTEpeC ANs PacTeHWEBOLCTBA
npeacTaBnseT kobaibT. KobasbT OKa3blBaeT 3aMeTHOE MOMOXKWUTENbHOEe
[efiCTBME Ha aKTMBHOCTb HATPATPEAYKTa3bl, YTO KpaitHe BaXKHO 4J1s1 ycuie-
HWA a30TUKCUPYIOLLEN LeATeNlbHOCTU KYy6eHbKOBbLIX OaKTepuid, 1 sBnseT-
cA HeO6XOAMMbIM YCMIOBMEM [N151 BO3AE/NbIBaHWS 3epHO6060BbIX. KobanbT
OTHOCUTCS K MeTasifiam C NepemMeHHON BaIEHTHOCTLIO U NO3BOASET NPUHK-
MaTb aKTUBHOE y4acTue B peakLmaX OKUCNIEHNA-BOCCTAHOBEHUS.



B pacTeHusx MapraHel, BbIMO/HSET pa3HooOpasHble hM3MONornyeckme
(hyHKUMKU. Hanbonee BaXHOM ero yHKUWel SBISETCA y4acTue B OKWUCW-
TeNbHO-BOCCTAHOBUTE/bHLIX peakumsx. Mo BANSHWEM MapraHua ynydla-
€TCS CUHTE3 GE/IKOB 1 XXMPOB, POTOCMHTES, YCUMBAETCA aCCUMUNALMOHHASA
[eATeNbHOCTb BCEro pacTeHus. Takke MapraHel, BXOAUT B COCTaB (PepMeH-
TOB, MPUHMMAIOLMX YYacTMe B Pas/IMYHbIX peakuusx obmeHa BELLECTB, W
MO3TOMY BAWSET Ha YPOXaMHOCTb M KayeCTBO pacTeHMEBOAYECKON Mpo-
LyKumK. MapraHeL, urpaeT BaXkHYH0 pofb B a30THOM 06MeHe. OH OKa3blBa-
€T MONOXNTENbHOE BNMSIHME HA GUOCUHTE3 GeNKa, a TakXKe Ha a30T(UKCK-
PYIOLLYHO aKTUBHOCTb KNy6eHbKOB.

B HacTosllLiee BpeMs B CBS3M C BO3POCLLUM NIOAOPOAMEM MOYB, CHUXKE-
HVMEM MOYBEHHON KNCNOTHOCTU U HEOOXOAMMOCTbIO NOMyYeHUs cbanaHcu-
POBaHHOI0 MO 3/1EMEHTaM MMUHePa/IbHOro MUTaHWs Kopma npob6nema onTu-
MM3aUMU MUTaHWS PacTeHWIn MWUKPO3NEMEHTaMW OCOOEHHO aKTyasibHa.
Ee 3HauMmMocCTb onpefensietca gedmumTom 6enka M MUKPO3NIEMEHTOB B
ypoXae. B cBsA3M ¢ 3TUM 60/IbLUOE 3HAYEHNE MMEET OLEHKA MUKPO3/IEMEHT-
HOrO cocTaBa PacTEHWEBOAYECKOW MPOAYKLMM, a TakxKe yCTaHOB/EHUE OM-
TUMasbHbIX 103 N CNOCOBOB BHECEHNWSI MUKPO3/IEMEHTOB, 06ECMEYMBAIOLLMX
MOBbILLEHWE YPOXKANHOCTW 1 Ka4ecTBa CeNbCKOX03SMCTBEHHbIX KYNbTYP.

Ons  HopmanbHOW YKWU3HeAesTeNbHOCTM PacTeHU A  MUKPO3NEMEHTbI
JIOMXHbI BBOAWUTLCS B XXMBOI OpraHn3M B GMONOMMYECKN akTUBHON (hopMe,
CMOCOGHOI Nerko TPaHCMOPTMPOBAThCA U ycBamBaTbCs. MpuMeHeHMe Ans
3TUX Lieneil HeOpraHNMYecKUX Coneil MeTanna, coepXaliux MUKPO3NeMeH-
Thl, MaIo3PHEKTUBHO 1 He BCerga 3KOHOMUYECKM BbIrOAHO. B Takux co-
€IMHEHUSIX HaX0AMTCA BO/bLLIOE KOMMYECTBO GanfacTHbIX BELLUECTB M OHU
NepexoasT B MasIofOCTYMHYI opMy, YTO He aeT BO3MOXHOCTW pacTeHu-
SIM MOJIHOCTbIO YCBamBaTb MUKPO3/ieMeHTbl. KpoMe TOro, Hakanineasicb B
MOYBE, OHW HAYMHAIOT BbICTYMNATb B POIN TOKCUYHBIX TSXKENbIX 3/1EMEHTOB.

ViccnegoBaHUa nocnefHUX NeT CBUAETENLCTBYIOT O TOM, YTO Hamboree
3(hheKTBHOM (DOPMOIA MMKPOINEMEHTOB A1 PacTEHWIA SBNAIOTCS KOM-
NAEKCHbIE COEANHEHNSI METAIOB B (DOPMe XeNlaToB (KOMM/IEKCOHOB 1 KOM-
NAeKCOHaToB). BaxHOW 0COBEHHOCTLIO KOMMIEKCOHATOB SIBMSIETCA MPOsiB-
NeHve GUOXMMUYECKON aKTUBHOCTM B CBSI3W C COAEPXKaHMEM B MX COCTaBe
(hparMeHTOB aMMHOKMCNOT. TO NO3BO/SET paccMaTpUBaTh UX HE TOJBKO
KaK COoeAuHeHUs, obecneyvBatoLime Nydllyt0 AOCTYMHOCTb /1 pacTeHWi
MWKPO3/EMEHTOB, HO 1 KaK OAHO W3 CPeACTB PErynvMpoBaHust (r3nonoro-
BGVMOXMMMNYECKNX NPOLIECCOB B pacTeHMsX, CMOCOOCTBYHOLWMX UX OOMbLLEN
NPOAYKTUBHOCTM.



XenaTbl — KOMMNEKCOHATbI — OpraHnyeckme BHYTPUKOMIIEKCHbIE CO-
€VHEHUS LMKIMYECKOro CTPOEHMS, COAEepXKallive B CBOeW MOfeKyne WoH
Kakoro-nmbo MeTanna, KOTOPbIA HEMOCPEeACTBEHHO y4YacTBYeT B 06pa3oBa-
HUK KonbLa. Mo cBoeli CTPYKTYpe XenaTbl 6A13KN K MPUPOAHBLIM, MO3TOMY
0613at0T 6MONOrMYECKO aKTUBHOCTBLIO 11 XOPOLLIO YCBaMBAOTCA.

XenatHble MUKpOyfobpeHns 6e30nacHbl Ans OKpYXKatoLLei cpedbl npu
COOMIOAEHNN TEXHWUKM 6e30MacHOCTU U [03MPOBKW, B OT/MYME OT MUHE-
panbHbIX yAo6peHuii He 3aconmBaloT noysy. Bonee Toro, npuMeHeHwe
MWKPOYL06PeHNii CHUKAET YPOBEHb HUTPUTOB M HATPATOB B PacTeHUsX Ha
(hOHe NOBbILLEHUA COLEPXKAHMA PsAja BUTAaMUHOB. XenaTbl MUKPO3/IEMEHTOB
06M1a7al0T PAAOM LEHHbIX CBOMCTB: NPAaKTUYECKW HE TOKCUYHbI, XOPOLLO
pacTBOPUMbI B BOAE, 06/1aat0T BbICOKOA YCTONYMBOCTbIO (HE W3MEHAIOT
CBOMX CBOMCTB) B LUMPOKOM AuanasoHe KWCNOTHOCTK (3HayeHwin pH), xo-
POLLO aAcopbupytoTcA Ha MOBEPXHOCTW /INCTLEB U B NOYBE, AUTENbHOE
BPEMS He paspyLUaloTCi MMKPOOPraHW3mamu, XOPOLLO COYeTaroTesa C pas-
NnyHbIMK nectuumgamun. Komnnekconsl (ATNA, O34®, 3ATA) npu BHe-
CEHMU MX B NOYBY CMOCOBCTBYIOT MEpPeBOAY HEAOCTYMHbIX MUKPO3/EMEH-
TOB B 6M0/I0rMYecKM aKTUBHYHO hopMy. XenaTbl MUKPO3/IEMEHTOB AB/SIOT-
CA BOAOPACTBOPUMbBIMI OPFraHUYECKUMM CONSMM U MPAKTUYECKW He 3a-
KpPenasTCA B MNOYBEHHOM MOT/IOLLAIOLLEM KOMMEKCE, 4/INTENbHOE BPEMS
0CTaBasACb JOCTYMHbIMW ANa pacTeHunidi. MuKpoygobpeHus B jopme xena-
TOB YA06HbI /11 UCMO/Ib30BaHMA B KOMMO3ULMOHHbIX COCTaBax A1 UHKPY-
CTaLMn CEMSIH COBMECTHO C BGMOMOrMYECKM aKTUBHLIMI BELLECTBaMM, NPO-
TpaBWTENEM W MIEHKOOOPAa3yHLWMMMN BELLLECTBAMM, YTO MOBbILIAET PaBHO-
MEpPHOCTb HaHECEHMS BCEX KOMMOHEHTOB WMHKPYCTUPYIOLLEro coCTaBa Ha
KaXzoe cems.

B nocnegHve rogpl, 0CO6EHHO C POCTOM AetuumTa ¥ CTOUMOCTU MUK-
poyfo6peHnii, NepcnekTUBHON ABNSETCS pa3paboTka HOBbIX, 60/1ee 3KOHO-
MWYHbIX, TEXHOMOMMYHBIX, 3KONOMUYHLIX U YHUBEPCASIbHLIX MO Ha3Haue-
HUIO BMAOB MMKPOYZ0OpEHUIA U paLMoHabHbIX CMOCOB0B MX MPUMEHEHNS
NoJ, CeIbCKOX03SMCTBEHHbIE KY/IbTYPbI, BO3AE/bIBAEMbIE MO MHTEHCUBHLIM
TEXHOMOMUAM, a TaKXXe Ha NMoYBax C HWU3KUM COAEpPXKaHWEM MUKPO3SIEMEH-
TOB (Tabn. 1).

CpepfHvie [03bl 1 CPOKM BHECEHUS 4J11 OCHOBHOIO YA0OPEHUs 1 Ans He-
KOPHEBbIX NOAKOPMOK MUKPO3/IEMEHTaMK NpuBeLeHbI B Tab. 2, 3.

C 3KOHOMMWYECKOI W 3KOMOrMYECKO TOYEK 3PEHUSI BHECEHWE MUKPO-
3/1EMEHTOB B MOYBY CUMTAETCS HEBbIFOAHLIM B GOMbLUMHCTBE CTpaH EBpo-
nbl. B HacToswee BpeMsi pa3paboTaHbl M NPUMEHSIOTCA Takue 3deKTnB-
Hble CNOCo0bI, Kak 06paboTKa CEMSH 1 HEKOPHEBbIE MOAKOPMKMU.



Tabnuuya 1. paganus No4B MO COAEPIKAHUIO MOABHIKHBIX (JOPM MHUKPOIJIEMEHTOB,
MI/KT OYBbI

prrlnb| no 06ecrneyeHHoCTH MUWKPO3/IEMEHTAMU

ane-
MEHT BbITsKKa 1-1 4-9
(Hu3Kan) (cpegHss) (BbICOKaA) (136bITOYHAA)
MeHee 1,5% 1,6-30 3,150 51-7,0
Cu | 10K HCl I ee 5.0 5,1-9,0 9.1-12,0 12,1-16,0
Menee 3.0 3,150 5,1-10,0 10,1-16,0
Zn | L0k HCl — o e 100 10,1-15,0 15,1-30,0 30,1-50,0
B H.0 Menee 0,3 0,31-0,70 0,71-1,00 Bonee 1,0
z MeHee 1,0 1,1-2,0 2,1-3,0 3,1-53
Menee 25 25,1-100 100,1-300 Boree 200
Mn 10,1 H. HoSOs e 75 75,1-300 300,1-600 600,1-900
MeHee 2,0 2,0-6,0 6,1-10,0 Bonee 10,0
Mn | 10 KCl 0 e 6.0 6,0-18,0 18,1-30,0 Bonee 30,0
Menee 1,0 1125 251-3,0 Bonee 3,0
Co | LOH.HNOs 5030 31-75 7,51-9,0 9.1-12,0
AKcanaTHbll Menee 0,1 0,11-0,20 0,21-0,40 Bonee 0,40
Mo S’l’fgg Menee 0,3 0,31-0,60 0,61-1,20 Bonee 1,20

* MuHepanbHble NoYBbl (B UMCUTENE); ** TOpdsAHbIE (B 3HAMEHATENE).

Tabnuuya 2. 10361 MUKP03JIEMEHTOB /ISl HEKOPHEBBIX MOAKOPMOK

CeJIbCKOX035HCTBEHHBIX RYJbBTYP

HekopHeBasi noJKopMKa

KynbTypsbl MwukpoanemeHT ,El,oz'a,Br/ra CPOK NpUMeHeHNs
1 2 3 4
Osumble Megb (Cu) 50 KoHeL, KyLLeHus,
3epHOBbIE MapraHel, (Mn) 50 (hnaroBbliA nUCT
FApoBble Megb (Cu) 50 MepBbIit nnmn
3epHOBbIe MapraHev, Mn) 50 BTOPOI y3en
Bop (B) 50 ByToHu3auws,
F'opox, BAKa, rpeunxa Maprateu, (Mn) 50 BETB/IEHMNE
JlronuH Bap (B) 50
o Monu6aeH (Mo) 50 ByToHu3auus
Y3KONCTHBbIIA Mapraret, (Mn) 50
JleH-gonryHe, Ll,Emzi ((g)n) ;28 daza «enovkm»
CaxapHasl cBekna, Bop (B) 200 10-12 nncTbeB,
KOpMOBasi CBeKna Mapraney, (Mn 50 25-30 nnucTbes
Bop (B) 50 CMblKaHue
KapTogens Megb (Cu) 50 60TBbI
Mapratey, (Mn) 50




OKOH4YaHue Tabn. 2

1 2 3 4
o bop (B) 300
;)333'\2;:7114 :nc Megb (Cu) 175 ByToHu3aums
P P Mapratey, (Mn) 100
LIMHK (Zn) 75 .
KyKkypy3a Mezp (Cu) 75 6-8 nucTbes
CeMeHHMKN MHOro- MonunbgeH (Mo) 40 N ——
NIETHUX 6000BbLIX TPaB bop (B) 50 T H

Havi6onee ahtheKTUBHLIM CMOCOBOM NPUMEHEHNS MUKPOYL06PEHNiA AB-
NAKOTCA HEKOPHEBbIE MOAKOPMKW, TaK Kak OHU NO3BOMAIOT 06eCrneynTb pac-
TEHWS MUKPO3NeMeHTaMK TOrJa, KOrja B HUX OLLyLaeTcs MakcuMaibHas
NoTPeBbHOCTb.

Tabnuuya 3. 10361 MEKPOIJIEMEHTOB /IJIsi 0CHOBHOTO BHECEHHSI

KynbTypbl MuKpo3nemeHT J[l03a BHECEHUS, KT 4. B.
O31Mble 1 ApOBbIE 3epHOBbIE Megb 0,5-1,0
3epH06060BbIe Bop 0,5
CaxapHas cBekna, Bop 0,5-08
KOPMOBbIE KOPHEeNofb!
bop 0,5-1,0
Jer LIMHK 15
bop 0,4-0,8
KapToghens Meo 20
KpecToLBeTHble bop 0,5
Kykypy3a LIMHK 1,0-3,0
Megp 3,0
MHoroneTHue 6060Bble Tpasbl LK 1,0-3.0
Megb 0,8-1,5
MHoroneTH1e 371aKoBble TPasbl LinHK 0.7-12

2. ®U3UOJIOTUYECKAS POJIb PETYJISITOPOB
POCTA PACTEHU

Perynstopbl pocta pacTeHUin — 3T0 NPUPOLHbIE (PUTOFOPMOHBI, UX UC-
KYCCTBEHHbIE aHa/IOMV UM KOMMO3ULMOHHbIE MPenapaThl, KOTOpbIe COAep-
aT c6anaHCMpPOBaHHbIV KOMM/IEKC (UTOPErYNSTOPOB, BUOMIOTMYECKN aK-
TUBHBIX BELLECTB, MWKPO3/IEMEHTOB, MO3BO/ISIOLLME Lie/IeHaNpaB/IeHHO pe-
ryNMpoBaTh BaXKHEMLUME MPOLECCHI POCTa W PasBUTWS pacTeHuid, addek-
TWBHO MCMOMbL30BaThb MOTEHLMAbHbIE BO3MOXHOCTW copTa UM rmépuga,
3a/10)KEHHbIE B FTEHOME MPUPOLONA, CENEKLIMOHHOM UM TEHHO-UHXXEHEPHOM



npouecce. B CNoxHo cucteMe perynaumm pocTa, XU3HeAeATebHOCTU 1
(hopMMPOBaHUM MPOLYKTMBHbIX OpPraHOB pPacTeHWiA BaKHas pofib MpuHaA-
NeXuT hutoropMoHam. CornacHo COBPEMEHHbLIM MPeACTaBEHNAM Peryns-
LMa pocTa M pasBUTUA pacTeHWii OCYLLECTBMIAETCS KOMMIEKCOM (puTorop-
MOHOB, BK/IHOYAOLMM ayKCWHbI, rMb6epenivHbl, LUMTOKUHUHLI, abcum3o-
BYIO KWCNOTY, 3TWJIEH.

BrocTMMynsTOpbl MOBLILIAKOT YCTOWYMBOCTL pPacTeHWin K Hebnaronpu-
ATHbIM (haKTOpaM MPUPOAHOTO WAW AHTPOMOreHHOro MPOUCXOXAEHNA —
KPUTMYECKUM MepenagaMm TemnepaTyp, AeduumTy Bnaru, (UTOTOKCMYe-
CKOMY AeCTBUIO NECTULMAOB, MOPXKaHWIO 60ME3HAMU 1 BPEeANTENAMN.

B cBA3W C LUMPOKUM MPUMEHEHNEM WHTEHCMBHBIX TEXHOMOMWIA BO3Ae-
NbIBaHNS CeNbCKOXO3ANCTBEHHBIX Ky/bTYP PO/ib PErynsaTopoB pocTa pacTte-
HUiA pe3ko Bo3pocna. OueHb LEHHbIM CBOMCTBOM PErynsTopoB pocTa B
YCNOBUAX MHTEHCUBHBIX TEXHONOMMIA ABNSETCSA YCUNEHME NMPU UX NPUMEHE-
HUW NOCTYNMIEHNS 31EMEHTOB MUTaHUA B KOPHEBYHO CUCTEMY PacTeHWIA.

370 06BACHAETCA TEM, YTO MOA BAUSHWEM PErysTOPOB POCTa MOBbILLA-
eTCAa afanTauus 1 YCTOWYMBOCTb PaCTeHUI K HeBMaronpuaTHbIM dakTopam
BHELLHell cpedbl U B pe3y/bTaTe OHW 60/ee S3HEPrMYHO UCMOMbL3YHOT NUTa-
TeNbHble 3/IEMEHTbI U3 YA0OPEHUA U NoYBbl. ITO U 06YCNOBANBAET MOBbI-
LUEHUE YPOXKAHOCTU CEeNbCKOXO03SIMCTBEHHBIX KynbTyp. B psage pabot no-
KasaHa 3()(heKTUBHOCTb KOMMJ/IEKCHOIO MPUMEHEHWNS MUHEPaNbHbIX YA06-
PEHWIA, NECTULMAOB, MUKPO3/IEMEHTOB 1 PEryNISTOPOB POCTa NPU BO3LE/bI-
BaHUM APOBOI MLUEHMLbI, SUMEHS W APOBOM TpUTWKane. Mcnosb3oBaHue
PerynsaTopoB pocTa B MaUlbIX 032X MMEET 60/bLLIOE 3KOMOrMYECKOe 3Haue-
Hue. Y>xe 06HapyxeHo 0ko/0 5000 coeauHEHWA XMMUYECKOro, MUKPOBHO-
ro0 ¥ pacTUTENIbHOrO MPOWCXOXAEHMS, 06/1afatoLLNX PerynsaToOpHbIM Aeii-
CTBMEM, HO B M1POBOI MPaKTUKE UCMOJb3yeTcs TONbKO 0koso 50. Hannumne
B PacTWUTENIbHON KNeTKe 3HAOTEHHON CUCTEMbI PErYALMM, KOOPAMHALMN 1
camoperynsauumn SBAseTcs OCHOBOW ANS YNPaBIeHNs UMK C MOMOLLLbHO 3K30-
FeHHbIX PerynsTopoB pocTa. Kak nokasanu uccnefoBaHus, Takue peryns-
TOPbI POCTa PacTEHWI OKa3blBAKOT CYLLECTBEHHOE BMSHUE HA MHOTWE pe-
akuuMm obmeHa BeLLEeCTB, 3aTparvBardT FeHHbI U TOPMOHA/IbHBIA YPOBEHb
perynsuum, ofHaKo B 3aBMCHMOCTM OT BMUAA W cOpTa CTeNeHb U3MEHEHNS
yKa3aHHbIX NMPOLECCOB pa3inyHa.

XapakTep BAMSHUA PErynsaTopoB pPocTa M PasBUTUS 3aBUCUT OT (hoHa
MWUHEpPa/IbHOTO NWTaHWs. PerynsTopbl pocta MOryT YCUAMBaTb MOCTYme-
HMe 3M1eMEHTOB MWTaHMA B KOPHEBYHD CWUCTEMY — MPU UX MPUMEHEHUU
MOXHO CHUXaTb [03bl YA0OpeHuUiA. B xofe mccnefoBaHWin YCTaHOBMEHO,
4yTo Gonee CubHOE AENCTBUE PErynsaTopoB pocTa NPOsBAsSETCA Npu cpej-
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HUX A03aX yAo6peHuid. Mpu Bo34eNbIBaHUW APOBOWA MLLEHWLbI, KapTodens
N OPYrUX KynbTyp MPUMEHEHUE CPeAHUX A03 YAOOPeHWid B COYETaHWU C
perynatopamMm pocta 06ecneynBaso nonyyeHue Takux dKe YPoXKaeB, Kak U
Npy BHECEHWMN MOBbLILWEHHBLIX [03, YTO MO3BOMSAET CHWXaTb [03bl MUHE-
pasbHbIX YA06peHMAn Ha 25 % 1 ABASeTCA BaXKHbIM 3/1EMEHTOM Pecypco-
cbeperarLmx TEXHONOMNIA BO3Ae/NbIBaHUSA CEMbCKOXO3ANCTBEHHBIX Ky/lb-

TYyp.

3. MPUMEHEHUE MUKPOYJIOBPEHUMI U PET'YJISITOPOB
POCTA ITPH BO3/JIEJIBIBAHUM CEJIbCKOXO3SHCTBEHHBIX
KYJbTYP

3.1. SIpoBasi nimeHuna

Begylee MecTo cpefy 3epHOBbIX X/1€60B 3aHUMAET ApoBas MileHuLa.
LleHHOCTb ee onpefenseTcs BbICOKUM KAyeCTBOM MLUEHUYHOTO Xneba.
M3 NWeHNYHOM MKW NPOM3BOAAT X/1e6 NyuLLero kayecTsa, 60/ee BKyCHbIi
1 NOSHee YCBaMBaeMbIiA, YeM 13 MyKM, NOTyYEHHO M3 3epHa ApYruX Kynb-
Typ (PXXK, AUMeHs1, 0BCa, KYKypYy3bl). IMIeHNLA NCNOo/b3YeTCA He TONbKO B
XNeborneKapHoi, HO M B KPYMSHOW, KOHAMTEPCKOW M MaKapOHHOW Mnpo-
MbILL/IEHHOCTW, 36PHO €e MOXKHO NepepabaTbiBaTb Ha CNMPT U Kpaxmarl.
OTxofbl MYKOMOJIbHOr0 MPOM3BOACTBA, CO/IOMA Y MO/I0Ba UCMOMb3YHTCA
Ha KOPM XMBOTHbIM.

ApoBas nwieHnUa B Pecnybnmke benapych B NocnefHNe rofbl 3aHUMaeT
Bce 6ofiee 3HaUMTE/NIbHOE MECTO B OGECMEYEeHWUM HaceneHWs NpoJoBOSib-
CTBEHHbIM 3epHOM. HefocTaToK 61aronpusTHLIX MNpeaLleCTBEHHWKOB B
OCEHHUIA Mepunog ANa noceBa O3UMOI MLUEHWUbI B OMTUMa/bHbIE CPOKMU,
MeHbLLMWe 3aTpaTbl HA CPEeACTBA 3aWWThl PacTeHWid, 60Mee BbICOKOE Kaue-
CTBO 3epHa APOBOW MLUEHMLbI, LUMPOKUIA CMEKTP COPTOB, BK/IHOYEHHBIX B
"ocyfapcTBEHHBIV peecTp, — BCe 3TO CMOCO6CTBYET YBENNUYEHNIO MOCEBHbIX
nnowaaei aToi KynbTypbl.

Mo ypoxaiHOCTW B MPOM3BOACTBE OHa MPEBOCXOAMT POXb W OBEC,
yCTynas 03MMOVi MNLIEHULE, TPUTUKaIE U APOBOMY SYMEHHO, CYLLECTBEHHO
NpeBoCcxXoAs X Mo KayecTBy.

B nocnefHue rogbl Npy oNTUMMU3aLUM MUHEPaIbHOTO NUTaHWSA pacTe-
HUI LIMPOKO NPUMEHSIOTCA XenaTHble POPMbl OHOKOMMOHEHTHbLIX Y KOM-
NNEKCHbIX MUKPOYAOOPEHWIA, NO3BOAIOLLME MPW HEKOPHEBbLIX NOAKOPMKAX
MOBLICUTL KO3MDMLMEHTbI MCMOMb30BAHNSA MUKPO3/IeMeHTOB A0 70 % u
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Bbllle. Pa3paboTaHbl HOBble KOMMIEKCHbIE Npenapartbl, CogepXalliye MUK-
PO3/IEMEHTbI C PerynsTopamu pocTa.

B 2008 » 2010 rr. Ha fepHOBO-NOA30/IMCTON NErKOCYTIMHNCTOM MOYBe,
pa3BMBatOLLENCA HA /IEFKOM JIECCOBWMAHOM CYI/IMHKE, MOACTUNAEMOM C
rnyouHbl OKOI0 1 M MOPEHHbLIM CYI/IMHKOM, M3y4anacb 3(PHeKTUBHOCTb
NPUMEHEHUA PEryNsaTOPOB POCTa 3MWUH M 3KOCWS1, MUKPO3SIEMEHTa Mean 1
KOMM/IEKCHOTO MUKPOYAOOPeHUss SKOANCT 3 MpW BO3AE/bIBAHUU SPOBOIA
nweHuLbl copta KoHTeca.

Perynatopbl pocTa anuH (80 mn/ra) un skocun (50 mn/ra), MUKpOyAo6-
peHus cepHokmcnas medb (150 r/ra), Skonmet 3 (N — 10,5 %, K,O - 5,1,
MgO - 2,5, B - 0,38, Cu - 0,45, Fe — 0,07, Mn - 0,05, Mo - 0,0016, Zn -
0,19 %) B go3e 3 n/ra NPUMEHSANNC B (ha3e HaYana BbIX0Aa B TPYOKY.

O6Lwas niowagb AensHKU B onbiTax 36 M, yueTHasd — 24,7 M2, noBTOp-
HOCTb YeTbIpexKpaTHas.

B onbITe ¢ ApoBOiA MLLeHMLEN NpuMeHsucL kapbamma, KAC, aMMOHK-
3MPOBaHHbIA cynepdoctaT M XMOPUCTbI Kanmil. Hopma BbiceBa CEMSH
5 mnH/ra.

MprMeHeHNe HEKOPHEBOW MOAKOPMKM Mefbto MOBbLICMIO YPOXKaliHOCTb
3epHa ApoBoi MuweHnubl B 2010 1. Ha doHe NoPgoKgy + N3y KAC Ha
4,4 u/ra, a B cpeHeM 3a 2 rofa — Ha 3,6 u/ra (Tabn. 4). KomnnekcHoe MUK-
poypobpeHne 3KOAUCT 3 MOBLILWAIO YPOXKaNHOCTb 3epHA MLUEHULbI B
2010 r. no cpaBHeHWMO C POHOBLIM BapnaHTOM N;oPgKgy + N3y KAC Ha
3,8 u/ra n B cpegHem 3a 2008 1 2010 rr. Ha 4,5 u/ra. B 3acywnusom 2010 r.
YPOXKaliHOCTb 3epHa SPOBON MLUEHMUbI Oblla 3HAYUTENBHO HUXKE, YeM B
2008 r. Mop BAMsAHWEM 3MnKHa U 3Kocua Ha oHe N;oPgoKeg YPOXKANHOCTb
3epHa SPOBOW MLUEHMLbI B CpefHEM 3a 2 roga Bospocna Ha 2,9 u 4,8 u/ra
COOTBETCTBEHHO. Hanbosiee BbICOKasA YpOXKaHOCTb 3epHa APOBOWA MLLEHN-
Libl Bblna B cpefiHeM 3a 2 rofa B BapuaHTaxX ¢ MpUMeHeHneM dKonucta 3 Ha
thoHe N7oPgoKgg + N3y KAC (47,6 u/ra) v skocuna Ha oHe N7oPeoKgg
(48,3 u/ra), a okynaemocTb 1 kr NPK kunorpammamu 3epHa (8,9 Kr) npu
MCNO/Mb30BaHWUM 3KOCKNIA.

MpumMeHeHne akocuia Ha oHe N7gPgoKgy + N3g KAC nosbiwano ypo-
YKalnHOCTb 3epHa APOBOI NweHuLb! Ha 3,1 u/ra.

Hanbonee BbICOKOE COfepPXKaHMe ChIPOro 6enka B 3epHe SPOBOW MLIEHU-
ubl (13,5 %) oTMeueHO B BapuaHTe C APOOHbIM BHECEHMEM MOBbILLEHHbIX
o3 asoTa (N7p + 30 + 20) Ha (hoHe PgoKiz. Macca 1000 3epeH 6blna
HambonbLUed Npu NpYMeHeHUK 3Kocuna Ha hoHe N;oPgoKgo M JkoNncTa 3
Ha thoHe N;oPgoKgo + N3y KAC. Hanbonblumm cbop cbiporo 6eska 6bin B
BapuaHTe C NMPUMEHEHNEM MeAM, a TaKkXe Npu 1UCMonb30BaHUM JKonucta 3
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Ha (hoHe N7oPgoKgo + N3g KAC 1 npy Apo6HOM BHECEHWM MOBbILLEHHbIX 03
azoTa (N1z) Ha hoHe P7oKizo 1 3KoCHNa Ha (hoHe N7gPgoKgg. B 3TUX BapuaH-
Tax c6op cblporo 6eska coctasun 5,4 u/ra.

Tab6nuuya 4. Biusinue MaKkpo- 1 MHKPOYA0GPEHHUil, PeryJIsiTOpoB POCTa HA YPOKAHOCTD
3epHa sIpoBoii mmeHHIbI copta Konreca

YpoxaiHocTb, L/ra OKynaemocTb
BapuaHT onbiTa cpefHee LK NPK kr
2008 r. 2010. 322 roga 3epHa, cpeHee
3a 2 roga
1. KoHTposb (6e3 yf06peHnit) 35,6 21,8 28,7 -
2. N1sPsoKsgo 40,1 28,5 34,3 3,4
3. N7oPsoKso 51,4 35,6 43,5 6,7
4. N7oPgoKgo +3MK1H 53,4 39,4 46,4 8,0
5. N7oPgoKgo + 3K0CUN 53,9 42,7 48,3 8,9
6. N7oPsoKao + N3g KAC B hase 50,6 356 431 58
Havania BbIxoda B TPyOKy
7. N7oPgoKgo + N3 KAC + 3akocun
B (ha3e Hayana BbIxofa B TPYOKY 540 384 462 7.0
8. N7oPgoKag + N3g KACcCuB 53’3 40,0 46,7 7’2
hase Hauana BbIxofa B TPYOKY
9. N70P70K120 + N30 KAC B d)a3e
Hauana Bbixofa B TPY6Ky + Nyg 52,0 39,4 45,7 55
KAC — cpnaroBbliit inct
10. N7oPsoKgo + N3 KAC B thase
Hauana Bbixofa B TPy6Ky ¢ JKo- 55,7 39,4 47,6 7,6
nctom 3
HCPgs 2,0 32

MpyYMeHeHWe PerynsTopoB pocTa 3MUH U 3KOCWUN Cnoco6CTBOBANO Ha
thoHe N7oPgoKgo BO3pacTaHuMio cofiepXkaHus cbiporo 6enka B 3epHe Ha 0,4 1
0,6 % cOOTBETCTBEHHO (Tabn. 5).

BaXKHOe 3HayYeHMe UMeeT pacyeT IKOHOMUYECKOW 3((EKTUBHOCTM NpU-
MeHeHWs YLOBPeHWA 1 PerynaTopoB pocta Mpu BO3LeNblBaHUM APOBONA
nweHunubl (Tabn. 6).

PacueT 3KOHOMUWYECKON 3(PPEKTMBHOCTM Obl MPOM3BELEH B LiEHaX
2010 r. Bonee BbICOKUIA YUCTBIA JOXOA N PEHTabeNbHOCTb MOYYeHbl Mpw
06paboTke NOCEBOB perynatopamy pocTa 3KOCWUA W 3NWH Ha (hoHe
N7oPgoKgo, KOTOpbIE cOcTaBunm 217 200 n 150 300 py6. n 20,2 n 28,1 %
COOTBETCTBEHHO.
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Tab6nuuya 5. Bansinne Makpo- H MHKPOYI00peHHii M PeryJsiTOpoB POCTa HA KAYeCTBO
3epHa SIPOBOii MIIEeHUIbI

Macca 1000 cemsH, r

Cblpoii 6enok, %

Bbixog cbiporo Genka,

u/ra
BapuaHT onbITa cpeHee cpefHee cpeaHee
2008T.(2010r.| 3a2 |2008r.|2010r.| 3a2 |2008r.{2010r.| 322
roga roga roga

1. be3 yf06peHuit 335|210 | 27,3 125 | 111 11,8 3,6 2,08 2,8
2. N16PgoKgo 344|230 | 28,7 | 126 | 11,2 | 11,9 43 | 2,75 35
3. N7oPsoKoo 348 | 243 | 296 | 140 | 108 | 12,4 6,2 | 3,31 4,8
4. N7oPgoKgo +3NMH 34,4 | 226 | 285 139 | 11,7 12,8 6,4 3,96 5,2
5. N7oPgoKgo + 3KOCUN 36,9 22,3 29,6 13,8 12,1 13,0 6,4 4,44 54
6. N7oPsoKao + Nao
KAC B (ha3e Hayana 346 | 208 | 27,7 | 134 | 125 | 13,0 58 | 3,83 4,8
BbIX0fja B TPYOKY
7. N7oPsoKgo + N3o
KAC +akocmn B ®ase | )¢ | 509 | 278 | 135 | 125 | 130 | 63 | 413 | 52
Hayana BbIXoga B
Tpy6KY
8. N7oPsoKgo + Nao
KAC c Cu B (hase 348|239 | 294 | 148 | 114 | 131 | 68 | 392 | 54
Hayana BbIX0ga B
TPYOKy
9. N7oPsoKi20 + Nao
KAC B thase Hauana
BbIX0Ja B TPYOKy + 33,7239 | 288 | 148 | 12,2 | 135 6,6 | 413 54
N2y KAC — thnarosblit
et
10. N7gPgoKgo + N3
KAC B pase vawana | a5 | 554 | 297 | 14,0 | 12,0 | 130 | 67 | 407 | 54
BbIXO/A B TPYOKY C
JKONNCTOM 3

Tabnuuya 6. dxoHomuueckasi 3PpPeKTHBHOCTH MPUMEHEHHUS CPEICTB XUMH3ALMI
noj sipoByio muenuny (B cpeanem 3a 2008 u 2010 rr.)

Bcero 3arpar,

CToumocTb YucTblid | PeHTabenb-
Mprbaska, C y4eTom
BapuaHT onbita npvbasku, goxogq, HOCTb,
u/ra HaKnagHbIX
py6/ra py6/ ra %
pacxofoB
1 2 3 4 5 6
1. be3 yfobpeHwii - - - _ _
2. N1gPgoKoo 5,6 282600 377100 — -
3. N7oPsoKao 14,8 747300 656700 90600 13,8
4. N7oPgoKgo + 3nuH 17,7 893700 743400 150300 20,2
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OKOHYaHUe Tabn.6

1 2 3 4 5 6
5. N7gPgoKgo + 3KOCUN 19,6 989700 772500 217200 28,1
6. N7oPsoKgo + N3y KAC 14,4 727200 722400 4800 0,6

7- NroPeoKoo + Noo KAC + 175 | 883500 805200 78300 97
JKoCcun

8. N7oPsoKeo+ N3y KAC ¢ Cu 18,0 908700 792300 116400 14,7

i‘ /_{\'C7°P7°K12°+ Nao KAC+N2o| 474 | gsg300 | 867900 - -

10. N70P60K90+ N30 KAC ¢
3KonmcTom 3

18,9 954300 831600 122700 14,8

Takvum 06pa3om, oNTUMaNbHLIMKU BapuaHTaMu, obecreymsaroymmn 60-
Nee BbICOKYH YPOXaliHOCTb 1 okynaemocTb 1 kr NPK kunorpammamu 3ep-
Ha ApOBOIi MLUEHMLbI, BblNM BapuaHTbl C MPUMEHEHMEM 3KOCKa Ha (hoHe
N7oPgoKgo ¥ k0NMNCTa 3 Ha thoHe N7gPgoKgp + N3y KAC.

3.2. [lnBoBapeHHbIl AYMEHb

MouBeHHO-KNMMaTMYeckue ycnoeusi Pecnybnvkn Benapycb 6naronpu-
ATHbI 4719 BO3AE/bIBAHWS MMBOBAPEHHOIO A4YMEHSl, OCO6EHHO B LEHTpasib-
HbIX W CeBepHbIX 06/1acTAX. MOTPeOHOCTL B 3epHE AUMEHS AN NMMBOBApPEH-
HOV MPOMbILLMIEHHOCTY B pecny6iuke cocTaenseT 150-170 Tbic. T.

MoBbICUTL YPOXKaliHOCTb M KayeCTBO 3epHa MMBOBAPEHHOIO SYMEHS
MOXHO Ha OCHOBE KOMM/IEKCHOT0 NPUMEHEHNSI MaKpO-, MUKPOYA00OPEHNIA 1
perynsTopos pocTa.

OnTyMMU3aUMs NMUTaHWUS PacTEHWiA, NOBbILWEHNE 3PDEKTUBHOCTU BHECE-
HVS1 YA00PeHWn B OFPOMHOI CTEMEHW CBSA3aHbl C 06ecnevyeHnemM onTUMasb-
HOro COOTHOLLIEHWSI B NOYBE MaKpO- 1 MUKPO3/1eMEHTOB. MpuyeM 3T0 Bax-
HO HEe TONMbKO 4115 pOCTa YPOXKaiHOCTU, HO W MOBLILLEHUA KayecTBa Mpo-
LYKLMWN pacTEHNEBOLCTBA U XXMBOTHOBO/CTBA.

MWUKpO3neMeHTbl — 3TO HE0OXOAMMbIe 3/IEMEHTbI MUTaHUs, 6e3 KOTOPbIX
pacTeHns He MOTYT MOJIHOLEHHO pa3BMBaTbCs. OHU BXOAAT B COCTaB BaX-
HeMWMnX (hM3MONOMMYECKN aKTUBHBLIX BELLECTB M Y4acTBYIKOT B MpoLecce
CUHTe3a 6efKoB, YrNeBoA0B, BUTAMWUHOB, XMPOB. og BANSHUEM MUKPO-
3/1EMEHTOB PaCTeHMS CTAHOBATCA 6onee YCTOMUMBLIMU K HebnaronpusaT-
HbIM YCNOBMSM aTMOCHEPHOW N MOYBEHHOM 3aCyXM, MOHWKEHHbIM U MOo-
BbILLEHHbIM TeMMepaTypam, NOPaXKEHUIO BPEANTENSMU N BONE3HAMU.

COBpPEMEHHbLIM HamnpaBNeHNEM MOBbILLIEHNS YPOXaliHOCTU U KavecTsa
MPOAYKLMUM PacTeHWEBOACTBA SBMISIETCA BHEAPEHME B CEbCKOXO3AMCTBEH-
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HOE MPOW3BOACTBO BbICOKMX 3HEpProchbeperatoLmx TeXHONOMMi ¢ NpuMeHe-
HMEM PerynsTopoB pocTa pacTeHWid. YnpasneHvWe POCTOM W pasBUTMEM
pacTeHWiA Npy MOMOLLY PEryATOPOB pOCTa NO3BO/IAET CYLLECTBEHHO MOBbI-
CUTb YCTOWYMBOCTb K Heb6MaronpusTHbIM (hakTopam Cpefdbl: BbICOKAM U
HU3KUM TemnepaTypam, HefocTaTKy Bfaru.

MoBbICUTL 3PHEKTUBHOCTL MUKPOYLOOPEHNI MOXKHO 3a CYET MepeBofa
MX B KOMMJIEKCHble COeAMHEHNS (XenaTbl), KOTopble 3(eKTUBHBI B THOOLIX
MOYBEHHO-K/IMMaTUYECKUX 30HaX W XOPOLLO COBMECTUMBI C perynatopamu
pocTa pacTeHwit. Mpn 3TOM MepCcneKkTUBHOE 3HAYEHVE UMEHOT PerynsaTopsbl
pocTa MPUPOLHOrO MPOUCXOXAEHUA (3KOCUA, TyMaTbl U [p.), MOCKO/bKY
OHW NerKo BK/IHOYAKOTCA B €CTECTBEHHbIE MPUPOAHBIE LIEMW NpeBpaLleHuii,
NErKo PacLennaTCs 40 NPOCTbIX XMMUYECKNX COEANHEHWIA.

B HacToALee BpeMs LLMPOKOE pacnpoCcTpaHeHWe Mosyuyman KOMeKc-
Hble NpenapaTbl HA OCHOBE MUKPO3/IEMEHTOB U PEryNnsaToOpoB pocTa, 3Pdek-
TUBHOCTb KOTOPbIX CN1a60 M3yyeHa Ha NMMBOBaPEHHOM AUYMEHE.

Llensto vccnefoBaHnini ABUIOCL M3yuyeHUe 3PHEKTUBHOCTU MUHEpasb-
HbIX YA06PeHNiA, HOBbIX PErynsTopoB pocTa pacTeHuid, MUKpPOya06peHuii B
XenaTHol (popme Ha [epHOBO-MOA30AMNCTON NErkoCyr/MHUCTOW nouBe,
NOACTWNAEMON C rNy6uHbI 1 M MOPEHHBIM CYTIMHKOM.

B 2011-2013 rr. gns 3T0ro 6611 NPoOBefeHbI NOMEBLIE OMbIThbI C NMUBO-
BapeHHbLIM fAYMeHeM copTa bposap, HOpMa BbiCeBa CEMAH KOTOPOro cocTa-
Buna 5,0 MH/ra.

B onbiTax npuMeHsannch kapbamug, aMMOHM3MPOBaHHbIN cynepdocgar,
XNOPUCTLIA Kanwii, KAC.

HekopHeBble NOAKOPMKM NBOBAPEHHOI0 AYMEHS B (pase Hauasa BbIXO-
[ia B TPYO6KY MPOBOAWIUCL KOMIMIEKCHLIM NPEnapaToM Ha OCHOBE MUKpO-
3NeMeHToB 1 perynatopos pocta MukpoCtum Megb J1 (Megs — 78 r/n,
asoT — 65 r/n, rymnHoBble BewlecTsa — 0,6-5,0 mr/n) B gose 1 n/ra.

B (hase Hauyana BbIxoga B TPYOKY Ha suMeHe MpoBOAMnach 06paboTka
MOCEBOB PErynaTOPoOM pocTa 3Kocu/ B fo3e 50 mn/ra.

MouBa OMbITHLIX YYaCTKOB C AYMEHEM MO rofam WcCnefoBaHWi uvena
cnabokucnyto peakunto (pHgc 5,7-6,0), cpefiHee cogep)aHue rymyca
(1,66-1,70 %), noBbILLEHHOE CcOfepXkaHue MoABMXHOro dgocdopa (186—
225 mr/xr), cpefiHee 1 NOBbILLEHHOE COAepXaHne NoABMXHOro Kanus (186—
240 Mr/Kr), CpeaHIo 06ecrneveHHOCTb NOABMKHOW Mefbto (1,7-2,2 MI/Kr)
1 HU3KYIO — MOABWMXHbBIM LMHKOM (1,7-2,3 Mr/Kr).

B cpegHem 3a 2011-2013 rr. ypoXaiHOCTb 3epHa iUMEHs MO CpaBHe-
HUIO C Hey0BPEHHbIM KOHTPOMEM npu npuMeHeHNN NgoPeoKgg M NgoPsoKao
Bo3pocna Ha 12,2 n 16,8 L/ra COOTBETCTBEHHO.
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HambonbLuas ypoXkaiiHOCTb 3epHa ’MMEHS Oblfia NMoyyeHa B BapuaHTax
C MPUMEHEHVEM HOBOIO KOMMJIEKCHOro npenapata MukpoCtum Megb J1 Ha
thoHe NgoPeoKgg + N3g Kapbamug un Ha ¢oHe NggPgoKizg + N3o kapbamug
(Tabn. 7).

Tabnuuya 7. Bausinue MaKkpo- 1 MHKPOYA0GpPeHHUii, PeryJisiTOpoB pocTa
Ha ypo:KaiiHOCTb 3epHa siuMensi u Maccy 1000 3epen (cpeanee 3a 2011-2013 rr.)

Ypoxaii- Mgg:ie;(r Macca
BapuvaHT onbiTa HOCTb, NPK Kr 1000 3e-
u/ra peH, T
3epHa
1. be3 ynobpeHuii 27,8 - 54,7
2. NeoPsoKao 40,0 5,8 (7,0%) 56,0
3. NgoPsoKago 44,6 7,0 56,6
4. NgoPsoKgo + 3K0CW/ B (pa3e Hayana BbIXOAa B TPYOKY 47,3 8,1 56,2
5. NeoPsoKgo + N3 KAC B (hase Hauana BbIxoga B TpyoKy| 45,4 73 55,9
6. NeoPsoKao + Nao Kapbamu, B (hase Hauasna BbIxoda B
TPYGKY 47,5 8,2 56,6
7. NgoPgoKgo + N3g KAC ¢ 3kocunom B thase Hauana
BbIX0fja B TPYOKY 488 88 96,1
8. NeoPsoKao + N3 kapbammg, + MukpoCTtum Megb /1 B 552 114 56.8
hase Ha4ana BbIXofa B TPYOKY ' ' '
9. NgoPgoKi30 + N3p kapbamug, B hase Hauasia BbIXO4a B
Tpy6KY + MukpoCtvm Megb J1 54,2 80 56,6
HCPys 1.2 0,4

* CpefHee 3a 2012-2013 rr.

MpubaBka ypoXkaiHOCTK 3epHa Npu 3ToM B BapmaHTe NgoPgoKgo + Nag
kap6amung + MukpoCtum Megb J1 cocTaBmna No OTHOLIEHMIO K (DOHOBOMY
BapuaHTy 7,7 u/ra. Bbicokas npubaBKa ypoxkas B 3TOM BapuaHTe OnbiTa
oKasasia BivsHMe Ha yBenmuyeHue okynaemoctu 1 kr NPK Kunorpammamu
3epHa, KoTopas cocTasuia 11,4 Kr.

O6paboTKa MOCEBOB MWBOBAPEHHOIO SUYMEHS PErynsaTopoM pocTa KO-
CWUN MO CpaBHEHMIO ¢ BapuaHTOM NgoPgoKgo + N3g KAC yBenuumBana ypo-
YKainHOCTb 3epHa Ha 3,4 u/ra n Ha oHe NgoPgoKgo — Ha 2,7 L/ra.

CnepyeT OTMETUTb, YTO HaKOMJEHWE CbIpOro 6esika B 3epHe MMBOBApPEH-
HOro fiUMeHs CBblle AoMyCcTUMbIX 12 % 6b1no Tonbko B 2013 1. Hanbosb-
Wwux sennunH (13,3 %) OHO JocTurano B BapmaHTe C NpuMeHeHVeM Muk-
poCtum Mefpb J1 Ha hoHe NgoPgoKisg + N3g kapbamug (Tabn. 8).

Takum 06pasom, copT bposap faxe npu fo3e Ngy C NPUMEHEHVEM MUK-
pO3NeMeHTa MeAu B KOMMJEKCE C PerynsTopom pocta He Hakanavmean
ype3mMepHO 60/1bLLIOTO KONMYECTBA ChIPOro 6e/ka B 3epHe.
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B Tabn. 8 npmBefeHa HaTypa 3epHa NMMBOBAPEHHOro f4MeHs. Hatypa —
3T0 Macca 1 N 3epHa, BblpaKeHHas B rpamMmmax. Hatypa xapakTepusyeT Bbl-
MOIHEHHOCTb W M/IOTHOCTb 3€PHOBKU, €8 TEXHO/0MMYeCKMe CBONCTBA. 3ep-
HO C GO/bLLOI HATYpOli XOPOLUO PasBMTO, BbIMOMHEHO, COAEPXUT 6O/bLLee
KOMMYeCTBO 3HAOCMepMa M MeHblle 060n04eK. UeM Bbile HaTypa, Tem
6onbLUe ero macca B eguHuLe obbema. HaTypa 3epHa suMeHs cocTaBnseT
06bI4HO 580-700 r/gm° (Tabn. 8).

Tabnuuya 8. BansiHme MaKpo- 1 MHKPOY/I00PEHU U PeryJisirTopoB pocTa
Ha cofep:KaHue ChIPOro GeJIka H HATYPY 3ePHA MUBOBAPEHHOI0 STIMEHsI

BapuaHT onbiTa Cblpoii 6enok, % Hartypa, cpegHee
2011r. | 2012r. | 2013 r. | 32 2011-2013 rr
1. be3 yf06peHuit 7,8 9,5 9,8 624
2. NeoPsoKao 8,0 9,9 9,9 631
3. NgoPsoKago 10,0 10,8 10,5 633
4. NgoPsoKaeo + 3k0CKN B (hase Hauana Bbl- 8.3 10,3 12,0 654
X0/a B TPy6Ky
5. NgoPeoKgo + N3g KAC B (ha3e Havana 87 9.9 11 656
BbIX0/a B TPYOKY
6. NGOPGOKQO + N30 Kap6aM|/|,El. B (ba3e Haya- 8,5 111 12’3 651
Na BbIX0Aa B TPY6KY
7. NgoPgoKgo + N3y KAC ¢ 3kocunom B thase 103 9.9 113 673
Hayana BbIXofa B TPYOKy
8. NsoPsoKao + N3 kapbammg, + Mukpo-
Ctum Megp /1 B (hase Hauana BbIxofa B 10,7 10,3 12,0 663
TPYOKY
9. NgoPgoKiszo + N3o kKapbamug B thaze
Hayana Bbixofa B Tpy6Ky + MukpoCtum 10,2 9,4 13,3 653
Megb /1
HCPgs 0,7 0,6 0,5 115

HaTypa 3epHa suMeHsi B BapmaHTax OnbiTa Konebanach B cpefHeM 3a
2011-2013 rr. B npegenax 624-673 r/am°. HecKoNbKO HuKe OHa 6blna B
BapuaHTe 6e3 yao6peHnii N Npyu BHECEHUM HEBbICOKMX [03 a30THbIX YA00-
peHuiA. BbliLwe oHa 6bl1a B BapuraHTax ¢ npumeHeHnem MukpoCtum Megp J1
Ha hoHe NgoPgoKgo + N3g Kapbamug,

CornacHo nposefeHHbIM nccnegosaHmam B 2011-2013 rr. ycraHoBre-
HO, YTO 3epHO NBOBAPEHHOIO AYMeHs copTa bposap 0TBeYaeT BCeM Tpe6o-
BaHUAM FOCT 5060-1986 1 0THOCKTCS KO BTOPOMY K/laccy KadvecTsa 3ep-
Ha, MOCTaB/IfeMoro Ana NuBoBapeHus (Tabn. 9).
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Ta6nuya 9. BausiHue MUHepaIbHBIX YI00pEeHHIi M PEryJsiITOPOB POCTA HA KA4€CTBO
ypoxkasi NIMBOBapeHHOTo sTuMeHs (cpeaHee 3a 2011-2013 rr.)
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PacueTbl 3KOHOMUYECKON 3PPEKTUBHOCTIN NOKasaam, 4To Hanbonee pe-
3yNbTaTUBHBLIM [J19 MUBOBAPEHHOTO AUYMEHS Oblfl BapyaHT C MPYMEHeHUeM
MukpoCtum Mefp /1 B (hasze Hayana BbIxoda B TPYOKY Ha oHe NgoPeoKgp +
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N3o Kapbamng, B KOTOPOM Mpubbib cocTaBuna 188,9 gonn/ra npu peHTta-
6enbHoOCTH 49,2 % (Tabn. 10).

Tab6nunuya 10. IxoHomuueckast 3pPeKTHBHOCTH MIPHMEHEHHSI CPEACTB XHMHU3ALUH
10/l MHBOBAaPEHHDII staMeHb (cpeanee 3a 2011-2013 rr.)

CtovmocTs | Bcero Mpu- PeHTa-
Mpr6aska,
BapwaHT onbiTa wra npubasky, | 3atpat, | 6blib, |6eNbHOCTb,

nonn. fonn. nonn. %
1. Be3 yfobpeHwit - — - - -
2. NeoPsoKao 12,2 255,0 306,5 - -
3. NgoPsoKao 16,8 351,1 355,8 - -
4. NgoPsoKgo + 3K0CHN B (hase
HauaNia BLIXO/1A B TPYGKY 19,5 407,6 370,8 36,8 9,9
5. NeoPsoKgo + N3 KAC B (hase
Hauana BbIXO/1a B TPYGKY 17,6 367,8 350,9 16,9 4,8
6. NeoPeokso + Nao kapGanas 8 19,7 4117 | 3657 | 460 | 126
(hase Hauana BbIXOAA B TPYOKY
7. N60P60K90+ N3[) KAC C SKOCM'
oM B (pase Hayana BbIX0Aa B 21,0 439,0 368,1 70,9 19,3
TPYOKY
8. NGOPGOKQO + N30 Kap6aM|/|p. +
MwukpoCtum Megpb /1 B thaze 27,4 572,7 383,8 188,9 49,2
Havana BbIXofa B TPY6Ky
9. NgoPgoKi30 + N3g Kap6aMM,ﬂ| B
hase Hauana BbIxofa B TPy6Ky + 26,4 551,8 487,2 64,6 13,3
MukpoCtum Megp J1

3.3. OBec

OBecC SBNSETCA LIEHHON NPOAOBO/bCTBEHHOW W 3ePHOMYPAXKHON Kyrb-
Typoil. B M1poBOM MpoM3BOACTBE OBCa 78 % MCNOMb3yeTcsl Ha KopM, 16—
17 % — B nuTaHMK YenoBeka, 4 % — B MPOMbILLIEHHOCTW, CEMEHOBOLCTBE,
npuyem Bo Bcex cTpaHax Esponbl n CLLUA fons nuvuiesoro osca pacTer.
B Pecnybnuke benapycb 13 BCero npousBoAMMOro osca okono 6-9 % wuc-
nonb3yetca Ans nepepaboTky B Kpyny, a 60/bluas YacTb MAET Ha Npom3-
BOZCTBO KOMOMKOPMOB W HEMoCPeLCTBEHHO Ha KOPMOBbIe Lienn. HesHauu-
TenbHasa yacTb (0Koso 1,5 %) ncnonb3yetcs B 6pOANSIbHON NPOMBbILLIEHHO-
CTW 4NA BbIpabOTKM CNUPTa, rNaBHbIM 06pa3oM B CMECH C ApYrMMu 3epHO-
BbIMMW Ky/bTypamu 1 KapToesem.

Hanbonee LeHHas yacTb 3epHa 0Bca — 6e/10K, XOTA Ha ero Ao/ 1 npu-
xopuTes 10-15 % ot obuero coctasa. bonblie 6enka B 3epHe 0BCa Hakan-
NMBAETCA MPW XKapKoi 1 3acywwnneoid noroge. benkn oBca nerko yceavsa-
HOTCH OPraHV3MOM W COAepXKaT BCe He3aMeHVMble aMWHOKMCNOTbI. LleH-
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HOCTb Ky/bTYpbl OBCa 00YC/IOB/IEHA €8 HENMPUXOTIMBOCTLIO BO3E/bIBAHNS,
BbICOKMMW KauyeCTBEHHbIMU MOKa3aTeNAMM BCEX YaCTeil Mpon3pacTaroLLmx
pacTeHWiA.

B 2013-2014 rr. npoBOAWIUCL WCC/IEA0BAHUA C FOM03EPHLIM COPTOM
oBca [owa W nneHyaTbiIM COPTOM OBCa 3anaseT Ha TeppuTopum YHL,
«OnbITHble Nonst BICXA» Ha [epHOBO-NOA30/UCTON NErKOCYT/IMHNCTOM
noyBe, pPa3BMBatOLLENCS Ha NIErKOM SIECCOBUAHOM CYTIMHKE, MOACTMU/IaeMOM
C rNy6MHbI OKONO 1 M MOPEHHBIM CYT/IMHKOM.

O6LLas nnowaap AensiHku 21 M?, yyeTHas — 16,5 M?, MOBTOPHOCTb Ye-
TbipexkpaTtHas. [oces oBca npoBoanncs cesnkoin RAU Airsem-3 ¢ HopMOIi
BbICEBA CeMsH Yy OBCa rono3epHOro rowa 5,5 M/IH. BCXOXNX CeMSAH Ha rek-
Tap v njaeHyatoro osca 3anaseT — 5,0 M/IH. BCXOXXMX CEMSAH Ha rekrap co-
OTBETCTBEHHO. ArpoTexHUKa BO3/e/biBaHWA 06LLenpuHATas Ang benapycu.

MoyBa OMbLITHOFO y4acTKa No rogam mccnefosaHuin nmena pHge 5,4-
6,1, HM3KOe W cpedHee cofepxaHune rymyca (1,2-1,7 %), NOBbILEHHOE W
BbICOKOE COZepXcaHue noAsuKHbIX opM thocdopa (225-291 mr/kr), cpep-
Hee 1 MOBbILLEHHOE CofepXKaHne NOABMKHOIO Kanus (186238 Mmr/kr), HU3-
Kyt0 U CpeaHIo 06ecneveHHOCTb MOABMKHON Meabto (1,2—-2,2 Mr/Kr).

[NpoTpaenmBaHme ceMsaH 0Bca NPOBOAWMMOCHL npenapatoMm KuHTo-Ayo B
gose 2,5 n/t cemsH. [o noceBa WCNOMb30Ba/IM B OMbITax Kap6amupj
(46 % N), ammodpoc (12 % N, 52 % P,0s) n xnopucTbiin kanuii (60 % K,0).
B noakopmky npumeHsnn 0,8 n/ra Ago6 Meab (KWAKWIA KOHUEHTpaT
yaobpeHnsi, cogepxalumin 6,43 % mean B xenaTHoi gopme, 9 % azoTa u
3 % MarHus), a TaKKe KOMMIEKCHbIA MpenapaT Ha OCHOBE MWKPO3SIEMEH-
TOB W Perynatopos pocta B gose 1 n/ra MukpoCtum Megb /1 (vefb —
78,0 r/n, asoT — 65,0 r/n, rymuHoBble BewectBa — 0,6-5,0 mr/n). B cpase
Hayania BbIXofa B TPY6Ky Ha 0BCE UCMO/b30Ba/IM PErYNATOP PocTa 3KOCU/ B
[fo3e 75 mn/ra.

MoakopmMKa oBca NpPoBoAMaach KapbaMuiom Takxke B (pase Havana Bbl-
Xofa B TpyOKy.

MpviMeHeHne y[o6peHnii MO CPaBHEHUIO C HEYAO0OPEHHbIM KOHTPONEM
CMOCOOCTBOBA/IO  CYLLECTBEHHOMY BO3pacTaHMIO  YPOXKallHOCTW  OBCa
(tabn. 11, 12).

B cpegHeM 3a 2 roga ypoXkaitHOCTb 3epHa OBCa M/eHYaToro copra 3ana-
BeT B BapuaHTe NgoPgKgy MO CpPaBHEHUIO C KOHTPOSIEM BO3pOC/ia Ha
15,6 u/ra, a y ronosepHoro copTa oBca lNowa — Ha 10,7 u/ra. OKynaemMocTb
1 kr NPK KnnorpamMmamu 3epHa Mo 3TOMy BapuaHTy OMnbiTa Y N/eHYyaToro
copTa 3anaseT cocTaBuna 6,5 Kr, a y rofiosepHoro copra Nowa — 4,5 kr. B
BapuaHTe onbiTa ¢ Apo6HbIM BHeceHMeM a3oTa (Ngg Pso Koo + N3g MOUeBMHa
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B MOJKOPMKY) YPOXKaliHOCTb 3epHa MO CPABHEHWIO C Pa30BbIM BHECEHMEM Y
copTa 3anaBeT vy copTa "owa Gbina Ha OAHOM YPOBHE.

Ta6nunuya 11. Bausinue yao0pennii Ha ypoKaiHOCTh M KA4eCTBO 3epHA
IJIEHYATOro 0Bca copTa 3anmaBeT

YpoxaiHocTb, L/ra Cpe,qHﬂuﬂ Okynae- Chipoit Ge-
BapuaHT onbiTa ypokat-| - MOCTb ) o cpefHee
2013r. | 2014 r. | HocTb, | 1kr NPK , N
u/ra KT 3epHa 382 ropa, %

1. KoHTponb (6e3 yao6peHuit) 18,7 36,3 27,5 - 10,3
2. N1sPsoKaeo 25,5 42,4 34,0 3,9 11,1
3. Neo PsoKgo 30,1 47,3 38,7 53 11,4
4., Ngo PsoKgo ((*)OH 1) 32,1 54,1 43,1 6,5 11,8
5. Ngo Pso Koo + N3o MOYeBMHa B
(hase Hayana BbIXofa B TPYOKY 33,7 54,5 44,1 6,6 12,5
(hoH 2)
6. PoH 1 + akocun B (hase Havana 349 618 48,4 8.7 126
BbIX04a B TpY6Ky (75 mn/ra)
7. doH 1 + Afob Megp B thase
Hayana Bbixoja B TPYOKy 348 62,1 48,5 88 131
8. ®oH 1 + MukpoCtum Megp /1 36,4 618 491 9.0 130
B (ha3e Havana BbIXofa B TPYOKY
9. ®oH 2 + MukpoCtum Megp J1 36,7 65,5 511 9.4 14,0
B (ha3e Hayana BbIXofa B TPYOKY
10. NgoP70Ki20 + Nso MoueBMHa B

a3e Hayasa BbIXoAa B TPYOKy + 37,0 69,7 53,4 8,3 15,2
b fia B TPYOKY
Apob Megb
HCPgs 33 3,0 2,3 05

O6paboTKa MOCEBOB 0BCA PErynaTopoM pocTa 3KOCWU/T Ha (hoHe
NgoPsoKog Y NEHYaTOro copta noBbilana ypoXaiiHoCcTb 3epHa Ha 5,3 /ra,
y rofio3epHoro copta oBca — Ha 5,9 u/ra. Okynaemoctb 1 kr NPK kuno-
rpamMmamm 3epHa B 3TOM BapuaHTe onbiTa coctasuna 8,7 n 6,9 kr. Mpumep-
HO Ha TaKOM YpOBHe 6biN0 AeiicTBME MUKpPOYyLobpeHns Agob Megb, koTo-
poe Ha hoHe NggPgsoKgg MOBLILLIANO YPOXKaliHOCTL 3epHa Y NIEHYaTOro copTa
3anaseT Ha 5,4 L/ra, y ronosepHoro copta lowa — Ha 6,2 u/ra, npu okyna-
emoctin 1 kr NPK 8,8 n 7,0 Kr 3epHa.

lMpyMeHeHWe KOMMNIEKCHOrO npenapara Ha OCHOBE MeAu W perynstopa
pocta MukpoCtum Megp J1 Ha (hoHe NggPgoKgo YBENMUMBANO YPOXKAKHOCTD
3epHa oBca copTa 3anaseT Ha 6,0 u/ra, copTa Nowa — Ha 4,7 u/ra. Okynae-
MocTb 1 Kr NPK Kunorpammamu 3epHa no 3TOMy BapuaHTy OMnbiTa Y MNfeH-
yartoro copra coctasuna 9,0 Kr, a y rosiosepHoro copta owa — 6,4 kr. Mc-
Mo/ib30BaHWE 3TOrO XKe KOMMAeKCHOro npenapata Ha oHe NgoPgoKgotNsg
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MOYEBMHA TakXXe MOBbLICUIO YPOXKANHOCTL NfieHYaToro copta Ha 7,0 w/ra,
rof03epHOro copTa oBca — Ha 4,7 u/ra, npu okynaemoctvt 1 kr NPK 9,4 n
6,9 Kr 3epHa.

Hanbornee BbiCOKast ypoXaHOCTb 3epHa B cpefgHem 3a 2013-2014 rr. y
nneHyaToro copta osca 3anaseT (53,4 u/ra) u y ronosepHoro copta lowa
(38,5 ufra) oTMeyeHa MpW HEKOPHEBOW MOAKOPMKE MWKPOYA06peHnem
An06 Mefb Ha hoHe NgoP7oKizg + Ny MoueBMHa. OkynaemocTb 1 kr NPK
KunorpamMMamu 3epHa B 3TOM BapuaHTe onbiTa coctasuna 8,3 n 5,6 Kr co-
OTBETCTBEHHO.

Tab6nuua 12. Bausinne yaoopenuii Ha ypoKaiiHOCTb M Ka4eCTBO 3epHa
ro;i03epHoro oca copra I'oma

YpoxaWiHocTb, W/ra| CpegHss |  Okynae- Cbipoii
BapuaHT onbiTa ypoxaii- | mocTb 1 Kr 6enokK,
2013 r. | 2014 T1. | HOCTb, NPK cpefHee 3a
u/ra K 3epHa 2 roga, %
1. KoHTponb (6e3 yfobpeHwnit) 14,8 27,3 21,1 - 13,6
2. N1sPsoKao 18,8 30,9 24,9 2,3 14,4
3. Neo PsoKoo 254 34,5 30,0 4,2 14,6
4. Ngo PgoKoo (choH 1) 27,2 36,4 31,8 45 14,8
5. Ngo Pso Koo + N3y MOYeBMHa B
hase Hauana BbIXofa B TPYOKY 28,6 38,8 33,7 5,0 14,9
(thoH 2)
6. doH 1 + 3kocun B thaze Havana 328 426 37.7 6.9 15.2
BbIX0fa B TpY6KY (75 Mn/ra)
7. ®oH 1 + Agob Megp B hase 329 430 380 70 156
Havana BbIxoda B TPYOKy
8. ®oH 1 + MukpoCtum Mefp J1
B (pase Hauasa BbIX0Aa B TPYOKY 309 42,0 36,5 6.4 156
9. ®oH 2 + MukpoCTum Megp J1
B (pase Hauasa BbIX0fa B TPYOKY 331 437 38,4 6.9 16,4
10. NgoP70K120 + N4y MOYeBMHa B
hase Hauana BbIxofa B TPyOKy + 33,9 43,0 38,5 5,6 17,0
Apob Megp
HCPqs 1,0 1,6 0,9 0,6

OfHVM U3 BaXKHbIX MOKa3aTenein kayecTa 3epHa OBCa SBMISIETCA COAep-
XaHve cbiporo 6enka. Haunbonee BbICOKOe coaepXaHue cbiporo 6enka B
3epHe Habnofanoch y niaeHyatoro copra osca 3anaseT (15,2 %), y rono-
3epHoro copta osca lowa (17,0 %) ¢ Ucnonb30BaHVEM MUKPOYLO6peHNs
Apno6 Megb Ha ioHe NggP7oK1o9 + Nsg MOUEBMHa.

Takum 06pa3omM, Hambosnee paunoHasbHOW CXEMOI NMPUMEHEHMA YA06-
PeHMS AN MAeHYaTOro M rofio3epHOro 0Bca, 06ecrneyrBatoLLE BbICOKYHO
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arpoHOMMYECKY0  3(DHEKTUBHOCTb, ABMSIETCS BHECEHME [0 MoceBa
NgoPsoKgo B hOpMe MOUEBMHBI, aMMOoca M XIOPUCTOrO Kanns U nposese-
Hue B (base Hayasa BbIXo4a B TPYOKY NMofKOpMKM N3y MOYEBMHOM 1 HEKOP-
HEBO MOAKOPMKM KOMM/IEKCHBIM MpenapaTtoM Ha OCHOBE MMKPO3/IEMEHTa
meau u perynartopa pocta MukpoCtum Megp J1.

3.4. JIlonuH y3KOJINUCTHBIN

Bo3sgenbiBaHWe pasnuyHbIX BMAOB 3epPHO6060BLIX KYNbTYP SBASETCS
Ba)XKHEWLLUMM 3BEHOM B CWUCTeMe Kopmornpoussofctea Pecnybnukn Bena-
pyCb 1 00YCNOBNEHO rNaBHbIM 06pPa3oM 3anpocaMn KOMOUKOPMOBOIA npo-
MbILLNEHHOCTY AN 6anaHCMPOBaHUA KOHLEHTPUPOBaHHLIX KOPMOB MO mne-
peBapuMomy GenKy.

[ns ycTpaHeHus gedumumta 6enka PYT «Hay4yHO-NpaKTUYecKnii LEHTP
HAH Bbenapycu no 3emnefenuio» NpeanoXeHo BBECTU ONTUMN3NPOBAHHYIO
CTPYKTYPY NOCEBHbIX Nfowanein. B 6nnxaiilive rofpl B 370N CTPYKType
NpeLyCMOTPEHO YBeNMYeHNe MOCEBHbIX MJoLlafeii Noj 3epHO6060BbIMM
KynbTypamun 1o 350 ThIC. ra, U3 HUX NIKOMNMHA Y3KONUCTHOro — 130 ThIC. ra.

AHanu3 nuTepaTypHbIX WCTOYHMKOB MOKa3blBaeT, YTO B HACcTofLLee
BpeMS ONTUMM3aLMA MUTaHWS PacTEHUI A MUKPO3/IEMEHTaMM OCOBEHHO akK-
TyanbHa. Tak, B. Y. LWop, H. C. KynuoB yka3blBalOT Ha He06X0AUMOCTb
MPYMEHEHUS B NOCEBaxX JIONMHA Y3KO/IMCTHOTO He TO/bKO 6opa, Monmbae-
Ha, KobanbTa 4/19 (hOPMMPOBAHMA aKTUBHbIX K/yO6eHbKOB, HO U MapraHua,
MeAMW U LMHKA, CNOCOBCTBYIOLMX 60/ee aKTUBHOMY COBMECTHOMY B3aMO-
LENCTBUMI0O MUKPO- M MakpocumbuoHToB. Kak cumtaer W. M. TakyHOB,
HEO6X04MMOCTb MPUMEHEHNS BGOPHbIX, KOBANbTOBLIX W APYrvX MUKpPO-
YA06peHnii ycTaHaBIMBAETCA B K&KAOM KOHKPETHOM Cflyyae B 3aBUCUMO-
CTU OT MOYBEHHbIX YCIOBUIA.

Ona  un3yyeHns ahHeKTUBHOCTU MakKpoyLobpeHuid, 6GakTepuanbHbIX
yOoOpeHuid, perynaTopa pocta W MUKPO3/IEMEHTOB Ha  [epHOBO-
MOA30/IMCTON NErKOCYTIMHUCTON MOYBE, Pa3BUBAIOLLENCA Ha NErkom sec-
COBMAHOM CYI/IMHKE, MOACTUIAEMOM C FNyOWUHbI 1 M MOpPEHHbIM CYT/NH-
KoM, B 2011-2013 rr. Ha TeppuTopun YHLL «OnbiTHble nons B CXA» 6bl-
NN 3a7105KeHbI NOMEBbIE ONbIThI C SIONUHOM Y3KO/UCTHLIM copTa AH. CopT
$H — COpT 3epHOBOr0 Hanpas/eHWs C PefyLnpoBaHHbLIM BETB/IEHUEM KOJO0-
COBMAHOrO Tvna. BbiBeAeH MeTO40M UHAMBUAYaNLHOIO 0T60pa M3 rnbpna-
HOW koMOGuHaummn. Macca 1000 cemsiH 125-135 r, BereTauMOHHbIA Nepuos
90-100 cyToK, BbicOTa pacTeHuii 50-60 cm. CogepxxaHue 6enka B 3epHe —
33-35 %, ankanongHoctb — 0,025-0,035 %. YcToiums K dy3apunosy. CopT
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BHeceH B "ocyaapcTBeHHbI peecTp Pecny6nnku benapycb no scem 06na-
CTAM.

ArpoTexH/Ka BO3JeNblBaHWUS NIOMNMHa Y3KONUCTHOro (06paboTka nou-
Bbl, HOPMbI BbICEBA CEMSH, CPOKM W CrMoco6bl CeBa) COOTBETCTBOBa/IA CO-
BPEMEHHbIM TEXHOMOTUYECKUM PerfiamMmeHTam.

MwuHepa/bHble  yoo6peHWs BHOCUMAMCL OOWMM  (JOHOM B fAo03ax
N3oP30Kgo. B onbiTax ucnonb3osBaiv Kapbamug (46 % N), ammodoc
(10 % N, 50 % P,0s), xnopuctblit kanuin (60 % K,O). B KayecTBe npoTpa-
BUTENS npumeHsnnM Makcum XL B gose 1 n/T. MUKPO3neMeHTbI, perynsto-
pbl POCTa W bakTepuasibHble MpenapaTbl BBOAWIM B MIEHKOO6pa3ytoLLme
COCTaBbl NPV MpPeAnoceBHOl 06paboTKe cemsH. B KauecTBe npunaunaTens
ncnonb3oBanun 2%-Holit pacteop Na KML,. [Ons nHKpycTaumum CeMsiH npu-
MEHSANNCb PasfMyHble POPMbI MUKPO3NIEMEHTOB B BUJE CONEiA:

— cyabdar mexn (MegHbln Kynopoc) CuSO, - 5H,0. CoaepxuT 23,4—
24,9 % mean. ATO KPUCTa/IIMYECKMIA MOPOLLOK Cepo-ronyboro LpeTa, Xo-
POLLIO PacTBOPUMbIA B BoAe. PekomeHayemas [03a 4/19 NpeanoceBHoO 06-
paboTKM CEMSH NONUHA Y3KOMCTHOro 600 r/T;

— cyJbdar uuHKa — KPUCTANIMYECKMIA NOPOLLOK 6enoro LBeTa, Coaep-
Xawmii 22 % umHKa. PekomeHayemas fo03a A4nisi NpearnoceBHON 06paboTKm
CEeMSH ntonuHa y3konuctHoro 700 r/T;

— cyaspat maprarua MnSO, - 5H,0 — menkokpucTanimyeckas cofb
6enoro ugeTa, cogepxawian 22,8 % mapradua. NpegensHas pacTBOPUMOCTb
B 1 n BogHoro pactBopa 380 r. PekomeHayemasi go3a Ans npearoceBHOM
06paboTKM CEMSIH NHONUHA Y3KOIMCTHOro 650 r/T;

— Na3[Co(NO,)s] — HeopraH1yecKoe KOMMIEKCHOe COeAMHEHNE MeTasl-
Na KobasibTa, XXeNTble KPpUCTas/Ibl, PACTBOPMUMBIE B XOMOAHON BOAE, COfep-
XaHune KobanbTa 20 %. PekomeHayeMas go3a Ansi NPeAnoceBHON 06paboT-
KW CEMSAH NIFONMHA y3KonncTHoro 360 r/T.

XenaTHas (opma MWKPO3/IEMEHTOB Oblla MpeAcTaBneHa OAHOKOMIO-
HEHTHbIMK Xenatamu, npoussoacTeo OAO «benBeTYHudpapm» — Kynpo-
BeT, LinHkoseT, KobanbBeT:

— Kynpoger (Cuprovetum, NaCuH(edta) - nH,O, rae edta — aTuneHam-
amuHTeTpaaueTat, n = 0-2, sBnsetcs KomnnekcoHatom megy (11)). Mpena-
paT npeAcTaBnseT coboi OAHOPOLHbINA CbiMy4nid MOPOLLOK, XOPOLLO pac-
TBOPUMbIN B BOfe, 6e3 3anaxa. B 1 r npenapata cogepxutcs meaun (B xe-
natHoli chopme) 0,17 r. PekomeHayemasi gosa 4ns NpeanoceBHon o6paboT-
KW CEMSH NonuHa yskonuctHoro 900 r/T;

— Hunkoser (Zincovetum, NaZnH(edta) - nH,O, rae edta — aTuneHau-
amuHTeTpaaueTat, n = 0-2, ABASETCA KOMM/IEKCOHATOM UMHKA). MpenapaTt
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npeacTaBnseT cob60i 0fHOPOAHBINA, CbiMy4mii, 6enoro LBeTa MNOPOLLOK, XO-
POLLIO pacTBOPMMbIN B BOAe, 6e3 3anaxa. B 1 r npenapata COAepXXMTCA LH-
Ka (B xenaTHoli ¢hopme) 0,17 r. PekomeHayemas fo3a Ans MpeanoCeBHON
06paboTKM ceMsH NtonuHa y3koauctHoro 900 r/T;

— Ko6aaner (Cobalvetum, NaCoH(edta) - nH,O, rae edta — aTuneHau-
amuHTeTpaaueTat, n = 0-2, ABNAETCA KOMMIEKCOHAaTOM KobasbTa). Mpena-
paT MpeAcTaBnseT coboli OfHOPOAHLINA, CbIMyYWid, CUPEHEBOr0 LBeTa No-
POLLOK, XOPOLUO pacTBOpMMBIN B Bofe, 6e3 3anaxa. B 1 npenapata co-
[JepXuTca UmHKa (B xenaTHoi topme) 0,12 r. PekomeHpyemas gosa Afns
npearnoceBHOI 06pabOTKU CeMSH MIFOMNMHA Y3KOANCTHOro 380 r/T.

TakKe COBMECTHO C MUKPO3/IEMEHTaMU B UHKPYCTaLMOHHbIE COCTaBbl
BBOAW/ICS Perynsatop pocta anuH B Ao3e 80 MA/T. bakTepuasibHble yaobpe-
HUA (uTocTUMOOC ¥ canpoHUT), paspaboTaHHble B HAW mukpobuonormum
HAH bBenapycu, Ana WHOKYNAUUWM CeMsH JIlOMUHa NPUMEHANN B A03e
200 Mn Ha reKTapHyt HOpMY BbiCceBa. Takke CXemoi onbiTa 6bin Npegy-
CMOTPEH BapuaHT ¢ HeKopHeBoi nogkopmkoi KKY aiist 6060BbIX MapKu
5-7-10-0,15(B)-0,01 (Mo) B xenatHoin hopmMe B (hase BYTOHM3aLMM NONU-
Ha, fo3a 4 nira.

ArpoXuUMUYECKMe MOKasaTen CBMAETENbCTBYHOT O TOM, YTO NO4Ba Mo
rofjam MccnefoBaHNiA UMena HU3Koe 1 cpeaHee codepxkaHue rymyca (1,48-
1,69 %), NOBbILLEHHOE N CpefHee coaepXXaHne NOABMKHbLIX (hopm (ocdopa
n kanus (238-242 mr/kr; 176—187 mMr/kr cOOTBETCTBEHHO), HU3KOE 1 Cpef-
Hee codepxaHne meam u umHka (1,35-2,82 mr/kr; 1,87-3,26 Mr/kr cooT-
BETCTBEHHO), HM3Koe cogepkaHne Co (0,55-0,6 Mr/kr) n Mnggy, (1,5 Mr/Kkr).
Peakums nouyBbl 6blna 6113KoIM K HelTpanbHoi (pHkc 6,1-6,2). CornacHo
pacyeTy MHAEKCA arpOXMMUYECKOW OKYIbTYPEHHOCTU, NoYBa CPefHEOKY b-
TypeHHas (10 0,71).

3a CcYeT eCTeCTBEHHOr0 MI0J0POAMS NOYBLI B CpefHeM 3a 3 roga uccre-
[oBaHWA 6blna nosyyYeHa ypoxaiHocTb 3epHa B 18,6 uw/ra. VIHOKynaums
CeMsiH nepef NOceBOM GakTepuasibHbIMK MpenapataMmu (UToCTUMOGOC K
CanpoHNT B CPEAHEM 3a rofbl UCC/IeJOBaHMIA MOBbILLIAIA YPOXKaNHOCTb 3ep-
Ha Ha 2,0 u/ra. HeobxoaMmMo OTMETUTb, UTO peasiM3aums NoTeHumana 6ak-
TepuasibHbIX MPenapaToB B 6O/bLUEHA CTEMEHW 3aBUCMT OT MOTOAHBIX YC/0-
BWIA, OCOGEHHO B HadasibHble MepuoAbl pocTa. BeeaeHne B NpesnoceBHyHO
06paboTKy pOCTOperynsTopa 3nWH 06Eecreyvnsio [OCTOBEPHYH) NpubaBKy
YPOXKAAHOCTN OTHOCUTENBHO N3oP3Kgy + (IUTOCTUMOGOC + CanpoHUT Mo
rojaMm uccnefoBaHuii, B CpefHeM e Oblna MnofiydyeHa YpoXKariHOCTb
23,2 u/ra.
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B pesynbTaTe UCCNef0BaHWA YCTAHOBNEHO, YTO MUHEP&/IbHbIE CONU KO-
6anbTa Mo CcBOeli 3(EKTUBHOCTM YCTyNanum XenaTHbIM COEAVHEHUSM
(-3,2 ura). Mo BAMAHMIO Ha YPOXaAHOCTL 3epHa NPUMEHEHME LIMHKA B He-
OpraHMyeckoin 1 xenaTHORN hopme 6blI0 paBHO3HAYHbIM — MpMbaBKa ypo-
YKainHOCTW 3epHa Mo OTHOLLIEHMIO K (hoHY cocTaBuna 2,4 1 3,2 u/ra cooTeeT-
CTBEHHO (Tabn. 13).

Tab6nunua 13. Bausinue yc/IoBHii MUTAHUS HA YPOKAMNHOCTH CEMSTH
JIIONHMHA Y3KoJmcTHOro (cpexnee 3a 2011-2013 rr.)

Ypoxaii-| Mpu- g((;ﬂ?g CS60p Bb'xo'q_ O6ecneyeH-
HOCTb |6aBKa K POTO| MEPEsa- | oy g . en.
BapuvaHT onbiTa comam, | choHy, cblporo | npote- | pumoro NepeBapUMLIM
npoten- | WHa, | npoTeun-
u/ra u/ra Ha, % wra | Ha, yra MPOTEUHOM, T
&"M*V(I)O”Tpo”" (Gesymobpe- | 496 | _ | 286 | 53 | 45 208,3
2. N3oP30Kgo 20,9 +2,3 28,9 6,0 51 210,7
%Ot‘fpg;nng:Vﬁ”m””Mo‘ 220 | +34 | 204 | 65 | 55 2157
4. N3oP3oKgo + putOCTUMO-
¢hoc + canpoHuUT + aNUH 23,2 +4,6 30,1 7,0 6,0 223,0
(thoH)
5. doH + XKKY* 27,1 +3,9 31,1 8,4 7,2 229,3
6. ®oH + CuSO, - 5H,0 27,3 +4,1 31,3 8,5 7,2 227,1
7. ®oH + Cu (xenat.) 26,6 +3,4 31,2 8,3 7,1 229,8
8. ®0oH + ZnSO, - 7H,0 25,7 +2,4 31,0 8,0 6,8 228,2
9. ®oH + Zn (xenat.) 26,5 +3,2 31,0 8,2 7,0 228,0
10. ®oH + Nas[Co(NO,)] 26,1 +2,9 31,6 8,2 7,0 231,0
11. doH + Co (xenar.) 29,4 +6,1 31,9 9,4 8,0 234,6
12. ®oH + MnSQO, - 5H,0 28,0 +4,8 32,5 9,1 7,7 236,9
HCPys 15 0,4

* HeKopHeBasi NOAKOPMKa, (ha3a GyTOHM3aLMN.

BKtoueHMe B MHKPYCTaLMOHHBIV COCTaB cyNbdaTa MapraHua nosbIa-
N0 YPOXXaHOCTb 3epHa Mo CPaBHEHMO C (POHOBbLIM BapUaHTOM NzgP3oKgo+
(hUTOCTUMOOC + CaNPOHUT + 3NWH B CPeSHEM 3a oAbl UCCNIEL0BAHUIA Ha
4,8 u/ra. YcTaHOBNEHO, YTO NpW OLHOKPATHOWM MOAKOPMKe pacTeHuii fto-
MWUHa yL406peHNeM XUAKNM KOMIIEKCHBIM A/ 6060BbIX C HOPMOW pacxofa
4 nfra HabnoLanocb MOBbILLEHWE YPOXAKHOCTK 3epHa OTHOCUTENbHO (ho-
HOBOr0 BapuaHTa B cpeAHeM Ha 3,9 u/ra.

3a 2011-2013 rr. uccnefoBaHUiA CoOAepXKaHne CbIporo 6esika MoBblLa-
JIOCb B BapuaHTax C BHECEHMEM MUKPO3/IEMEHTOB B cpefHem Ha 0,9-2,4 %
Mo OTHOLUEHWIO K JOHOBOMY BapuaHTy. HanbonbLuee cofiepykaHue Cbiporo
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6enka 6bino B BapuaHTe N3gP3gKgg + (hUTOCTUMOGOC + CanpoHUT + 3MuH +
MnSO, - 5H,0 - 32,5 %. MakcumasnbHblii C60p CbIPOro 1 nepeBapuMoro
NpoTenHa 6biN MpW BBEAEHUWN B MHKPYCTALMOHHBIA cocTaB Co (xenat.) —
9,4 n 8,0 u/ra cootBeTcTBEHHO. ObecrneveHHOCTb 1 K. e4. nepeBapyMbIM
MPOTEMHOM Kosniebanach B 3aBMCKMMOCTM OT BapvaHTa OT 208,3 B KOHTpOse
[0 236,91 npy npuMeHeHUN N3oP3oKgy + UTOCTUMOGOC + CanpoHUT +
anuH + MnSO, - 5H,0.

OCHOBHbIMM NOKa3aTeNAMN 3KOHOMMWYECKON 3P(PEKTUBHOCTM NPUMEHE-
HWS YA06peHWiA ABNAKOTCSA NPUOLIIL Ha rekTap MoceBa M ee NPOM3BOAHAN —
PeHTabe/IbHOCTb Ha efMHMLY MPOV3BOACTBEHHDBIX 3aTpaTt. PacyeT 3KOHOMU-
YecKoi 3(heKTMBHOCTU MOKasan, YTO Hambosee BbICOKME MOKasaTenm
(MpnbbINb, peHTabenbHOCTL) OblIM B BapuaHTax hoH + Co (xenat.) v ¢oH +
MnSO, - 5H,0, rae npnbbinb coctaBuna 457,0 1 266,2 Teic. pyb., a peHTa-
6enbHOCTb — 31 1 20 % COOTBETCTBEHHO.

Takum 06pa3om, Heo6X0AMMO B TEXHONOTMIO BO3Ae/blBaHWA [JaHHOM
Ky/NbTypbl BK/O4YaTb GakTepuanbHble yAOOpeHWs, Perynsatopbl pocta u
MMKpoanemeHThl (B, Mo, Co, Mn), no3Bonstowme NoayunTb YpoXKaliHOCTb
3epHa cBbiwe 30 u/ra ¢ BbICOKMMM NOKasaTeNnsiMn KOPMOBOM LEHHOCTU —
cogepXkaHuem cbiporo npoTemHa 30-33 %, obecneyeHHocTbIO 1 K. ef. 230-
240 r nepeBapnumoro npoTenHa.

3.5. Copro

B nocnefHve rogpl B CBA3U C U3MEHEHMEM KIMMATa B Halleli pecrny6au-
Ke BO3HMKNa Heo6XOAMMOCTb B BblpallyBaHuM 60fiee 3aCyXOyCTONUMBbLIX
CUNOCHbBIX Ky/bTyp. B pesynbTate noucka 6b110 06palleHo BHUMaHUE Ha
copro. [aHHas Ky/nbTypa OTAMYAETCH BbICOKOW 3aCyXOYCTOWYMBOCTLIO,
XOPOLUE 0TaBHOCTbIO, OTHOCWUTENbHO HEBbICOKOW Tpe60BaTe/lbHOCTbI0 K
MOYBEHHOMY M/IOAOPOAMIO, BbICOKON 3KOMOMMYECKON NNaCTUUHOCTbIO,
YHVBEPCaIbHOCTLI0 M MHOTOTPaHHOCTBLIO UCMONL30BaHWA. Bcs HafzemHas
BereTaTMBHas 4aCTb pPacTeHMs Cbeflo6Ha, U3 Hee MOXXHO TOTOBUTL Pas/iny-
Hble BUAbl KOPMOB. CBeXeCKOLLIEHHOE 1 XOPOLUO M3Me/IbYeHHOEe COopro uc-
MoMb3YIOT Ha KOPM CKOTY, A5 NMPUrOTOBNEHNS CUMOCA, CeHaxka, CeHa, no-
CEBbl COPro MOXHO MCMOJb30BaTh ANA NacTbbbl. cnonb3oBaHMe copro B
CuCTeMe 3e/1eHOr0 KOHBelepa no3Bo/seT 06ecneynTb XKMBOTHBIX BbICOKO-
KayeCTBEHHbIM KOPMOM B Hambonee HanpsXXeHHble MecsLbl BTOPO Mnono-
BVHBbI JIeTa U HaYaa OCeHW.

B cpefHeM f/15 MOAHOTO CO3peBaHWs COpPro Heob6xoAmMma cymMma noso-
XUTENbHBLIX TEMMepaTyp 3a BereTaLoHHbIA nepuog ot 3000 go 3500 °C, a
NPy BO3/e/bIBaHNN Ha 3e/eHbIli KOpM — 0T 1600 go 2500 °C.

O6nagas MOLLHON KOPHEBON CUCTEMOR, COPro MOXeT (hOpPMUPOBATh
YL,0BNETBOPUTENbHbIE YPOXKaun 3e/IeHOM MacChl 33 CHET MOYBEHHOTrO M/1040-
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pogusa. Ho ana makcvmanbHOM peannsaumm noTeHumana NpoAyKTUBHOCTM
KyNnbTypbl HEOOXOAMMO BHECEHWE MWHepaIbHbIX YA06peHuii. OHako B
OCTPO 3aCyLU/IMBble rofbl 3TOT arponpuemM He AaeT MOMOXUTENIbHOTO pe-
3ynbTata. MoaToMy C Lenblo NOBbILEHUS YPOXKAHOCTM M KayecTBa Mpo-
OYKUMW B YCNOBUAX 3aCyXM W [PYrMX CTPECCOBbIX CUTyaLMsaX CUMTAETCS
aKTyasibHbIM MPUMEHEHNE KOMM/IEKCHBIX MUKPO3/MIEMEHTHBIX YA06peHUiA.
Mpu 3aTOM Yy pacTeHuin opmMupyeTcs 60nee MOLLHAs KOPHEBas CUCTEMa,
YTO MO3BOASET MPOTUBOCTOATL HE6NArONPUATHBIM YCNOBUAM 3acyXu, No-
XO0/I0[aHNI0, CMOCOBCTBYET XOPOLUEMY 3HEProO6eCcreyeHnto U BbICOKOMY
YPOBHIO MMMYHUTeTa. HO Mpofo/mkaloT ocTaBaTbCa akTyasbHbIMK paspa-
60TKa N COBEPLUEHCTBOBaHME Hay4HbIX OCHOB PaLMOHANLHOrO arpoxXMmm-
YeCcKM 3PMEKTUBHOIO U 3KONOTMYEeCKN 6e30MacHOro MPUMEHeHUa MUKPO-
yA00OpeHniA B 3aBUCMMOCTM OT MOTOAHO-K/IMMATUYECKNX YCNOBUIA 1 06ec-
MEYeHHOCTW PacTeHUli OCHOBHbIMMW 3/leMEeHTaMU NUTaHWS, 0COBEHHO B MOo-
CeBax COProBbIX KY/bTyp.

[ns v3yydeHns BAMAHUA MUKPOYZOOPEHWA M perynsaTopoB pocta Ha
YPOXKaliHOCTb W KayeCTBO 3eNeHOl MacCbl COPro B YCNOBUAX [epHOBO-
MOA30/MCTON NErKoCYr/IMHUCTON NOYBLI, pa3BMBatoOLLEiicA Ha NerkoMm fec-
COBWMAHOM CYT/IMHKe, NOACTUMNAEMOM C FNyOUHbI 1 M MOPEHHbLIM CYT/INH-
Kom, B 2012—2014 rr. Ha Tepputopun YHL, «OnbiTHbIe nons BI'CXA» 6bl-
NV 3a/10KEHBI NOJEBBIE OMbITbI C TMBPUAOM COPro caxapHoro CnassHCKoe
npuycagebHoe. CemeHa nprobpeTeHbl BO BHUI copro n con «CnaBsiHCKOe
none», r. Poctos-Ha-oHy

Cnasanckoe npuycadeénoe. CpefHecnenblid, BEreTaLUOHHLIA Mepunog
cocTaBnseT 105-115 gHeid. Ha rnaBHOM cTebne HaxoamTcs Ao 10 nMcTbes.
NncTbs 3enieHble, C MAaTOBLIMU XXUNKaMW, HeomnyLleHHble. BbiMeTbiBaHWe
nosgHee. Bbicota pacteHuii 190-220 cm. CouHocTebenbHblA. OKpacka
XUNKK 3eneHas. CojepxaHue caxapa B COKe B (ha3e BOCKOBOW CrenocTu
3epHa cocTaBnsieT A0 18 %, B hase BbIxoja B TPYOKY — Havana BbIMETbIBA-
HUs — 00 12-14 %. MeTenka CUMMETPUYHas, NPsAMOCTOosYas, CpeaHen anu-
Hbl, MPW CO3pPEBaHNM — CcpefHeli mnoTHocTu. Macca 1000 3epeH 21,8-28,0 T.
mbpug obnagaeT NOBbILEHHOW UHTEHCUBHOCTBIO HAYa/lbHOTO POCTa, YTO
MO3BO/SAET YCMELIHO KOHKYPUPOBATb C COPHAKAMM Ha NepBbIX CTaAusX pas-
BUTUSA. HenpuxoT/MB K nousam. BbICOKO »apo- U 3aCyxX0ycTonumB, afarn-
TUBEH K YCMOBUSIM B Pa3/IMYHbIX 30HaX BblpallmMBaHUs COPro, YCTOWUMB K
BpeanTensmM n 6onesHsam. C 2005 r. paiioHMpoBaH B bpecTckoli obnacTu.

O6paboTKa NoYBbl B OMbITe OblNa O6LLENPUHATAA 419 3ePHOBbIX KY/b-
Typ. PocdopHble yaobpeHns BHocunuck B fo3se 40 1 60 kr/ra 4. B. Ha (hoHe
Nigo ¥ Kizo. MyiHepanbHble OpMbl MaKpO3/IEMEHTOB NPeACTaB/eHbl CONs-
Mu. B KauecTBe a3OTHbIX YyAoOpeHMiA MCMOMb30BasiaCb MOYEBMHA
(CO(NH,),, 46 % N), B KauecTBe pocthopHbIX — ammothoc (NH4H,PO,, 10—
12 % N, 42-50 % P,0s), B KauecTBe Ka/MitHbIX — X0pUCTbIA kanuin (KCl,
60 % K,0).
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MoceB npoBeAeH HaBecHOW cesnkoii RAU, wupuHa mexaypaanii 30 M,
rnybuHa 3agenkun cemsH 4 cM, Hopma BbiceBa 14 kr/ra. Cpok nocesa — nep-
Bas (01.06) gekafa utoHs. Iocne noceea A0 BCXOA0B KynbTypbl NpoBeAeHa
06paboTka nousbl repbuumaom Mpometpekc ®no B gose 1,5 n/ra. B ase
Hayana KyLLeHua npoBedeHa HEKOPHeBas MoKOPMKa NMoceBoB OAHOKOMIMO-
HEHTHbIMUW XenaTamy MUkpoanemeHTos (Cu, Zn) B gose 50 r/ra 4. B. u pe-
rynsaTopoM pocTa anuH B fo3se 200 mn/ra.

KynposeT (Cuprovetum, NaCuH(edta) - nH,0O, rge edta — aTuneHava-
MUHTeTpaaueTaT, n = 0-2, aBniseTca komnnekcoHatom mMeau (11)). Mpenapat
npeactaBnseT coboii OAHOPOAHbLIM CbIMy4niA MOPOLLOK rony6oro LBeTa,
XOPOLLO pacTBOPMMbIN B BoAe, 6e3 3anaxa. CoaepXkaHne Meaun B XenaTHOA
topme B 1 r npenapata coctasnseT 0,17 T.

LinHkoseT (Zincovetum, NaZnH(edta) - nH,O, rae edta — aTuneHgma-
MUHTeTpaaueTaT, n=0-2, ABNSAeTCA KOMIMIEKCOHATOM LWHKa). lMpenapat
npescTaBnseT cob0i OAHOPOAHLINA, ChiMy4nii MOPOLLIOK 6enoro LgeTa, Xo-
POLLO pacTBOpPMMbIA B Bode, 6e3 3anaxa. CofepXxaHune LMHKa B XenaTHOW
thopme B 1 r npenapata coctaenset 0,17 r. Mpownssogctso OAO «benBet-
YHuhapm».

K ybopKe pacTeHMsi COPro caxapHoro AocTuray asbl LBETEHMS. Y6op-
Ka MoCceBOB NMPOBOANUNACcCL KOM6aintHOM «[Monecbe-3000» 1 oKTAGPS.

ArpoXUMUYeCKMe MoKasaTeim NaxoTHOr0 ropyM3oHTa NOYBbI O 3aKnaj-
KW onbITa 6blnu cnegytowme: rymyc — 1,65-1,67 %; pHyc — 6,4-6,5; P,Os —
181-190; K,0 — 185-195; Cu — 2,75-2,81; Zn — 1,85-1,90 mr/Kr nouBbl.
MouBa cpefHeokynbTypeHHasa (MO 0,7). CymmMa akTWBHbLIX Temrepartyp
BO3fyXa B Nepuoj Beretauum (MIoHb — CEHTAOPb) 3HAUYUTE/NBHO MPeBbILaia
CpeAHEeMHOroneTHIO BennmunHy (1851,7 °C) u coctasuna 2058,3 °C — B
2012r., 2019,7 °C — B 2013 1., 2009,1 °C — B 2014 1., 4YTO MOATBEPXAAET
BO3MOXHOCTb BO3[€e/bIBaHNS COPro B YC/0BUSIX CEBEPO-BOCTOKA benapycu.

B pesynbTaTe MccnefoBaHWiA YCTaHOBMEHO, UTO 06paboTKa MOCEBOB
MWKPO3/IEMEHTaMM M 3MMHOM CNOCOOCTBOBasIA MOBLILLEHWIO YPOXKas 3ese-
HOW MacChl COPro caxapHoro 1 yNny4lleHnio ee KauecTsa.

HekopHeBasi NOAKOPMKa MUKPO3/IEMEHTaMW W PErynsaTtopoM pocTa B
60/bLUIMHCTBE BapuaHTOB MpUBENia K YBE/IMUYEHWUIO YPOXANHOCTU 3eneHow
Maccbl copro Ha 44,3-96,7 u/ra, cyxoro BellecTBa — Ha 4,55-28,93 u/ra
(Tabn. 14). Ha cogep>xaHune Cbiporo npoTenHa AaHHbIi NPUEM CYLLECTBEHHO-
ro BAUSHWS HE OKa3asl, CU/IbHEE MOB/MA/O YBENMYEHWE [03bl a30THbIX yA06-
peHunidi fo 100 kr/ra 4. B. B pe3ynbTaTe NMpPUMEHEHWS] MUKPOYZOOpPEHUIA v
anuHa Ha oHe 60 Kr/ra 4. B. hochopa OTMEUEHO YBENMUEHWE COAepXaHNUs
Xwmpa B 6uomacce Ha 0,61 %. Kpome Toro, cofep>xaHue Knetyatku B COpro
CaxapHOM CHU3MIOCH A0 NpeaesioB A0NYCTUMbIX 3HaUYeHUl (22-27 %).
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1€

Tab6nuuya 14. Ypo:kaitHoCTh U Ka4ecTBO 0MOMACCHI COPIO CAXapHOTO U PEHTAOETbHOCTH €r0 BO3/1e/IbIBAHUS B 3AaBUCHMOCTH

0T yc/10BHil mUTaHuA (cpeqHee 3a 2012-2014 rr.)

YpoxaiHocTb, L/ra Okynae-
o Caxapo- MOCTb
BapuaHT onbita 3e/eHoli | cyxoro nﬁngZ% Coipoid Kn(efrtllgi?(a (;ZIJ?:H Caxap, | nporewo- | 1 kr NPK Pe:gi?iﬂb
Maccel |gelliectsa % "1 Kup, % % ’ % ' % BOE COOT- | Kr 3ene- % '
HOLLIEHWe | HOM mac-
Chl

KoHTponb 4747 102,27 8,60 1,09 27,05 3,24 | 10,67 1,2:1 - -
NagoP40Ki20 557,4 123,54 10,92 1,70 29,08 3,09 | 11,10 11 34,5 15,6
NaoPeoKi20 644,5 152,24 10,79 1,37 28,05 343 | 1381 1,3:1 65,3 60,5
N100P40Ki20 538,1 115,58 1111 1,40 27,05 4,37 | 1412 1,3:1 24,4 -
N100PsoKi20 569,2 139,23 12,38 1,35 27,62 4,01 | 12,85 11 338 11,3
NgoPaoKiz0 + Cu+Zn + 3nuH 654,1 152,07 10,50 1,15 27,15 3,95 | 16,08 15:1 74,8 62,6
NgoPsoKi20 + Cu+Zn + 3nuH 638,3 156,79 10,75 1,25 26,11 4,01 | 1831 1,7:1 62,9 49,7
N10oPaoKiz0+ Cu+Zn + anmH | 6014 144,51 11,34 1,40 25,98 3,98 | 16,02 1,4:1 48,7 30,1
N10oPesoKi20+ Cu+Zn + 3nmH | 6135 149,20 12,19 1,96 26,22 4,65 | 14,75 1,2:1 49,6 311
HCPqs 21,0 0,67 0,22 0,73 051 | 0,74




Copfep>kaHne pacTBOpPUMBIX YrneBogoB Bo3pocno Ha 1,90-4,98 %, npu
3TOM YBENMYW/IOCH CaxaponpoTeMHOBOE COOTHOLLEeHMEe (onTuManbHoe 0,8—
1,2:1). MakcumanbHas okynaemocTb 1 Kr NPK 1 Kr 3eneHoi macchl (74,8 Kr)
N peHTabenbHOCTb (62,6 %) nonyyeHbl B BapuaHTe NgoPgKip + Cu + Zn +
3MUH.

Vcxoaa u3 BbilenpuBegeHHON UHGOPMaLMKM, MOXHO CAenaTb BbIBOA,
YTO 06paboTka NOCEBOB COPro PacTBOPOM XenaTHbIX (HOPM MUKPO3/IEMEH-
ToB (Cu 1 Zn) 1 3nMHa NO3BONSET NOBLICUTL YPOXKANHOCTL 3€1€HOIN Macchbl
(po 654,1 u/ra), cyxoro BewecTtsa (40 156,79 u/ra) U ynyywnTb KayecTBo
nony4YeHHol 6ruomaccsl.

Mpy BO3geNbIBaHUM COpPro caxapHoro CnaBsHCkoe npuycafebHoe Ha
3eMEHY0 Maccy PEKOMEHAYHTCS BHECEHVWEe MUHepanbHbIX YA0OpeHuin B
[o3e NiygPeoKizo W HeKOpHeBas MOAKOPMKa Xenatamy MWKPO3/IEMEHTOB
(Cu, Zn) B fo3e 50 r/ra g. B. 1 anuHOM B fo3e 200 mn/ra B hase Hayana
KyLLEeHMs.

3.6. IIpoco

Mpoco ABNSETCA BaXKHEMLLIEeA KPYMsSHOM KynbTYpoil, KoTopast uc-
MONb3yeTcA M KaK WCTOYHWK MOSyYEHWSt LEHHOTO MPOAyKTa MUTaHus —
MweHa, M Kak KOPMOBOe pacTeHue. [Monyvaemoe M3 HEro MeHo Mo
MWTaTe/IbHON  LEHHOCTW He YCTyrmaeT MHOMMM  APYrMM  Kpynam.
OHo cogepxmnT 12 % 6enka, 81 % Kpaxmana, 3,5 % xupa 1 0,15 % caxapa.
OuyeHb BaXKHO, YTO BMoorMyeckas LEHHOCTb Gefka npoca HaxoguTcs Ha
YPOBHe 6eNKOB KyKypYy3bl, (haco/n, apaxuca, nLUeHNYHON MyKK.

Bnarogaps cBoMM 6MONOTMYECKMM OCOGEHHOCTSIM NpPOCO 06nagaeT
3aCyX0YCTOAYMBOCTbIO, XOPOLUEA OT3bIBUMBOCTbIO Ha Y/yuLLeHWe arpo-
TEXHWKKN, MESIKOCEMAHHOCTbIO, CKOPOCMENoCTblO, LUMPOKOA amnanTynoi
CPOKOB CeBa, A/IMTENIbHOCTbI0 XPaHEHNS CEMSIH, B CUJTY Yero OHO SIBAseTCA
MpeKpacHoii CTPaxoBOM KynbTypoil B cllydae rmbenn nocesoB 03UMbIX UK
paHHUX SPOBbIX KYNbTYP.

VIHTEHCM(MKaLMS COBPEMEHHOIO MPOM3BOACTBA TpebyeT Hambosnee
MOSIHOTO COG/MOAEHNS TEXHONOTUM BO3AENbIBAHWSA MNPOCa, BaKHEMLUNM
3/lEMEHTOM  KOTOPO  fABMAeTCA cucTeMa  yaobpeHus.  [MpaBunbHOe
MOCTPOEHME 3TOW CUCTEMbI B KOHKPETHBIX YC/OBMAX MPOM3pacTaHus
ABSETCA OAHUM W3 MEPBbLIX YC0BUI HaMBbICLLIErO MPOSIBNIEHNS COPTOBOIO
noTeHUMana KynbTypbl. 3TO [aeT BO3MOXHOCTb MOAYYEHWUS BbICOKOW
YPOXKAWHOCTMN C OTINYHBIMU Ka4eCTBEHHBIMU NoKas3aTensamMu.

MccnepgosaHna € Npocom  MPOBOAMAMCE  HAa  TeppuTtopun  YHL,
«OnbITHble nond BFCXA» B 2009-2011 rr. O6BLEKTOM MCCNea0BaHuii
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ABNANOCL Npoco copTa lanvHKa. lMpeflecTBEHHUKOM Mpoca Obll OBEC.
MoyBa ONbLITHOrO Yy4acTKa [epPHOBO-MOA30/MMNCTAs  JIErKOCYrIMHUCTaS,
pa3BMBAOLLAACA HA JIerKOM JIECCOBUAHOM CYINIMHKe, MOACTW/IAeMOM
MOPEHHbIM CYT/IMHKOM C FNY6UHbI OKOMOo 1 M.

CofpepxxaHve rymyca 1,59-1,68 %, nogswxHoro cocgopa u Kanms
NoBblLLEHHOE — 237-248 1 208-244 Mr/Kr COOTBETCTBEHHO, MeM N LMHKa
HuM3koe — 1,33-1,35 u 2,92-3,01 Mr/Kr COOTBETCTBEHHO, peakuus
MOYBEHHOrO PacTBOpa XapakTepusoBanacb 0T cnabokucnoi (pHke 5,98) fo
6113K0IM K HeTpanbHol (pHkc 6,11).

V3yyanucb NprMeHeHWe pas/inyHbIX f03 a30THOr0 NuUTaHus 1 Crocobbl
NX BHECEHWS, & TAKXE Ha UX (hOHe BNAHWE PA3/INYHbIX UHKPYCTALMOHHbIX
COCTaBOB Ha YpPOXKalHOCTb M Ka4yeCcTBO 3epHa mpoca. B KayecTBe MuHe-
pasbHbIX YA06peHnit MPUMEHANNCL KapbaMug, aMMOHU3MPOBaHHbIN cynep-
thochaT, XNOPUCTLIA Kanuii, KOTOpble BHOCUNCL NOJ, NPeSNOCEBHYHO Ky/lb-
TuBaumto. B BapuaHTe Ngoi30PsoKgg HacTb asoTa (30 Kr/ra) BHOCUNach B
NoAKOPMKY B (ha3e 6-7 nuUCTbeB (Havano Bbixofda B TPYOKY). Ana MHKpyc-
Tauum CeMsH NPUMEHSIUCL PasfinyHble (OpPMbl MUKPOYA06peHnii B XxenaT-
Holi dhopMe: KynposeT B go3e 900 r/T, LinHkoBeT — 900 /T 1 B BWAe COneii:
cynbat megn — 600 r/T, cynbat umMHka — 700 r/T. TakKe COBMECTHO C
MWKPO3/IeMEHTAMW B WMHKPYCTAUMOHHbIE COCTaBbl BBOAW/CA PErynsaTop
pocTa anuH B fo3e 80 M/T.

MprMeHeHWe pasnMYHbIX 03 a30THbIX YAOOPeHWUi i MPOBOAWIOCH Ha
thoHe PgKgy M AaBano A0CTOBEPHYH MNpubaBKy BO BCEX BapuaHTax.
Mpu BHeceHnn A03bl a3oTa 90 Kr/ra npubaBka ypoXXalHOCTU 3epHa npoca
coctaBuna 10,9 u/ra, npn okynaemoct 1 kr NPK KunorpamMmamu 3epHa
6,6. [pob6Hoe BHeceHMe A03bl Ngg (Nggizg) CHVXKANO MNpubaBKY YpoXkas
3epHa npoca fo0 9,5 u/ra, a TaKke CHWKanacb U okynaemocTtb 1 kr NPK
KuiorpamMMamu 3epHa 4o 6,0.

MprMeHeHne MUKPOYJO0OPEHUA NPy MHKPYCTaLMK ceMsH npoca 6bino
3()heKTMBHLIM ¥ CNOCOOCTBOBA/IO YBE/IMUEHUIO YpOXKainHOCTU OoT 1,8 Ao
5,2 u/ra. Hanbonbllee BAMSHME Ha YPOXKAMHOCTb 3epHa Mpoca OKasalo
MPYMEHeHNe XenaTHoW (opmbl Mean Ha (oHe NgoPgoKgg, rae 6bina
OTMeyeHa camas BbICOKas Nnpmbaska OT MpuMeHeHWs Mean — 5,2 u/ra, a
TaKXe camas BbICOKas npubaska oT npumeHeHus NPK — 21,1 u/ra. 310
MO3BO/IUMO MOMYYUTb B 3TOM BapyaHTe CaMyH BbICOKYH) YPOXaHOCTb —
44,0 u/ra v okynaemocTb 1 kr NPK kunorpammamu 3epHa — 10,0. Takoke
chnefyet OTMETUTb, YTO MPUMEHEHWE MUKPO3IEMEHTOB B BUfe COMER A1s
WHKPYCTaLuM CeMSIH Mpoca 6b110 Takke 3PPEKTUBHLIM, OHAKO YCTYnano
Mo NpubaBKe ypoXKas XenaTHbiM hopMaM MUKPOYA06PEHWIA.

33



[JononHuTensHoe BBeEeHWE 3MUHA B WHKPYCTALMOHHBIA COCTaB Ha
thoHe NgoPgsoKgp Kak COBMECTHO C XenaTHbIMU hopMamMy MUKPOYLOOPEHWIA,
TaK 1 C COMSIMM CNOCOGCTBOBAO YBENMUEHMNIO YPOXKAHOCTH.

Jlydiliee coyeTaHUe anMHa HabHOAANIOCH C XenaTHbIMKU hopMamy Meau v
LIMHKa, rae npubaBka OT MX BHECEHMS cocTaBmna 5,3 L/ra npu ypoxxaiHoOCTU
3epHa npoca 39,9 u/ra (Tabn. 15). VX cOMecTHOe felicTBre CnocobCcTBOBa/IO
NyyLlemMy MOT/IOWEHNIO U YCBOEHUKO OCHOBHbLIX 3/1EMEHTOB MUTaHMUSA, 4TO
06BACHSAETCS YBENMYEHNEM YPOXAAHOCTM OT npumMeHeHuss NPK ¢ 11,7 go
17,0 u/ra no cpaBHeHMIO C POHOBLIM BapvaHTOM. bnarogaps aToMy Okynae-
mocTb 1 Kr NPK Kunorpammamu 3epHa Bo3pocsa 4o 8,1.

Ta6nuua 15. Bausinne ynoopenuii Ha ypoxaiiHOCTh 3epHa mpoca (2009-2011 rr.)

Ypoxaii- Mpubaska, /ra, npu OkynaemocTb
NPUMEHEHNN
BapuaHT onbiTa HOCTb, Cu+Zn+ 1 kr NPK kr
wra |NPK| N [ Cu-Zn MK 3epHa
1. be3 ynobpeHwii 22,9
2. PeoKgo 27,9 5,0 3,3
3. NgoPsoKao 34,6 11,7 ] 6,7 56
4. NooPsoKgo 38,8 15,9 110,9 6,6
5. Neo:+30PsoKoo 37,4 1451 95 6,0
6. NeoPsoKoo+ Cu (XeﬂaT.) 37,7 14,8 3,1 7,0
7. NgoPsoKgo+ Cu (XeflaT.) 44,0 21,1 5,2 10,0
8. NgoPgoKgot+ CuSO, - 5H,0 36,4 13,5 18 6,4
9. NgoPgoKgo+ CuSO, - 5H,0 42,0 19,1 3,2 8,0
10. NgoPgoKogot+ Cu +
Zn (xenat.) + anvH 39.9 17.0 53 81
11. N60P50K90+ CuSQ; - 5H,0 +
ZnS0O, - 7H,0 + 3nvH 39,1 162 45 7
HCPygs 12-15

PacyeT 3KOHOMMWYECKOW 3(PheKTUBHOCTU MOKa3as, YTO BCE BapuaHTbl
onbiTa C NpPUMEHEHVEM YAO0OpeHWn Ha npoce OblM  peHTabesbHbI.
Hanbonblumnii YicTbIiAi Joxog Obln MoAyYeH MpW NPUMEHEHUW XenaTHOM
thopmbl Meamn Ha thoHe NgoPgoKgg, KOTOPBIV cOCTaBM 663,2 Thic. py6. Npu
peHTabenbHocTH 93,6 %.

Camas BbiCOKasi peHTabe/bHOCTb OT MPUMEHEHUS MWUKPOYLO06peHni
6blna Nony4yeHa TakXKe B BapuaHTe C XenaTHoi hopmoil Meaun, HO Ha (hoHe
NgoPsoKgo, KOTOpas cocTaBmna 118,6 % (tabn. 16).

COBMECTHOE MPUMEHEHWE MUKPOYLOOPeHU 1 perynsTopa pocra Ha
thoHe NgoPeoKgo M03BONIIO YBENNUUTL PeHTabensHOCThL A0 126 % B Bapu-
aHTe C NPYMEHEHNEM XenaTHbIX JOpM MMUKPO3NeMeHToB 1 Ao 107 % B Ba-
pUaHTe ¢ MPYMEHEHUEM COJEA.
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Ha oCHOBaHMWM MONYYEHHbIX Pe3yNnbTaToB B [AaHHbIX MOYBEHHO-
K/IMMATUYECKUX YC/OBUAX PEKOMEHAYETCA B MPOW3BOACTBEHHbLIX MOCEBAX
npoca npwv BbIPaLLMBAHUN HA 3epHO NPUMEHATL (POH MUHEPaNbHOrO NUTa-
HMS Ha ypoBHe NgoPeoKgy COBMECTHO ¢ 06pabOTKOI CeMsIH A0 MoceBa UH-
KPYCTaLUMOHHbLIM COCTaBOM, cofepXalimM Medb B hopMme COnv Uan B BUAE
XenaTHbIX hopm. Mcnonb3oBaHve JaHHON CUCTEMbI MPUMEHeEHMS yaobpe-
HWI MO3BO/IUT NOMYYUTL YPOXKanHOCTL 3epHa npoca Ha ypoBHe 42—-44 u/ra
c okynaemocTbto 1 kr NPK 8-10 Kr 3epHa W peHTabenbHOCTblO 85,3—
93,6 %.

Tabnuya 16. dxonomuueckast 3(p(PeKTHBHOCTH IPUMEHEHHS YI0GPeH i
NpH BO3/1eJIbIBAHNH MPoca Ha 3epHo (1o uexam 2010 r.)

Bcero 3artpar ¢ o
Mpu6aska| CTOMMOCTb | y4eTOM Haﬁna,q- HuCTbIA ZeHTa'
BapuaHT onbiTa ypoxasi, | NpubaBKu, | HbIX PaCXOf0B ,D.?:I((J:,U., Hgg:’l;
u/ra ThbIC. pyo. (22 %), 6 /fa o '
ThIC. PY6. Py 0
1. be3 ynobpeHwii - - - — -
2. PsoKoo 5,0 325,0 260,2 64,8 24,9
3. NeoPsoKoo 11,7 760,5 418,2 3423 81,9
4. NgoPsoKago 15,9 1033,5 512,2 521,3 | 101,8
5. Neo+30PsoKao 14,5 942,5 502,0 440,5 87,7
6. NgoPsoKoo+ Cu (XeﬂaT.) 14,8 962,0 440,0 522,0 118,6
7. NgoPsoKgo+ Cu (XeflaT.) 21,1 13715 708,3 663,2 93,6
8. NgoPgoKgo+ CuSQ, - 5H,0 13,5 8775 467,8 409,7 87,6
9. NggPgoKgo+ CuSQy, - 5H,0 19,1 12415 669,9 571,6 85,3
10. NeoPsoKeo CU + 17,0 1105,0 489,0 616,0 | 126,0
Zn (xenat.) + anvH
11. NeoPsoKgo+ CuSQO, - 5H,0 +
ZnS0, - TH,0 + snvH 16,2 1053,0 508,6 5444 | 107,0

[na NoBbIWEHNS 3KOHOMWUYECKOWA 3((PEKTUBHOCTU NPUMEHEHMA YA006-
peHuii Npy BO3AeNbIBaHMM MPOCA Ha 3ePHO Takke pPeKOMeHAyeTcs Ha (oHe
MUHepanbHOro NUTaHua NgoPgoKgg MPOBOANTL MHKPYCTALMIO CEMSAH MefbHO
M LMHKOM B hOpME COMeil unv B BUAe XenaTHbIX (JOPpM COBMECTHO C pery-
NATOPOM pOCTa PacTeHWI 3MUH. 3TO NO3BOMUT MOAYYUTb YPOXANHOCTb
3epHa npoca Ha yposHe 39,1-39,9 w/ra ¢ peHTabenbHoCTh0 107-126 %.

3.7. Panc sipoBoii

Panc (Brassica napus oleifera D. C.) oTHocuTcsa K cemelicTBy KanycT-
Hble (Brassicaceae). 3T0 OfHa M3 NEPCMEKTUBHbLIX MacC/NYHO-6eNKOBbIX
KyNnbTyp Mupa. B HacTosllee Bpems B pasBMTbIX CTpaHax HabnofaeTcs
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3aKOHOMepHasa TEHAEHLWS YBeNMYeHna noTpebneHns pacTUTE/bHbIX Macen
1 pocTa NPOM3BOLCTBA MAC/IMYHBIX KyNbTYP, CPEAV KOTOPbIX BeLyLLas posb
NpUHaZNeXuT pancy.

VickntoueHme cenekUMOHHbIM NyTeM aHTUNUTATENbHbIX BELLECTB — 3pY-
KOBOW KMCNOTbI B Macne 1 rAKO3MHOMATOB B LUPOTe (PKMbIXE) — MO3BON-
N0 UCNOMb30BaTh PacTUTE/IbHOE MAc/o parca He TOIbKO Ha TEXHUYECKMe,
HO U Ha NWLLEBbIE LieNn, a ero WpPOT B Ka4yecTBe BbICOKOOENKOBON KOPMO-
BOIN 000aBKM B KOPMJ/IEHUM XXMBOTHBIX M AaXe MTULbl. PancoBblii XMbIX
(LWpOT) COBPEMEHHBIX HWU3KOTMHOKO3UHOMATHLIX COPTOB MO0 KOPMOBbIM [0-
CTOMHCTBaM, aMUHOKUCIIOTHOMY ¥ MWHEpPa/IbHOMY COCTaBy 6/IM30K K COe-
BOMY W JIbHAHOMY.

YBenuueHune cbopa MacnocemsH parnca B benapycu nossonuT pewmnTs B
onpeAeneHHol CTeneHn ABe MPOLOBOMbCTBEHHbIE MPOG/IEMbI: BO-NEPBLIX,
paricoBoe Mac/io ABNSETCH [AeLleBblM WCTOYHWKOM AWMETUYECKOrO pacTu-
TeNbHOr0 Macna, NpPUrogHOro Ans MUTaHWA HaceneHws pecny6ivku; BO-
BTOPbIX, ParcoBbIil LWPOT ABASETCA LEHHbIM 6EMKOBLIM KOHLEHTPATOM 415
6anaHCUMpPOBaHUA PaLMOHOB XMBOTHBIX, XOPOLIO C6anaHCMPOBaHHbLIM MO
aMVHOKUCNIOTHOMY COCTaBy, 6/IM3KMM MO NUTATENbHOCTU K COEBOMY.

B 2013 r. noceBHble MOWAAN MO APOBbIM paricoM cocTaBnsnv 6onee
120 TbIC. Ta.

VccnenoBaHus No M3YUYEHWUIO BAUSHWS MPENapaToB, COLEPXALLMX MUK-
po3anemeHTbl Ago6-Mn (1,6 n/ra), IKOJIMCT MOHO Mapratey, (1 n/ra),
3KOJIMCT MOHO bop (1 n/ra), Apgob-Zn (1,6 n/ra), npoBOAUUCL B
2012-2014 rr. B y4ebHO-0NLITHOM CEBOO6GOPOTE Kadeapbl 3eMefenus Ha
TeppuTopun YHLL «OnbiTHble nons BICXA» Ha [LepHOBO-MOA30/MCTONM
NErKOCYr/IMHWUCTO MOYBE, Pa3BMBAIOLLEACA Ha NIErKOM JIECCOBUAHOM CY-
F/INHKE, NOACTWUIAEMOM C Fly6MHbI 1 M MOPEHHbLIM CYT/IMHKOM. O6BEKTOM
NCCNnesoBaHuUiA ABNANCA COPT panca ApoBoro eaemuH. MpeaLwecTBeHHUKOM
6bina ApoBast nweHuya. MeToayka 3aknafKku U NPOBEAEHNS CCeA0BaHNI
obwenpuHaTad. O6was nnowaab fensHku 36 M, yuyeTHaa — 24,7 M2, no-
BTOPHOCTb YETbIPEXKPATHaS.

B onbiTax npuMeHsnucs yaobpeHus: mouvesuHa (46 % N), aMMOHM3K-
poBaHHbIV cynepgoctat (33 % P,0Os, 8 % N), xnopuctblii kanuin (60 %
K,0), Apob-Zn (6,2 % Zn, 2,6 % N), Ago6-Mn (15,3 % Mn, 2,8 % Mg,
9,8 % N), 3KOJINCT MOHO bop (151 r/n B), 3KOJINCT MOHO Map-
raHew, (N — 42 r/n; S — 69,5 r/n; Mn — 158 r/n). MNpenapatbl NPUMEHANNCH B
thase GYTOHM3AL MM C HOPMOIA pacxofa pabodero pacteopa 200 n/ra.

B nouyBe OMbITHOTO y4YacTKa OTMEYEHO CpefHee CofepXKaHue rymyca
(1,6-1,8 %), noBbILLEHHOE COAepXKaHVe NOABYKHBLIX hopm docgopa (154—
170 mr/kr) n kanua (270-280 mr/kr), cpefHee cofiepxaHue KanbLua (1020-
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1036 mr/kr), NoBbILUEHHOE CcoaepXKaHue MarHua (194-212 mr/kr), cpegHee
1 Bbicokoe — 6opa (0,7-0,9 mr/kr), H13Koe — cepbl (4,8-5,0 Mr/kr), meau
(1,1-1,4 mr/kr), umHka (2,5-2,8 Mr/kr) n maprarua (20-22 mr/kr). Peakums
nouyBbl Oblna HeMTpanbHas (6,7-6,9).

B cpesHem 3a 3 roja nccnefoBaHuUiA ypoXanHOCTb SPOBOro panca npu
NpUMeHeHUN MakpoynobpeHuii coctasuna 20,9 L/ra, YTO Bbille KOHTPO/b-
HOro BapWaHTa, rae He NPMMEHSANNCL YA00peHuns, Ha 7,6 L/ra.

Mpu npumeHeHnn Ago6-Mn n AKOJIMCT MOHO MapraHew, npubaeka
K (POHY COCTaBMa COOTBETCTBEHHO 2,6 M 2,7 U/ra, YpOXalnHOCTb Gblna Ha
ypoBHe 23,5 1 23,6 L/ra cooTBETCTBEHHO (Tabn. 17).

Tab6nuuya 17. Bausinme MUHepaIbHbIX YI100peHuil H MHKPOY100peHuii
HA YPO:KaiiHOCTBH CeMsIH pPanca sipoBoro

YPOXaiHOCTb, Li/ra Mpn- ~ _ | Macnmu-
6aBKa K 623?(2 K OJE)/ET"": HOCTb CeMsH
BapUaHT OMbITa 1515 1 15013 1.|2014 1| PEA"| KO | oy | 1 kr NPK | B CREAHEM
Hee |Tpomio, | ot 1 anan | 3 3roga,
u/ra 4 %
1. KoHTpons (6e3 _ B
V06peHvii) 169 | 114 | 116 | 133 6,0 38,71
2. N120P40Keo ((bOH) 19,8 21,3 21,5 20,9 7,6 - 9,5 41,27
3. ®oH + Ajo6-Mn | 216 | 238 | 25 [235]| 10,2 2,6 10,7 41,82
4. ®oH + IKOJINCT
MOHO Mapraeiy 213 | 243 | 251 | 236| 103 2,7 10,7 41,85
5. ®oH + SKOJINCT
MOHO Bop 22,0 | 26,3 | 30,3 [26,2| 129 53 11,9 43,27
6. PoH + Af06-Zn 20,9 | 239 | 252 [233] 10,0 2,4 10,6 42,04
HCPgs 1,1 15 1,0 0,7

Mocne onpbICKMBaHUA MOCEBOB panca npenapatoMm Afo6-Zn ypoxai-
HOCTb Oblna Ha ypoBHe 23,3 1/ra, uTo Ha 2,4 u/ra Bbllle, 4eM Npu NpUMeHe-
HWUW TONIbKO MaKpPO3/IEMEHTOB.

Hav6onbluas ypoXainHocTb Ha hOHe MUHEpPabHbIX yA06peHWiA gocTur-
HyTa npu npuMeHeHun npenapata SKOJIMCT MOHO bop (26,2 u/ra),
npubaeka K poHy cocTasuna 5,3 1/ra, a K KoHTpoo - 12,9 u/ra.

PekoMeHayeMas TEXHOMOMMYeckas CXema MnpuUMeHeHus ynobpeHuin B
TeYeHWe BereTauMOHHOrO rMepuoga QA1 panca fpoBOro npvBefeHa B
Tabn. 18.
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Tab6nuua 18. Pexomenayemast TeXHOJIOT sl MPUMeHEeHHUsI Y100 peHHii MPH BO3/1ebIBAHIH
parnca sipoBoro

$opma yaobpeHuii [l03bl yao6peHwii CpoKv MPUMEHeHMs
MoueBuHa, ammochoc, Xopu-
CThIV Kanui N120P40K50 ﬂ,O nocesa

HekopHeBOe BHeceHwe B (hase
3KONCT MOHO bop 1n/ra 6yToHM3auum (pacxog paboye-
ro pactsopa 200 ni/ra)

3.8. Penpka MacauuyHas

Peabka macnnyHasa (Raphanus sativus L. var. oleifera Metzg.) oTHOCUT-
ca K cemeitctBy KanycTHble (KpecTougeTHble) — Brassicaceae (Cruciferae).

Kak macnmuHoe pacTeHvie OHa IBNAETCS OHOM M3 CTapeillmx KybTyp,
npowuspacTarowmx B Asun. B EBpone kak MacnnyHas KynbTypa Bo3je/biBa-
€TCH TO/MIbKO B HEKOTOPbIX CTpaHax.

B Poccum B cepeguHe XIX B. B CBA3N C pa3BUTEM MacnoboiiHol npo-
MbILLNEHHOCTW pedbka Mac/nyHas cumTaiacb NepcrneKTUBHON KynbTypoi
13-3a CNOCOBHOCTM [aBaTb BbICOKWE ypoXkau ceMsH. Mo cbopy macna oHa
3HaUMTENbHO NPEBOCXOANT ropunuy 6enyto. Ho n3-3a TpygHocTei o6Mono-
Ta 1 OTCYTCTBUS XOPOLUMX MONOTUMOK 3Ta LieHHas KynbTypa He nosyuuna
LUMPOKOr0 PacnpoCTpaHeHus, XOTA CeMeHHas NPOAYKTUBHOCTb ee BO MHO-
rMx cnyyasx 6bina Bbllle, YeM Y MOACOMHEYHMKA, @ BblpalimMBaHue pacTe-
HUA 06X0AMNOCH 3HAUMTENBHO felleBne. B HacTosllee Bpems BO34enbiBa-
HWe pefbKn Mac/IMYHO Ha cemMeHa IBASeTCA NepCrekTUBHbLIM HanpaB/eHy-
em B Pecny6nuke benapych.

VccnenoBaHus Mo M3YYEHUIO BAUSHUS MPENapaToB, COAEPXaLMX MUK-
po3anemeHTbl Ago6-Mn (1,6 n/ra), IKOJIMCT MOHO MapraHey, (1 n/ra),
3KOJINCT MOHO bop (1 n/ra), Apgob-Zn (1,6 n/ra), npoBOaUUCL B
2012-2014 rr. B y4ebHO-0NLITHOM CEBOO6OPOTE Kadelpbl 3eMefenus Ha
Tepputopun YHL, «OnbiTHble nonsi BICXA» Ha [4epHOBO-NOA30NCTOW
NErkoCYr/IMHUCTOW MOYBE, Pa3BMBAIOLLECA HA /IErKOM /IeCCOBMAHOM CY-
rIVHKE, MOACTMNaEMOM C Fy6UHbI 1 M MOPEHHBIM CYTIMHKOM.

O6BLEKTOM MCCefoBaHWA ABAANCA COPT pefdbkKu MacnnyHoin CabuHa.
MpeawecTBeHHMKOM 6blna fpoBas nieHuua. MeToavka 3aKknafku u npo-
BeJeHWs 1ccneoBaHuUii o0bLLenpuHATAa.

O6Las nnowaas AensiHkn 36 M?, yueTHas — 24,7 M?, MOBTOPHOCTb Ye-
ThIpeXKpaTHas.

B onbiTax NpUMeHsAAMcb yaobpeHns: mMoyeBnHa (46 % N), aMMOHM3K-
poBaHHbI cynepdoctat (33 % P,0Os, 8 % N), xnopuctblii kanuin (60 %
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K,0), Apob-Zn (6,2 % Zn, 2,6 % N), Ago6-Mn (15,3 % Mn, 2,8 % Mg,
9,8 % N), 3KO/IICT MOHO Bop (151 r/n B), SKOJINCT MOHO Map-
ravew, (N — 42 r/n; S — 69,5 r/n; Mn — 158 r/n). MNpenapatbl NPUMEHANNCH B
thaze 6YTOHM3aLMM C HOPMOIA pacxoda paboyero pacteopa 200 f/ra.

B nouBe OMbITHOrO y4acTka OTMEYEHO CpefHee COAepXKaHue rymyca
(1,6-1,8 %), NoBbILLEHHOE COAepXKaHMe NOABKHBIX hopM thoctopa (154—
170 mr/kr) n kanua (270-280 Mmr/Kr), cpegHee codepxaHue Kanbumsa (1020-
1036 Mr/kr), NoBbILWEHHOE cofepXKaHue mMarHus (194-212 mr/kr), cpegHee
1 Bbicokoe — 6opa (0,7-0,9 mr/kr), H13Koe — cepbl (4,8-5,0 Mr/kr), meau
(1,1-1,4 mr/kr), umHka (2,5-2,8 mr/kr) n maprasua (20-22 mr/kr). Peakuus
MouYBbl OblNa HelTpabHas (6,7-6,9).

B cpegHem 3a 3 rofa MccnefoBaHWii ypoxaiHOCTb pefjbKn MaciuyHoM
npy NPUMEHEHUN MaKpoyaobpeHuii cocTaBmuna 25,5 L/ra, YTo Bbllle KOH-
TPONbHOMO BapuaHTa, rae He NPUMMeHsNMCb yaobpeHus, Ha 11,9 u/ra. 310
CBMAETENLCTBYET O TOM, YTO pefbKa Mac/nyHas 04YeHb OT3bIBYMBA HA MpU-
MeHeHVe MUHepanbHbIX YA06peHuii (Tabn. 19).

Tab6nunuya 19. Bausinme MUHepaIbHbBIX YI00peHuii H MHKPOY100peHuii
HA YPO:KAHHOCTb CeMSIH PeibKH MaCIHYHOI

YpoxaiHOCTb, L/ra Macnwnu-
Mpu- | Mpmu- | Okynae- | HOCTb
6aBKa K [6aBka K| MOCTb | CeMsH B
2012 1.|2013 1.|2014 T. CE:'S" KOHTPO- | hoHy, |1 kr NPK | cpeaHem

nio, u/ra| u/ra | KrcemsH |3a 3 roga,

%
L Koutpore (Bes | 475 | 195 | 125 (136 | - | - | 62 | 2900
yA06peHwin)
2. N120P40K50 ((bOH) 23,8 25,3 27,3 25,5 11,9 - 11,6 30,35
3. ®or + A106-Mn | 253 | 263 | 286 | 267 | 131 | 12 | 121 | 3221
4. ®on + SKONNCT
Vobo Mapraey | 251 | 265 | 288 | 288 | 132 | 13 | 122 | 3200
5. ®on + GKOMNCT
MOHO Eop 261 | 318 | 339 | 306 | 170 | 51 | 139 | 3329
6. ontAN06-Zn | 251 | 264 | 29,1 | 26,0 | 133 | 14 | 122 | 33,02
HCPos 089 | 1,14 | 0,79 | 06

BapuaHT onbiTa

Mpu npumeHeHnn Ago6-Mn n SAKOJIMCT MOHO MapraHew, npu6aska
K thoHy cocTtaBmna 1,2 n 1,3 u/ra COOTBETCTBEHHO, YPOXKaliHOCTL Oblna Ha
YPOBHe COOTBETCTBEHHO 26,7 1 26,8 L/ra. Mocne 06paboTKMN NOCEBOB pefb-
K/ MacnuyHoii npenapatom Apfo6-Zn ypoXaiHOCTb 0Obla Ha YPOBHe
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26,9 u/ra, uto Ha 1,4 u/ra Bbile, YeM NPV NPUMEHEHNUM TOMIbKO MUHEPab-
HbIX YA00pEHNIA.

Hanbonbluas ypoXxKaitHOCTb Ha ()OHe MUHepasbHbIX YA00peHnin JOCTHr-
HyTa npu npumeHeHun npenapata AKOJMCT MOHO Bop (30,6 u/ra),
npubaeka K poHy coctaBuna 5,1 u/ra.

PekomeHayemMas TEXHOMOMMYECKass CXema MPUMEHEHWst yAoOpeHWid B
TeYeHMe BEreTaLMOHHOrO nepuofa Ans PeabKyM MacinyHol MmpuBefeHa B
Ta6n. 20.

Ta6nunua 20. Pexomenayemasi TeXHOJIOTHsI MPUMEHEHHs Y100 peH i
NPH BO3/IEJIbIBAHUH PeAbKH MAaCIHIHOI

$opma yaobpeHuii [03bl yao6peHwii CpOKU NpUMEHeHS
MoueBwnHa, ammodoc, X/o-
PUCTLINA Kanuii

N120Pa0Kso [o nocesa

HekopHeBOe BHeceHwe B thase
3KOMNCT MOHO bop 1n/ra 6yTOHU3aUMK (pacxog paboye-
ro pactsopa 200 n/ra)

3.9. N'opuuna Genas

Mopunua 6enast (Sinapis alba L.) oTHocuTcA K cemeiicTBy KanycTHble
(KpecToupeTHble) — Brassicaceae (Cruciferae). OHa MMeeT pa3BeTBNEHHbIN
cTebesnb, KOTOPbIA, Kak ee NIMCTbA U NIOAbl, MOKPbLIT FYCTbIMU XKENTbIMM
Bosiockamn. OH pocTturaet BbicOTbl 1,5 M. [opunua pasBuBaeT MOLLHYHO
KOPHEBYHO CUCTEMY, KOTOPasi MOXET MPOHMKATb Ha rny6uHy 2,5-3,0 M. 310
MO3BOJISIET eii fakKe B 3acCyLU/IMBbIE FOfbl MCMO/b30BaTb 3anachl MOYBEHHON
Bf1aru.

Mo gaHHbIM WHCTWTYTa (hm3monorum pacTeHnin Poccuiickoli akagemum
HayK YCTaHOB/EHO, YTO Y ropumnLbl 6e/0in MMeeTcs Ha KOPHAX MHOXECTBO
KNy6eHbKOB, 060ralLLatoLLMX NoYBY a30TOM.

MoTpebneHve NUTaTeNbHbIX BELLECTB W3 MOYBbI, HAKOMIEHUE UX B pac-
TEHWSX W BBIHOC C YPOXXaeM HaxoAATcs B MPSMOL 3aBUCMMOCTY C NPOLYK-
TUBHOCTbH) MOCEBOB, KOTOpasi BO MHOTOM OnpefenseTcs 06ecne4yeHHOCTbIO
MONEBbIX KY/IbTYP 3/IEMEHTAMW MUHEPASbHOTO MUTaHNS.

ViccnegoBaHusa No M3yYeHWIO BAVSIHWS MPEnapaToB, COAEPXKaLnX MUK-
poanemeHTbl Afo6-Mn (1,6 n/ra), SKOJIMCT MOHO MapraHey, (1 n/ra),
OKO/MCT MOHO bop (1 n/ra), Ano6-Zn (1,6 n/ra), NpoBOAUNNCEL B
2012-2014 rr. B y4eBHO-0NbITHOM CEBOOGOPOTE Kadepbl 3eMeaenus Ha
TeppuTopun YHL, «OnbiTHble nonss BICXA» Ha AepHOBO-MOA30/IUCTON
NErkocyrfMHUCTON MOYBE, Pa3BMBAOLLENCA Ha NIErKOM /IECCOBUAHOM CY-
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FNIMHKE, NOACTWUIAEMOM C FNyOUHBLI 1 M MOPEHHbLIM CYT/IMHKOM. O6bEKTOM
nccnefoBaHUiA ABAANCA COPT ropynubl 6enoit Enexa. MpeaLecTBEHHUKOM
6bina ApoBas nweHuua. MeToaMKa 3aKnafkn 1 NpoBefeHNs UccnefoBaHui
obenpuHaTasd. O6was nnowaab fensHku 36 M, yuyeTHaa — 24,7 M2, mo-
BTOPHOCTb YETbIPEXKPaTHaA.

B onbiTax npumMeHanuce yaobpeHus: mouesuHa (46 % N), aMMOHU3K-
pOBaHHbIA cynepgoctar (33 % P,0s, 8 % N), xnopucTblii kanmin (60 %
K,0), Apob-Zn (6,2 % Zn, 2,6 % N), Ago6-Mn (15,3 % Mn, 2,8 % Mg,
9,8 % N), 3KOJINCT MOHO bop (151 r/n B), 3KOJINCT MOHO Map-
raHey (N — 42 r/n; S - 69,5 r/n; Mn — 158 r/n). NpenapaTbl NPUMEHANUCH B
thase GYTOHM3ALMN C HOPMOIA pacxofa paboyero pacteopa 200 n/ra.

B nouBe OMbITHOTO y4YacTKa OTMEYEHO CpefHee CofepXKaHue rymyca
(1,6- 1,8 %), NoBbILLIEHHOE COofepXKaHMe NOABMXKHBIX (opM (hocdopa (154—
170 mr/kr) n kanua (270-280 mr/kr), cpefHee cofepxaHue Kanbumsa (1020-
1036 Mr/kr), NoBbILEHHOE cofepXKaHue marius (194-212 mr/kr), cpegHee
1 Bbicokoe — 6opa (0,7-0,9 mr/kr), H13Koe — cepbl (4,8-5,0 Mr/kr), meau
(1,1-1,4 mr/kr), umHka (2,5-2,8 mr/kr) n maprarua (20-22 mr/kr). Peakums
MouYBbl Oblna HelTpanbHas (6,7-6,9).

B cpeaHem 3a 3 rofa UccneaoBaHWin YpOXKanHOCTb ropuuLbl 6enoii npu
NPUMEHEHUI MaKPOYya00peHnin cocTaBnna 18,6 u/ra, YTo BbilIE KOHTPO/b-
HOro BapwaHTa, rae He NPMMeHsANMCh yaobpeHns, Ha 9,1 u/ra. 3To cBuae-
TeNbCTBYET O TOM, YTO ropuymua 6enas OveHb OT3bIBYUMBA HAa MPUMEHEHME
MVHepasbHbIX ya06peHnii (Tabn. 21).

Tab6nuuya 21. BiansiHne MHHEPAJILHBIX YI00pPeHUIl 1 MUKPOY00peHuii
HA YPO:KaHOCTb CEMSIH ropYHuIbI Ges1oii

YpoXaitHocTb, Li/ra Mow- Oky-
P Mpu- | nae- Macnunu-
6aBka K 6
BapanT onbiTa cpea-| Ko aBKa K| MOCTb |HOCTb CeMSsH
2012r.{2013r.|2014 . hee | Toomo toHy, | 1kr | BCpeaHem
P "| u/ra |[NPK kr|3a3roga, %
u/ra
CeMsiH
1. KoHTponb (6e3
V06peHMiA) 10,3 8,9 93 | 95 - - 43 21,78
2. N120P40K50 (q)OH) 14,2 21,0 20,7 18,6 9,1 - 8,5 22,87

3. ®oH + Ano6-Mn | 159 | 239 | 247 |215]| 120 | 29 | 98 24.42
4. ®oH + OKONNCT

MOHO Mapraney | 22 | 241 | 255 |2L7| 122 1 31 | 99 23,74
5. ®oH + OKOINCT
MOHO Bop 163 | 256 | 27,0 |230| 135 | 44 | 105 24,39
6. ®oH + Ao6-zn | 152 | 232 | 256 [21,3] 11,8 | 27 | 97 24,84
HCPos 146 | 143 | 098 |074
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Mpu npumeHeHnn Ago6-Mn, KOJTIMCT MOHO MapraHey, n Ago6-Zn
npubaBka K )OHy COCTaBUIa COOTBETCTBEHHO 2,9; 3,1 1 2,7 u/ra, ypoxaii-
HOCTb Oblna Ha ypoBHe 21,5; 21,7 1 21,3 u/ra cooTBeTCTBEHHO. Hanbosb-
Was YpOXainHoCTb Ha (hOHe MWHepaNbHbIX YA0OpeHuid [OCTUrHyTa npu
npumMeHeHun npenapata AKOJIMCT MOHO Bop (23,0 u/ra), nprubaska K
(hoHy cocTaBunia 4,4 u/ra, a npubaBka K KOHTPO/IbLHOMY BapuaHTy -
13,5 u/ra.

PekoMeHayeMas TEXHONOMMYeCKas Cxema MNpUMeHeHus yaobpeHuii B
TeyeHMe BereTaLMoOHHOro nepuoga Anis ropunusl 6enoil npueegeHa B
Tabn. 22.

Tabnuua 22. Pexomenayemasi TeXHOJIOTHsI MPUMEHEHHs Y100 peH i
NPH BO3/1eJILIBAHUH TOPYHIIBI Ge10ii

dopma yao6peHuii [03bl yA06peHNii CpOKM NpuMeHeHns

MoueBuHa, aMmohoc,

M o N120P 40K 0 rnocesa
XNOPUCTBIVA Kannii 1207407260 A

HekopHeBoe BHeceHwe B thase
3KO/NCT MOHO Bop 1n/ra 6yTOHM3aLUMK (pacxog paboyero
pacTsopa 200 n/ra)

4. TIPABUJIA ITPUT'OTOBJIEHUA U TIPUMEHEHUSA
PABOYUX PACTBOPOB C MUKPODJIEMEHTAMHM
N PEI'YJIATOPAMHM POCTA

BHeceHVe MUKPO3/1EMEHTOB B MOYBY B Bude YA06peHUid npeaycmaTpu-
BaeTCA TO/bKO Ha MOYBax C HW3KOW 06eCneqyeHHOCTbI0 3TUMU 31eMeHTamm
nuTaHus (1-a rpynna); Ha cpefHeo6ecneyeHHbIX noysax (2-a rpynna) npu-
MEHATb UX PEKOMEHAYeTCs nyTeM 06paboTKM CeMSH M HEKOPHEBbIX MOA-
KOPMOK; Ha BbICOKOOGECMEeYeHHbIX (3-A rpynna) uimn npu U3bbITOYHOM CO-
fepaHuy (4-9 rpynna) BHeCEHUE MUKPO3NEMEHTOB LO/KHO OblTb UCKIIO-
YeHO.

HekopHeBble MOAKOPMKM MOCEBOB MUKPOYLOOPEHMAMM MPOBOAAT Ha
noysax, cnabo- v cpegHeo6ecrneyeHHbIX MUKpoanemMeHTamu. [ns 3Toro
MCNONb3YIT CyNbaT Meau, cynbgar LMHKa, BOpHYI0 KUCNOTY, Monubaat
aMMOHMA, a TakKe HOBble (HOPMbI MUKPOYLOOPEHWIA B XeNaTHON U OpraHo-
MUHepanbHoOW hopme.

Mpy NpuUroToBneHUM paboumx pacTBOPOB C MHOTMOKOMMOHEHTHLIMM
pacTBOpaMyM MUKPOYA0OPEHNI eMKOCTb OMPbICKMBAHWS 3amnoHAKT BOAON
[0 NOMOBWHBI U B Hee [06aB/AIOT COCTaB/AIOLLME B HUXEYKA3aHHOM Mo-
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CNefoBaTeNlbHOCTU Npu paboTe OMPLICKMBATENA B PEXMME NepemMeLlmBa-
HUWS:

- kapbamup (Mpy He0BX0AMMOCTK);

- pacTBOpbl HEOPraHWYeCKMX CONE MWKPO3SIEMEHTOB WM PacTBOPbI,
cofepxallye MUKPO3eMeHTbl B (pOpMe XenaTHbIX COeanHeHnn Agob nnm
JKkonucT + Boga — 1:4;

- NeCTUUMA, pa3baBneHHbI BOLON COrMacHO MHCTPYKLMN.

3aTem [06aBnsAOT BOAY A0 MOMHOr0 06beMa M NPUCTYNatoT K 06paboT-
Ke noceBoB. MpuroToBneHne 6akoBbIX CMECE PEKOMEHAYETCS NPOBOAUTL
HEnocpeACTBEHHO Nepes UX BHECEHWEM.

[ns onpbICKMBaHUA NOCEBOB MUKPO3/IlEMEHTaMMN UCMONb3YIOT aetnek-
TOpHble pacnbiivtenn PA-110-4 wnn wenesble PLL-110-4 v PLL-110-2,5.
Mpn BbIGOpPe ONTUMA/ILHOTO CPOKa MPOBEAEHUS HEKOPHEBOW MOAKOPMKW
YUUTLIBAET He TONIbKO 6UONOrMYeckme 0CO6EHHOCTM NOTPEBHOCTU KY/bTY-
pbl, HO M NOTFOAHbLIE YCNOBUA, TaK KaK BPEMS MOr/OLLEHNS pacTeHUAMU
MMWKPO3/1IEMEHTOB cOCTaBnseT oT 1 Ao 2 AHeil. He pekomeHAyeTcs NpoBo-
[WTb ONpbICKMBaHWE Ha Cbipble UM MOKPbITbIE POCOI pacTeHUs, a Takxke B
YCNOBUAX WHTEHCMBHOIO COJIHEYHOTO CBeTa. HekopHeBble MOAKOPMKU
MWKPO3/IEMEHTAMMW Jly4lle MPOBOAWTL B MOCNe0befeHHOe BpeMs Win B
NacMypHYyo Norogy.

MNpwn BBeAeHMM MUKpO3nemeHTOB B KAC nydlue pacTBOpUTL UX CHavasna
B BOAE, a 3aTeM BHOCWUTb B pacTBop 3aBoAckoro KAC unu pa3btaBneHHOro
BOAOM A0 HEOOXOAMMOrO COIEPXKaHUA a30Ta NpPY HEKOPHEBOM NOAKOPMKE.

Mpy OTCYTCTBUMM HA TapHOI 3TMKETKE PEKOMEHAALMiA MO WMCMO/b30Ba-
HUI0O MUKPOyA06peHns unun nectmumga ¢ KAC Kaxblii KOMMOHEHT CMecU
[OKEH NPOBEPATLCA HA COBMECTUMOCTb C HUM.

Mpu ncnonb3oBaHUK MUKpoyaobpeHns ¢ KAC crnefyeT yunTbiBaTb, YTO
€ro pacTBOpbl MOTYT BbI3blBaTb MOSIB/IEHNE OXKOrOB Ha NUCTbSAX, CTEMEHb
MOBPEXAEHUA KOTOPbIX 3aBUCUT OT KyNbTypbl, (ha3bl ee pa3BuUTUS, A03bl
y[06peHnin 1 NorogHbIX ycnosmii. Hanbonee wupokoe npumMeHeHne KAC ¢
MWKPOYLOOPEHNAMI MOMYYUI0 NPU BO3AENbIBAHUM 3EPHOBbLIX KyNbTYp.
BbICOKasA BNXXHOCTb M MHTEHCMBHAS COMHEYHAs MHCOMAUMA Hebnaronpu-
ATHbI 4ns BHeceHna KAC.

Mpy BHECEHWM YyA0OPEHNIF HEOOXOAMMO MOCTOSIHHO CMEAUTHL 3a LUMPU-
HOI 3axBaTa OMpbICKMBaTens. HefonyctuMo Hanmyve HeobpaboTaHHbIX
MOM0C Ha CThIKax [BYX CMEXHbIX MPOX0J0B, a Takxke ABYKpaTHas 06paboT-
Ka pacTeHuli, TaK KaK 3TO MOXET Bbl3BaTb MX OXOrn. He pekomeHpyeTcs
NPOBOAUTL MOAKOPMKY Npu TemnepaType Boile 20 °C, a Takxe nocne [Jo-
X4, Tak Kak B pe3ynbTate cmelumBaHus kanenb KAC ¢ BofOI yBennyvsa-
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eTCs NnowWanb KOHTaKTa yAoOpeHUs C NUCTOM, YTO BefeT K MOBbILLEHWO
BEPOSITHOCTM OXOFOB. [NS CHWMXXEHWS OXKOTOBOFO [AECTBUSI 0O6pPaboTKy
KAC nyudwie nposogutb nocne 15 4acos, TaK Kak B BeYepHME Yacbl U HO-
Yblo a30T MOr/OLWAeTCA MedneHHee. Bo 13bexaHne CUbHbIX OXOroB pac-
TeHuii KAC Heobxogymo pa3basnstb Bogoi 1:3 u 6onee. Mpu NpuroTos-
NeHMN BGaKoBbIX CMeCeil cnefyeT CTPOro BblAepXMBaTb PeKOMeHAyeMble
[03bl a307a, MUKPO3/1eMEHTOB, NeCTULMAO0B, PErynsaTopos pocta. bakosble
CMeCU roTOBAT HENOCPeLCTBEHHO Mepes BHECEHMEM W XOPOLUO NnepemeLL -
BatOT. B 3aBMCMMOCTM OT [03bl pacxof 6akoBOW cMecu cocTaBnsieT 250—
400 n/ra.

Perynatopbl pocTa NPUMEHAIOT B BUAE BOAHbLIX PaCTBOPOB, KOTOPbIE I0-
TOBAT B [ieHb UX WUCMNOMb30BaHUA. BeneacTere ManbiX [03 BHECEHMSA pery-
NATOPOB pocTa Ans paBHOMepHOW 06paboTKM UMW CEMSH, OMPbICKMBaHMA
MOCEBOB rOTOBAT MaTOYHbIE PaCcTBOPbI 3TUX MpenapaToB B HEOOMLLIOM KO-
NNYeCTBE BOfbI, MOCNE Yero WX TLaTeNbHO nepeMelunsaroT. na npuro-
TOB/IEHWUAA MATOYHbIX PACTBOPOB UCMOMb3YHOT CTEKNAHHYIO WK 3Mainpo-
BaHHY0 nocygy.

Mpn NpUroToBNEHWN PacTBOPOB ANS MPeANOCEBHON 06paboTKM CeMsH
MaTOUHbIi PacTBOP C PEKOMEHAYEMOIA 1030/ pPerynsTopoB pocTa Ha TOHHY
cemsH pacteopsatoT B 10 51 BoAbI.

OnpbICK1BaHME NOCEBOB BOAHbLIMU PAcTBOpPaMW PErynsaTopoB pocTa C
MOMOLLbIO LUTAHrOBbIX TPAKTOPHbIX OMPbLICKMBaTENe NPOBOAAT npu 6es-
BETPEHHON noroge. He ponyckaeTcs ONpbICKMBaHWe NMOCEBOB Meper, BO3-
MOXHbIM BblINajeHneM 0CafKoB. 3HauYWUTeNlbHOE BMSAHWE Ha 3(QeKTMB-
HOCTb PerynsTopoB pocTa OKasblBalOT CPOKU NPOBEAEHUS OMPbICKABAHUS
MOCEBOB Ha NPOTSHKEHUM AHSA. Hambonee apeKTUBHLIM SABASETCS ONpbIC-
KnBaHue yTpom Ao 11 n seyepom nocse 17-18 yacos.

OnpbICK1BaHWE NOCEBOB MPOM3BOAMTCS BOAHbLIMW pacTBOpamu M3 pac-
yeta 200-300 n/ra B nepuof BereTauuy LUTAHrOBbIMU TPaKTOPHbLIMM
onpbickmaTensammn mapok OIM-2000, Or1-2000A, OrM-2000-16 v ap.
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