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HCTOPHSI KA®EJPHI IOYBOBEJIEHUS B JINIAX
U CYJIBBAX

T. ®. IIEPCUKOBA, 1-p c.-X. HayK, npocdeccop, 3aBeayromas kadeapoil HIOYBOBEACHUS;
O. A. TIOAAYBHBIU, kauz. c.-X. HayK, JOLEHT Kadeapsl TOYBOBEACHUS, HAYaIbHHK
YMY YO BI'CXA; C. I. KYPTTAHCKAS, xauz. c.-X. HayK, ZOLEHT Kadeapsl IOYBOBEICHHS

HOo6unero kaghedpot nousosedenusn noceawiaemcs

3emisl — MaTyIIKa, KOPMWINIA — TaK JIOOOBHO €€ Bcerja HasblBald U
Ha3bIBatoT. OHa TpedyeT K cebe OepeskHOro M NMpogecCHOHAIBHOTO OTHO-
nieHus. 3HaHUS O MOYBE 3aKJIAJbIBAIOTCS M MEPEAAIOTCS U3 MOKOJEHUS K
MOKOJICHUIO, U3Yy4alOTCs CBOMCTBA MMOUBBI Ha Hay4HOIl ocHOBe. IlouBeHHBIE
pecypcbl — HUYEM HE 3aMEHMMOE HallMOHalbHOEe 00raTrcTBO cTpaHbl. UYem
IJIOJJOPOJIHEE TT0YBa, TeM Oorade Te, KTo ee OepexeT. la, 3To GeccropHbIi
(akr.

B 2016 roxy ucnonamiock 95 neT co AHS 0O0pazoBaHus Kadempsl mod-
BOBeJIeHUs benopycckoil rocy1apcTBEHHOM CEJIbCKOXO3SIIICTBEHHON aKaje-
MUH, TA€ U3YUCHUIO CBOWCTB MOYB YAENSAIOCHh U YAENsAeTcs OOJbIIOE BHH-
maHue. Mcropus kadenpsl BIedaTsIsieT, TaK Kak HEPa3phIBHO CBA3aHA C
Hay4YHBIMU HCClIeioBaHUAMHU No4B benapycu.

Jist opranmzanuu paboThl Kadeapsl Ha JOJDKHOCTD MEPBOTO 3aBEAYIO-
mero B 1921 r. 6bu1 npuriamen npodeccop SlkoB Hukntnya Adanaches,
KOTOPBIi B 1909 T. 3KCTEPHOM 3aKOHYMJ €CTECTBEHHBIN (akynpTeT [letep-
Oyprckoro yHMBEpCUTETa M IpernojaBai Ha [ OJMIMHCKUX JKEHCKUX Kypcax
B Mockae. ['opeukwuii nepuox (1921-1931) 6611 B xxu3uu . H. AdanacreBa
BECbMa IUIOAOTBOPHBIM. Yke B 1922 r. oH opraHu3oBai HIMPOKUE ITOYBEH-
Hble uccienoBanus benopyceun u cocennux ¢ Hell bpsiHckon u Kypckoit
rybeprHuil. B 3T0T mepuos ObM HammcaHbl Takue MOHOTpaduH, Kak «30-
HaJbHBIC CHCTeMBI T0uB» (1922), «OTrOmBI 0 MOKPOBHEIX Moponax bemo-
pyccum» (1925), «Ouepk mouB benopyccnn ¢ xaproit» (1926), «O monzo-
TmUCTHIX mouBax YexocmoBakum» (1926) u npyrue. [lo pesymnbraram mccie-
JIOBaHMH OBIIM cIeNaHsl MHOTOYMCIIGHHBIE JOKJIansl B bemopyccun,
Mockse, Jlenunrpage. B 1927 r. 5. H. AdanacbeBy ObUIO MOPYYCHO Cle-
JaTh JIOKJaJ O KiJacCU(pHKAIMK T0YB Ha IIEPBOM MEKIYHapOJHOM KOH-
rpecce B BammHrrone, rae UM JeMOHCTPHPOBAIICH MOYBEHHAS KapTa MH-
pa, IBETHBIE PUCYHKH MOYBEHHBIX pa3pe3oB CCCP, Bomenmux B HEepBBIH
B mupe Atnac (B. U. [Tammn), 1 MEHOTHX MouB benopyccun B BUIIe TOYBCH-
HBIX MOHOJINTOB, BBINIOJHEHHbIE Ha Kadeape MouBOBeIeHHS B T. [OpKw.
[Mo3nuee, mokman ObUT M3JAaH Ha TPEX SA3BIKAX B BHJE MOHOTpadUH, O KOTO-



poit akanemuk H. V. BaBunoB ckazai, 4To JOKJIaJ — «3aMe4aTeNIbHbIN pUMeEp
MPUMEHEHUS JHAJIEKTHYECKOTO0 MeToAa B mouBoBeaeHumn». 5. H. Adanacken
yuaactBoBai B pabore |-Vl Beecorosusix che3noB mouBoBeoB CCCP, nzou-
pasicsi WieHoM penkoiuierun xypHana «[louBoBeneHne», OBII OpraHU3aToO-
poM u mrepBEIM aupekTopoM benmopycckoro HUM mouBoBenenus u ymoodpe-
auit (1932-1938), co3matenem u 3aBenyrommM Kadeapoil TOYBOBEACHUS B
BI'Y B 1933 rogy. Bmecte ¢ HuM paboTanu B 3TH TOABI H3BECTHBIC YUCHBIE!
A.T. Mengenes, II.II. Porosoii, B.W. Ilammn, II. A. KyuuHckwuii,
B. H. IIporacens, H. I1. bynraxos.

Axanemuk 5. H. AdanacbeB ObII penpeccupoBaH M IOTHO B My4HWHax
I'VJIATa B 1938 rony. PeabunuripoBaH.

C 1935 mo 1941 rr., a 3arem ¢ 1944 no 1956 rr. pyxoBonui kadeapoi
nouBoBeneHust yaeHuk S. H. AdanacreBa — Anapeii ['puropreBnuy Menge-
neB. Eme Oyayum crymeHToM arpoHommueckoro dakynbrera I'openkoro
CeIbCKOXO03UCTBEHHOTO WHCTUTYTa, A. . MenseneB 3aHMMalCs HaydHO-
HCCIIeIOBATENIbCKON paboTOl TOJ ero PyKOBOACTBOM. A yxke Ha 4 Kypce
A.T. MenBeneB caM 4uTall JIEKIIUU TI0 JIIOOUMOMY TpPEIMETY CTYACHTaM
3eMJICYCTPOUTEIIFHOTO W MEITHOPATUBHOTO (aKyiapTeToB. Haumnan Tpymo-
ByIo mestensHOCTh A. I'. MenBeneB Hay4HBIM COTPYAHHKOM, 3aTeM pabo-
TaJ aCCHUCTEHTOM, JOLCHTOM Kadenpbl MmouBoBeneHus, a B 1935 r. Bo3ria-
B Kadenpy. Hesaypsanblii TanmaHT opraHu3atopa M PYKOBOAMTENS HE
ocraiicst He3amMeueHHbIM. Kadenpa yyacTBoBasa B IpOBEAEHUH CEIBCKOXO-
3SHUCTBEHHOT0 paiioHuposanus teppuropun bCCP, Bena xpynHomacuirad-
HbIE NTIOUBEHHBIC UCCIEN0BAHUS B KOJIX03aX U COBX03aX, B KOTOPBIX MPUHU-
MaJly y4acTUe MPEenojaBaTeId U CTYACHTHl B COCTaBE IIOUYBEHHBIX OTPAAOB
(maganpauku P. M. Uckposa, JI. A. Makaposa, M. ®. Komapos, A. B. Ka-
JUHOBCKWI), TMO3AHEE MpeoOpa3oBaHHBIE B IOYBEHHYIO SKCIICAHUIINIO
(maganpauK A. I1. Cemnyxo), KoTopas sBisuiack pumuaiom kadenpsl. Tlox
pykoBoacTBoM A. I'. MenBeneBa ObutH H3rOTOBIIEHBI 740 KpyIMHOMACIITAO-
HBIX TTOYBEHHBIX KapT, & MHOTOYHCICHHBIC TIOYBCHHBIC MCCIICIOBAHMS JIET-
U B OCHOBY HAITMCAHWS arpONOYBEHHBIX O4YepKoB it 170 KOIX030B H
cOBX030B. PaboThl 3TOro mnepruoja HalUIM OTPaXEHHE INPH COCTaBJICHUU
nouyBeHHo# kaptel BCCP (1949), B monorpaduu «Ilousst BCCP» (Poro-
Boii I1. I1., MenseneB A. I'. u ap.) 1 ObUIM UCIIOIB30BaHbI IS COCTABICHUS
nouyBeHHO# kaptel EBponeiickoit yactu CCCP B 1947 r. O6006uienueM uc-
cleloBaHUM sSBUIIACH JOKTOopcKas auccepTauus A. . MenseneBa «Xapak-
TEPUCTHKA MOYBEHHOTO MOKpoBa bemopycckoit CCP B cenbCKOX03HCTBEH-
HeIX mensx» (1951). B Heit Oputa mocTaBieHa HOBas 3ajada — JIOTIOJTHWUTD



MTOYBEHHBIE HCCIICIOBAHMS arpOHOMHYECKUM COZICp)KaHHEM, UTO OKa3ajo
BJIMSIHUE Ha BBIOOD MyTel B HCCIEJOBaHUX Kaeaphl B TIOCIEAYIOLINE TOJIBI.

Korma mnpoBoamnock kpynHomacimitaOHoe KapTorpadupoBaHHE IOYB
KOJIX030B M COBX030B MOTHJIEBCKOW 00JIacTH, ITOYBOBEIBI MOJ PYKOBOJ-
cTBoM JoueHTa Kadeapsl A. B. KaimHOBCKOro mpuHUManM y4acTHe NpH
BBIJICJICHUH 9POANPOBAHHBIX [I0YB, JaBaJH UX XapaKTEPUCTHKY M PEKOMEH-
Jamuu o ux ucnons3oBanuto. H. 5. Cenmyxo u I'. B. CaBunkas usyuanu
arpoXUMHYECKHe U (HPH3WIECKIE CBOWCTBA IPOANPOBAHHBIX IIOYB, PA3BHBA-
fomuXxcs Ha jeccax, a A. B. Kpacukosa u i1p. — rpynmoBo#t 1 ppaKIMOHHBIH
COCTaB TYMyCa dPOANPOBAHHBIX MTOYB.

C 1956 mo 1964 rr. 3aBenyronum Kadenpoit 6611 n30pan NBan degoce-
eBn4 ['apkyiia, KOTOphIA mpuexan B akageMuto B 1944 r. u paboran mpo-
PEKTOpOM IO Hay4yHOW paboTe M JOLEHTOM KadelIpbl MOYBOBEACHHUS.
B 1952 1. on 0Ob1 u30pan pexropoM BCXA 1 o coBmecTuTenscTBy pabo-
TaJl JIOLEHTOM, a IIOTOM U 3aBEeIyIOIMM KadeIpbl ITOYBOBEACHHUS.
W. ®. 'apkyiia BHEC 3HAYMTEJIBHBIH BKJIaJ B BOCCTAHOBJICHHE U Pa3BUTHE
aKaJIeMHH, OJTHOBPEMEHHO IPOJIOJDKAsl IIPOBOJUTH HAay4YHbIC UCCIICAOBAHUS
B 00JIaCTH OKYJIbTYpUBAHUS JIEPHOBO-TIOI30JIMCTHIX MTOYB. Pe3ynbTaTsl 3THX
HCCIeIoBaHui 00001eHbl B ero MoHoTpadun «OKyJIbTypUBaHHE TIOYB Kak
COBPEMEHHBIN dTan mo4yBooOpazoBanus» (1954 r.), OTMEUEHHOW MpeMueH
nvenn B. P. BubsaMca. Hanmcannelii um yueOHUK «IlodBOBeneHMe» BHI-
Jepkan 7 u3maHui v ObUT M37aH Ha 9 sI3bIKaxX, B TOM YHCIIE Ha KATAHCKOM.
OnHOBpPEMEHHO INPOBOAMINCH KPYIMHOMACIITAaOHBIE TOYBEHHBIE HCCIIENO-
BaHUS, B KOTOPBIX MPHHUMAIIH YYaCTHE BCE MPETOIaBaTeNn, padoTaBIINe B
Te roapl Ha Kagenpe: M. @. Komapos, A. B. Kannnosckwuii, A. B. Kpacuko-
Ba, H. . Cennyxo, JI. A. Makaposa, E. ®. bornanosuu, A. X. Konntokosa,
10. U. bnankdensa.

C 1964 r. rnaBHBIM HanpaBJICHUEM HCCIIEAO0BAHUI Kadeaphl CTano pas-
BUTHE KOHLEMIUHM paCIIMPEHHOTO BOCIPOU3BOJACTBA IUIOAOPOAUS IOUB.
Pemwennio npoOGiiemMbl criocoOCTBOBaJIO co3iaHue NpoOieMHOM saboparo-
pUM TIATaHWA PACTCHUH NpH Kadenpe arpoXWMHH C OTACIIOM TyMmyca IpHh
Kadenpe moYBOBEICHUS.

B at0 Bpems o0s3aHHOCTH 3aBenyromiero ucrnonHsia Omudes Nspan-
neBHa brankdenpa, koTopyro B 1969 T. cMEHWI JOKTOP CEIbCKOXO3SM-
CTBEHHBIX HayK, podeccop AHaTonuit Muxainosud bparus.

B 1950 r. A. M. bparussiM Ha onbITHOM none «/BaHOBOY» B ISTUIIONb-
HOM ceBOoOOOpOTe OBbUI 3aJIOKEH JUIMTENIBHBIM  ONBIT TI0  CXEMe
. H. IIpssHuiHnKoBa, B KOTOPOM OH Hadasl M3y4yaThb CPaBHHUTEIBHYIO (-
(DeKTHBHOCTh HABO3HOH, MHMHEpAJbHON M HABO3HO-MHHEPAIBHOH CHUCTEM



ynobpenus. OmbpITaMu  OBUIO JOKAa3aHO TPEUMYINECTBEHHOE BIUSHUC
HABO3HO-MHHEPAJBbHBIX CHCTEM YIOOPEHHUS M0 CPABHEHUIO C MUHEPAILHOU
Y HABO3HOM cUcTeMaMu. BriepBbie Ui IEPHOBO-TOA30IUCTHIX JICTKOCYTIIH-
HUCTHIX TI04B benapycu ObUTH onpeseNicHbl HOPMATHBEI BHECCHUS yI00pe-
HUM U1l TOCTHKEHUs Oe3neduiTHoro OajaHca ryMyca M IMUTATEIBHBIX
aeMeHTOB. OCHOBHBIC Pe3yJbTaThl HCCICAOBAHMN HANUIH OTPAKCHHE B
IIOKTOpCKO# auccepraimu «OTMBIT ATUTEIBHOTO U3YyUYCHHS Pa3lIMYHBIX CH-
cTeM yJOOoOpeHHs B CeBOOOOPOTE B YCIOBHUIX ACPHOBO-TIOA30IMCTHIX JETKO-
CYTIUHUCTBIX TIouB» (1969) u mcmons30BaHbl MU pa3paboTke pecmyOmu-
KaHCKHMX PEKOMEHAIUi, KOTOpbIe NEHCTBYIOT U B HacTosIee Bpems. -
TeNbHBIE, «OparnHCKMe», KaK X HA3bIBAIOT, OIBITH BOIIIM B KaTAJOT JIJIH-
tenbHBIX onbITOB BCCP u CCCP, a mepBblli U3 HUX BKIIIOYEH B KaTaJIOT
eBporneiickux onelToB. [Tox ero pykoBoACTBOM KaHIUAATCKUE AUCCEPTALIUU
sammtuian: . B. CaBunkas, M. P. Bwipadaym, B.H. IIpoxonosuu,
B. U. Kans, E. U. Ilerposckuii, U. B. LlpinkoBckas. A. M. bparun siBnsiet-
Csl COAaBTOPOM JIBYX CIIPABOYHHKOB IO YAOOPCHHSM U aBTOPOM 50 Hay4HBIX
cTaTei.

Iouernyto sctadpery or A. M. Bbparuna B 1981 r. mpuHumaer AHHa
NBanoBHa ['opObineBa, kKoTopas pykoBoauia kadeapoit 1o 1998 roga. An-
Ha MBaHoBHa OKOHYMJIAa MOCKOBCKYIO CEIBbCKOXO3SHCTBEHHYIO aKaJIeMHIO
nMm. K. A. Tumupszesa, a B 1955 1. mocie oKOHYaHNS aCIUPAHTYPHI YCIIEII-
HO 3aIlIUTHIA KaHIUJATCKYIO AMCCEPTAIMIO Ha TeMy «J{MHamMmKa HEKOTO-
PBIX CBOMCTB MOYBBI U ypO>Kall PaCTEHMH IIpU TpeX BapuUaHTaX CHUCTEMBI
ynoOpeHHid B JEBATHUIOIBHOM CEBOOOOPOTE» M MO PpaCHpeAeiICHUI0
HarfpaBieHa B benopycckylo celbCKOX03IHCTBEHHYIO akaleMUI0. 31eCh OHA
npoluia MyTh OT acCUCTEHTa /0 3aBelyloliedl Kadeapoil MoYBOBEICHHMS,
npodeccopa, OKTOpa CEeIbCKOXO3SHCTBEHHBIX HAyK, SIBISUIACh JEHCTBH-
TEJIbHBIM aKaJeMHUKOM MeXIyHapOoHOH akaJleMHH arpapHoro oOpas3oBa-
HUs. B 9TH rojibl OCHOBHOE BHUMaHHE Kadeapbl ObUIO HAIPABICHO HA U3Y-
YeHHE TyMYCOBOI'O COCTOSIHUS M CBOMCTB IOYBEHHOTO MOIJIONIAIOIIEro
KOMILIEKCa KaK OCHOBHBIX BaKHEHITNX (DaKTOPOB CTAOWMIIM3AINU CBOWCTB U
IUTOIOPO/IMSL TIOYBHI IPU aHTPONOTEeHHBIX Harpyskax. Ilom ee Hemocpen-
CTBEHHBIM PYKOBOJICTBOM, YCHIIMSIMH TIpENOAaBaTeNell M COTPYIHUKOB Ka-
(denpsl co3maHBI TEOJOTHYSCKUN KaOWHET, a TakKe MEepBBIA M eIWHCTBEH-
HBII B PecrryOnmke Benapychk nmouBenHsIin My3eit. [lo kpynumam, B TedeHHE
MHOTHX JIET, coOupancs neHHewmmii Mmatepuai. CeroqHs B HUX MPEICTaB-
JICHBI TOYBEHHBIE MOHOJIUTHI OCHOBHBIX TUIIOB No4B Pecny0Onuku benapych
u ctpan CHI', a takke Ooraras KOJUICKIMS MHHEPAJIOB W TOPHBIX MOPOJI,
KOTOpBIC SIBJISIOTCSI OOJIBIIAM TOJACIIOPhEM B yueOHOM mporecce. AHHA
NBanoBHa ['opObuieBa OblTa co3naTesieM Hay4YHOUM MIKOJBL. bmaromapst me-



JTaTOTUYECKOMY TaJIaHTY, BBICOKOH MPOo(ecCHOHAIBHONW IPYAUIIH U 00JTb-
IOMy TPYAONIOOMIO, €0 ToaroToBneHo 17 kanmunaroB Hayk (Koma-
po M. M., IlognyOusiii O. A., Munderko T. 3., BopoOwe B. b., Baeii-
ma E. ®., anosa M. U., Tpudonenkona JI. 1., Koznosckas . I1., Jlamo-
moBa T. B., Uepnyxa I'. A., Muponosa T. I1., IletpoBckas B. A., Xaiiuen-
ko B. A., Kpotos /. I'.), B Tom uncne rpaxxnane Poccun (ITaykmruc C. 1),
Erunta (Axmen Cann MetBanu), Bretnama (Hryen Xely Txans). AHHa
VBanoBHa — aBTOp Oonee 260 HaydHBIX, y9€OHBIX ¥ METOAMYECKUX pa3pa-
0OTOK M pEeKOMEHIAINHA, B TOM YHCIIE 2 CHPABOYHHKOB 110 MHUHEPAIbLHBIM
yIoOpeHusM, 2 — 10 M3BECTKOBAHMIO M 5 Y4eOHBIX MocoOWil. 3a IHMKI HC-
CJIeJOBaHUH, MOCBSIIECHHBIX BOIIPOCAM 3BOJIIOINH TIOYBEHHOTO TNIOA0POANS
1 KOMIUIEKCHBIM Tpo0JIeMaM OXpaHbI MOYB, ONTHUMHU3AINH MHHEPAIHLHOTO
MMUTAaHUS PACTEHUI W MMOYBEHHBIX MPOIECCOB C IENBI0 CO3IaHUS BBICOKO-
MPOAYKTUBHBIX U UUCTHIX arpoleHO030B Ha JAEPHOBO-IIOI30JIUCTHIX MOYBAX,
Ha KOHKypcHOW ocHoBe B 2004 r. A. . T'opObuieBoii ObLTa TpUCYXKICHA
npecTwkHas npemus uM. akaaemuka [l H. IIpsHuniHukoBa, yupexacHHas
[MpaBurenscTBoM Poccun st yueHsix B obiactu arpoxumuu. B 2002 r. 3a
BBIJIAIOIIMIACS BKJIaJ B Pa3BUTHE BHICIIETO 00pa30BaHMs OHA SABJSUIACH CTH-
nexauaToM [Ipesunenta Pecniyonuku benapych.

B 2011 r. pemennem ['operkoro parucnonkoma A. W. 'opObineBa Oblna
ynocroeHa 3BaHus [loueTHbIN rpaxaanuH 1. ['opku.

Cmenun AHHy VIBaHOBHY Ha JOJDKHOCTH 3aBelyroliero kadempoi ee
YYEHUK, KaHAUIAT CeIbCKOXO3WCTBEHHBIX HayK, noueHT Bamum Bopuco-
B4 BopoObeB, koTopelii pykoBommin kadenpodr ¢ 1998 mo ceHTsA0ph
2011 rr. B 1987 r. oH 3aKOHYMJI acIUPaHTYPy M ObUI 3a4MCIICH ACCHCTEH-
ToM Kadenpbl nmouBoseneHus. B 1988 r. 3ammrui KaHAWAATCKYIO AHCCEp-
Tanuio Ha TeMy «HakomieHue U KauecTBO PACTUTEIBHBIX OCTATKOB HEKO-
TOPBIX CENbCKOXO3SIMCTBEHHBIX KYIBTYP B CBSI3M C T'yMYCOBBIM COCTOSHHEM
1 ynoOpeHHeM JIepHOBO-TIOA30JIUCTHIX MTOYBY.

Bopo6beBeiM B. b. omyOnukoano 6onee 130 paboT, B TOM 4wmcIe
5 yae6HBIX TTocobmii u 2 Monorpaduu. Ilox pykoBoactBom Bamnma Bopu-
coBrya KaHguaaTckue auccepraumn amurtwianm: [ B.  Cemykosa,
N. M. llIsen, U. YO. I'pumienko u C. U. JlacroukuHa. B HacTosmee BpeMst
TOTOBHTCS K 3aIUTE €r0 TOKTOPCKAsl HUCCEPTAIIHSL.

CnaBaele Tpamuiuu kadenpsl ¢ ceHtssops 2011 r. go ¢espans 2012 r.
MIPOJOJDKII BBIITYCKHHUK (haKyJIbTeTa arpOXUMHH W TTOYBOBEICHUS, KaHIH-
JIaT CEeJbCKOXO3SIMCTBEHHBIX HayK, AoneHT [lomnyOnerii Oner AHIpeeBud.
Ouser AnapeeBny Ha kadenpe ¢ 1990 r. u nporen nyTh OT aCCHCTEHTa 10
3aBeayroniero kageapoit. B 2001 r. mox pykoBoactsoMm A. . T'opOsuieBoit
3alIUTUN KaHAUAATCKYIO AUCCEpTalUI0 Ha TeMy «BiusHHe BETUYUHBI CO-



JIepKaHus TyMyca B AEPHOBO-TIOJ30JIMCTHIX JIETKOCYTIIMHUCTBIX TT0YBaX Ha
TpaHcopmanuio NouBeHHBIX (ocdaroB». VM omybmukoBaHo OGosiee 70
HaYYHBIX M METOJAMYECKHX paboT. B 3TOT mepmon wccienoBaHust Ipoao-
KaJUCh B COOTBETCTBHM C TEMAaTHKOW HAay4YHBIX HCCIICAOBAHUHN Kadeapsl.
Bricokue enoBble 1 OpraHU3aTOPCKUE KayecTBa Jajl BO3MOXHOCTH Oery
AnsipeeBUUy JUIMTEIBLHOE BpeMsl paboTaTh 3aMECTHTENIEM EKaHa arpoHO-
MHUYECKOT0, a 3aT€M arpodKOJOTHYECKOro (aKyJIbTETOB, SIBJISITHCS OTBET-
CTBEHHBIM CEKpeTapeM IPUEMHOW KOMHUCCHHM akamemuu, a ¢ 2013 1. mo
HACTOAIIEE BPEMS — HAYAJIbHUKOM Yy4eOHO-METOAWYECKOTO YIPABICHUS
aKaJleMHN.

C despans 2012 r. 3aBenyer xadenpoit [lepcukoBa Tamapa Ounmmmos-
Ha, JIOKTOP CENbCKOXO03SMCTBEHHBIX HAYK, podeccop. B 1974 r. okonumna
¢dakyneTeT arpoxumun u mouBoBeneHUsT bCXA. IlpenonaBaTtensckas aes-
TesibHOCTh Tamapel dwmnnoBHsl Havanack B 1986 r., koraa nocie OKoH-
YaHUs aCIUPaHTYphl OHa ObLIA 3a4yKcieHa acCCUCTEHTOM Ha Kadeapy arpo-
xumuu. Ilox pykoBoactBom A. A. Kanukunckoro B 1987 r. oHa ycnemHo
3alUTHIA KaHJUIATCKYIO TUccepTaluio Ha TeMy «IIpogyKTUBHOCTE KieBe-
pa JIyroBoro B 3aBUCHUMOCTH OT YCJIOBHI MNHTaHMA Ha JIEpPHOBO-
MOJ30JIUCTHIX JIETKOCYTIIMHHUCTBIX Mo4Bax bemopyccum» u Obina m3bpana
CTapIIMM IIperojaBaTeeM, a 3aTeéM M AOIEHTOM Kaeapbl arpOXHMUM.
B 2003 r. 3ammruna JOKTOPCKYIO AuccepTanuio Ha Temy «HaydHble OocHO-
BBl 3((QEKTUBHOCTH HCIOIB30BAHUS OMOJIOTHYECKOTO a30Ta B YCIOBHUAX
JIEPHOBO-TIO/I30JIUCTBIX JIETKOCYITTMHACTBIX TO4YB bemapycn». Hayunbmvn
koHCcynbTaHTamMu Obumu A. P. pranoB u U. P. Bumpagmym. C 1999 mo
¢derpans 2012 rr. T. @. IlepcukoBa padoTana AeKaHOM arpO3KOJOTHYECKO-
ro ¢akynerera. B 2004 r. oHa mpusHana «Jlydmed mno mpodeccuu»
B ['openkom paiione.

Pacnopsoxenuem Ipesunenta Pecny0suku benapycs B 2005 r. eii Obiia
YCTaHOBJICHA TEePCOHAJIbHAS HaJ0aBKa 3a BBIJAIOIIMICS BKJIAJ B Pa3sBUTHE
BhIciero obpaszosanus. B 2008 r. npodeccop T. ®. [lepcukopa crana nay-
peaTroM pOCCHHCKOTO KOHKypca «ATpOXMMHUK rojia» B HOMHHammu «Jlyd-
i aBTOp rofa», a B 2009 r. 6pi1a n30paHa akaIeMHIKOM MekayHapoTHON
aKaJieMHH arpapHoro oOpasoBaHus. OHa sBISETCS WICHOM MeEXIyHapoa-
Horo Coro3a y4eHBIX arpOXMMHKOB W arpodKOJIOTOB «ATPOXHMIKOCOIO3.
B 2010 r. marpaxmeHa wmepmanpro «[loueTHbrii arpoxmmuk» (Poccus),
a B 2015 r. — HarpynHbIM 3HaKOM MunucrepcTBa odpaszoBanus PecryOnnkn
Benapyck «OTin4HUK 00pa3oBaHIsD». SIBIsSETCS aBTOPOM U COABTOPOM 0o0-
nee 350 HaAy4YHBIX TPYAOB, B TOM uncie 13 moHOTpaduii, 14 pexomeHmamii
MIPOU3BOJICTBY, 2 CIIPAaBOYHHKOB, | yueOHnka, 10 yueOHBIX mocobui, 1 oT-
pacneBoro periaMeHTa. 1o ee pykoBOJACTBOM HOATOTOBICHO M 3AIIUIIEHO



6 marucrepckux u 6 xangunmarckux auccepranuii (ITomomsk A.T., Kak-
mHIeB A. B., Cepreesa U. U., Xoasukos A. A., Iloutosas H. JI., broxu-
Ha E. A)).

CeronHsi KoJIeKTUB Kadenpsl moj pykoBojctsoM T. @. IlepcukoBoit
NPOJIOJDKAET Pa3pabdOTKy KPUTEPHEB OLEHKH MU3MEHEHHWH T'yMyCOBOTO CO-
CTOSHUSI M CBOWCTB IOYBEHHOrO IOIVIOLIAIOIEro KOMILIEKCa AEepPHOBO-
MOJ30JIUCTBIX JIETKOCYTJIMHUCTBIX IOYB MOJ BJIMSHHEM AaHTPOIOTE€HHON
Harpy3Kky; HMPOBOJWUT MOHHTOPHHI arpOXMMHYECKHX MOKa3zaTeled maxoT-
HBIX JIEPHOBO-TIOA30JIMCTHIX MOYB Pa3IMYHBIX X03sHcTB benapycnu ¢ nemsio
pa3pabOTKN MEPONPHUATHH 1O UX PAOHATBHOMY HCIIOJIB30BAHHIO.

T. ®@. IlepcukoBa HE TONBKO COXpaHWJIA CIIOKMBIIKECS K 3TOMY BpeMe-
HU TpaJulM¥, HO W OIpPEICIHIa HOBbBIEC, INEPCIIEKTUBHBIC HANpPaBICHUS
HaYYHBIX UCCJIEJJOBAaHNH, HAIIPABJICHHBIC HA!

— M3yYeHHE T'€HETHMYECKMX OCOOEHHOCTEH MaXOTHBIX JIEPHOBO-
MOJI30JIUCTHIX TOYB M pa3pabOTKy MEpONPHUITUIl MO MOBBIIICHUIO UX IUIO-
JIOPOJIUSL U 3aIUTE OT JAeTpaaliiiy;

— U3y4EHUE  3aKOHOMEPHOCTEH  M3MEHEHUS  CBOHCTB  JIEPHOBO-
MIOJI30JIUCTHIX MOYB MPH UCHOJIB30BAHUN KYPHHOTO IOMeTa C Lelbio 060c-
HOBAHHUS ONTHUMAJIBHBIX /103 MX NPUMEHEHHS M 00ecHeueHHs 3KOoJIOorude-
CKoii Oe30I1acHOCTH;

— OIIEHKY OHMOJIOTHYECKOTO COCTOSIHUSI J€PHOBO-TIOA30JIMCTOH JIETKOCY-
TJIMHACTOW TOYBBI TPH UINTEIHHOM IPUMEHCHHH YIOOPEHHH C IEIbIO
CHIDKEHUSI aHTPOIIOT€HHOM Harpy3KH.

[lo mHuIMaTHBE W MO HENOCPEACTBEHHBIM pykoBoacTBoM T. ®. Ilep-
CHKOBOH 3HAUMUTEILHO OOHOBIEH HATJISIHBIA MaTepHall IOYBEHHOTO My3es,
proOpeTeHo CoBpeMeHHoe JlabopaTopHoe oOopyaoBanue. CHOHCOPCKYIO
MOMOIIb IIPHU 3TOM OKa3auu: ['oCymapCTBEHHBIH KOMHUTET MO0 MMYIIECTBY
Pecniyonmuku benapyces (pykoBomutens A. A. T'aeBa), PYII «IIpoekTHbIii
uHCTUTYT benrunpozem» (pykooautens B. B. Hanemun), KCIIK «Ko:-
x03 «Pomguna» Knmuesckoro paiiona (pykooautens B. B. bensrit), YKCII
«CoBxo3  «/loOpoBoser» ~ KimueBckoro — paifona  (pyKoBOIMTEINb
O. I1. IToptauk), OAO «TK «bepectbe» bpectckoro paiiona (pykoBoam-
tens H. H. Jon6ux), npopkom crynenroB YO BI'CXA (mpencenarens
B. H. Cumrox).

3a roxbl cymecTBOBaHHS KadeIpbl COTPYAHUKAMH U MPENoaaBaTeIsIMU
npoBe/ieHa 0oJIbIIas HayYHO-HCCIeIoBaTeNbekas pabora:

— o m3y4eHuto noueHHoro mokposa CCCP u BCCP, 0CHOBHBIX NpHH-
nunoB kinaccudukanuu mouB (. H. Adanacees, A. I'. MenBenes);

— 10 pa3pabOTKE METOAUIECKUX U TEOPETHIECKUX OCHOB KaueCTBCHHON
onerku mo4B (A. I'. Mensenes);



— 10 W3YYEHHWI0 TYMYCOBOT'O COCTOSIHHSI Pa3HOTYMYCHBIX JAEPHOBO-
MOJ30JIUCTBIX JIETKOCYTJIMHUCTBIX MOYB B 3aBUCHUMOCTH OT BApHAHTOB CH-
CTeMBI YI0OpEHUsI, TEXHOJOIMN MX BHECEHHS M CIOCOO0B 00paboTKH Mod-
Bbl. OnpejiesieHbl HOPMaTUBBI JUIsl JOCTHKeHHs Oe3nedunnTHOro OanaHca
ryMyca ¥ ypOBHM ONTHUMAJIBHOIO COJEpXKaHUS TyMmyca Ui pas3HBIX Celb-
CKOXO3SHCTBEHHBIX KyabTyp (A. M. bparun, A. U. T'opOsuieBa, A. B. Ka-
muHoBckuii, B.B. BopoOees, W.B. Ilpmkosckas, /. I'. Kporos,
W. 10O. I'pumesko);

— TI0 YCTAaHOBJICHHIO ONTHMAJbHBIX 3HAYCHUI KaTHOHHOTO COCTaBa M
CTPYKTYPHOTO COCTOSIHMSI TTOYBEHHOT'O IIOTJIOIIAIONIETO0 KOMIUIEKCA ISt
3€pPHOBBIX KyJbTYp U JIbHA-IONTYHIA B 3aBUCUMOCTH OT COJEPXKAHUS TyMy-
ca, ymoOpenuii m wus3BectkoBaHus (A. U. TopObuieBa, M. M. Komapos,
M. . lBaHoBa);

— JI0Ka3aHO 3HAa4YeHHE TePMOJMHAMUYECKUX IMOKa3aTelneil B mesax aua-
THOCTHKHM KaluiiHOoro u QocdarHoro pexxuma B mnouse (I'. A. Uepnyxa,
O. A. IloanyGusiit, Axmen Caun MerBanu, HryenXsryTxans, JI. M. Tpu-
¢donenkoBa, M. M. Komapos);

— [0 U3YYCHHIO OCOOCHHOCTH (PU3UUCCKUX M OHMOJIOTUUECKUX CBOWCTB
IpU  aHTPONIOTEHHOH Harpy3ke Ha mouBy (A.B. Kpacuxosa,
10. U. bnaakdensa, b. A. Kamsko, B. H. [Ipokomosuy4, E. U. [leTpoBckwuit,
H. 4. Ceamyxo, T. 3. MUHYCHKO), TEIUIMYHBIX TPYHTOB Pa3HON MPHPOJIBI
(A. I1. Kosnosckasi);

— [0 M3YYCHHIO POJIM OpPraHO-MHUHEPAJbHBIX KOJUIOMIOB Kak (akTopa,
BIMSIIOIIETO Ha AaKKyMYJISIIMIO TYMYCa, TUTaTEIbHBIX 3JIEMEHTOB U arpodu-
3MYECKUX CBOMCTB, YTO MMEET 3HAYCHHE B ONPENEIICHUH IHAarHOCTHYECKIX
MIPU3HAKOB, MCIOJIB3YEMBIX NPH ONPENeICHNH CTEIeHHU OKYJIbTYPEeHHOCTH
mouBsl (A. U. T'opOsieBa, B. b. Bopo6ses, T. B. Jlamomosa, I'. B. Cexyko-
Ba, U. 0. I'pumenko, E. ®.Baneiima).

CaMpbIil TICHHBIN KammuTas J000ro KOJUIEKTHBA — 3TO €ro Joau. B pas-
HOoe BpeMs Ha Kadeape paboranmm npenoxasarenu: E. ®. bormanosud,
W. P. Bunpndnym, M. U. UeanoBa, P. M. Uckposa, A.B. KanuHoBckwuii,
b. A. Kampko, W.II. Kosznosckas, M. ®.Komapos, A.X.Konnwokona,
A. B. KpacukoBa, [I.T.Kporos, JI. A. Makaposa, E. H. IlerpoBckui,
M. A. [lemixoBa, B. H. IIpokonosuy, TI'. B. CaBuukas, H. i. Cemnyxa,
. . Tpudonenkona, Y. M. IlIBex; y4eOHO-BCIIOMOTaTeNIbHBIA MEpCOHAI:
. H. bannuenko, JI. A. bypaawkuna, JI. U. leproxkkoBa, M. M. Jlemmens,
JI. EpyxumoBuy, T. K. XKapuHa, JI. . Kyiixo, B. U. Kans,
B. Makapenko, I'. H. Muxuenkosa, JI. H. Hexpriioa, P. T. Turosa,
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W. B.TycroBa, W. B.IIpmkosckas, A. M. Illaposa, C.II. [llnuTanesa,
®. Y. SIxyOoBCKUiA.

ITpodeccopcko-npenosaBaTenbCKUil COCTaB Kaeaphl CETOIHS:

Ilepcuxosa Tamapa @ununnosna, IOKTOP CEIbCKOXO3SIHCTBEHHBIX
HayK, mpodeccop. Ha kadenpe padoraer ¢ deBpans 2012 rona.

Ho00yonbii Onee Andpeesuu, KaHAUIAT CEIBCKOXO3IHCTBCHHBIX HAYK,
noueHt. C mast 2013 r. — HaYaIBHUK Y4eOHO-METOJUYECKOTO YIPABICHHS
akagemnu. Ha xadenpe pabotaeT mo coBMECTUTEILCTBY.

Kypeanckas Ceemnana HJanuunosna, KaHARIAT CETHCKOXO3SIMCTBEHHBIX
HayK, JOICHT.

B 2004 r. 3amuTHIA KaHIAAATCKYIO TUCCEPTALUIO U Obla IepeBeneHa
Ha JIOJDKHOCTh CTapUIero IMperojaBaTeNss Kageapsl MOYBOBEICHHS.
B 2008 r. C. 1. Kypranckas u3dpaHa 1o KOHKYpPCY Ha JOJKHOCTb JOIICHTA
kadenpsl nouBoBeneHus, a B 2009 r. eif IpHUCBOGHO yueHOe 3BaHHE JOLCH-
ta. Efo onyonukoBano 6osiee 70 HayuHBIX M y4eOHO-METOIUUECKHX PadoT,
0/ €€ PYKOBOJCTBOM IIOJITOTOBIICHO M 3aLUIICHO OKO0J0 50 JWUIIIOMHBIX
pabor.

Munuenxo Tamapa Doyapooena, KaHIUAAT CEIHCKOXO3IHCTBEHHBIX
HayK, JOICHT.

B 1989 r. moctynuia B acmupaHTypy Hpu Kadeape MOYBOBEACHUS.
B 1996 r. 3amuThna KaHAMJATCKYIO AMCCEPTALUIO MOJ PYKOBOJACTBOM
A. U. Top6suiéBoii. 3a BpeMst paboThl Ha Kadeape ero omyOarKoBaHo Ooiee
130 MeToamyecknx u HaydHBIX pabot. [lox ee pyKOBOACTBOM IMOIATOTOBIIC-
HO U 3aIIUIICHO 0K0JI0 70 IUTUIOMHEIX padoT.

Komapos Muxaun Muxatinosuy, KaHAHIAT CEIbCKOXO3SHCTBEHHBIX
HayYK, JIOLCHT.

B 1987 r. moctymmr u B 1990 . ycriemrHO OKOHYMII aCIIUPAHTYPy MPH
kadenpe nmousoBenenus. B 1995 r. mox pykosoacrsom A. U. I'opOsméroit
3aIIUTII KaHIUIATCKYIO AUCCEPTAIHIO.

3a BpeMs paboThl Ha Kadeape uM ommyonrkoBaHo 6omee 100 metomue-
CKUX U Hay4dHBIX paboT. [Tox ero pyKoBOJICTBOM ITOJATrOTOBJICHO U 3allHIlIe-
HO 0K0JI0 70 TUIUTOMHBIX padoT.

Baneiiwa Eezenusn @panyesna, KaHAUIAT CEIbCKOX03AUCTBEHHBIX HAYK,
CTapILIM{ IperoiaBaTesb.

C 2010 r. — accucrent kadeapsl nousosenenus. B 2015 r. E. ®. Ba-
JIeHIa 3auTHIa KaHIUIATCKYIO JUCCEPTAIIHIO.

3a Bpemst paboTHI Ha Kadeape ero omyOIuKoBaHO OoJiee 25 HAYYHBIX H
MeToamdecknx paboT. Ilog ee pyKOBOACTBOM 3alIMINCHO 7 TUIUIOMHBIX
pabor.
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Bcnomoeamenvhulii nepconan.

bBnoxuna Examepuna Anexcanoposna ¢ 2015 no Hosi6ps 2016 rr. — 3a-
BeZyromIas yaeOHo 1abopaTopueii.

Opexosa Enena Anexceesna ¢ 2014 r. paboraet nabopantoM. SBnseTcs
mpogoprom Kadeapsl.

Ha xadenpe o0y4aroTcst CTyJeHTBI: arpOHOMHYECKOTO (haKyIbTeTa — CIie-
nuaabHOCTH ArpoHOoMuEsT; CelneKIus U CEMEHOBOJCTBO; arpOdKOJIOTHIECKOTO
(akynpTeTa — CHEHUAILHOCTH ATPOXHUMHS U NTOYBOBEJICHHE; 3allnTa pacTe-
HUM U KapaHTuH; [110100BOLIEBOACTBO; DKOJIOTUSl CEIBCKOIO XO3SHCTBA;
3€MJICYCTPOUTENBHOTO (paKyJabTeTa — CHEUAIBHOCTH 3eMJIeyCTPOMCTBO;
3eMenpHBII KaJacTp; METHOPAaTHBHO-CTPOUTENHFHOTO (aKylIbTeTa — CIICIH-
anpHOCTH Menuopaist ¥ BOAHOE X034HCTBO; CellbCKOe CTPOUTENIHCTBO U
00yCTPOHCTBO TEPPUTOPHIAL.

B Hacrosimee Bpems Ha kadeape MpernogaroTcs CleAyOIne TUCHHILII-
uel: ['eomorus; Kaprorpadus mous; MenmropaTHBHOE TOYBOBEACHNE; Mei-
OpaTUBHOE TIOYBOBeZCHHE M 3emienenne; OCHOBBI PallMOHAIBHOTO 3eMIle-
noip3oBanms; [louBoBenerue; [louBoBeneHne ¢ ocHOBaMU reoorur; [10uBsI
benapycu.

Kagenpa mmeer cBou ¢ummansr: PYIT «Yuxo3 BI'CXA» u PIHYII «Un-
CTUTYT IOYBOBEACHUS U arpoXUMHUN». [I0CTOSHHO MonAepKUBaeT U PacIIi-
pSeT HaydHBIC CBSA3W C BEAYIIMMHU y4eHbIMH Poccum, YkpauHsl, ctpaH bai-
TUH. DTO TO3BOIIIO Kadeape BBIITH Ha Oojiee BRICOKHH YPOBEHb HAyYHBIX
HCCIIE/IOBAaHMI KaK MO IOCTAHOBKE LeJIeH M 3ajad, Tak M 10 Crocodam ux
pean3aIimg.

Ha xadenpe Gonplioe BHUMaHKE YAGIAETCS M3JaHHUIO HAYYHOH, ydeOHON
U METOIMYECKON JHTepaTypsl. 3a MOCIEIHNE JECATh JIET KOJUICKTHBOM Ka-
(denpsl MOATOTOBICHBI M W3AaHbl | y4eOHWK, 4 y4eOHBIX TocoOws,
2 cripaBouHHKa, 49 y4eOHBIX mporpamm, 1 Jekmus, 2 y4eOHO-METOUIECKIX
KOMIUIEKCA JUISi CaMOCTOSITENIBHOM paboThl CTyAeHTOB, 4 MoHorpaduy,
4 pexoMeHAaImH MPOM3BOACTBY, 302 craThh, | OTpacieBoil perimamMeHt, pe-
3yJbTaThl MHOTUX HCCIIEJIOBAaHUI BHEAPEHBI B CEIHCKOXO3SHCTBEHHOE IPO-
W3BOJICTBO. B pamMkax mpoBeneHHs HayIHBIX HCCIeOBaHUN Kadeapoit ocBo-
eHo 1,45 mnpa. pyoneit. Ha kadenpe moarotorieHa u 3amuineHa 21 xaHu-
JaTckas quccepTanyst, B ToM gucie 3 B 2015 r.

Bremyckauku kadenpsl paboTaioT CETOTHS B CEIBCKOXO3SHCTBEHHBIX
npeanpusitusix, B HUU, OIIMCX, MunucrepcrBax u BenoMcTax. Padora
Kadenpsl Bcerga Imojydalia BBICOKYIO OLEHKY CO CTOPOHBI PYKOBOJCTBA
YO BI'CXA u pecny0iaukaHCKMX opraHoB, HanmoHanbHOM akajeMuy HayK
Pecnyommmku Benapycs, BACXHWJI, ArpapHoii akagemMun Hayk Pecrry0mm-
ku benapych, MexayHaponHoOW akajieMuu arpapHoro oobpasoBanusi. He-
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ciaydaitHo akagemukamMu HanmoHanmbHOUM akamemuu Hayk PecnyOnmkum be-
napych cramu 5. H. AdanacweB, A.I'. Mexnsenes, . ®. I'apkyma, 3aciy-
JKEHHBIM pabOTHUKOM BhIcIIeH mmKomel — A. M. bparun, akamemukamu
MexyHapoiHO# akanemun arpapHoro oOpasosanus — T. ®. [lepcukoBa u
A. . TopObuiéBa, YICHOM-KOPPECHOHACHTOM JSTOH K€ aKaIeMHd —
B. b. Bopo0OnéB, naypearom npemuu umenn akanemuka 1. H. [IpsHum-
aukoBa (Poccust) — A. U. T'opOpuiéna.

CeroHs MBI BCTIOMHUIIU BCEX T€X, KTO TBOPWJI U IPOJOIKAET TBOPUTH
UCTOPHIO Ka(erphl MOYBOBEACHNS — HE3aTEHINBYIO M NCTHHHYIO, HallMCaH-
HYIO CaMOM JKU3HBIO, TAKOM, KaKoil OHa ObLIa U eCTb.

K 95-JIETHIO KA®EJPBI ATPOXUMHUHU BI'CXA
M 110-JIETHUIO CO AHA POXIEHUSA 3ACJTYKEHHOI'O
JAEATEJISI HAYKH BCCP, JOKTOPA
CEJIbCKOXO3S¥CTBEHHBIX HAYK, TIPO®ECCOPA
P. T. BWIbA®JIYIIA

. P. BWIbA®JIVI, a-p c.-x. Hayk, npodeccop; O. 1. MUILIYPA, kaHz. c.-X. HayK, JIOLCHT;
D. M. BATBIPUIAEB, kauz. c.-x. Hayk, nouent; K. A. 'YPBAH, kaunna. c.-x. Hayk;
M. JI. PAIKEBUY, crapumii npenopasatens, 0. B. KOI'OTBKO, crapiuuii npernogasareis

LenenanpaBieHHble arpOXUMUYECKUE HCCIIEOBAHMS HAYaJIMCh B aKa-
nemuu B 1921 r., xorga Obita co3nana kadexapa arpoxumun. B 1931 r. B
aKaJieMUu ObUT OTKPHIT (PAKyJIbTET arpOXMMHUHU U ITOYBOBEACHUS, KOTOPBIA
SIBIISICA OHUM 13 nepBbIX B CoBeTckoM Corose.

[MepBbiM 3aBenyronM Kadeapoil arpoXUMHUN CTall U3BECTHBIN yUCHBIH,
JIOKTOP CEIBCKOXO3STMCTBEHHBIX HAYK, Mpogeccop, BIOCIEACTBHUU aKaie-
muk Akanemun Hayk BCCP u BACXHUII O. K. Kenpos-3uxman (1885—
1964 rr.).

0. K. Kenmpos-3uxman 3aBemoBan kadeapoit arpoxumun B BCXA B
1923-1931 rr., B 1931-1941 rr. — MOCKOBCKOTO MHCTUTYTa PaCTeHHEBO/I-
ctBa, B 1932-1964 rT. — pyKOBOAMTENb 1a00PaTOPUN M3BECTKOBAHUS KHC-
neix 1ouB BUYA. Tlox ero pykoBoacTBOM ObLITO BBHIMOMHEHO 40 KaHIMIAT-
CKHX U 6 TOKTOPCKHUX AHCCEPTAIUA.

UccnenoBanus, nposeneHHsle B 1921-1931 rr. moa pykoBOACTBOM
0. K. Kenpopa-3uxmana, NO3BOJIHIN CHOPMYIUPOBATE P BaXKHEHIIHX
MOJIOKEHUH M3BeCTKOBaHMA. OHU MOJYYMIM MHUPOBYIO U3BECTHOCTb M JIO
CUX TIOp SIBJISIIOTCA TEOPETHYECKOM OCHOBOM XHMHMUYECKOW MEIHOpanuu
MTOYB.
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BakHoe MecCTO B 3THUX HCCIIEJIOBAaHUAX 3aHWMAeT M3YUCHHE POJIH Mar-
HUSL B H3BECTKOBBIX ynoOpenusx, BbimonHeHHele O. K. KenpobiM-
3uxMaHoM u ero yuenukamu P. T. Bunsnguymem u 1. X. Puzossim B be-
JIOPYCCKOM ~ celbcKoXo3siicTBeHHOM akamemun u B. U. Illemnenewm,
3. I1. TonuapoBoit B MHCcTUTYTE arponovyBoBe/icHus U ynoOpenuii benopyc-
ckoil akanemuu Hayk. MccienoBaHusiMu OBUIO yCTaHOBIICHO, YTO BBICOKOE
COJICp)KaHWE MarHusi B M3BECTKOBBIX YAOOPEHHSAX HE SIBISIETCS BPEIHBIM,
KaK 3TO CYMTAJOCh paHee, a, HA00OPOT, MOJIE3HBIM IS PsIia CETbCKOX O35 -
CTBEHHBIX KyIBTYp. DTO 00YCIOBHIIO MPEAIOCHUIKH [UIS TOCTPOHKH KPYTI-
Heliero npeanpusatus B bemapycu mo mpou3BOACTBY JA0JIOMUTOBON MYKH
(Butebeckoe OAO «/lomomut») Ha 6aze MectopokneHus: «Pyba». B To xe
BpeMsI BO BCe YICOHUKH MO arpOXUMHH BOIILUTH TIOJIOKEHHSI 00 OTpUIaTEIb-
HOM BJIMSIHUM M3BECTKOBAHMS Ha MOJBHMXXHOCTh M JJOCTYITHOCTH psiia MHK-
PORJIEMEHTOB TIPH BO3/IEIIBIBAHUY KapToQes, IbHa U JIIONUHA U O TOM, 4TO
N3BECTKOBAHUE JIOJOMHTOBOW MYKOI B CIMIIKOM BBICOKMX 032X CIIOCO0-
CTBYET IOBBILICHHUIO COACPXKAHUS MarHus 10 3HAYEHHH, CHIDKAIOLIUX YpO-
Kai U IPYTUX KYJIbTYP.

B 1931-1933 rr. xadenpoii arpoxumun B ['opkax 3aBezoBai mpogeccop
®. U. Merenbckuii, a B 1933-1941 rr. — npodeccop I1. A. Kypuaros. B st
TOJbI M3y4YaIWCh TPUEMBI TOBBIICHUS 3(PPEKTUBHOCTH YIAOOPEHHH IOM
KapToQenb ¥ 3epHOBBIE KYJIbTYPHI, BO3SMOKHOCTh IPUMEHEHHS caIlpomnerneil.

27 ner, ¢ 1945-1972 rr., xadenpoii 3aBemoBai 3acay>KEHHBIA IEATEITH
Hayku BCCP, J0KTOp CelnbCKOXO3SHCTBEHHBIX HayK, mpodeccop
P. T. Busadaym (1906—-1972). B 2016 roxy ucnonamiocs 110 et co aust
€ro POXKIECHUS.

On B 1925 rony oxoHumsn MapbHHOTOPCKUHN CEIbCKOXO3SIMCTBEHHBII
TEeXHHKYM, a B 1929 romy — arpoHommueckuii dakynsrer Benopycckoit
CeNbCKOXO03sicTBeHHOU akafgeMuu. [locie okoH4aHus acnupanTypsl ¢ 1931
o 1934 rox paboTan u. 0. 3aBenyromEero kKadeapoil OpraHMYECKON U arpo-
HOMHYECKOH xuMmuu B benopycckoM cafgoBO-OTOPOJHOM HMHCTHUTYTE.
B 1932 roay emy ObLIO MPHCBOCHO yYEHOE 3BaHWE AOICHTa, a B 1934 ro-
Iy — ydeHasl CTeTIeHb KaHAnuaTa C.-X. HayK.

C 1934 no 1941 rr. 6b11 nekaHoM (akyJIbTeTa arpOXUMUU U TTOYBOBE-
JICHHS.

C 1 saBaps 1945 ronma mo 1 ampens 1948 ronma sBISIICS TPOPEKTOPOM
BCXA 1o y4e6Hoit pabote. [IpuHiMan akTHBHOE ydacTue B BOCCTaHOBJIE-
HUM aKaJeMu#, B Habope u paccTaHoBKe KkajapoB. B 1955 rony
P. T. Bunbadaym 3amuTumi JOKTOPCKYIO TUCCEPTALUIO Ha COUCKAHUE yue-
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HOHM CTemeHW IOKTOpa C.-X. HayK, a B 1956 rogy eMy HpHCBOEHO yd4eHOE
3BaHMe npogeccopa.

P. T. Bunpaduym siBiseTcs co3jaTeieM Hay4YHOW IIKOJNBI B 00JIacTH
MUTaHHUS PACTEHUH M U3Y4YECHUs PallMOHAJIBHBIX CIIOCOOOB BHECCHUSI MUHE-
paNbHBIX YAOOPEHUH MOJ CEeNbCKOX035HCTBEHHBIE KyIbTYpHl. [lon ero py-
KOBOJICTBOM 3alllUIIeHo 14 auccepranui.

[TnonoTBOpHast TpymoBas, IeJarornyeckasi, Hay4Has W OOILECTBEHHAs
JIESITEIbHOCTh HEOJHOKPAaTHO OTMEYalach MPaBUTEIbCTBEHHBIMH Harpaja-
Mu. MuHuCTEpCcTBOM BhIciIero oopasoBanuss CCCP HarpakaeH OpoH30BOM
Menanpio «B o3namenoBanue 100-netust co mus poxaenus M. B. Muaypu-
Ha». B 1965 romy emy NMpUCBOCHO 3BaHWE 3aCIYXEHHOTO JACSTENs HAyKH
BCCP, B 1966 rony Harpaxaen opaeHoMm Jlenuna, B 1961 rony — opieHoM
Tpynosoro Kpacnoro 3namenu, B 1949 rony — opaenom «3Hax IToueray.

B 1967-1971 rr. u3bupancs nemnyrarom Bepxosroro Cosera BCCP.

B nocneBoennslii nepron mox pykosonactsoM P.T. Bumbaduryma no
1960 r. rmaBHOE BHUMaHKE OBIIO yJEJIeHO UCCIICIOBAHUIO BIUSIHUS YCIOBHNA
IIUTaHWsI HA OOMEH BELIECTB B PACTEHHSX M KAaueCTBO ypOxKas, pa3paboTke
CHCTEMBI yJI00pPEHHS CEILCKOXO03HCTBEHHBIX KYIBTYD.

B 51 e roxs! OBIIO ETAaTbHO M3YYEHO AEHCTBHE PAIKOBOrO ymooOpe-
HUSI HA ypOXKall pa3iudHBIX CEIbCKOXO3SHCTBEHHBIX KYJIbTYp, B PE3YJIbTAaTE
NPOW3BOACTBY  OBIIM  JaHBl ~ COOTBETCTBYIOUIME  PEKOMEHIAINU
(P. T. Bumpadaym, A. A. Kamukunackuit, A. M. Bbparun). Pekomennammu
ObUIH BeCbMa CBOCBPEMEHHBIMH, TaK KaK IIPOMBIIUICHHOCTh Hadaja IIO-
CTaBIISITh CENBCKOMY X035 CTBY KOMOMHUPOBAHHBIC CESAIIKH.

[TpoBenenue nanpbHEHIINX HCCIEIOBAaHUN OOYCIOBUIIO HEOOXOJMMOCTh
3aKJIaJIKH JUTUTEIBEHBIX HOJIEBBIX OIBITOB B Pa3JIMUHBIX CEBOOOOPOTAX.

ITo mannmaruse P. T. Bunpaduyma B 1949 rogy Ha ombITHOM mosie
«VIBaHOBOY» OBLIT 3aJI0KEH JUIMTENIbHBIA CTallMOHAPHBIA OTBIT B ISTHIIONb-
HOM ceBO00OOpOTE I U3YUeHHsI cucTeM ynodpenus, B 1950 r. — o cxeme
. H. IpsanmnaukoBa, B 1964 rogy oTkpbita npobieMHas sabopatopus ¢
oTmenoM muTaHusS Tpu Kadenmpe arpoxumum. [IpoGnemuas nmadoparopus
pabotana ¢ 1964 no 1991 rr. Ilocne pacmama CCCP ee ¢punancupoBaHme
npekparunocb. C 1964 mo 1972 rr. oTaen TUTaHWS BO3TJIABIISI
P. T. Bubadaym, B nanpaerimem — A. A. Kanukuackuid, A. V. TopOsiie-
Ba, B. A. Monac. B 310 ke Bpemsi ObUI TIOCTPOCH COBPEMEHHBIN 10 TeM
BpEMEHaM BEreTallMOHHBII JOMHK. Bce 3T0 akTMBH3MPOBAJIO HAy4YHYIO pa-
6oty Ha Kadenpe. B To Bpemst He ObUIO JUTEpaTypbl MO IPUMEHEHHIO
ynobpenutii st BCCP.
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C 1957 mo 1972 rr. P. T. Bunmsaduymem B coaBTopcTtBe ¢ A. M. bparu-
HbIM, A. A. Kanmukuackum u A. U. T'opObuieBoit Ob1TH 0000IICHBI TaHHBIC
0 TIPUMCHEHUIO yIOOPEHUH U MOJATOTOBJICHBI K M3IAHUIO 5 CIPABOYHHKOB
o yIOoOPEHUSIM B U3BECTKOBAHUIO.

B nipo6iieMHoi#t TabopaTopuu B OT/IEIIE TUTAHMS PACTEHUH B pa3HBIE TO-
Il paboTad CTapIIMMH Hay4YHbIMH coTpyanukamu B. M. Kypyrenko,
B. M. Komosckas, 1. M. Kupuenko, I'. U. ManryroBa, C. H. Turosna,
3. JI. Audpumona, B. A.Tlerposckas, A.W.Bmacosa, H.M. Topenbko,
C. ®. lllexynosa, B. M. Kypumok, C. B. Kamunckas, JI. C. JIBoiHUIITHU-
koBa, M. H. TsepesoBckas, A.®d. Kocesnenko, H. B. Kpusuukas,
B. H. ITomaskoBa, H. A. Cunopenko, T. Il. KosanpkoBa, B. A. Pynas,
U. H. KimmosmioBa, A. M. Kysmmnos, I1. A. HoBuxo, M. PasyBaHOB,
A. B. benoycos, B. Mapsickuna, H. Mapxkosa, JI. XKyiiko, T. Kagamanosa,
H. A. By6ennosa; crapmue nadopantel: H. K. Tonry6, H. M. KpacHenkosa,
B. T. JIamkesu4, JI. . Hanpeenko, T. A. Crapukosa, T. MuHuHa. AKTHB-
HOC y4yacTHE B HCCIICJOBaHUSIX MPOOJIEMHOW J1a00OpPaTOpUU MPHHUMAIU
npodeccopa A. U. T'op6emera, U. P. Bumpndnym, T. ®. Ilepcuxona,
C. I1. Kyxkpem.

C 1962 r. Buepssle B benapycu nox pykoBoacteom P. T. Bunpadiyma
pa3BepHYIUCHh (PYHIAMEHTAIBHBIC UCCICIOBAHMS MO pa3paboTKe (HU3HoIIo-
THYECKUX OCHOB M MPAKTHYECKUX ACIIEKTOB JOKAJIHHOTO W MEPHOIMIECKUX
croco0OB BHECCHHSI OCHOBHOTO MHUHEPAILHOTO YAOOPCHHUS IO/ Pa3IuYHbIC
CeNBCKOXO03sHCTBeHHBIC KyIbTyphl. P. T. Buibaduryin Bo3riaBisiI 3TH UC-
ciemoBanus 10 1972 roga, a ¢ 1973 mo 1991 rr. — A. A. Kanmukunackuii. ITox
pykoBoactBom P. T. Bumpadmyma wuccinemoBanach 3((HEKTHBHOCTE JIO-
KaJbHOTrO BHeceHus Ha s;tumene u o3umoi pxu (E. I1. Conpgarenkos), kap-
todene (b. A. Kanpko), kykypyse (B. T. Kocapea), caxapHoii 1 KOpPMOBO#t
ceekie (E. I'. Cuportun), monune (3. M. Tomcon), mehe (M. C. Kopobosa),
osce (A. H. Mununu).

PesynpraTthl mccnemoBaHMN IMOKAa3aJid, YTO IPH JIOKATBHOM CIHOCO0e
BHECCHHSI yIOOPEHHUH 10 CPaBHEHUIO C Pa3OpPOCHBIM 03Bl MHHEPAIbHBIX
ynoOpeHnit MoxxHO cHU3MTH Ha 25-30 % M yBeNMYHTH ypOXKalHOCTBH 3ep-
HOBBIX Ha 2,5-4,0 w/ra, kaprodens — 30-50, 3eneHoi Macchl KyKypy3bl —
40-45 1, KopMOBOI#i CBeKbI — 25-36, caxaproit — 30-50 /ra. Bruio ycra-
HOBJICHO, YTO IPH JICHTOYHOM CHoco0Oe BHECCHHs YIOOpEHHs HE Hepeme-
IIMBAIOTCS C IMOYBOW WM CO3JAFOTCS OYard IMOBBINICHHOW KOHICHTPAIMU
9JIEMEHTOB THTAHUs, KOTOpBIE OoJiee MHTEHCHBHO ToTioImmatTcs. [Ipu mo-
KaJbHOM croco0e KO3((HIMEHTHl HCIONB30BaHUS a30Ta BO3PACTAIOT Ha
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10-15 %, ¢doctopa — 5-10 % u kanus — na 10-12 %. Hccnenosaunus mpo-
Bommich TIo BceMy CoBeTckomy Coto3y U KoopauHupoBanuchk BUYA.

B CCCP 0buto nanaxeno npoussojacteo mamuH (C3K-3,3 u np.), mos-
BOJISIIOLIMX I10J{ 3€PHOBBIE M 3E€pPHOOOOOBBIC KYJIBTYPHI CHHIKATh J103bI
yIoOpeHHi W COBMEIIATh ONEPaliy JIOKAIFHOTO W OCHOBHOTO BHECECHHS
yIoOpeHHi M 1oceBa, YTO MO3BOJISUIO KOMIIEHCHPOBATh 3aTpaThl HA BHYT-
punouseHHoe BHeceHue. Opnako nocne pasBana CCCP npousBoacTBo Ta-
KHUX MalIvH OBLIO MTPEeKpaIieHo.

[Inpokoe pacrnpocTpaHeHHe ITOT Croco0d BHECEHHs yAOOpeHHi moiy-
yun B CIIIA u psaje 3anagHOeBpONEHCKUX CTPaH.

ITox pykoBoactBoM P. T. Bunbadurymia mpoBOIMIINCE UCCIIETOBAHUS U
110 3(ppexTUBHOCTH HOBBIX PopM KOMIUTIEKCHBIX yaoopenuit (I'. A. Ilepba).

B 1949-1952 rr. Ha kadenpe arpoXvMMuM BeJ MCCIEAOBaHUS 110 pa3pa-
00TKE CHCTEeM YIOOpEHHUS CEeIbCKOXO3SHCTBEHHBIX KYJIBTYp AaKaJeMHUK
B. U. lllemnienb, KOTOPBIH B 3TOT Nieproa 0611 pektopoM BCXA.

B 1949-1969 rr. Ha Kadenpe arpoxumuu padoTtayl JOKTOP C.-X. Hayk,
npodeccop, 3acmykeHHbIH padoTHUK BhIciei mkoasl BCCP A. M. bparus.
B 1957-1962 rr. A. M. Bparun paboty Ha kadeape arpoXuMHH COBMEIIAT
C JIOJDKHOCTBIO TIPOPEKTOpa IO Hay4yHOit padoTe.

CpaBHUTEIBHON OIEHKE Pa3JIMYHBIX CHCTEM YJIOOPEHUs B HOJIEBOM Ce-
B000OOpPOTE OBLJIa TIOCBAIIEHA €r0 MHOTOJIETHSIS HCCIieIoBaTeIbCcKas padboTa.
B nnmrensHOM cranmonapHoM ombite (1949-1990 rr.) ObUIO yCTaHOBIICHO
NPEUMYILECTBO HABO3HO-MUHEPAIILHOM CUCTEMBI yJOOPEHUS 110 CPABHEHUIO
C HaBO3HOW W MHHEPAJIHHOH KaK Ha MPOAYKTUBHOCTH KYJIBTYp CEBOOOOPO-
Ta, TaK U Ha yIy4IIeHHE arpOXHMHYCCKUX CBOHCTB JEPHOBO-TIOI30JIMCTON
JIETKOCYTJIMHACTOM MOYBBI.

C 1969 r. mocie 3ammThl JOKTOPCKOM auccepTanmuu A. M. bparun cran
paboTaTh 3aBeAyIONIUM Kadeapoit mousoBeaeHus 10 1981 r., a B manbHEi-
1eM rnpogeccopom 3Toi Kadeapsbl.

C 1955 mo 1980 rr. Ha xadenpe padorana Anna MBanoHa I"opObuie-
Ba — JOKTOP CEIBCKOXO3AUCTBEHHBIX HAYK, Ipodeccop.

C 1981 r. ona nepenuta Ha Kadenpy MOYBOBEICHUs, e paboTaia mpo-
(beccopom, 3aBeayronieii kadeapoi.

B ombrtax mox pykoBoactBom A. . I'opOsuteBoit 1 benapycu B Teue-
HHe 25 JeT u3ydanach cpaBHUTENbHast 3G ()EKTHBHOCTD JEHTOYHOIO BHECE-
nust NPK-yno6pennii moj Bce KyJbTyphl IBYX IS THIIOIBHBIX CEBOOOOPOTOB
7 TepUoaAnYecKoTo (3amacHoro) BHeceHms PK-ynoOpenHwmii ¢ exerogHbiM
pa3OpocHBIM BHeceHHeM. boJbplioe BHUMaHUE OBIIO YICJICHO BIHSHHIO

17



JUINTEIFHOTO ~ TPUMEHEHHs yHOOpeHHI Ha COCTOSHHE IOYBEHHO-
MTOTJIOIAIOIIETO KOMITIIEKCA MOYBHL.

B 3tux uccnemnoBaHusx ObLIa MOATBEPIKICHA BBICOKAs 3(P(EKTUBHOCTD
JICHTOYHOTO BHECCHUS YIOOpPCHHMI W IOKa3aHO, YTO 3alaCHOC BHECCHHE
obecrieuynBaeT paBHBIC WK 00J€e BBICOKHE YPOXKAaHW CEIbCKOXO3SIUCTBEH-
HBIX KyJIBTYp IO CPaBHEHHIO C €XETOTHBIM pPa3OpOCHBIM, YBEINYHBACT
MPOU3BOAUTEILHOCTH arperatoB Ha 35-40 % u cHukaer 3aTparsl Ha pabdo-
Tax ¢ ynobpenusmu Ha 35-50 %. Ob6a crocoba — JIOKaIbHBIN, 3aMacHON —
MOBBIMIAIOT KO3 (UIMEHTH HCIOJIB30BAHMSA THTATEIBHBIX BEIIECTB U3
YIA0OpEeHHUH.

B 1973-1990 rr. xadenpoii 3aBenoBan 3acily>KCHHbIH paOOTHHK BbIC-
mei mkonel BCCP, HOKTOp CelbCKOXO3SMCTBEHHBIXHAYK, Mpodeccop
A. A. KanukuHckuit.

Ilocne oxoHuanus acnupaHTypsl B 1954 r. A. A. Kanukunckuil 3amu-
T KaHIUIATCKYI0 TUCCEpTaluio. B 3TOM ke roly OH MONy4YdsI 3BaHHE
nouenra. C 1955 no 1962 rr. pabotan JeKkaHOM arpoHOMHYECKOro (akyJib-
Tera, a ¢ 1962 mo 1965 rr. — mpopekropoM 1o ydedHoit padote, ¢ 1966 mo
1971 rr. — mexaHoM (hakysbTETa arpOXMMHUHM M MOYBOBeAcHHUs, ¢ 1973 mo
1991 rr. — 3aBenyrommii Kadeapoit arpoxumud, ¢ 1991 mo 1993 rr. — mpo-
(heccop sToli kadempsl.

A. A. KanukuHckuil ABisieTCsl co3haTesnieM Hay4dHo#l mikonbl. [lon ero
PYKOBOJICTBOM 3aIllMIeHO 23 kaHaWmaTckue auccepranmuu. OH cOaBTOp
yueOHUKa «ATPOXUMHS», CIPABOYHHKOB IO YIOOpPEHUSIM, MMOJIy4mI 3 Ta-
TEHTA HA U300PETCHUS.

ITox pyxoBoxcTBoMm A. A. Kanmnkunckoro Ha none «TymkoBo» addek-
TUBHOCTH JIOKAJBHOTO Croco0a u3ydanack B 2 ceBOOOOPOTaX, 3aJI0KCHHBIX
HA MOYBaX, OTIMYAIOIIUXCS IO YPOBHIO TUIOI0POIHSL.

HccnenoBanus moka3ajy, 4TO JIGHTOYHBIA CITOCOO BHECEHUS yIOOpeHU
B 3aBUCHUMOCTH OT JI03 MHHEPAJIBHBIX yIOOpeHuil crrocobCTBOBAN IO CpaB-
HEHHIO ¢ pa30pPOCHBIM Ha JAEPHOBO-TIOI30JUCTOH JIETKOCYTIMHACTON ITOYBE
MTOBHIICHUIO TPOAYKTUBHOCTH CEBOOOOPOTa HAa HU3KOM (pOHE ILIOOPOAS
Ha 2,6-4,3, cpeanem — 3,2—4,4 u Boicokom — 2,1-3,0 1/ra. Takum oOpazom,
IIPHU TIepexofie OT HHU3KOTO YPOBHS IUIOAOPOAWS K CpenHeMy 3(PQeKTHB-
HOCTh JIOKAJIBHOTO BHECEHUS HE CHMXKajnach. Heckoinbko HUXE JelcTBHE
JIOKaJIbHOTO CIIOC00a OBUIO Ha BEICOKOM (DOHE TIIOIOPOIHSI TOYUBEL.

UccnenoBanusi, mnposeaeHHsle A. A. KamukuHckuM Ha  JI€pHOBO-
MOJ[30JIUCTBIX MMOYBAX PA3HOrO TPAHYJIOMETPUYECKOTO COCTaBa MOKA3aJH,
410 Oosiee IPPEKTUBHBIM JICHTOYHOC BHECEHHE OBLIO HA JICTKOCYTJIMHH-
CTBIX, HIDKE — Ha CYMECYAHBIX M CIIC HIKE — Ha TICCYaHBIX TOYBAX.
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OHOBPEMEHHO IPOIOIKAINCh KPATKOCPOUYHBIC OIBITHI (2—3-JICTHHE)
mo u3yueHuro 3hdexkruBHOCcTH criocoboB BHeceHUs: NPK-ynoOpenuii mon
kykypy3y (JI. A. Bepemeiiunk), kaprodens (B. B. Manamenox), paznuansie
copra stumens (K. A. Haiinenosa), osumyto muenuny (T. E. u E. B. Koma-
posel), nen-ponryner (C. ®. Xoapsukosa), kinesep (T.®d. IlepcukoBa u
C. H. flnuuk), spoyto mmenuny (C.®d. Peyukas), o3uMmyro poxb
(O. H. Maxaceea u O. B. Ilogny6Hnas), siposoii panc (C. 1. Kypranckas).

[IpenogaBatenu xadenpol arpoxumMun bCXA u3ydanu nmpueMbl BHecCe-
Hus ynmobpenmit Ha cenokocax (I'. SI. KopobGoma, E. B. Crpenkosa,
C. M. Kamacun), TMAY (B. A. Honac), ocanka crounsix Box (H. II. Pe-
mernkui), conomsl (B. b. Bapetinia), HoBbIX GopMm ymoOpeHuit B ceBooOopo-
tax (C. ®. [llekynora, C.II. Kykpem), MukpoymnoOpeHuii moa 6000BbIe
kynsTypel (P. P. Buipadumym), xemaTHoi ¢GoOpMBI MHKpOyI0OpeHHI
(M. B. Koanesa). ITo »TuM HampaBieHHsSM HCCIIEIOBaHUI ObLIM 3alluIie-
HBI KaHJIUJATCKUE AUCCEPTALIH.

B 1991-1996 rr. xadenpoii 3aBenosan nouent B. A. Honac.

Buxrtop ABrycroBuu MoHac — KaHIUAAT CEIbCKOXO3IUCTBEHHBIX HAYK,
noueHt, ITowgernsiit npodeccop BI'CXA, naypear ['ocynapcTBeHHo# npe-
mun Pecrry6nuku benapych B 061acTi HAyKH U TEXHUKH.

BukTop ABrycTOBHY BBIIONHSUI OONBIIYI0O HAayYHO-OPTaHU3ALNOHHYIO
paboty. C 1963 mo 1972 rr. paboTan 3amecTuTeNeM IeKaHa 3a09HOTO OTIe-
neHns arpoHomudeckoro daxynstera BCXA, a ¢ 1972 no 1987 rr. — nexa-
HOM (paKyJIbT€Ta arpOXUMHHN H TOYBOBEICHHS.

3a co3maHue KOMIUIEKca yd4eOHOM JINTepaTyphl IO arpOXUMHU B COaB-
TopctBe ykazoM [Ipesnnenta PeciyOnmku benapyces emy npucysxaena I'oc-
ynapcrBeHHas npemus PecryOnuku benapyck B 061acTu HayKH M TEXHHUKH.
OH coaBTop yueOHuka «Arpoxumus» (1995, 2001, 2013) n yuebnoro mo-
cobust «Cucrema ynoOpeHus CenbCKOX03IHCTBEHHBIX KyIbTyp» (1998).

ITox ero pykoBojacTBOoM H3ydaiach 3()(EKTHBHOCTh HABO3HBIX CTOKOB
KMBOTHOBOJIYECKMX KOMILIEKCOB M CHCTEMa y100peHHs KapToders.

C 1986 mo 2012 rr. Ha kadenpe arpoxumun padorana T. @. [Tepcukona,
JIOKTOp C.-X. HayK, npodeccop. B 2003 romxy 3ammuThia JOKTOPCKYIO JTHC-
CepTaLHIO.

C 1999 mo 2012 rr. oHa SBJSUIACH JEKAHOM arpodKOJOTHIecKoro ¢a-
kyabTeta. C 2012 roma T. ®. [lepcukoBa — 3aBenyromiasi kKageapoi oYBo-
BegeHus bBI'CXA.

Bonbioe Buumanue T. ®. [lepcuxoBa ynensier mpodieme Ouosoruie-
cKoro asora B 3emsienenuu. [lox ee pykoBoACTBOM 3amuiieHo 6 kaHauaat-

19



CKHX OHMCCEpTAIHii, MOATOTOBIeHO OoJiee 350 HAyYHBIX U METOIUYECKUX
pabor.

C 1981 no 2011 rox Ha kadeape arpoxumun paboTall JOKTOp C.-X. HayK,
npodeccop, naypear ['ocynapcreennoit npemuun Pecryonuku benapyck B
oOnactu Hayku u TexHUKH, akagemuk MAAO C. I1. Kykpemr.

Nmeer 267 omyOnrKkoBaHHBIX paboT, U3 HUX 46 — 3a pybexom. 1M paspa-
0oTaHbl M M3JaHBI B COABTOPCTBE C JAPYTMMH YUEHBIMH 5 MOHOTpadwuii,
14 yyeOHMKOB ¥ y4eOHBIX mocoOui, 9 HaydHBIX pekoMeHpmarmi. OCHOBHOE
HaNpaBJiCHHE €ro HayJYHBIX HCCIIEIOBaHUM — pa3paboTka pecypcocbepera-
IOIINX HAYYHO-OOOCHOBAaHHBIX TEXHOJIOTHI BO3MENBIBAHUS JIbHA-IONTYHIIA
1 JIbHa MaCJIMIHOTO.

ITox pykoBoactBoMm C. I1. Kykpema 3amuiieHsl TpH JUCCEPTAIUMOHHbBIE
paboThl Ha COMCKaHHME YUCHOH CTEIeHH KaHuaTa CeJIbCKOXO03SHCTBEHHBIX
HayK.

C 1996 roxa xadeapoit arpoXxumMmun 3aBeAyeT TOKTOP C.-X. HayK, IIpo-
¢deccop U. P. Bunpaduym. U. P. Bunpaguymn Brepesie ¢ HCIOIb30BAHUEM
METOJIOB ONpeAeeH s (ppaKIMOHHOTO COCTaBa MUHEPAJIBbHBIX U OpraHuYe-
ckux (ocdartoB nccnenoBan GoOpMbl COeTUHEHUH MUHEPAIBHBIX U OPTaHH-
geckuX (ocdaToB B aBTOMOPQOHBIX, SPOAUPOBAHHBIX U 3a00JI0UCHHBIX Jep-
HOBO-TIOA30JMCTHIX MOYBaX Ppa3HOTO TPAaHYIOMETPUYECKOTO COCTaBa, B
JUTHTENBHBIX CTAIlHOHAPHBIX OMBITaX C yAOOPEHUSAMH — TPaHC(HOPMAIHIO B
IoYBax BHOCUMOTO ¢ ynoopenusmu pochopa. Cozman HAyqIHYIO arpoOXUMH-
YECKYIO IIKOJIY IO MpodiieMaM onTUMu3anud GochopHOro pexuma JepHO-
BO-TIOJI30JIUCTHIX TIOYB, HCCIEAOBaHNI0 A((HEKTHBHOCTH HOBBIX (OpM
ynoOpeHni, OaKkTepHaldbHBIX OUa30TPOGHBIX M (POCHaTMOOMIMYIOIINX
OuormpenaparoB, peryJsITopoB pocTa pacTeHUi, pa3paboTke pecypcocbepe-
ralomneil TeXHOJOIMH KOMIUIEKCHOTO NPUMEHEHUs! YIOOpEeHWH M CpeacTB
3aIIUTHl PACTCHUI NPU BO3JENBIBAHMH CEIbCKOXO3IHCTBEHHBIX KYJBTYD.
ITog ero pykoBOACTBOM M IIpU €ro KOHCYJIbTUPOBAHUM 3allUILCHO
9 nuccepranwii, B TOM 4ncie 8 kaHaquaaTckux u 1 mokropckas. [To pesyinb-
TataM WCCIeJ0BaHMi omyOsnkoBaHo Oosiee 400 HaydHBIX W HAYYHO-
METOINYECKUX paboT, B TOM 4ucie 36 KHuT, 3 yuyeOHHKa, 20 yueOHBIX IMO-
cobwmif, 21 pekoMeHIaIMS NPOU3BOJCTBY, a TAKXKE PSII HAYIHO-TIOMYJIIPHBIX
KHHUT («ATPOXHMMHS B BOIIPOCAxX M OTBETaxX» M Ipyrux), 140 HaydHBIX CTa-
te B HaydHbIX xypHanax CCCP, BCCP u 3apy6exHubix ctpan. U. P. Buib-
ndurym n3dpan akanemukoM MAAO (Poccust), ynocroen I'ocynapcTBeHHoM
npemun benapycu u npemun HAH Benapycu, nHarpaxxaesn menansto ®pan-
nucka CKOpHUHBI.
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Ha mpotsxeHun psaga jieT mpenogaBaTeny Kadeapsl SBISUINCh PyKOBO-
JIUTEJIIMU HayYHO-TEXHUYECKUX IPOrpaMM HJIM UX PasjelioB (110 TpaHTy
®doHma QyHIamMeHTaIbHBIX HcciienoBannii PecrnyOnukn benapycs, rocy-
JTApCTBEHHBIX HAYYHO-TEXHHYECKUX IPOrPaMM «ATpOIPOMKOMILIEKC),
«ATpONPOMKOMIUIEKC — BO3POXKACHUE cenay, «3emilefenne U pacTeHHe-
BOJICTBOY, «bropannoHanbHble eCTUIHIBD, « BHONPOAYKTHBHOCTBY, «AT-
POTIPOMKOMIIIIEKC — YCTOWYMBOE pPa3BUTHE», «/IHHOBaIlMOHHBIE CHCTEMBI
3emyienenus» M apyrue. Pykoomurensmu mporpamm Obum . P. Buob-
n¢mym, A. P. Hpranos, C. II. Kykpem, T.®.IlepcukoBa. OcHOBHOE
HaTpaBJIeHHE WCCICNOBaHMN — pa3padoTka Y(PPEKTHBHOW SKOIOTHIECKU
cOanaHCHPOBaHHOH, pecypcocOeperaromeil CHCTEMBI YA00pEHHsT OCHOBHBIX
CENTbCKOXO3SIMCTBEHHBIX KYJIbTYp B WHTEHCHBHOM 3E€MJIC/ICIINH C UCIIOIb30-
BaHHUEM HOBBIX (OPM MaKpO-, MHUKPOYIOOpPEHHIA, PErysITOPOB POCTa U
OuornpenapaTos.

ITo pe3ynpTaTaM Hccie0BaHui onmyonukoBaHo 18 moHorpaduwmii, 30 pe-
KOMEHJALWN IPOU3BOJACTBY, PsAJl HAyYHBIX cTaTed B XKypHanax bemapycu u
3apy0OexHBIX CTpaH.

C 2001 mo 2015 rr. Ha kadeape arpOXUMHUK ObLIO BBITOJHEHO U 3allH-
meHo 18 mucceprammii, B ToM uucne 16 xanmmmarckux (K. A. T'ypOas,
A. C. MacrepoB, M. H. Kanp, [I. H. IIpokonenkos, O. U. Mumypa,
A. A. llpiranoBa, C. M. Muxyi, 3. M. bareipmaes, A. I'. [opomsxk,
A. B. Kakminnues, A. A. Xoasukos, H. JI. ITouroBas, C. [. Kypranckas,
M. B. Lapesa, B. I1. ykros, A. B. lllepiaeB) u nBe JOKTOPCKUE IHICCEP-
tarmu (C. I1. Kykpem, T. ®. Ilepcukosa). Becero na xadenpe arpoxumun
BBITIOJTHEHO OoJiee 60 KaHIUJATCKUX U 7 TOKTOPCKUX TUCCEPTAIINU.

W. P. Bunsadurymry B coaBtopctBe ¢ B. B. Jlana u A. P. [{piranoBeiM 3a
UK Hay9IHBIX paboT «llyti moBwimeHns 3¢pQekTHBHOCTH MHHEpPaIbHBIX
yA00peHnl U KauecTBa pacTeHUEBOAUeCKoi poaykiuu» B 2006 roxy Oblia
npucyxjaena npemusi HanmonanbHoi akagemuu Hayk benapycu.

Ha xadenpe Gosbliioe BHUMaHUE YAETIAETCS METOINIECKOMY oOecriede-
HHUIO ydeOHoro mpouecca. IlpenonaBarensimMu kadenpbl arpoXUMHN HAIH-
caHo 3 y4yeOHHMKAa «ATpPOXMMHS» ISl BBICIIMX Yy4YeOHBIX 3aBE/ICHHH,
27 yueOHbIX mocobuii ¢ rpudom MunucrepcTBa obOpazoBanus u YMO,
6 Jexuui, psii METOIMYECKUX YKa3aHUi, 5 CIpaBOYHUKOB MO YA0OpEHHSM,
1 cpaBOYHUK arpoXMMHUKa 1 1 CrpaBOYHOE MOCOOHE PYKOBOJUTEINSIM CEJIb-
CKOXO3HCTBEHHOTO IPON3BOJICTBA, MTOJIYYEHO 4 TTaTCHTa Ha H300pETeHNE.

3a UK y4eOHUKOB M YUEOHBIX TOCOOUH (8 paboT) 1Mo arpOXUMHYCCKUM
JUCLUILIMHAM IS CTYACHTOB BY30B M YYal[MXCSl CPEAHUX CIICIMAIbHBIX
y4eOHBIX 3aBelleHHMH mpernogaBareny Kadenapsl arpoxumuun W. P. Buib-
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ndmaym, C. IT. Kykpem, B. A. Monac B coaBropctBe ¢ A. P. I[piraHoBbIM,
U. M. bornesuuem u B. B. Jlana B 2003 roay Obum ynocroensl ['ocynap-
cTBeHHOI npemun Pecniyoniku benapych B 001acTi HAyKH U TEXHUKH.

JlurensHoe BpeMs Ha Kadeape paboTayii JOLEHTHI, KaHAWAATHI Cellb-
ckoxoszsiiicTBeHHBIX Hayk I'. f1. KopobGoma (1945-1964), 5. M. Tomcon
(1946-1982), P. P. Bumpadumym (1956-1986), C. M. Kamacun (1969-
2000), H. K. 3akpesckas (1974-2005), C. ®. Kykpem—Xonsakosa (1987—
2012), accucTeHT, KaHIUAAT cebCcKoXxo3siicTBeHHBIX Hayk C. @. Peymkas
(1979-2003). HempomoiKuTeapbHOE BpeMsi pabOTaNH TakKKe ACCHCTEHTHI
JI. A. Maxkaposa, T. A. Komsna, E. B. CtpenkoBa, A. A. X0 HKOB.

B pasnusie roap! Ha kadenpe padotanu crapmme tadopantsl K. C. Kiu-
MeHkoB, JI. A. KynpsiBiiesa, 3. U. Pemenxkas, B. H. JlaryHoBa, 3aBemyromias
naboparopueit H. K. I'ony6, nabopantst B. T. Terepckuii, A. E. Jlarymxku-
Ha, 3. A. ABaeeBa, A. M. Kanycrtuna, E. 1. Makcumosa, H. M. Tarkuna,
HU. B. Muxanesa.

B Hacrosmee Bpems Ha Kadenpe paboraer 6 npenopasareiel
(M. P. Bunbnduyn, 3aBenyromuii kadeapol, TOKTOp C.-X. Hayk, Ipodec-
cop; O. M. barsipiiaeB, noLeHT, KaHaAuaaT c.-X. Hayk; O. WM. Mumypa, no-
IeHT, KaHauaaT c.-x. Hayk; K. A. I'ypOan, crapmmii mpenojaBarenb, KaH-
munat c.-X. Hayk, IO. B. KoroTsko, crapmmii npenogasarens; M. JI. Paake-
BWY, CTapIIA{ IpenojaBareib) U 4 COTPYAHHKA OOCITY)KHBAIOIIETO MEPCO-
Hana (C. B. BonkoBa, 3aBenyromas nadbopatopueis; 1abopantsl 1 kareropun
T. A. ConosbeBa, JI. B. XXyxk, O. B. Myp3oBa).

BeimyckHuKaMu GaxynbTeTa arpoXUMAN U TOYBOBEICHUS SIBISIOTCS HU3-
BecTHbIC yueHbie: akajeMuk HAH Benapycu, 1okTop c.-x. Hayk, nmpodeccop
H. H. bambanoB, mokrtopa c.-x. Hayk, npodeccopa H. H. Besnrommsrit,
H. H. Cemenenxo, C. E. T'onosartsiii, JI. A. Bepemelunk, noktopa c.-X.
Hayk M. @. Tuso, H.I". baunno wu npyrue. BeimyckHuku kadeapsl arpo-
xumun padorator B OINHUCX, HayyHO-HCCIIENOBAaTEIbCKUX HHCTHTYTAX,
CEJIbCKOXO03HCTBEHHBIX NpeaAnpuATUAX, MI/IHI/ICTepCTBaX U BEAOMCTBAXx.

KosutektnB kadenapsl arpoXHMMHUM TIOJIOH TBOPUECKHUX IUIAHOB M PEIIN-
MOCTH TIPOJIOJDKATH CIaBHBIC TPAUIINH HALIUX MIPEALIICCTBEHHUKOB.
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VK 631.854.2

IPPEKTUBHOCTH UCIIOJIb30BAHUS HHAIOLIMHOT'O
IOMETA B 3EMJIEJEJINN POCTOBCKOMU OBJIACTH

E. B. ATA®OHOB, n-p c.-x. Hayk, npodeccop;
P. A. KAMEHEB, kaHz. c.-X. HayK, JIOLICHT,
OI'BOY BO «JloHCKO# TOCYIapCTBEHHBII arpapHbIil yHHBEPCUTET»,
Pocrosckas obmacts, Poccust

B cBs3u ¢ opraHmzanmeil KpymHOTO MPOW3BOJACTBA MHIAIOMIMHOTO Msica
kommnanueit OO0 «kEBPOJIOH» B Okts16pbckoM paiione PocToBckoit 006ma-
CTH BaXHOW NMPOOIEMOH CTaja yTUIM3ALMs MHIOMIMHOTO ITOMETa, OIpesae-
JIeHWe YCIOBHH ero 3(pQeKTUBHOrO MCHOIb30BaHUS B 3eMIICACIHN PETHO-
Ha [1].

B 2014 roay xonu4ecTBO MHIIOMIMHOTO TIOMETA, OJYyYEHHOTO MPHU BbI-
pamuBaHuM WHACHKH, cocTaBmwio 100 TeIC. TOHH. B mepcrexTuBe pa3BuTHsA
KOMITaHWH ¥ B OJIMDKaiIIe ToIb! INIAaHUPYETCS CYIIECTBEHHOE PACIINPEHHE
MIPOU3BOJICTBA, B PE3yJIbTaTe KOTOPOrO BBIXOJ rmomera yBeauuurcs ao 300
u GoJjee ThIC. TOHH.

B 2008-2012 rr. Ha 4epHO3eME OOBIKHOBEHHOM (CEBEPOTPHUA30BCKOM)
[0J1 KYKYpY3Y U SIpOBOM S'YMEHb BHOCUJIM MHIIOLIUIMHBIA MOMET B 103aX 2,5—
20 T/ra TOJ TPEANOCEBHYIO KyjbTHBaIuio. ONTUMAaNbHAs 032 MO 3TH
KynsTypsl — 10 T/ra. [IpnbaBka yposkaifHOCTH KyKypy3bl Ha CHIIOC COCTaBH-
na 26,5 %. Coop OGenka moBwicuicss Ha 38,8 %. IIpomyKTUBHOCTH 3BEHA
MIOJIEBOTO CEBOOOOPOTA APOGOU AUMEHL — HOOCONHEUHUK — APOBOLL AUMEHD B
cpenHeM 3a 3 nmkia noseicwiachk Ha 29,8 %. [IpubaBka B cOope Oenka B
3epHe s;aMeHs coctaBmia 40,5 %, a cbop xupa ¢ ypoxKaeM I0JICOTHEUHH-
ka — Ha 15,9 %. B 3BeHe ceBo0OOpOTa KYKYpY3a HA 3¢pHO — O3UMAS NULEHU-
ya — sAposoll siuMeHb COOp 3ePHOBBIX eAWHMI yBenudwics Ha 19,9 %, coop
6enka — Ha 30,4 %.

B omnpitax, npoBeaeHubx B 2010-2015 rr., HHAIOMIWUHBIA TOMET BHOCH-
JIU OCEHBIO TOJ| MOJCOTHEYHHUK M TOJ Map B J03aX 5-25 T/ra ¢ 3amenkoiu
ruryroM Ha 25-27 cM u muckatopom Ha 10-12 cMm. DddekT oT momera kak B
MIEpPBBIA TOA, TaK U B LIEJIOM B 3BEHE CEBOOOOPOTA 1100COIHEUHUK — APOBOU
AYMeHb — 03umas nuienuya ObUT BhIMIE Mo Beramke. Ho Ha oboux ¢orax
00paboTKM 1MOYBBI OH JOcTOBepeH. OnrumanbHas 103a nomera — 10 1/ra.
ITpubaeka k koHTpPOIO — 36,5 %. CojepikaHue KUpa B ypoxKae CeMsH MO/I-
COJIHEYHHKa MOBbIIIaNock Ha 67,8 %, cOop Oenka B ypoxkae slIMEHS U IIIe-
HULEI ¢ 1 ra moseicuics Ha 28 %.
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Ho B 3BeHE ceBO00OPOTA NAp — 03uMas nueHuya — KyKypy3a Ha 3epHo —
o3umas nuwenuya B cpenteM 3a 2 mukina B 2010-2015 rr. He oTMedeHo mpe-
MMYILECTBA CIOCO0a 3a/IeNIKH MHAIOIMIMHOTO ITOMETa B MO4BY. MakcuMalb-
HBII IpUpPOCT c60pa 3€PHOBBIX CAMHMI] NTOJIY4YEH Ha BapHaHTE C J030H I0-
meta 20 1/ra u coctasui 38,1 % o ¢ony nuckosanue u 39,8 % no Bemarm-
ke. He okazax cymecTBeHHOTO BIMSHHA croco0 3afefky IoMeTa W Ha Ka-
YECTBO IOJIEBBIX KYJIBTYP.

B 2010-2012 rr. mpu BeIpaIllMBaHUM CIAJKOTO IMepua u OaxjgakaHa B
OTKPBITOM TPYHTE Ha KareJbHOM OPOLICHUH HHIIOIINHBIA ITOMET BHOCHIN
O] IPEANOCaI0YHYIO KYJIbTHBALUIO B 03aX 5—-30 1/ra. OntuManbsHas 103a
o 06e kynmeTypsl — 30 T/ra. [IpnbaBka yposkalfHOCTH IepIia coCTaBisiia
17,2 % npu yposkaiiHOCTH Ha KOHTpoJje 65,3 1/ra, baknaxana — 23,6 % npu
YpOkalfHOCTH Ha KOHTpoIe 56,7 T/Ta.

KpI/IBI)Ie H3MEHEHU N ypOX(aﬁHOCTH OTACIBHBIX TOJIEBBIX KYJBTYP IOI
JIEWCTBHEM HHIIOIINHOTO NMOMETAa OYEHb CXOMHBI. THHOMYHBIA TpUMeEp —
KyKypy3a. [IpubaBka ypoxallHOCTH Pe3KO yBEIMYMBACTCS IPH TOBBIILICHUN
no3sl 1o 7,5-10 t/ra. B muamazone 10-15 u B psne cirygaes 15-20 1/ra oHa
HU3MEHACTCA MaJlo, a Ipu uanbﬂeﬁmeM YBCJIMYCHUUN NO3bI CHUKACTCH.

CormocraBiieHHEe KOJIMYECTBA a30Ta, KOTOPOE BHOCHUTCS B ITOUBY C KaX-
JION 1030# IOMeTa B KOHKPETHBIN IO, C KOJINYECTBOM MUHEPAIBHOTO a30Ta
B IIOYBE NPHBENIO K CICAYIOIUM pe3ynbTaTtaM. [Ipu yBenmueHUH KOJIHde-
cTBa a3oTa B nomete 110 300 Kr/ra cyMMapHOe COAep)KaHue MHUHEPAILHOTO
a30Ta B I0YBE YBEIMYUBACTCS, a 3aTEM HaunWHaeTcs cHxeHue. [Ipn nose-
neHnu 10361 10 350—400 xr/ra oHO ciaboe, a 3aTeM OYEHb PE3KOe, U NpH
600 kr/ra 3HaYeHHUS HUXKE, 9eM Ha KOHTpPOJIE.

CrenoBarenbHO, Ype3MEpHOE INOBBIINICHHE COJIEp)KaHMs a3ora (Bcex
(hopM), BHOCUMOTO B TOYBY C TTIOMETOM, HE TOJILKO HE CIIOCOOCTBYET yIIyd-
IICHUIO a30THOTO PEXUMa IOYBBI, HO, HA00OOPOT, BBHI3BIBACT YTHETCHUE aM-
MOHUUIMPYIONMIEH W HuTpuduuupyoomed Mukpodiaopsl. Jlo3a azora B
rektapHoi Hopme momera 400 Kr/ra U MOJEBBIX KyJbTyp B OOrapHBIX
YCIOBUAX ABJIACTCA, IO-BUANMOMY, HpeﬂeHBHOﬁ.

Taxum 06pa30M, TMPUMEHCHHUE TMOMETA IMO3BOIACT CYIIECTBEHHO ITOBBI-
MaTh IUIOZOPOJME TIOYBBI, YBEIWYMBATh YPOXKAWHOCTH CEIHCKOXO3SIH-
CTBCHHBIX KYJbTYpP, YyJIydllaTb UX Ka4C€CTBO, MOJIYy4YaThb BBICOKHH YKOHOMH-
yecknil 3QQPEKT M NpeJoTBpaIlaTh BO3HHKHOBEHHE AIKOJOTHYECKHX MpO-
Gmem.

JIUTEPATYPA
1. Aradonos, E. B. BausiHre UHIIOMIMHOrO MOMETa Ha arpOXMMHUYECKHE CBOWCTBA 110Y-
BBl M YPOXKaWHOCTb IOJACONHEYHHMKAa Ha YepHo3eMe obbikHOBeHHOM / E. B. Aragonos,
P. A. Kamenes, JI. A. Manamos // Arpoxumust. — 2015. — Ne 7. — C. 17-24.
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VK 631.4

I'VMYCHOE COCTOSAHHUE ATPOJEPHOBO-ITAJIEBO-
HOA30JIMCTBIX ITOYB OPHIAHO-MCTUCJIABCKOT'O
MMOYBEHHO-9KOJOI'MYECKOI'O PAUOHA

T. H. ABAPEHOK, kann. c.-x. Hayk; C. B. IIYJIbB['UTHA, xaHz. c.-X. HayK;
O. B. MATBIYEHKOBA, kaunza. c.-x. Hayk; I'. I'. KAPIIOBUWY, 3aB. 1a6. arpoXuMHUYecKuX
anamu3oB; C. B. JIBIABIIIKO, umkenep-nouosen |l kar.
PVII «MIHCTUTYT NTOYBOBEJICHUS U arPOXUMUNY,
r. Munck, Pecrrydnuka benapycs

C KOJIMUECTBOM U KaueCTBOM I'yMYCOBBIX BELIECTB TECHO CBSI3aHBI OC-
HOBHBIE MOp(doJIorHYecKkne PU3HAKU M0YB, UX BOAHBIA U TEMJIOBOH PEXH-
MBI, QU3NYECKUE U (HU3MKO-XMMHUUYECKHE CBOMCTBA, coJepKaHue U (HOpMbI
COEIMHEHUI OCHOBHBIX 3JIEMEHTOB IHTAHUS PACTEHHH, OMOXMMHUYECKHE U
MHUKPOOHOJIOTHYECKHE TTOKA3aTEIH.

OObexTaMu HCCIECIOBAHUS SBHINCH HanOoiee xapakrepHble mist Op-
IIaHO-MCTHCJIaBCKOTO TTOYBCHHO-3KOJIOTHYECKOTO paiOHa ITOYBBI ITaXOT-
HBIX 3€MEIIb — arpoepPHOBO-MAICBO-TIO[30UCTIC THIHYHbBIE (pa3zpe3 1) n
arpoAepHOBO-TIAJICBO-TIOI30IMCTHIE CO BTOPBIM T'YMYCOBBIM T'OPHU30HTOM
JIETKOCYTJIMHUCTBIE MOYBbI® (paspe3 2), Pa3sBUBAIOIIMECS HA JIECCOBBIX OT-
noxenusx, Ha teppuropun CIIK «3namsa Tpyaa» Mcrucnasckoro paiioHa.
XapakTepucTHKa T'YMYCHOTO COCTOSIHUSI NOYB HpOBEJEHa Ha OCHOBaHHMHU
JIAaHHBIX TPYMIIOBOTO M (PPAKIIMOHHOTO COCTaBa 1o cxeme TiopuHa B MOJU-
¢uxanuu [TonomapeBoi-ITnoTHIKOBOH.

OpHOW W3 TNABHBIX TCHETHMYECKHUX XapaKTEPUCTHK arpoJiepHOBO-
MOJ30JIUCTHIX T0YB ABISAETCS COJECpPIKaHUE M KaueCTBO OPraHMUYECKOTO Be-
mecTBa. JJaHHBIE ONpeneNeHUs] TPYIIIOBOTO M (PPAKIMOHHOTO COCTaBa Ty-
Myca MaxOTHBIX TOPU30HTOB MOKa3bIBAIOT, YTO B MX COCTAaBE MPEOOIanaoT
TYMHHOBBIE KHCIIOTBI, COJepKaHHe KOTOpBIX cocTtaBisieT 50,92 u 48,13 %
COOTBETCTBEHHO. B TymMycoBoM ropusonte [A;] pa3spes3a 2 comepkaHue ry-
MHUHOBBIX KHCJIOT Bo3pactaeT — 57,76 %, cpeau koTopbix npesanupyet |l
¢dpaknus, cBs3aHHas ¢ KanbiueM, — 25,18 % npotus 17,03 % B naxoTHOM U
15,74 % naxoTHOM paspe3a 1, 4TO, BOBMOXHO, CBUJIETEILCTBYET 00 arpo-
T€HHOM IPOUCXO0KACHUH 3TOTO TOPU3OHTA.

[Mpeobnananue | Gppakiyuy ryMHHOBBIX KHUCIOT B MAXOTHBIX TOPU30HTAX
uccaenyembix mnous (41,03-47,27 % ot cymmsr I'K) ykasbiBaer Ha cymie-

1
HOMCHKJ’IaTypa TI0OYB W TOPU3OHTOB IMPUBOAUTCA  COINIACHO <<Knaccuq)m<aunu,

JIMAaTHOCTHKE M CHCTeMaTH4YecKoMy cmucky mous bemapycm», Cmesn H. W., Lprrpon I'. C.,
Musck, 2007.
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CTBYIOIIHMH pe3epB Isl nadbHEeHMX nporeccoB rymudukanuu OB, a Benu-
yuHa cymmapsoro rnokasatens (K-l + T'K-1l) yka3eiBaeT Ha nHTEHCHBHOE
pa3BHUTHE NpoLecca OKYJIbTYPUBAHUSL.

BrimensinoxxeHHOE MOATBEPIKAACTCSA U COIEPIKaHUEM CaMOW arpeccHB-
HOW ¢pakuuu QynsBokucior (la) B mccinemyeMbIXx ropu30HTaX, KOTOpOE
JIOBOJIHO HU3KOE M MaJjlo M3MeHsercst — oT 2,70 B MaxoTHOM TOpPH30HTE
JIEPHOBO-TANIEBO-TIOA30JUCTHIX TOYB 710 2,22 % B MaxOTHOM U T'YMYCOBOM
TOpPU30HTE pa3pesa 2.

CornacHO JaHHBIM TPYIIIOBOTO W (PPAKIIMOHHOTO COCTaBa T'ymyca HC-
ClIelyeMBIX TI0YB, THI TyMyca morpeOeHHOTO Topu3oHTa [A;] pa3spe3a 2 u
MMaXOTHOTO pa3pe3a | xapakrepmsyeTcs Kak ¢(ympBaTo-rymatHeid (Cpy :
:Cyxe = 1,81 1 1,41 % COOTBETCTBEHHO), a MAXOTHOIO FOPU30HTA Paspe-
3a 2 — rymaTHbli (Cry : Cypx = 2,03).

I'pynnosoii u ppakuMoOHHBI COCTAaB I'yMyca arpoiepHOBO-NIAJICBO-TI0130/IMCTBIX 104B,
pa3BuBarommxcs Ha Jgéccax(B % odmero C nousbl) (pparmMeHT)

I'ymunoOBBIE

DyIIbBOKUCIIOTEI
3 I'enern- KHCJIOThI
g veckuif K TOK
A~ TOPU30HT | 1 11 la | 1 1l

1 %f% 24,07 (15,74 11,11 (50,92 | 2,70 | 7,41 |16,66 | 9,25 |36,02
%‘:‘% 22,22 |17,03 | 8,88 [48,13 | 2,22 | 4,44 | 9,63 | 7,40 |23,69
2 [Aq]
Alhh] |23,70 | 25,18 | 8,88 |57,76 | 2,22 | 592 |13,33 |10,37 |31,84
27-32

WudpopMaTHBHBEIM MMOKa3aTeIeM T'yMYCHOTO COCTOSIHUS SIBIIAIOTCS TaKXKe
3anacel OB. Ecnu B epHOBO-afIeBO-MOA30JIMCTON TUITUYHON MOYBE 3ama-
cel rymyca B cinoe 0-50 cm cocraBmimm 84,07 1/ra, a B 0-100 cm —
108,51 1/ra, TO B arpoJepHOBO-MAJICBO-MIO30JIUCTON CO BTOPBIM TyMYCO-
BBIM ropu30HTOM — 121,72 1 149,02 T/Ta COOTBETCTBEHHO.

Takum 00pa3oM, TaHHBIC TPYIIIOBOTO U (PPAKIIMOHHOTO COCTaBa ryMyca
HCCIIEAYeMbIX TOYB YKAa3bIBAIOT Ha ONATONPHUATHYIO XapaKTEPHUCTHKY HX
TYMYCHOTO COCTOSIHUS B TAHHOM TIOYBEHHO-IKOJIOTHYECKOM palioHE.
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V]IK 633.16«321»:661.162.6

3®PEKTUBHOCTH IPUMEHEHHUA YI1OBPEHUI
N PET'YJIATOPOB POCTA ITPU BO3JIEJIBIBAHUN
CPEJHEITIO3ITHET'O COPTA AYMEHS

H. B. BAPBACOB, acmupanT; 1. P. BUJIbA®JIVIL, 1-p c.-X. Hayk, npodeccop
YO «benopycckas rocyJapcTBeHHAsI CEIbCKOXO3SHCTBEHHAS aKaJeMHUs,
r. l'opku, Pecniydnuka benapychb

Poct HapomoHaceneHus, HHTEHCHBHAsE pa3paboTKa IOJIE3HBIX HUCKOIae-
MBIX, aKTHBHAsI TEXHOT'€HHasl JISSITEIEHOCTD YeJIOBEKa — BCE 3TO CBUJICTENb-
CTBYET O CY)KEHHH YXM3HEHHOT'O IPOCTPAHCTBA, B TOM YHCIIE 3€MEIBHOTO
(oH/a, YTO BBHI3BIBAET MOTPEOHOCTH HEOTIOKHOIO DPEIICHHS ITPOJIOBOJIb-
CTBEHHOH mpoOiiemsl. IIpeanpuHATEIE MOMBITKH YBEJINYHTH YPOXKAHMHOCTH
CENIbCKOXO3SIICTBEHHBIX KYJIbTYP 3a CUET OJHOCTOPOHHETO BHECEHHUS a30T-
HO-(ocopHO-KaTHIHHEIX yMOOpEeHHI OKa3alich HEONpaBIaHHBIMH H3-3a
pa3damaHCHpOBaHHOCTH MHUHepanbHOro mutanusa [l]. Perymsatopsl pocra
pacTeHuii — CHenuajIbHble OPraHMYECKHE BEIIECTBA HATYPAJIbHOTO WM
CHHTETHYECKOTO MPOHCXOXKACHHS, NpeIHa3HAYCHHBIE JUII TAaKOTO CTHMY-
JUpOBaHUs (MU TOAABICHMS) POCTa U Pa3BUTUS pacTeHHU. B cembckoMm
XO03SHCTBE PErYJSATOPBI POCTa CHOCOOCTBYIOT IMOBBIIICHUIO YPOXKAWHOCTH,
YIy4IIEHUIO KauecTBa CEJIbCKOXO3SHCTBEHHON MPOIYKIMH, COKPAILICHUIO
CPOKOB CO3PEBaHUs, MOBBIIICHUIO KYJIBTYpP YCTOMYMBOCTH K Pa3IMYHOIO
poJa 3a00JieBaHUsIM M HACEKOMBIM-BPEANUTEISIM [2].

OmnbIT N0 BBISBJICHHUIO 3((EKTUBHOCTH NPUMEHEHHUS YJ00PEHUI U pery-
JIATOpOB pocta pacteHuid nposoauwiics B 2015-2016 rr. Ha naepHOBO-
TIOJI30JIUCTOM JIETKOCYTJIIMHUCTON TTOYBE, pa3BHBAIOIICHCS Ha JIETKOM Jiec-
COBHIHOM CYTJIMHKE, MOJICTUIIAEMOM C TITyOWHBI OKOJIO | M MOpPEHHBIM Cy-
ruHKoM, Ha Tepputopun YHI «Oneitaeie nonst BI'CXA» co cpeanenosa-
HHUM COPTOM siuMeHs SIKyO. ATpoXHMHYECKHE XapaKTepPUCTUKH TIOUBBI Clie-
Iyromme: copepikanue rymyca — 1,7 %, obmmero azora — 0,2 %, moaBHKHO-
ro ¢ochopa — 203 wmr/kr, moaBmwKHOrO kKamusi — 208 Mr/kr, memud —
1,91 mr/kr, tmaka — 3,95 mr/kr, pH — 5,96. OOmiast wiomanp ACTSTHKH —
21 M2, yueTtHasd — 16,5 M, MOBTOPHOCTh YETBIPEXKpaTHas. B omeliTax mpu-
Mmensmi kapbamun (46 % N), ammodoc (N — 10-12%, 46 %-52 % P,0s),
xnopuctbiid kKanuit (60 % K;0), perynstopsl pocta Dxocun (5%-Hblil pac-
TBOP TPUTEPIICHOBBIX KHCIOT) U dutoBHUTAN (IHTapHAs KUCIOTa S5 /1 +
+ KOMILIEKC MUKpodsieMenToB — Mg, Cu, Fe, Zn, B, Mn, Mo, Co, Li, Br, Al,
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Ni). Crioco6 BHeCEHMs PErYIIATOPOB POCTA — ONPHICKMBAHKME PACTEHHIA pac-
TBOPOM PETYIATOPOB pOCTa B (pa3e Havaa BIXOJa B TPYOKY.

Merteoposioruyeckre YCJIOBHSI O TOJaM MCCIEIOBAaHUH CYIIECTBEHHO
orinyanuck. 2015 rox ObUT aHOMaJBHO CyXUM, B TO BpeMst Kak 2016 ron
OBUT YMEPEHHO YBIXXHCHHBIM, YTO B HTOTC IMOBIHUSIO HAa yPOKANHOCTH
3epHa TYMEHSI.

[TpumeHeHne MUHEPANBHBIX YAOOPEHHH M PEryJiIiaTOpOB pOCTa Cylie-
CTBEHHO IOBBIIIAJTIO0 YPOKAaHHOCTH 3epHa sSUMEHs. BHeceHne MUHEepaIbHBIX
ynoopernit B 1no03e NgoPeoKgp yBENMMumBamo ypoxalHOCTh 3epHa SIMEHS
copta Sky6 B cpennem 3a 2015-2016 rr. Ha 21,8 Ww/ra, a B oHOBOM Bapu-
ante (NgoPsoKgg) — Ha 28,9 1/ra. IloBbllIeHHOE MUHEPAJIBHOE IIUTAHUE U
npoOHoe BHeceHne a3oTa B BapuaHTe NgyP7oKixo + Ny B (haze mHauama BbI-
xo/1a B TpyOKy obecrieumiio ypoxxaiiHocTh 3epHa 60,2 1y/ra.

¢ deKTUBHOCTH NPUMEHEHHS YA00PeHHii M PeryJasiTopoB pocTa
NPH BO3/IEJILIBAHHH CPEIHEN03/(Hero copra siamens SIkyo (u/ra)

»KaHOCTH (TI/Ta IIpuGaBka KyIaeMOCTh
Ne Bapuanra . pere (Ie) Cpennee KiOngo— TpuGasia (l)K}ll"HNPKO KT
2015r. | 2016T. K (poHy ?
IO 3epHa
1. be3 ynobpenwmii 22,2 29,6 25,9 - - -
2. NgoPsoKgo 37,8 57,5 47,7 21,8 — 10,4
3. NgoPgoKeo— om 1 47,4 62,2 54,8 28,9 - 12,0
4. NgoP7oKi20 + Nag B
¢a3e Hauana Beixoma| 51,2 69,1 60,2 34,3 - 12,7
B TPYOKY
5. ®on 1 + Dkocui B
(a3e Hauvanma BeIxoga| 56,1 65,1 60,6 34,7 5,8 14,5
B TPYOKY
O o1+ Buonit) 559 | 645 60,2 343 | 54 143
HCP 5 1,1 2,4 1,3

JlononuurenbHas 06paboTKa ITOCEBOB SIMMEHS PEryJIITOPOM pocTa JKO-
cut Ha Gone NgoPgoKgy B cperHeM 3a rojipl HCCiieJOBaHU qaBaia npubaB-
Ky k ¢ony 5,8 wra. [IpubaBka or mpumenenuss duroBurana Obula Ha
ypoBHe 5,4 1/ra B CpeZiHEM 3a JBa TroJia uccienoBanuil. [IpumeHenne Dko-
cmia 1 OuToBUTaNA 00ECTIeUMII0O MaKCUMaIBHYIO ypokaitHocTe — 60,6 u
60,2 11/Ta COOTBETCTBEHHO. Y POXKAWHOCTH B BapHaHTe ¢ DKocwioM U duro-
BUTaJOM ObUIa Takas ke, KaKk ¥ B BaAPHAHTE C MOBBIIICHHBIMH J103aMH MH-
HepaJbHBIX yHnoOpenuid. [Ton BmusHEEM peryisTopoB pocta Dxocui u Ou-
TOBHTAJN Bo3pocia mo cpaBHeHHIO ¢ (GoHOM NgoPgKgy oxymaemocts 1 kT
NPK na 2,5 u 2,3 xr u coctaBwia 14,5 u 14,3 KT COOTBETCTBEHHO.
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Takum 00pazoM, MpUMEHEHHE PETYIIATOPOB pocTa DKockin U GUTOBHTAT
Ha CpEJHENo3JHeM copTe suMeHs SIkyO obecrmeunBano MpUOaBKY ypoxkas
3epHa Ha 5,8 U 5,4 1/ra COOTBETCTBEHHO, YTO TOBOPUT 00 MX PaBHO3HAUYHOM
a¢¢pekre. [IpuMeHeHHE NaHHBIX PETYISATOPOB POCTAa MO3BOJSIET CHHU3HUTH
JI03bl BHECCHHSI MUHEPATBHBIX YA00peHHUH, Tak Kak oHU Ha (oHe NgoPgoKgg
00eCrieuynBalli TOYYCHUE TAKOM e YPOKaWHOCTH 3epHA SIYMCHS, KaK U
npu BHeCeHUH Oosiee BICOKHX 1103 yaoopenuit (NgoP7oKi20 + Nao).

JINTEPATYPA

1. http://ej.kubagro.ru . — Mara gocryna: 25.09.2016 r.
2. http://moluch.ru/archive/115/30826/. — Nara xocryma: 27.09.2016 r.

VYK 633.16«321»:631.81.095.337

BJIMSIHUE HOBBIX ®OPM KOMILIEKCHBIX MAKPO-
N MUKPOYJOBPEHHUHU HA TPOAYKTUBHOCTD
PAHHECIIEJIOI'O COPTA SIMMEHSI

H. B. BAPBACOB, acnupant
YO «benopycckas rocyjapcTBeHHAsI CEIbCKOXO3SIHCTBEHHAS aKaJeMUs»,
r. l'opku, Pecnydnuka benapych

CeromHs B BEAYIINX B CEITLCKOXO3SIMICTBEHHOM OTHOIIIEHUH CTpaHax Jio
70 % ot 001iero 00beMa BHOCHMBIX YA0OPEHHI IPUMEHSETCSI B KOMILICKC-
HBIX (popmax. OCHOBHAA IIENTb TYKOCMEIICHUS — MOJyYUTh BEICOKOKOHIICH-
TPUPOBAHHBIE CMECH C HEOOXOIUMBIM COOTHOIIICHHEM MaKpO- U MUKpPOJJIe-
MEHTOB, 00JIaJaf0IIHe BHICOKMMH TEXHOJIOTHYeCKHUMHU cBoiicTBamu [1].

JIist motydeHusI BBICOKMX YPOXKAeB SUMEHS XOPOIIEro KayecTBa BakK-
HYIO POJIb UTPAcT 00CCICUCHHOCTh PacTeHUI MUKpodieMeHTaMu. OcoOeH-
HO CWJIBHO TMOTPEOHOCTH B MHUKPORJIEMEHTaX BO3pacTacT IMpPHU BHECCHHUU
MOBBIIICHHBIX JI03 MUHEPAJILHBIX YA00peHuid [2].

Ionessle omeiTel mpoBoxwmuck B 2015-2016 1. Ha OMBITHOM TOJE
«TymkoBO» Ha IEPHOBO-TIOA30JMCTON JIETKOCYTJIIMHUCTOM TOYBE, Pa3BH-
BalOIIC Ha JIETKOM JICCCOBHIHOM CYTJIHMHKE, MOJCTHIIAEMOM C TIIyOWHBI
0KO0JIO | M MOPEHHBIM CYTIIMHKOM, C PaHHECIICIBIM cOpToM staMeHs baTbka.
ATpoXuMHIYECKHE XapaKTEPUCTUKU TOYBHI CICAYIOUINE: COICPKaHIe TyMY-
ca— 1,7 %, obmero azota — 0,2 %, monsmwxHOTO Pochopa — 203 Mr/kr, mo-
IBWOKHOTO Kanmust — 208 mr/kr, meau — 1,91 mr/kr, nuHka — 3,95 mr/kr, pH —
5,96. O6was mwiomans AeasHKd — 21 M2, yueTHas — 16,5 M2, Hopwma BbIce-
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Ba— 5,5 MiTH/Ta BCXOXUX ceMsH. B ombiTax mpuMensuuch kapoamun (N —
46 %), ammodoc (N — 10-12 %, P,O5 — 46-52 %), xiopucThIi Kanui
(60 %), ADK anst spOBBIX 3€pHOBBIX KYJIbTYpP JJIsl AOMOCEBHOIO BHECEHMUS
(0,15 % Cu u 0,15 % Mn), koMIUIEKCHBIE yIOOpEeHHs Uil HEKOPHEBBIX
noakopmok Hytpueautr miroc (N (6 %), P,Os (23 %), K,O (35 %),
MgO 1%), B (0,1%), Zn (0,2%), Cu (0,25%), Fe (0,05%),
Mo (0,002 %)), Kpucranon oco6siit (N (18 %), P,0s (18 %), K,O (18 %),
MgO (3 %), B (0,025%), Zn (0,025%), Cu (0,01 %), Fe (0,07 %),
Mo (0,004 %), Mn (0,04 %), S (5,0 %)), Kpucranoun kopuunessrit (N (3 %),
P,Os (18 %), K,O (38%), MgO (4 %), B (0,025 %), Zn (0,025 %),
Cu (0,01 %), Fe (0,07 %), Mo (0,004 %), Mn (0,04 %), S (27,5 %)), muxk-
poynobpennss Anob Menp (6,43 % menu B xematHoi ¢dopme, 9 % azoTta u
3 % marnus) u DneryMmMens (rymuHOBBIX BemecT 10 1/ u menu 50 r/m) ,
KOMIUIEKCHBI IpernapaT Ha OCHOBE MHKPOJJIEMEHTOB M PETYJISITOPOB POCTa
MukpoCtum Mens (Meap — 78,0 1/, azotr — 65,0 /11, TyMUHOBBIE B-Ba —
0,60-5,0 mr/m).

Biusinue HOBBIX ()OPM KOMILIEKCHBIX H MUKPOY/100peHHIi Ha POAYKTHBHOCTH
PaHHecnes10ro copta siuMeHst barbka (u/ra)

VYpoxaliHOCTb, Oxkyra-
wra TIpuGaska Ipu- | S ders
Bapuanr ;pze]f({)zz K KOHTpO- 6(;31;{& Kl Txr
2015, | 2016T. o u/rz’ NPK xr
3epHa
1. Be3 ynobpenwuii 28,1 28,2 28,2 = - -
2. NgoPengo -(bOH 1 48,5 57,4 53,0 24,8 — 10,3
3. NgoP70Ki2o + Ny B ¢)336 Hayvaja
BEIXOMIA B TPYGKY — dhoH 2 50,7 65,1 57,9 29,7 - 9,6
4. ®on 1+ Anod Menb B a3y Hadana
BEIXOMA B TPYOKY 55,4 60,8 58,1 29,9 22 | 125
5. ®on 1+ HyrpuBanT mumoc (2 oOpa-
Gorin) 52,7 60,5 56,6 284 15 | 118
6. ®on 1+ Kpucranon (2 00paboTku) 54,9 61,1 58,0 29,8 21 | 124
7. ADK ¢ MHKpOIJIEMEHTaMH B 03¢,
skBuBaIeHTHOM NgoPgoKgo 58,1 61,0 59,6 31,4 B 131
8. ®ou 1+ DnerymMens 61,8 63,2 62,5 34,3 4,1 14,3
9. ®on 1+ MukpoCrum Menp B dase
HAYATA BRIXOJA B TDY6KY 53,8 64,5 59,2 31,0 28 | 129
10. ®on 2+ MukpoCrum Mezp B dase
Hauana BBIXO/a B TpyOKy u ¢marooro| 60,9 715 66,2 38,0 83 | 123
ncra
HCP 5 15 34 18

Kommnexcusim ynobpenuem Hyrpusant [Tnroc 6pi10 mpoBeneHo 2 06-
paboTku: mepBas — B (pa3e KyIIeHus B 103e 2 Kr/ra, BTopas — B ¢a3e Hadaia
BBIXOZ1a B TPYOKy B J03e 2 Kr/ra. KpucraqoH NpUMEHSUICS IIBYX BHJIOB:
0coObIii — B (ha3e KylleHHs B 03€ 2 Kr/ra, KOpUYHEBBIH — B (ha3e Hayana
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BBIXOZa B TPYOKyY B no3e 2 kr/ra. Amo6 Mens mpuMeHsiach B ¢aze Hadaga
BbIXO/1a B TpYOKy B no3e 0,8 si/ra, DnerymMens u MukpoCtum Menbs BHO-
CWIIKCH B ToM ke (haze, uto u Anob6 Mep, B 1o3e 1 s/ra.

AHanu3 MOJMyYCHHBIX PE3YJIbTATOB OIBITA MOKA3BIBACT MOJIOKUTEIHHOE
BIUSIHAC yIOOPEHUI Ha YpOXKAHHOCTh 3¢pHA PAaHHECIIEIIOTO COPTa SUMEHS
Barpka. BHecenue azota, pocdopa u xanus B 103¢ NgoPeoKgy yBEIMUHBaIO
ypOKaiHOCTh 3epHa Ha 24,8 1/ra, a MOBBIIICHHBIC 03I MUHEPATBHBIX
ymoOpeHwuii B couetannu ¢ ApoOHbIM BHeceHHeM a30Ta (NgoP7oKizo + Ngg) B
(ha3e Havaya BEIXOJa B TPYOKY MOBHIIIATH YpOKaifHOCTE 3epHa Ha 29,7 1y/ra
0 CpaBHEHHIO ¢ KOHTpoJeM. [Ipn BHeCeHNH MOBBIICHHBIX 103 MUHEPAb-
HBIX yAOOpeHNI HECKOIBKO CHIKanach okymaemocTs 1 kr NPK kr 3epHa.

[Ipumenerne MHUKPOYZOOpEHMIA M KOMIUIEKCHBIX yHoOpeHHi obecre-
YHMBAJIO TOBBIIICHUE ypokaliHOCTH. B BapmaHTax ¢ mpumeHeHHueM Ano0
Menp, Kpucranona, OnerymMens 1 MukpoCtum Menp npubaBka ypoxxas
K ¢ony 1 cocrapmuna 2,2, 2,1, 4,1 u 2,8 w/ra coorBeTcTBeHHO. HyTpuBaHT
witoc Ha (ore NggPgoKgg He 0OecrieurnBan JOCTOBEPHOTO MOBHIIICHUS YPO-
XKaWHOCTU 3epHa. [I[puMEeHEeHHEe HOBOTO KOMILICKCHOTO YIOOpEHUs Ui OC-
HoBHOro BHeceHus: (ADK ¢ Cu u Mn) o cpaBHEHUIO C BHECEHUEM B 3KBH-
BaneHTHON 103€ (NgoPgoKgg) cTaHmapTHBIX ymnoOpeHuid (kapbamMuzi, amMMo-
¢doc, XJIIOPUCTHIM KanWii) yBETHMYMBAIO YPOXKAWMHOCTH 3epHa SUMEHS Ha
2,8 w/ra. B cpeaHem 3a 11Ba TO/a HMCCIENOBAHMN MaKCHMalbHAs ypoiKai-
HOCTBH 3epHa 66,2 1yra momydeHa MpH APOOHOM BHECEHHH a30Ta B J03€
Ngo+ Ny u moBwImeHHBIX A03ax (pochopa u kamus (70 u 120 xr a. B.) B
COUYETaHWHU ¢ HEKOpHEeBOH moaxopmkoi MukpoCtim Menb. Bricokas oky-
naemoctb 1 kr NPK (14,3 kr) Habnronanack npu o0paboTke M0ceBOB MHUK-
poynoopenuem DierymMens Ha Gpore NgoPgoKgp.

Takum 00pa3oM, MPOBEJCHHBIC HCCIICAOBAHS MOKA3adl BBICOKYIO (-
(EKTUBHOCTH MPUMEHEHHSI HOBBIX (POPM KOMIUIEKCHBIX B MUKPOYIOOpEeHU
IIPY BO3/ICJIBIBAHIH PAHHECIIETIOro copTa ssuMeHs batbka.

JINTEPATYPA

1. http://elib.bsu.by/bitstream/123456789/148508/1/komfwual.pdf. — dara moctyma:
16.09.2016.

2. CoBpeMeHHbIE TEXHOJIOTHH BO3/ICIbIBAHHS CEIIbCKOXO3SHCTBEHHBIX KYJIBTYP: PEKOMEH-
nmanun / K. B. Konena [u np.]; mox o6mr. pexa. K. B. Komensr, A. A. Iynyka. — [pomso: TTAY,
2010.-340 c.
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VK 631/635:378

OIIBIT OCBOEHUSA TOYHOI'O 3EMJIEJAEJINSA
B PTAY-MCXA UMEHMH K. A. TUMHUPA3EBA

A. U. BEJIEHKOB, n-p c.-x. Hayk, npodeccop kadenps 3emnenenus 1 MOJL
Poccuiickuii rocynapctBennslit arpapuslii yauusepeurer — MCXA umenu K. A. Tumupssesa,
r. Mocksa, Poccust

BBICOKOMHTEHCUBHBIE (TOYHBIE) CHCTEMBI 3eMJIEJEIHS KaK Pa3HOBHUJI-
HOCTh QJIalITHBHO-JMIAHAMIA(THBIX CHCTEM 3eMIICACTHS TIPEANOoaraioT
Hambosee TMOJTHOE WCIOJB30BAHNE OCTIDKEHUIH HAyYHO-TEXHHYECKOTO
mporpecca, Co3JaHne COPTOB PACTEHHH ¢ 33aJaHHBIMU IapaMeTpaMy IIpo-
IyKTHBHOCTH M KayecTBa, COBPEMEHHBIE CPE/ICTBA PEaTU3aIlii UX TCHETH-
YEeCKOT0 MOTEHIHANa, ONTHMAIBHYI0 OPTaHU3AINI0 TEPPUTOPUN Ha OCHOBE
MHTEeHCH(UKAIUY JTaHIMAa(GTHO-9KOJIOTHYECKUX CBSI3€H C IMOMOLIBIO HO-
BEHIIMX METO/I0B MaTEMaTHUECKOTO MOICIUPOBAHHUSI.

B 2007 roxy B paMKax MHHOBAaIIMOHHOTO 00II€00pa3oBaTeIbHOTO MPO-
exta B PTAY-MCXA umenu K. A. TumupsizeBa BIepBbie B CTpaHe B yueb-
HOM BYy3e ObLI co3aH Hay4Hbid Llentp Tounoro semmenenus (L[T3). Ocho-
By LleHTpa cocTaBisieT mojieBOM OMBIT OOLIEH IUIONIA/BI0 OKOJIO 6 Ta 1o
CPaBHUTEIFHOMY W3yYCHHIO TEXHOJOTHH TOYHOTO W TPAJAHUIIMOHHOTO 3EM-
Jenenus B YSTHIPEXITONBFHOM 3epHOIIPOMAITHOM CEBOOOOPOTE C YeperoBa-
HHEM KyIbTYp: BHKOOBCSHAas CMeCh Ha KOPM — O3WMas IIICHUIA C T0-
JKHUBHBIM TTOCEBOM TOPYHIIEI Ha CHIEPAT — KapTodels — SIMeHb. B ombiTe
M3y4JaloTcs 1Ba (PaKTopa: TEXHOJOTH BO3JCIBIBAHHS IOJEBBIX KYIBTYP
(daxTop A) 1 mpreMbl OCHOBHOM 00paboTKH NouBH (pakTop B). Tpaaumm-
OHHasl TeXHOJIOTHA (A1) OCHOBaHA Ha HCIIOJIb30BAHUH COBPEMEHHON TEXHU-
KH C COOJIFOJICHHEM PEKOMEHIYEMBIX ITapaMeTPOB, CPOKOB U HOPMATUBHBIX
MoKa3aTesiei MX BBIMOJIHEHUs. TEXHOJIOTUS TOYHOro 3emienenus (A,) oc-
HOBaHA HAa MPHUHIUIAX HCIOJIH30BAHUS CITyTHUKOBOW HABUTAIIMOHHOW CH-
crembl GPS, ¢ TOMOIIBIO KOTOPOW KOPPEKTUPYETCS BBHIIOIHEHUE arpoIpH-
eMoB. M3ygaemple mpueMbl 00paOOTKH pa3IMYaIOTCs MEXIy COOO0H 1o MH-
TEHCUBHOCTH M XapaKTepy BO3IEHCTBHA Ha MOuBY: oTBayibHas (B;), Munm-
ManbHas (B,) u «HyneBas» (Bz) [2]. [IpuHIMIHATBEHBIMEA dJIEMEHTAMHU TEX-
HOJIOTHH TOYHOTO 3eMIICEIHS, OTPaOOTaHHBIMH M HCIIOJIE3YEeMBIMH B II0-
neBoM ombite L[T3 Ha MpOTSIKEHNH CEMIUIETHETO CPOKa, SBISIOTCS CIEIy-
OIIHe.

1. Adanmayus u 6HeOpeHue INeMeHMO8 MEXHON02UU MOUYHO20 3eMaede-
Jus, KOTOpas MoApa3yMeBaeT:
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a) BOBMOXKHOCTB IIPOBEJICHHS arPOTEXHUIECKUX OTIEPAINi, CBSI3aHHBIX C
MIOCEBOM M YXOJIOM 3a IIOCEBAMHM, B YCJIOBHSX OIPDaHHYEHHOH BHUIUMOCTH
(HOYB, TyMaH, IblJb, 33/IbIMJICHHE U T. 11.);

0) pemieHne BONpocoB oOneryeHust paboThl MeXaHW3aTOpa HpH IpHUMe-
HEHUH aBTOINMIIOTA, KOTOPBIE CBOJSATCS K OTCIIE)KUBAHUIO U KOPPEKTHPOBKE
JIBIDKEHUS] arperaTos;

B) OpPraHM3aLUIO TPYAa B TPH CMEHBI, YTO MO3BOJSIET UCIOIB30BATh pa-
60ty MTA KpyriiocyTO4HO, B Jy4IINE arpOTEXHUIECKHE CPOKH, MOBHIIIAS
CyTOUYHYIO BEIpaboTKy Ha 25-30 %);

I') CO3/IaHHE ONTHUMAIFHBIX KOHCTPYKIHH IOCEBOB W TOCAJOK, HE JIO-
MTyCKAIOMINX OTPEXH W MEePEKPBITHSA, YTO JAaeT YKOHOMHIO CEMSH B CpaBHE-
HHUH C TIOCEBOM TI0 MapKepy;

JT) OBBIIIEHHE IPOn3BoAUTENIbHOCTH padoTel MTA Ha 10-15 %.

2. Aeposkonocuyeckas 3Q@hekmusHoCmb MexXHON02UU TMOYHO20 3eMle-
denus, IOJIpa3yMeBaroIas:

a) JIOKaJIbHOE U aJpecHOe BHECEHHE YAOOPEHUH W MEeCTUIMIOB, TT03BO-
JISIOINEe PAIMOHAIBHO MX MCIOJB30BAaTh M AKOHOMMTH CPEACTBA XHUMM3a-
umu Ha 20-25 %;

0) mpoBeneHNe Pa30BBIX MOJKOPMOK KYIBTYp C YYETOM COCTOSHUS II0-
CEBOB U 3KOHOMUU yHoOpeHwmii B mpeaenax 15-20 %;

B) YCTAHOBJICHHE B3aMMOCBS3EH MEXIy IMOKa3aTeIIMH OMOMAcchl pac-
TEHUH, 3aCOPEHHOCTHIO MOCEBOB M MHAEKcoM Beretanuu NDVI mis npo-
THO3HPOBAHUS YPOXKAHHOCTH KYJIBTYP.

3. Oyenxa colepdicanus NUMAMEIbHbIX eWeCcme 68 NoYee 6 cucmeme
MOouHO020 3emaedenis, BKITIOYaroImas:

a) OTpe/eTICHNE CONEPIKAHMS IEMEHTOB IMUTAHHS B MIOYBE C COCTaBIIE-
HHEM DJJIEKTPOHHBIX KapTorpaMM # AupQepeHIPOBAHHOM BHECEHHUU
ynoOpeHnii Ha pa3iIW4HbIe YYacTKH MOJS, 9YTO AKOHOMHT pacxojl ymoope-
auii Ha 20-30 %:;

0) yCTaHOBIICHHE B3aMMOCBS3EH MEXIY MPOAYKTUBHOCTBIO KYJBTYD,
arpo(u3MIeCKUMH ¥ arpOXUMHYECKUMH CBOWCTBAMH MOYBHI;

B) COCTaBJICHUE JICKTPOHHBIX KapT YPOXKaHOCTH.

B noneBom ombiTe LleHTpa TOYHOrO 3eMileieNusl PEANTU3yIOTCS 3a1a4n
9KOHOMHUH CPEJICTB M IKOJOTHUECKON 0e30I1acHOCTH, IPH HCIIOJIb30BAHUU
ABTOIMJIOTA BCE arpOINPUEMbI MOTYT BBIIIOJIHATHCS Kaue€CTBEHHO U KPYTJIO-
CyTO4HO. YeTKOoro nmpenMymecTsa TOUYHONM TEXHOJIOIUH, CYIs M0 ypoxkail-
HOCTH CeIhCKOXO3IHCTBEHHBIX KYJIBTYD 32 8 JIeT, He BBIABIICHO.
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VIIK 631.412

BJIUAHUE ECTECTBEHHOI'O I'YMYCOHAKOILVIEHUA
3AJIEZXKHBIX TEOCUCTEM HA OCHOBHBIE ITIOKA3ATEJIN
IHOYBEHHOI'O ILIOAOPOAUA B 3AITIOBE/ITHBIX
YCJIOBHUAX

A. JI. BEJIOKOHbD, actmpant
OI'BY «Kypckuii rocyapCcTBEHHbIH YHUBEPCUTET»,
€CTECTBEHHO-Teorpaduueckuiil GpaxysibTer,
r. Kypck, Poccust

ITouBel Hame#l cTpaHbl 3a MOCIEIHHE AECATUIETHS CHIIBHO U3MEHEHBI
AQHTPOTIOTEHHON NeATENbHOCThI0 ueNoBeKa. VIHTEHCUBHO HCHONb3YyeMbIi
MIPUPOIHEIN JTaHmmapT OKa3aycs HEyCTOWYHB, B TEYEHHE IMOCICTHUX 25—
30 ner oH HEeYKIOHHO H3MeHseTcst. [loaToMy oXpaHa 1 U3y4eHHE 3aI€KHBIX
MIOYB SIBISIETCS BaXKHBIM ACIIEKTOM IOBBILMICHUS YCTOMYMBOCTH T€OCHCTEM,
0COOCHHO KOT'ZIa 3TO KacaeTCsl HETPOHYTHIX M M3MEHEHHBIX CTEITHBIX JIAH/I-
madTos.

PaccmarpuBaemass  3aymexp, 30puWHCKHA  ydacTok  lleHTpanbHO-
YUepHO3EMHOIO 3alOBEIHUKA — ATO IOCTCEIbCKOXO35MCTBEHHBIE ITOYBBI,
KOTOPBIC PA3BUBAIOTCA B 3allOBCAHLIX YCJIOBUAX, MUCKIIOYAIOIUX ACATCIIb-
HOCTb 4eJIOB€Ka. J[aHHBbIE NOYBBI MPEACTABISAECT ONPEACACHHBIA HAyUYHBIH
HUHTEPEC, TaK KaK UX HU3YUCHHC INO3BOJIUT OTBETUTH Ha BOIPOC, YTO IIPO-
M30UAET MOCIIe U3BATHUS 3eMeNb U3 CEbCKOX03SICTBEHHOTO 000pOoTa.

Hccnenyemble 3aexy pacHoiIoKeHbl Ha HEOONbIION O IUIONAaN Tep-
PUTOPUU C OJHOPOJHBIMH KIIMMATUYECKAMHU YCIOBHSMHM, Ha CXOIHBIX dJ€-
MEHTax pesibeda ¢ HeOOMBIIUMH PA3IMIMUAMHE MO SKCIIO3UIUH CKIIOHOB U X
KpyTHu3He. [103TOMY OJJHAM M3 IIaBHEIX (haKTOPOB Pa3BUTHA OyAET BpeMs U
MEPBOHAYAIILHOE COCTOSHUE BCTYIIJICHUS B 3AJI€XKb.

CpaBHUBas MMOKa3aTeId NPOIYKTUBHOCTHU 3aJIEKHBIX [€OCHUCTEM C IpU-
POIHBIMH, MOXHO CIENIaTh BBIBOJ O CTENEHU HX BOCCTAHOBIECHMA. Tak Kak
H3BCCTHO, YTO CPCAHAA NPOAYKTUBHOCTH IPUPOAHBIX I'€OCHUCTEM JIECOCTC-
neil paBHa 19 1/ra, TO MOXHO OTMETHTB, YTO 3a BPEMs BEJICHUS MOHHTO-
purra (2007-2015 rr.) 6bLT TepHOI, KOT/IA TPOIYKTHBHOCTE 3aJI€XKHU T0CTa-
TOYHO IIPCBBIIIAIA CpeI[HPIﬁ moxKasareiib JIJid MPUPOJHBIX JICCOCTECITHBIX
cucteM [1]. D10 roBOpUT 0 OIATONIPHUATHOM BO3ACHCTBUN MPHUPOIHBIX (hak-
TOPOB HAa IUHAMHUKY 3aJIEHKHBIX T€OCHCTEM.

CopepxaHue ryMyca B TaKUX CUCTEMax 3a4acTyl0 3aBUCHUT OT PEeKUMa
CEHOKOILEHUs: NMPU MEPUOJUYECKOM CEHOKOIIEHUH IMOJA JIYTOBOH pacTH-
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TENBHOCTBI0 BepxHed wacth mpodmiast 0-20 cM conmepxaHne rymyca co-
cTaBisier 6 %, B TO BpeMsi Kak Ha y4acTKe TaKOro jK€ BO3pacTa COJCpIKaHue
rymyca cHipkaercst 10 5 %, 4To, BEpOSTHO, CBS3aHHO C 00JIECEeHHEeM JaHHO-
IO y4acTKa, CHWKEHHE coAepkaHus rymyca MeHee 4,4 % XapakTepHO st
60JIOTHBIX 1104B (pHc. 1).

ConepraHue rymyca

naakop (2A0108ManLHan nnakop sanerme 20 net
HW3 CKNOHa
(aKKyMyAATHEHEA 20HE) 30Ha) 3anemxb 20 ner, {rocuman), Touka 6
kpak Bonota 3anemp 17
neT, Touka 3

TOouka > o 1 2 3 a s & 7

o 1 z 3 4 s s o2

o 1 z 3 4 5 om»
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o020
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50100 100130 100-120
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CHOH CEBEPHON (TPaH3WMTHaA)
o sKCnosuumk sanews 15 net
CHACH HKHORA (TREH3MTHaA) VYBCTOK SHEMEPHMEHTE Mo
SKCMOSNUNK Saners 20 neT, B OCTAHOBAEHMID KOBBLA

Touka 4 Touka 1
e+ oz 3 £ 5 8 o 1 2 = 4 H £

BEPXOBBE XONMA 33N18Mb
17 net, Touka 2

o .
2030 2040
4050 1080
sos0 so80

0100 o100

10120

100120

Puc. 1. IlpocTpaHCTBEHHBIE pacHpesieeH s ITyMyca B I0YBaX B 3aBUCHMOCTH
OT BO3pacTa 3aJeKeit

ConepxaHne TyMyca B BEPXHHX TOPH30HTaX HCCIEIyEMbIX MOYB KO-
nebnercs B mpenenax ot 0,3 mo 5,7 %, 4T0 HexapaKTepHO IS YEPHO3EM-
HBIX MOYB. DTO CBA3aHHO C JOJITMM IIEPHOJIOM HCTIONb30BAaHUSA ITHX 3EMEIh
B CEIbCKOXO3SHCTBEHHBIX IHemsax. C yBeJMYEHWEM BO3pacTa 3aJIeKH
Ha0JII01aeTCst POCT COAIEPIKAHUS IyMyca.

Takum 00pazoM, B MOCTCEIBCKOXO3SHCTBEHHBIH ATAIl PAa3BUTHS MOYBHI
B 3alIOBEHBIX 3aJEKHBIX T'€OCHCTEMaX CTPEMATCS K BOCCTAaHOBJICHHUIO CBO-
UX CBOMCTB CO BPEMEHEM, HO 3TOT IPOLECC JUIMTENCH. B coBpeMeHHBI
NepHO/ BEJCHUS XO35HCTBA BOBJICUCHHE 3aJEKHBIX 3€MeNlb B 000pOT I0-
TpeOyeT 3HaYMTENIbHBIX 3aTPaT Ha NPOBEACHUE MEIHOPATHBHBIX PadoT.

JINTEPATYPA
1. TutnsauoBa, A. A. bruonornyeckas IpoAyKTUBHOCTh TPABSHBIX KOCHCTEM. ['eorpa-

(uueckre 3aKOHOMEPHOCTH U JKoJoruueckue ocobeHHoctd /  A.A. TumisHOBa. —
HoBocubupck: Hayka, Cub. ota-nue, 1988. — 134 c.
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YPOXKAMHOCTh U XUMHUYECKHI COCTAB 3EPHA
KYKYPY3bI IPU BHECEHUM YJIOBPEHUI HA YEPHO3EME
OBBIKHOBEHHOM HUXKHEI'O TOHA

O. A. BUPIOKOBA, n-p c.-x. Hayk, npodeccop;
J1. B. BOXKOB, accucreHT;
XK. A. OBCAAHHUKOBA, maructp
OI'AOY BO «tOxHBIiT enepanbHbI YHUBEPCUTETY,
r. PoctoB-Ha-Zlony, Poccust

B. B. HOCOB, kanz. 61oi. Hayk
MexayHapoIHbIH HHCTUTYT MUTAHUS PACTEHUI
r. Kpacnonap, Poccus

Kykypy3a — oaHa U3 BeyluX 3€pHOBBIX KYJIbTYpP COBPEMEHHOTO MUPO-
BOTO 3eMJIe/IeNsl, 3aCIyKEHHO 3aHMMAIOIas BTOPOe MECTO B MUPE IO TO-
CEBHBIM IUIOLIA/ISM U JIMAUPYIOIIee MOJ0KEeHUe 1o ypoxaitHoctu. [Tnoma-
U BO3JCIBIBAHUSA KYKypy3bl Ha 3€pHO B MHPE 3aHUMAKT Oolee
120 mumH. ra. X yBenmuueHHWE SBISETCS OTHUM W3 BaKHEUIIHNX YCIIOBHH
cTabmIM3anuy MPOJOBOJIECTBEHHOM 6a3s1 Poccnm.

DJIeMEHTHBIN XUMIYECKUI COCTaB paCTeHUH — OIMH M3 BaKHEHIIINX I10-
Ka3zareyel KauecTBa paCTUTENFHON MPOAYKIHNHU M, COOTBETCTBEHHO, 3 dek-
TUBHOCTH HCTOJIB3yEMBIX TEXHOJOTHIA MX BBHIpALIMBAaHUA. TOIBKO Ha OCHO-
Be IIyOOKOTO M3yUeHUs JaHHOU MpoOiIeMbl BO3MOXHEI pa3paboTku dddek-
THUBHBIX DKOJIOTHUECKH O€30MaCHBIX CHCTEM ONTHMH3AI[UH CBOHMCTB MOYB U
YCIIOBUI MHUHEPATBHOTO MUTaHMs pacTenuid [ 1, 2].

HccaenoBanust mpoBeeHbl COBMECTHO ¢ MeXTyHapOIHBIM HHCTUTYTOM
MUTaHUSI PACTEHHMH B YCJIOBUAX JBYMOJIHHOTO CEBOOOOPOTa «KYKypy3a —
cos» ¢ 2011 mo 2015 rr. Ha roccoproyyactke «llenuuckuii» [{enurckoro
paiiona PoctoBckoii obnactu. 3a rog B peruoHe Bbimagaer 410-460 mm
ocamkoB. CpenHee uncio nHer ¢ ocagkamu — 123. T'TK = 0,7-0,76, cpenne-
rojioBas Temreparypa — 8,7-9,5 rpamycoB, cymMMa TeMIlepaTyp 3a aKTHBHO-
BereTaroHHbIH eprox 6oiee 3400 rpamycos.

Wzydanu nericTBHE aMMHAadYHOU CEMUTPHI, aMMO(Oca, KalHsi XJIOPUCTO-
IO W IIMHKAa CEPHOKHCIOr0 Ha YPOXKaHHOCTh W KaYeCTBO 3epHA KYKYpY3HI
rubpumga «dypuo» (PAO 360) mo cnenmyromeir cxeme: 1. KoHTpous;
2. N30P40 (CpCZ[HI/Ie J03bI XO3${I7[CTB); 3. N100P80K60; 4, N18P80K60; 5. NlOOKGO;
6. NigoPgo. Y1oOpeHust BHOCHIIN TIOJ] MPEAMOCEBHYIO KyJIbTHBALUIO. B Ba-
puaHtax 2-6 MOPOBOAWIACH O0pPabdOTKAa CEMSH CEPHOKHCIBIM IIMHKOM.
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VueTHas iomame ACSHKH — 42 M°, MOBTOPHOCTb HETHIPEXKDATHAS.

IIpenmectBennuk B 2011 roxy — o3uMas NiIeHUIA, 3aTEM — COSL.
HawuGomnbmas 3¢gdekTHBHOCTh a30THBIX, POCPOPHBIX, KAINHHBIX yI00-
pEeHUil B ONBITE YCTaHOBJEHA NPH UX COBMECTHOM BHECEHHH. JJOMUHHUPY-
IolIee NeHCTBHE Ha YPOKaHHOCTh KyKYpy3bl OKa3aJId a30THBIE YI0OpEHHUS.
Bnusinne gocdopHbIX M KaaMHHBIX ynoOpeHuid ObLIO MEHbILe. Y CTaHOBIIe-
HO HAJIMYWE YETKO MPOSBIIIOIICHCS 3aBUCHMOCTH YPOXKaHOCTH KyKypy3bl
OT I03bl MHHEPAIBHBIX ynoOpeHnil. MakcumanbHas IPOLYKTHBHOCT Ky-
Kypy3sl B 2011-2015 romax BreIsBIeHA Tpu BHeceHHH NigoPgoKeo

¢ 00paboTKo ceMsH TMHKOM (puc. 1).

¥ra C yBenn4eHnem 103 ynoo-
. penmit comepxxanne N, P, K
B 3€pHE KyKYpy3bl, KaK Ipa-

80 T

ol BUIIO, TIOBHIIIANOCK. B cpen-
®1 HEM 3a TOJbI HCCICIOBAHMI
n conepxanre N BapbHpOBaIO
0] or 1,42 no 2,17 %, P — or
o 1 ’ b ' 3 ’ 4 ’ 5 ’ & )

0,29 mo 0,80 %, K — ot 0,42

Bapmantomnta  JJO 0,61 %. Braecenue

®3011ron ®2012rox ~2013rex ®™2014rex  ®2015ren N1ooPgoKgo MOBBIIIAIO  CO-
Puc. 1. YpoxaiiHOCTb 3epHa KYKypy3Hl, IyTa JCpKaHUEC MakKpOIJIECMECHTOB

JI0 MaKCHMAaJTLHBIX 3HAYCHUH

BO BCE T'OJIBI HCCliefoBaHMA. [IpruMeHeHne MIHEPaTBHBIX YI0OpeHNH TaKkKe
crocoOCTBOBAJIO YBEIMYCHHUIO coepkaHus MuKposnemenTos (Cu, Zn, Mn,
Co) u ynbrpamukpoanementoB (Ni, Cd, Pb) B 3epHe kykypy3sl. OmHako
MPEBBIIICHUA THTHEHUYECKUX HOPMATHBOB KauecTBa U OC30MACHOCTH ITH-
LIEBOTO CHIPbS W TMPOJYKTOB HE BBISIBICHO. BhisBieHa mpsiMas BbICOKas
CTCIEeHb 3aBUCUMOCTH YPOXKas 3epHa KyKypy3bl OT cooTHomeHuir Zn/Cu
(r=0,74), Cd/P (r = 0,60), P/Cu (r = 0,60), Cd/Cu (r = 0,57) u Zn/P (r =
0,65). OTMeueHHbIE COOTHOILICHHS MOMKHO MHCIOJBb30BAaTh KaK KpUTEpUil
COOTBETCTBUS TOYBEHHBIX YCIOBHU IPOM3pacTaHUs TPeOOBaHUSAM THOpHIA

KyKYpPY3Bl.

I

b
=1

JIMTEPATYPA

1. bupokoBa, O. A. OnepaTuBHas JUarHocTHKa nutaHus pactenuii / O. A. buprokosa,
U. U. Enbaukos, B. C. Kpbimesko. — Pocros-w//1.: OOV, 2010. - 168 c.

2. Konzos, 0. b. IlpoxykTHBHOCTh THOPUIOB KyKypy3bl B 3aBUCUMOCTH OT YPOBHS MH-
HEpPAJIbHOTO IUTAaHHS Ha BBILEIOYEHHBIX 4YepHOo3emax mnpearopHoit 30Hel KBP: aBroped.
JHC. ... KaHA. ¢.-X. Hayk / }O. b. Koxzos. — Hanpuuk, 2003. — 25 c.
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®AKTOPBI 3®®EKTUBHOCTHU YJIOBPEHUIA

M. M. BOI'’IEBIY, akagemuxk HAH Benapycu
PVII « ITHCTUTYT MOYBOBEACHUS U aTPOXHUMHUNY,
r. Munck, benapycs

BaxHbBIM yCIIOBHEM PAIMOHATIBHOTO NMPHUMEHEHUS yIOOPEHHUHN SIBISETCS
oueHka ux 3¢ ¢dexTuBHOCTH. B Hacrosmel pabore o0CyXIaroTCs IyTH MO-
BhIIIEHUs 3P PEeKTUBHOCTH y10OpeHHi Ha OCHOBE ydeTa IUIOJOPOANS IOYB
1 SKOHOMUYECKUX (aKTOPOB.

Pacuersl arpoHoMuueckoit 3¢ dexTHBHOCTH 0a3upylOTCs Ha MpeaBapH-
TEJILHOM IIPOTHO3€ YPO’KaiHOCTH, ONpeNeNsIeMOil Kak CyMMa CllaraéMbiX,
00yCIIOBIICHHAS TIOTEHIIMAIBHBIM IUIOZJOPOIUEM ITOYB M HOPMATUBHOM NpH-
0aBKOW ypoykast OT BHECEHHBIX yHoOpeHmil. HopmatwBbl OKymaemocTh
ynobpennii nuddepeHInpoBaHb O YPOBHIO IUIOJOPOIHS II0YB, COTIIACHO
Meroavke MHctutyTa nousoBeaeHus u arpoxumuu, 2010 r. Mcnoas3oBaHbl
TEKyIIHe [EHbI Ha NMPOAYKIHIO U yaoOpeHus. JiIsi CpaBHUMOCTH IO roJaM
pacuérsl npoBeaeHsl B fosuapax CHIA.

[Tox 3epHOBBIE, KapTOdenb U TEXHUYECKHE KYJIbTYypbl BHECEHBI OINTH-
MaJIbHBIC JI03bI MUHEPATIbHBIX yI00peHuit (Tabiuia) Ha hoHEe CpeIHEero10-
BOT'O YPOBHSI IPUMEHEHNUs1 HaBo3a okouo 10 T/ra mariHu.

I¢ddexTUBHOCTH MUHEPAJIbHBIX y100peHuii B beaapycu (2011-2015 rr.)

NPK Ypoxaii IIpubaBka, Yuctelii | PeHTabens-
Kymnsrypa . /ra’ HOCTb, |KI HPOAYKILHH| JOXOT, HOCTb,

/ra Ha 1 kr NPK |gomn. CIIIA %
3epHOBBIC 1 3epHOOOOOBBIE | 262 34,0 6,3 60 24
Kykypysa, 3epHO 326 54,1 7,7 245 50
Paric, cemena 305 16,6 29 58 23
JIeH, BOJIOKHO 226 9,1 2,0 -23 =11
Kaprodens 321 227 25 1822 350
CaxapHasi cBEKJIA 451 437 48 452 63
Kykypy3sa, 3eneHas macca 274 250 40 —65 -20
MH. TpaBbl, 3eneHas Macca | 134 229 78 64 51
CeHOKOCHI, macT0., 3eyeHast 100 149 59 11 14
Macca

Y n00peHus, BHOCHMEIC TI0J] 36pPHOBBIC KYJIbTYpPbI, 00SCIIeUIIN MpHOaB-
Ky ypoxaitHocTu B cperneM 6,3 kr 3epHa Ha kr NPK u 60 nomrapos grcTto-
ro J0X0Ja Ha TeKTap moceBa mnpu peHrtadenbHOCTH 24 %. Haumbombimas
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OKYIaeMOCTh yIOOpeHUH TpaIuIlMoHHO HabmogaeTcs Ha kapTodene. 31ech
kaxabil kr NPK okynaicst nmpubaBkoil yposkaifiHocTH 25 Kr KiryOHeW npu
cpennem poxozae 1822 mom/ra m pentabensroctu 350 %. Xopomo oky-
MAroTCsl yN0OpEeHUs 1o/ KyKypy3y Ha 3€pHO, caXxapHYIo CBEKIY, paric, MHO-
TOJIETHUE TPaBbl. 3aTpaThl HA YAOOPEHUs M0 JICH-I0JTYHELl M KYKypy3y Ha
3e1€HbI KopM B 1ieioM 3a mnepuox 2011-2015 rr. He okynaiuch BCiea-
CTBHE TEXHOJIOTMYECKUX MOTPEUIHOCTEH M HECOOTBETCTBHS ypOXKaWHOCTH
9THX KyJIbTYP BIOXECHHBIM PECypcaMm.

B menom B MHOTOJNIETHEH TUHAMUKE OISl ypoXkas 3epHa, GOpMUpPyEMO-
IO 3a CUET MUHEPAIbHBIX YJIO0OpPEHMUIl, IMEeT TEHACHIMIO K MOBBIMICHUIO —
¢ 45 % B 2001-2005 1T. 10 51 % B 2011-2015 rT. DTO MPOUCXOTUT KaK 32
CYET YBEJIMUYCHUS 103 BHECEHUsI yJOOPEHNUI, TaK 1 BCIEACTBHE HEOOIBINO-
r'o TIOBBIIIEHHUS UX OKymaeMocTH ¢ 6,1 10 6,3 kr 3epHa Ha 1 kr NPK. Bwme-
CTe C TEM CPEOHEro/oBas OKYNaeMOCTh yNOOpeHHH NpuOaBKOil ypoxkas
3epHa 3a 2011-2015 rr. cunpHO paznuvaercs mo paionam — ot 3,9 10 9,8 kr
3epHa. lccnenoBaHo BIMSHHE OCHOBHBIX (DaKTOPOB, ONpENeIIFOIMX (-
(EeKTUBHOCTD yIOOPEHUIA.

Oxynaemocts 1 kr NPK npubaskoit yposxxas (Y, KT 3epHa) HaXOOHUIach
B JIOCTOBEPHOHW KOPPEISIMOHHOM 3aBUCHMOCTH OT YPOBHS IUIOJOPOANS
mouB (X; — Oamn mamHM), YPOBHSI BHECEHUS OPTaHWUYECKHX YIOOpCHWMIA
(X, — 1/ra nammm), ypoBHs HHTeHCUpUKauu (X3 — CyMMa BCEX 3aTpar Ha
reKTap Mmocesa) M OIKChIBANACH MPOU3BOJCTBeHHON (yHKIuen: Y= -1,04 +
+0,15760 X, + 0,004415 X, + 0,00395 X;R?= 0,77 p < 0,01. Vcranose-
HO, 4TO ToBBImIeHne okynaemoctr | kr NPK ynobpenwmii mpubaskoii ypo-
’Kasg Ha 1 Kr 3epHa CONPOBOKAACTCS YBEIMYEHHEM YHCTOTO J0XO0Ja Ha
42 nonnapa Ha rextap nocepa. CaMooKynaeMoe Mpou3BOJCTBO 3epHa B Ie-
puox 2011-2015 rr. ormeueHo B 104 paiioHax, rue npubaBka 3epHa Ha 1 Kr
NPK yno6penwuii Obi1a Ha ypoBae 5,0 u Oonee kr 3epHa. [Ipu okynaemocTu
1 xr NPK 8,0-
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BJIUAHUE MYJIBUYNPOBAHUA (OPTAHUYECKOTI'O
N HEOPTAHUYECKOI'O) HA UHTEHCUBHOCTbDH
HNCITAPEHMUS BJIATH U3 ITOYBbI

E. O. BOPCOBA, acrmpant
MockoBcKuii rocyiapcTBeHHbIi yHuBepcuTeT uMenu M. B. JlomoHocoBa
r. Mocksa, Poccust

Hcnapsiomas criocoOHOCTh TOYBHI 3aBUCHT OT €€ TPaHyJIOMETPHIECKO-
IO COCTaBa, CTENEHH OCTPYKTYPEHHOCTH, MOKPHITHS MMOBEPXHOCTH MOYBHI
MEpPTBBIM H JKHBBIM TIOKPOBOM, a TaKkKe OT penbeda, KIMMaTa U CTETIeHH
yBiaxHeHus yuyactka [1, 2]. CokpallleHue HEenpOU3BOJUTEIBHOTO HCHape-
HUSI BJIATM M3 TTOYBHI SIBJISIETCSl BasKHEHIIeH 3aiauei 3emnenenus. Hakorme-
HHUIO M COXPAaHECHHUIO BJIArd B II0OYBE CIIOCOOCTBYIOT MHOTHE arpOTeXHHYe-
ckue npuembl. [IoBEpXHOCTHOE pBIXJIEHHE MOYBBI BECHOW MM 3aKpHITHE
BJ1aru OOPOHOBAHHUEM, pa3pyLIAIOLINE IIOYBCHHBIE KalMIISIPBI, 10 KOTOPHIM
BOJIa TOCTYMNAET K IIOBEPXHOCTH IOYBBI, O3BOJISIOT W30€XKaTh HEHYMKHBIX
IoTeph €€ B pe3yibraTe (hu3mdeckoro ucrmapeHus. s cCHIKeHn ucmape-
HUS BJIATH U3 TOYBHI IIUPOKO MPHUMEHSETCS MYJIbUHMPOBAHHE MOYBHI pa3-
JUYHBIMA MaTepHaiamMu. V3ydeHue BIUSIHUS MyJIbUNPOBAHIS HAa BEITUUNHY
WHTCHCHUBHOCTH HCTIAPEHUS BJIArH M3 TOYBHI [3] SBISETCS aKTyalbHOW 3a-
Jaqei.

[Tpn M3y4eHUM TUAPOTEPMUYECKOI0 PEeXHMMa apT IKOCHCTEM CYIJIMHH-
CTOI M CynecyaHo! JepHOBO-TIO/30JIMCTON MTOYBBI C MCIIOJIb30BAHUEM I1J1a-
HUPOBOYHBIX JJIEMEHTOB M MYJbUUPYIOUIMX MAaTEpUaJIOB OBUIM IOJIYy4EHBI
THI'POTOIIBI, IPUTOHBIE JUIS PACTEHHH C Pa3HOM MOTPEOHOCTHIO B BozE (OT
Kcepo- 10 rurpoduros). [yt 0ObCHEHUsSI 3aKOHOMEPHOCTEH BO3HHKHOBE-
HUSI JAHHBIX TUTPOTONOB HEOOXOIMMO M3YUUTh THAPOTEPMHUUYECKUIN PEKHIM.
B paMkax maHHOTO HCCIIEIOBaHUS MPOBOIIIICS Ta00OPATOPHBIHA OIBIT, 3a7a-
4eil KOTOpOro OBUIO0 W3YYUTHh 3aBHCHMOCTH OTHOCHTEIHHOTO HCIIAPEHUS
MOYBBEI Pa3HOTO TPaHYIOMETPHYSCKOTO COCTaBa B YCIOBHUAX MPUMEHECHHUS
OpPTaHWYECKHX W HEOPTAHHMICCKUX MYIBYHPYIONINX MaTePHAJIOB.

MoaenbsHBIN ONBIT OBLT IOCTaBIeH oceHbio 2014 r. MccnenoBanue mpo-
BOIMIIOCH B 6 cocymax (06beM — 1477 cM’; miommams MOMepedHoro ceue-
Hust — 706 CMZ). Bapuantel onbiTa: KOHTpOJIb (YEpHBIN Nap); a) CyrJIMHHU-
cras mouBa (rop. A); 0) cynecuanas mousa (rop. Amax); B) XBos (5 cMm);
T) pakymedHuk (2 cm); a) OyJBDKHHK; €) BOJHAs MOBEPXHOCThH (HCIapse-
MocTh, Eo0). B Teuenue Bcero meprona HabmoneHuit (29 cyT.) YpOBEHb HC-
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napenus (E), koropsrit mamensuics ot 0,01 mo 0,24 cM BOIH. CII./CYT BO BCeX
BapHaHTaXx.

HccrenoBaHo BIMSIHAE OPTaHUYECKUX (XBOs) M HEOpraHMYECKHX (pa-
KYIICYHUK U OyJBDKHHK) MYJIbYUPYIOIINX MaTCPUAIIOB HA MCIAPCHUE Bla-
T'¥ U3 T0YBBI. MyIbUMpPOBAaHUE XBOCH OCTOBEPHO (YPOBCHb 3HAYMMOCTH
a = 0,05) yeenununBano BnaxHocts (0) B cpequem B ciioe 0—20 cM 1o cpas-
HEHUIO ¢ KoHTpoJieM Ha 32,2 %. 3anackl Biaru (3B) B aTuX ciosix Bo3pac-
Tanu B cpenHeM Ha 34,1 %, 9TO CBSI3aHO C JIOCTOBEPHBIM CHIDKCHHEM HH-
TEHCHBHOCTH HCIIAPEHUS M3 BEPXHHUX CIOEB TOYBHI IO/ BIUSHHUEM MYJIbUN
(oTHOCHTENBHOE Ucnapenre E/E0 u3 mousbl ObUIO HUKE B 3 pa3a, yeM Ha
KoHTpole, rae E/E0 ne npessimano 0,98). B «cyxoMm pyube» (3aMyJIb4HpO-
BaHHOM OYJBDKHUKOM M PAKyIMIEYHUKOM) 0 TOCTOBEPHO BO3pacTaia B CIIoe
0-20 cm Ha 6,0 % Ooubie, yeM Ha KoHTpoJe. [1oJ BIMSHUEM CILUIONIHOTO
crnocoba YKIaAKA HATypadbHOrO OYyNbDKHHKAa H pakyiiedHuka E/E0
YMEHBIIIAJIOCh B OTACIBHBIC MEPHOIBI 10 CPABHCHHUIO C KOHTPOJIEM B 2 pasa.
Hccrnenyemple MyITpYHPYIONINE MATEPHAIBl SIBJISIOTCS IMEPCICKTUBHBIMU
JUTS UCTIOJIb30BaHUS B COBPEMEHHBIX TEXHOJIOTHAX KOHCTPYHPOBAHHUS [TOYB.
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HAJIMYUE COJTAHUHA B KIIYBHAX KAPTO®EJISL

T. B. BYJIAK, xana. XuM. HayK, JOLEHT
VYO «benopycckas rocy1apcTBEHHasl CEIbCKOX03sHCTBEHHAs aKaJeMUs»,
r. I'opkn, Pecniy6nuka benapycs

Kaprodens BoznensiBatot B 130 cTpanax mupa Ha miomaam 20 MITH. Ta,
exerogHo cobupas 300 miH. ToHH KityOHe# [1]. Kaprodens npursiTo cun-
TaTh YETBEPTOU IO BAXKHOCTHU KYJIBTYPOW IMOCIE MIICHUIBI, pUCA, KYKYPY-
3b1. B Benapycu ero mo mpaBy Ha3bIBalOT BTOPBIM XJICOOM, OCOOCHHO BO3-
pocio 3HavueHue Kaprodens Kak MpoAyKTa Ha COBPEMCHHOM 3Tame, Korma
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MUTaHKUE SIBISIETCS KOMIIPOMHCCOM MEXIy BO3MOXXHOCTSMHU U IOTPEOHO-
CTSIMH 4YelIOBeKa. 3HaueHue Kaprodens B MUTAHUHA OOYCIOBIMBAETCS CO-
JepKaHUEM B HEM Kpaxmalia, MHHEPAJIbHBIX BEINECTB (KaJus, KaIbIU U
JxKele3a), NEHHBIX OCKOBBIX BEIECTB, BUTAMHUHOB. B cpenHeM kaproderb
conepKuT: Bomsl 75 %, kpaxmana 18,2 %, OenkoB 2 %, caxapos 1,5 %,
kietyaTku 1 %, MuHepansHbIX Bemiects 1,1 %.

MHorue pacTeHHs KPOME Pa3IM4YHBIX MPOIYKTOB KU3HEICATCIHHOCTH
BEIpAa0aTHIBAlOT W SMOBHUTHIC BemecTBa. OcoOBI MHTEpEC TNPENCTaBISIOT
TOKCHUYHBIC JJISl YEIOBEKa COCAMHCHUSI, CUHTE3UPYIOUINECS B PACTCHHSX,
KOTOpBIE yIMOTPEOISIOTCS B MUIILY, B YACTHOCTU CTEPOUIHBIE TITMKOAIKAIIO-
unel kaprodens (CIA), omHUM U3 KOTOPBIX sABIseTcs cojanuH. KiryOHM
kapTodenss UMEIOT CBOWCTBO 3€JeHEeTh Ha CBETY BCIEACTBHE OMOCHHTE3a
XJIopoduiia B SIHIEpMaIbHOM Clloe KOXYypbl. B kapTodene B onpenenen-
HBIA TEPHOJ MPOU3PACTAHUS HAKAIIMBACTCS COJIAHHMH — BEIECTBO, 00Ja-
Jafolee TOKCHUeCKUMHU cBoicTBamu [3].

I'mukoankamoubl, coaepKaniuecs B KIyOHsIX KapTodes, paHee Hasbl-
BaJIM OOIIMM TEPMUHOM «COJIAHWHY». B HacTosIIee BpeMs: yCTaHOBIICHO, Y4TO
TaK HA3bIBACMBIH «COJAHWH» IPEJCTABISCT CO00M cMech 6 pa3IMYHBIX
[JIMKO3U/IHBIX COCAMHEHUH: o-, B-, y-colaHMHa W o-, B-, Y-YaKOHHHA.
OTH COeTUHEHNS UMEIOT OJUH M TOT XK€ arInKOH (KKOPOBHI AIPO») — COMa-
HUJIUH — U OTJIMYAIOTCS MEXIY COOOH COCTABOM TJIMKO3WAHOU IIEMOYKH.
K npupoHbIM TOKCHHAM KapTodess Mpexie BCero CleayeT OTHECTH IJIH-
koankamouasl ([CA), npeumymectBeHHo o-coidanud (b-chaconine-D-
galactopyranoside) u a-gakorun (b-chaconine-D-glucopyranoside). Onu
00eCIICYNBAIOT PUPOAHYIO 3aLIUTY KapTodens OT (YHTHIMIOB M UHCEK-
TUIUIOB, OOJIAAI0T aHTHXOJUHACTEPA3HBIM U MEMOPAHHOTPOIHBIM JCHi-
CTBHEM, a TAaKXKE JXI'yue-TOPHKUM, OTHYTHBAIOIIUM HACEKOMBIX BKYCOM.
CyMMapHOe COoiepiKaHUE 0-COJIAHMHA U O-4aKOHMHA B KOXKype W IpuIera-
IOLICH K Hell MSKOTH KapTodessi 3HAYUTEILHO BBIIIC, YeM B CEPALICBUHE, —
cootBercTBeHHO 12—-100 mr 1 300-600 Mr Ha 1 KT chIpOro Beca KiIyOHEH, a
ux coortHomenue o6eraHo cocraiser 40/60 [3]. Comepkanue U COOTHO-
mreHne 3Tux ['A CHIIbHO BapbUpyeT B 3aBUCHMOCTH OT copTa Kaprodes,
YCIIOBHUiT €ro XpaHeHHUs] U CTEeleHH MOBpekaAeHHs. [Ipolecchl MPUroToBIie-
HUS KapTodens cymecTBeHHO He pa3pymraot ['A.

ITo cBOEMY XMMHYECKOMY COCTABY COJIAHWH HPHHAIJICIKHUT K TIIHKO3H-
JlaM 1 pacrnajaercs rnpu oopadotke kucnoroil Ha D-rirokosy, D-ranakrosy,
L-pamuo3y u ankanous conanugauH. @opmyna comanuHa — CysH73NOgs, a
conanuanHa — C,7Hy3NO.
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ConanuH pacnpenensercs B kKapTodene HepaBHoMepHO. KiyOHM co-
nepxkat ot 3 go 7 mr% conanuHa. KonnuecTBo ero B opraHax pacTeHuUs
pasimuyHo (Mr%) — B nBetrkax jao 3 540, mucthix — 620, credmsax — 55,
poOCTKax, npopocmux Ha cery, — 4 070, koxype — 270, MIKOTH KIyOHS —
40. IIpu XpaHeHUH 3peNbIX U 3[0POBBIX KIyOHEH K BeCHe KOJIMYECTBO CO-
JIAaHWHA B HUX YBeJMUUBaeTcs BTpoe. OCOOEHHO MHOTO €ro B 3€JICHBIX IPO-
POCIINX W MPOTHUBLIMX KIyOHsX. Pe3ko moBbIaeTcsi cojepikaHue coja-
HUHA B MTO3EJICHEBINEM U IpopocireM kaprodene. [Ipu gonrom nexxanny Ha
CONTHIIE KOJIMYECTBO CONIAaHWHA MOXeT HocTurHyTh 20-40 mr%, torma
KITyOHH TIpHOOpETaloT TOPbKHUN, HENIPUATHBIN BKyc. KapTodens, comepxka-
i 6onee 20 Mr% comaHWHA, SMOBUT W HE JOJDKEH HCIIONB30BAaTHCS B
numty [2, 3].

Yacro, HO HE Bcerja, Mo3eNeHeHNe ABIACTCAd WHAMKATOPOM IOBBIIICH-
Horo coaepxaHusi CI'A. OfHaKo ero OTCYTCTBHE HE MOJXKET CIIy)KUTh Ia-
PaHTOM J10OPOKAaYECTBEHHOCTH KapToQels, TaKk Kak MPOLecchl OHOCHHTE3a
xmopouiia u CI'A B pactenusix paso6inensl. Cogepxkanue CI'A 3aBucut
1 OT YCIIOBMH BBIpAIIMBAaHUS, XPAHEHHUS M 3PEJIOCTH KIyOHEH, 1 OT copTa
kaprodens. Ynorpebienue B muily kaprodess ¢ BHICOKUM COJAEpKaHHEM
CI'A MOXET MPUBECTH K CepbE3HOMY OTpaBiieHUI0. [loaToMy omnpeneneHue
Ka4eCTBEHHOTO COCTaBa M KomdecTBeHHOTO conepykanus CI'A B KIyOHsIX
KapToQels SBIIETCS BaXXHBIM KaK JJIsi KOHTPOJIS KadecTBa KapToQens, Tak
U AJIs CEJIEKIMU pacTeHui ¢ HU3kuM coaepxkanue CIA.

JeiicTBue comaHMHAa Ha OPTaHU3M YeJIOBEKa W JKUBOTHOTO CIIOJKHOE.
B Gonpmmx mo3ax OH BBI3BIBAET OTPABJICHHE, B MallbIX — MoJie3eH. M3Bect-
HBl CJIydad OTpAaBJICHHMS >KMBOTHBIX, KOTOPBIM CKapMJIMBaJM OOTBY W
OYHUCTKHM TNPOPOCUIMX W IO3EJCHEBIINX KIyOHEW, W JII0JeH, MUTAIOMNXCsS
HeJlI0OpOKaYeCTBEHHBIM KapTodeneM. Yale oTpaBieHHs BO3HHMKAIOT Y Je-
Tei, KOTOpbIE MOEAAIOT KapTodenbHble Aroabl. KiMHuKa oTpaBieHus pas-
BUBAETCs OBICTPO, MOSBIISIETCS MIEPLICHUE B TOpIie, 00JIb B )KMBOTE, TOIIHO-
Ta, PBOTA, NIOHOC, APOXKAHUE PYK, ceplaleONeHUe, CHIDKCHUE apTepUalibHO-
TO JIaBJICHUS, OJBINIKA, a B TSDKEJBIX CIydasx — CYIOpOTH M TOTepsl CO3Ha-
Hus. Takpe CHMIITOMBI TIPOSIBISIOTCS TPH KOHIIEHTPAIIMHN COJIAHWHA, PaB-
HOM MpuOIU3UTENBHO 2,8 Mr Ha 1 KT Macchl Tena [2].

ComanuH oOmagaeT QYHTHIUAHBIMA M WHCEKTUIIUIHBIMH CBOICTBaMH,
UCTIONHAA POJb MPUPOJHON 3amuThl pacTeHnil. COMaHWH BBI3BIBAET BO3-
Oy’X/ieHHe, a 3aTeM YrHEeTeHHE HEPBHOI CHUCTEMBI, Pa3oKeHHE 3PUTPOLH-
ToB. JletanbHas no3a A kponukoB oueHusaercs B 0,06-0,12 rpamma Ha Kr
Macchl Tena, Juis cobak — 4yTh Oonpbuie — 0,6 T/Kr.
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TakuM 00pazoM, TIMKOAIKAIOWIL HHTEPECYIOT HCCIenoBaTeNeld He
TOJILKO KaK MPHUPOJHBIC TOKCHHBI, HO M KaK KOMIIOHCHTHI C BO3MOXHBIMH
(dapmakosiorudeckumu cBoiictBamu. [{utorokcuueckoe aericteue ['A naBHO
U YCICIIHO WCIONb3yeTCsS MPH JICUYCHHH HEKOTOPHIX (OPM paKa KOXKH.
B nocnennue roapl MHTEHCUBHO M3y4aeTcsl UX BO3JIEHCTBUE HA APYrue 3710-
KayeCTBCHHBIC 00pa30BaHUsI. AHTHXOJNHMHAICTEpa3Hoe JeiicTBue ['A Moxker
HaWTH CBOE MPUMEHEHHE IS MPOJOHTMPOBAHUS ACHCTBHUS acUpHHA, KO-
KaWHa U JPYTHUX CIOKHBIX 3()HUPOB, MHOPETAKCAHTOB M IPYTHX MPErmapaToB.
CoJaHWH WCTIONB30BANICA KaK CPEACTBO MPOTHB IIIMCTOB, a TaKXKe IS Jie-
YeHHUst OPOHXUTOB, DIMJIENICHH, aCTMbI U CalbMOHENEe3HOM uHdexuu [2, 4].
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YJIK 631.422

OPAKIIMOHHOE PACITIPEJEJEHUE ME/IU B YEPHO3EME
OBBIKHOBEHHOM KAPEOHATHOM B 30HE BO3JIEMCTBUS
A3PO30J/IBHBIX BBIEPOCOB

M. B. BYPAUYEBCKAJ, xanz. ouon. Hayk; C. C. MAH/DKMEBA, kana. 6uon. Hayk;
T. M. MUHKUHA, n-p 6uon. Hayk, npod.;
T. B. BAYDP, acnupant; U. B. 3AMVYJIMHA, accucteHnt
TOxHbI (enepanbHbIi YHUBEPCHUTET,
r. PoctoB-Ha-Jlony, Poccus

Beeoenue. Tsoxensie metamutsl (TM), monanaroniye B Mo4By, OTIHYAIOT-
CA KaK IO IIOABHUXHOCTHU U OHOJIOTHYECKOM JOCTYIIHOCTH, TaK U IIO MEXaHHU3-
MaM 3aKpeIUICHUS B IIOYBE, IPUCYICTBYIOT B HEH B BUJE pa3HbIX (paxuuil.
Haubonee pacnpoctpaHeHHBIMH W 3()(OEKTUBHBIMH METOAAMH HM3YYCHHUS CO-
e)II/IHeHI/Iﬁ TM B mouBe SBISIOTCS METOJBI ITOCJIEA0BATCIBHOI'O (bpaKHI/IOHI/Ipo-
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Banwusi. Llens paGoTsl — u3ydenue dpaxiponHoro cocrasa CU B ouse, Haxo/s-
Lielcsi B 30HE BO3JCUCTBHSI a’po30JbHBIX BhIOpocoB HoBouepkacckoit ['POC
(HaI'POC).

Ob6vexmbl u memoosl uccredoganuti. OOBEKT UCCIEIOBAHUS MPECTaB-
JIEH 4YepHO3eMOM OOBIKHOBEHHBIM KapOOHATHBIM CPEIHEMOIIHBIM Majlory-
MYCHBIM TSDKEJIOCYTJIMHUCTBIM Ha JIECCOBUAHBIX CyrnHKax. OOpasibl moys
oTOMpanuck Ha paccTossHAU 1,6 KM U 15 KM B ceBepo-3amafHOM HalpaBJe-
Hun ot Hul POC. Bruta ncnonp3oBaHa mporeaypa XUMHYECKOTO (ppaKIno-
HUpoBaHus Mmiepa B momudukarmu beptu, Ixako0c [1] ams moxydenus
Pa3INYHBIX COCIUHEHUH METAJIOB: BOAHBIX (3KCTPAKIHs AUCTHILIHPOBAH-
Hoit Bojoit), oomenusix (0,5 M Ca(NQs),), kucmoropactBopumbix (0,44
MCH3;COOH + 0,1 MCa(NOs),), cessanubix ¢ oxcumamu Mn (0,1
MNH,OH-HCI + 0,01 MHNOs), opranudyeckum BeriectBom (0,1
MNa4P,05), amopdusimu (0,175 M (NH,),C,04 + 0,1 MH,C,0,4) u xpu-
craunueckumu okcugamu Fe (0,175 M (NH,),C,04 + 0,1 MH,C,04 (ynb-
tpaduoner)) u ocratounsix (HF + HCIO,, 3ateM HNO3 (o).

Peszyromamer uccnedosanuti. O0mee coaepxaHue IEMEHTOB B IIOYBE,
Cu mpeBbIIIaeT UX NPEIETbHO JOIMYCTUMBIE KOJIMYECTBA, KOTOPBIE COCTaB-
JSIOT 55 MI/KT Ha paccTosHUH 1,6 KM M COOTBETCTBYET (POHOBOMY COJEp-
’KaHHIO Ha paccTosTHUM 15 kM (Tabnuia).

®pakuuoHHoe pacnpeaeieHne CU B o4Be 30HbI BO3/1eHCTBUS
Hosouepxkacckoii 'PIC

Dpakunu \
Lo o
= Q) = o E o o = 9
em Eox 2= "5 &2 = < To
g . 5] 2, Lo S T o
84 8% 5= S5 | E5 EEz55ERL |22 2% SE
£g8 BE | 2% | Z1 | EE Eiiseifz|igiy =% | i
=] 285 O 28 "o BasH =) [AXEE O g
© o R o 58 = = &' Y HGERERE- 3 >
= 2 £ SS B 7 G = o
= = = ]
15 0,2+0,1* 0,6+0,1 25403 | 03+0,1 | 53412 | 51+10 |2,6+0,6 |184+29 |42,0+4,1
1 2 7 1 11 14 7 55
16 1,5+0,2 2,0+0,3 55+0,8 | 0,8+0,5 | 21,3+4,3 | 12,0+2,3|5,6+0,9 |28,3+3,3 |72,0+6,1
’ 2 3 7 1 28 16 8 35

* Hag uepToii — MI/KT, HOX 4epToif — % OT CyMMBI (hpaKiiii.

B HesarpssHeHHO# mMoYBe, Kak M B IIOYBE, IOJBEPKEHHOW CHIIBHOMY
Biaustanto Hal POC, Hambosbiiee kommdecTBo CU cOCpeoTOUEeHO B OCTa-
TOYHOK (1)paKHI/II/I, CBSI3aHHOM C KPpUCTAIINIMUCCKUMU PCHICTKaMU MHHEPAJIOB.
OnHako B 3arpsi3HCHHOM IMOYBE MOXKHO HAOIIOATh PE3KOE CHIDKCHHE COIEp-
>kaHus 3To# dpaxuuu (¢ 55 % 1o 35 %) (tabnuna).
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3amerHo Bo3pocna (pakuus coenuuenuit Cu, cBs3aHHAs C OPraHUYECKAM
BewecTBoM (B 4 pasa aGCONIOTHOE W B 2 pasa OTHOCHTENBHOE CONEPIKAaHHUE).
Ipu sTom pacnpenenenne Cu no ¢pakiysM B 3arps3HEHHON MOYBE CIIEIy-
IOIIee: OCTATOYHAS > CBSI3aHHAS! C OPTaHWYECKHM BEIIECTBOM > CBSI-3aHHAs
¢ amopdHBIMU OKcHaaMu Fe > cBA3aHHAs ¢ KPUCTAIUTMYECKUMHU OKCHIAMU
Fe > kucmoropactBopumas > oOMEHHas > BOJAOPACTBOPUMAs > CBsI3aHHAS C
Mn [2].

TaxuMm o6pa3om, B He3arps3HEHHOW mouBe conepxkanue Cu cocpenoro-
YEHO, TIIaBHBIM 00pa30M, B OCTaTOYHON (hpaKIiH, TOTAA KaK IO/ BIUSTHHEM
3arpsi3HEHUs B MOYBE yBeNW4MBaeTcsi KomuectBo CU B Gosiee MOJBIIKHBIX
(dpakyax 1 Bo GpakLuK, CBI3aHHOW C OPraHMYECKUM BEIECTBOM, K KOTO-
pOMy OHa uMeeT HauboJIblIee CPOICTBO.

HccnenoBanue BoINONHEHO NpH ruHaHCOBOH noanepxke PODU B pam-
Kax HayuHoro rpoekra Ne 16-34-00573.
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BJIMSHUE JUTATEJIBHOT'O NPUMEHEHUA MUHEPAJIBHBIX
YAOBPEHUU HA A30THBIN PEKUM
JEPHOBO-IIOA30JIMCTOH ITOYBbI 11O TPOPUJIIO

M. T. BACBMEBA, kana. 61oit. Hayk
OI'BHY «lepmcxuit HUMCX»,
r. ITepmb, Poccus

[Ipumenenne ynoOpeHnii BIUSET Ha TpaHC(HOPMAIHIO, MUTPALIUIO U aK-
KyMYJSIIIHIO BEIIECTBAa B TOYBE, YTO NMPHBOAWT K W3MEHEHHIO XapaKTepH-
CTHK W TapaMeTpoB €€ IIoMopous. Y I0OpEeHHUs — 3TO CHIBHOICHCTBYIO-
IMHA aHTPOTIOTeHHBIA (DAKTOp, BIMSIONIUI HA XOJ €CTCCTBEHHBIX MOYBCH-
HBIX TIporeccoB. OcoObIil UHTEpPEC BHI3BIBACT U3MCHEHUE OCHOBHBIX ITOKA-
3areNell IWIoOPOIHS U PEKUMOB ITOYBHI IO MPOQUITIO.

L]env uccneoosanuii — U3y4UTh BIMSIHAE JUINTEIBHOIO IPUMEHEHHS MU-
HEpaJbHBIX YIOOPCHUI HAa a30THBIA PEKUM JACPHOBO-TIOJ30JIUCTON MOYBHI
1o pouIIo.
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Memoouxa uccrnedosanuil. ViccmenoBanus TPOBOAMIN Ha 0aze IH-
TENBHOT0 CTAI[MOHAPHOIO OIBITA, 3aJ0XKEHHOro B 1976 rony B ceMUNOb-
HOM II0JIEBOM CEBOOOOPOTE C Yepe0OBaHUEM KYJIbTYP: YUCTBIN Map — 03H-
Masi poXb — ApoBasl MIIEHUIA C OACEBOM KjeBepa — kieBep 1 I. m. — Kie-
Bep 2 I. 1. — siUMeHb — oBec. MuHepanbHble ynoOpenus (I poramms —
N120P120K120, 11 poTanus — Ngopgngo, n-v poranuu — N50P60K60) BHOCHJIA
I0J] BCE 3€PHOBBIE KYJbTYpPBl CEBOOOOPOTA IO/ MPEANIOCEBHYIO KYJIBTHBA-
IO B BHJE aMMHAYHOM CETUTPHI I MOYEBHHBI, IPOCTOTO WIIA JBOWHOTO
cynepdocdara 1 XIOPUCTOTO K.

[TouBa OMBITHOTO yYacTKa JEPHOBO-MENKOTIOA3OJIMCTAS TSHKEIOCYTIIH-
aucras. CoxepkaHue 0OIIETo a30Ta ompeneisuid mo Merony Keempmams,
JerkoruaposnnzyeMoro no TropuHy u KoOHOHOBOM, aMMHMauyHBIH M HUTpAT-
HbI| a30T — o Merony [IUHAO. MuHepanbHbIit a30T pacCUUTHIBATIN MMyTEM
CYMMHPOBaHHSI HUTPATHOTO M aMMOHUIHOTO. OTOOpP MOYBEHHBIX 00pa31oB
OBLT IPOBEJIEH B METPOBOM CJ10€ MOYBHI (uepe3 20 cum).

Peszynomamor u 0o6cyscoenue uccredosanuil. 3yuenue 3amacos u Gopm
a30Ta Hepa3phIBHO CBS3aHO C M3YYEHHEM ryMyca, Tak Kak oosiee 90 % azora
B II0YBE MPECTABICHO OpraHndeckoil hopmoii. OneHKka ryMyCHOTO COCTO-
SIHASL TaXO0THOTO Topmu3oHTa (0—20 cM) KOHTPOJIBFHOTO BapuaHTa MCCIEIye-
MOH aAepHOBO-nog30nucTod nouBkl no JI. A. I'pummnoit u . C. OpnoBy
MoKasana, 4To COoJIepIKaHue ryMyca U ero 3amackl oueHsb Huskue (1,95 % u
48,8 1/ra). ComepkaHue 0OIIETro a30Ta B MAaXOTHOM CIIO€ KOHTPOIJBEHOTO
BapHWaHTa cOCTaBWIO 1176 MI/KT, 9TO TaK:KE COOTBETCTBYET OYCHb HIU3KOMY
ypoBHIO [1]. CTeneHp 00OTamEHHOCTH OPTaHUYECKOTO BEIIECTBA a30TOM
cpemmsist: C:N — 10. ITo mpoduitro mOUBBI cofiepxkanne 00IIero a3oTa ¢ rity-
OuHOM yMmeHblIanoch U jgocturio 448 mr/kr B cioe 80-100 cm. Konnue-
CTBEHHOE pacHpe/ieieHne TyMmyca 1 00IIero a3oTa mo npopuito UAET MOUYTH
napawiensHo (r = 0,98). 3amacel o0mIero a3oTa B BEpXHEM T'OPH30HTE CO-
craBwin 2940 kr/ra, win 29,3 % OT ero 3amacoB B METPOBOM CJIOC ITOYBBI.
HemocpencTBeHHBIM HCTOYHHUKOM IMUTAHHS PACTCHUH SBISCTCS MUHEPAIIb-
HBIH a30T, ONIKAWIIAM pe3epBOM — Jierkoruaponusyemas ¢pakmus. Comep-
aHHe MHHEPAJIBHOTO a30Ta B KOHTPOJBbHOM Bapuanre (cioii 0-20 cm) co-
cTaBwIO 26,8 Mr/kr, win 2,3 % 0T 00IIero KOJIMYeCTBa, JIETKOTUAPOITH3YEeMO-
ro — 121,8 mr/kr, mwmm 10 %. AOGCOIIOTHOE KOJIMYECTBO MHUHEPAIBHOM U JIeT-
KOTHJpOIM3yeMor (pakiuii a3oTa HaXOAWIOCH B NPSIMOH 3aBUCHMOCTH OT
o0rmrero conepkaHus 3JEMEHTa W BHHU3 MO MPO(QIUTI0 YMEHBIIATIOCh, HA TIIy-
o6ure 80—100 cm coctaBmio 9,4 u 67,2 mr/kr. OTHOCUTENBHOE COAEpIKaHUE
(% x obmeMy KOJIMYeCTBY a30Ta) MAHHBIX (DpaKIUii a30Ta B MOANAXOTHOM
ropmonTe (20-40 cMm) u HIKe BO3pOCio. B cocTtaBe MUHEpaIbHOTO a30Ta
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npeobnanana aMMOHMKHAs (opMa, UYTO XapaKTepHO U1 JIEPHOBO-
MOA30JUCTHIX 1oYB [Ipenypaibsi.

BHeceHre MHUHEpaIbHBIX yJOOpEHUII B TeUeHHE ISATH POTALUi CEeMH-
MOJIBHOTO CeBOOOOpOTa CHOCOOCTBOBAIO JOCTOBEPHOMY YBEIHUYEHHIO 00-
mero azora B maxotHoM cioe Ha 105 (9), B mognaxorHoM Ha 168 (24) u B
cioe mouBbl 80-100 cm Ha 119 mr/kr (27 %). B cooTBEeTCTBUH C 3aJI0KCH-
HBIM Pa3pe30M Ha JIAHHOM TOYBEHHOM y4YacTke, Ha riayoune 70-100 cm pac-
TIOJIATaETCS WILUTIOBHAIBHBIM TOPH30HT, WIN TOPU30HT BMBIBAHUS. Y BEIHYE-
HHE KOJIMYECTBA JIETKOTUAPOIN3YEMOT0 a30Ta OTMEUYECHO TOJIBKO B cioe 0-—
20 cm Ha 16,8 Mr/kr, wmu 14 %, munepansHoro — B cnosx 0-20, 60-80 u
80-100 cm. MakcuManbHOE yBeIHUYEHHE MHHEPaTbHOH (pakmum a3ora
otmedeHo Ha riryoune 80—-100 cm B 2,1 pasa. [Ipu BHeceHIH MUHEPaIbHBIX
ynmoOpeHuit mo Bcemy mnpodmito Habmomanu mnoseimeHne N-NO; B 2,2—
3,1 paza. 3amacsl o0uiero a3ora B METPOBOM CJIO€ BO3pociu Ha 14, MuHe-
panbHOTO Ha 35 %.

Takum oOpazoM, UIHTENILHOE NPUMEHEHHWE MHMHEPANIBHBIX yJI0OpeHMI
OKa3ajo CyYIIECTBEHHOE BIMSHHE Ha a30THBI PEXUM  JIEpHOBO-
NIOA30JUCTOU IIOYBBI.
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W3MEHEHUE MMOKA3ATEJEN YPOXKANHOCTHU SYMEHA
SAPOBOTI'O MTOJI BJIUTHUEM MUHEPAJIBHBIX YJIOBPEHUI
1 BHEKOPHEBBIX ITOJIKOPMOK B 3ATIAJTHOM JIECOCTEIH
YKPAUHBI

H. U. BET'A, acnupanTt
JIpBOBCKHI HAIMOHATBHBIN arpapHbIil YHUBEPCUTET,
r. JIbBoB-/lyOnsnbl, YKpanna

BenynmM (akTopoMm HEmOCPEICTBEHHOTO BIIMSHUS HA MPOLECCH (op-
MHUPOBaHHS IJIEMEHTOB YPOXKAHHOCTH SUMEHS SIPOBOTO SIBIISICTCS TIPUMEHE-
HUE MUHEPAIBHBIX yno0peHuil. Ho HE00OOCHOBaHHOE MOBBIIICHUE X HOPM
BHECEHHs HE 00eCreunBaeT CTabMIBHOIO MPUPOCTA MPOAYKTHBHOCTH arpo-
neHo3a [1]. B cBsa3u ¢ 3TuM mpuoOpeTaeT 0co0yro aKTyaJdbHOCTH BOIIPOC
PaLMOHAIBHOTO MPHUMEHEHUS] MUHEPAIbHBIX YIOOPEHUH B ONTHMAJIbHBIX
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COOTHOIIICHUSX H B ONTHMaJIbHBIE CpokH [2]. McciemoBaTenn Takxke OTMe-
YaloT, YTO BAXKHYIO POJb B MPOXOXICHUH OMOXHMHYECKHX IPOLIECCOB B
pacTeHusIX SIUMEHS IPOBOTO UMEIOT MUKPOAJIEMEHTHI [3].

Llens HamMX HCCIIEAOBAHUM 3aKiioyajach B YCTAHOBJICHHH BIIMSIHUS
BHECEHHS MHMHEPAJIbHBIX YIOOpEHHH ¥ BHEKOPHEBBIX MOJKOPMOK Mpernapa-
TaMH OPraHWYeCcKOT0 IPOUCXOXKICHHUS C COAEPIKAaHUEM MUKPOIJIEMEHTOB Ha
YPOXKalHOCTB slUMEHs sipoBoro B 3ananaHoi Jlecocrenu YKpauHslI.

C nesnpio U3y9IeHUsI 3TOr0 BOIIPOCA MPOBOAWIN MOJIEBBIE UCCIECIOBAHNS.
IToyBa OMBITHOTO y4acTKa TEMHO-CEpasl OIOA30JICHHAS, CONEPKAHUE TyXK-
HOTHIPOIH3UPOBAHHBIX (hopM azoTa B cioe mouBsl 0—20 cm (mo Kopudni-
Iy) — 99 MI/KT TTOYBEI, TOABWKHEIX (hopM pochopa 1 0OMEHHBIX Kanus (TI0
YupukoBy) — 88 1 103 MI/KT TOYBBI COOTBETCTBEHHO.

Cxema ombITa ABYX(akTopHas: Gaktop A (MUHEpallbHBIE YAOOpPEHNUS) —
l) 6e3 y[l06peH1/1171 (KOHTpO.]'Ib), 2) N15P15K15, 3) N30P15K15, 4) N45P15K15,
5) N3oP3oKso,  6) NasPsoKao,  7) NeoP3oKso,  8) NasPasKas,  9) NeoPasKas,
10) NgoPsoKeo; haktop B (BHEKOpHEBBIC MOIKOPMKH MpenapaTaMu Ha HoHE
MHUHEpaIbHBIX ynoOpenuit) — @oprurpeitn @onuap, 1,1 n/ra, N'ymudunn,
100 r/ra + ®ynsBuTan [Imtoc, 150 r/ra, @pest Axsa, 2,0 j/ra.

B pesynbrare npoBeneHHsT UCCIEA0BaHUI YCTaHOBJICHO, YTO TPUMEHE-
HHE MHHEpAIbHBIX YZOOPEHHH M BHEKOPHEBBIX IOAKOPMOK IpemapaTaMu
OpPTraHWYECKOT0 IPOUCXOXKICHHUS CYIIECTBEHHO IOBBIIIAIOT ITOKA3aTEIIN
IIPOJYKTUBHOCTH arpoLCHO3a sTIMEHS sIpOBOro. BHeceHne pa3nuuHbIX HOpM
MHUHEPAIBHBIX YAOOPEHUI 00YCIOBHIIO MOBBIIICHNE yPOXKAHHOCTH 3€pHA B
pasHoii creneHn. Ero mpupoctsr konebamics ot 0,75 1/ra, wim 26,9 %, Ha
¢doHe HOpMBI MUHEpanbHBIX ymoOpeHuit NgoP3Ksz mo 1,27 1/ra, wim
45,5 %, B Bapuante ¢ BHeceHrueM NysP4sKys, TIie ObLIH caMBIMU BRICOKHMU.

BHekopHeBbIe TOAKOPMKHU IpenapaTtaMd HEOAMHAKOBO ITPOSBHIIM CBOE
BJIMSIHME Ha pa3HbIX (pOHAX MHUHEpaJbHOro nuTaHus. [IpumeHeHue npena-
paroB @opturpeiin ®ommap n Opest AkBa 00eceUHIIO BEICOKHE MPUPOCTHI
ypoxaiiHocTn Ha (oHe N3zoP3oKsp, Iie OHM COCTaBJIAIM COOTBETCTBEHHO
0,31 1/ra, unu 8,8 %, u 0,36 1/ra, uiu 10,2 %. DpdexkTuBHOCTH Mpenapara
I'ymupung B couetannu ¢ @ynpeutanom [lnroc Hanbosee mposBUIACh HA
¢oHe BapmaHTa ¢ BHeceHHUEM NysPs5Kys, TIe MpUPOCT ypOoKaiHOCTH CO-
crasisia 0,34 1/ra, niu 8,4 %.

YcraHOBIEHa TECHAs KOPPEIIMOHHAS CBA3b MEXAY HOPMON MHHE-
paTBHBIX YIOOpEHWH M YpOXKAWHOCTBIO sAMeHs sipoBoro. [lomydeHHYyIO
3aBUCHMOCTb MOXHO OIUCATh TAKUM YpaBHEHHEM PETrPECCHU:

y = 124,01x — 342,46
e Y — HopMa MUHEPaIbHBIX YJ0OpeHuit, KI/Ta 1. B.;
X — YpOKaiHOCTb STUMEHS, T/Ta.
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[Toxazatens ko3 duureHTa JeTepMUHAIINN, KOTOPBII OTpakaeT TECHO-
Ty cBs3H, coctaBisier R? = 0,809, TO eCTh MEXIy YPOKAWHOCTBIO SIMCHS
SIPOBOTO M HOPMaMHU MHHEPAaJbHBIX yIO0OPEHUH CYIIECCTBYET CHIIbHAS KOP-
PEIIAIUOHHAS CBS3b.

TakuM 00pa3oM, YCTaHOBIICHO, YTO BHECEHUE MUHEPAIBHBIX YI00peHNH
U TIPOBEJCHHE BHEKOPHEBBIX IIOJKOPMOK IIpernapaTaMd OPraHW4ecKoro
MIPOUCXOKACHHS Ha SUMEHE SPOBOM SIBIISIETCS BECOMBIM (DaKTOPOM IOBBI-
IIEHMS €T0 TTPOU3BOINTENbHOCTH. Hanbonbmelt a¢dekTnBHOCTRIO Ha GOHE
MUHEpaAFHBIX yA0OpeHn oTnnuaeTcs npemnapat @pest Aksa.
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Y]IK 632.931

OCHOBHBIE ACHIEKTBI 3AILUTHI IOYB
N CEJIbCKOXO3SUCTBEHHBIX KYJIBTYP OT HETATUBHOT'O
TEXHOT'EHHOTI'O BO3JJEUCTBUSA

B. B. BEPLIMHNH, 1-p oxoH. Hayk, npodeccop, 3aBenyronuii kadeapoii HouBOBeICHHUS,
9KOJIOTUH U IPHPOIOIOIb30BAHUS;
H. B. XBATBIIII, kauzn. 6uos. HayK, JOLEHT;
A. O. XYTOPOBA, xanp. reorpad. HayK, TOLEHT
OI'BOY BO «I'ocynapcTBEHHBIN YHUBEPCUTET 110 3€MJIEYCTPOUCTBY»,
r. Mocksa, Poccus

CoBpeMeHHOI OCHOBOI 3aIIUTHI TIOYB M CEIbCKOXO3SHCTBEHHBIX KYJIb-
Typ OT TEXHOTEHHOTO BO3ACUCTBHS SBISCTCS HAYIHO OOOCHOBAaHHBIE perie-
HUS TI0 K&KIOMY 3TaIly CelNbCKOXO03SHCTBEHHOTO IMPONU3BOICTBA, O0ECTICUH-
Baronue OaJlaHC MEXIY SKOHOMUYCCKUMH TOTPEOHOCTSIMHU JIOACH U CO-
XpaHEHUEM YCTOMUHUBOCTH SKOJOTUUECKON CPEJIBL.

PanroHanbsHOEe MCIOIB30BAaHKUE 3€MENb SBISIETCSA OQHON M3 COCTABHBIX
YacTe yCTOWYMBOTO Pa3BUTHSI CENbCKUX Tepputopuil. [loaTomy nopua, kak
HETaTUBHOE BO3JICHCTBHE XO3SHCTBCHHOW MM MHOM NESITCILHOCTH Ha 3¢-
MEJIBHBIE PECYPCHI, IPEACTABIAECT 3HAYUTEIABHYIO YIPO3y Pa3BUTHUIO IIPOU3-
BOJICTBA M CENICKUX TEPPHUTOPHii B mesiom [1].
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DOpMHPOBAHUE ONTUMAIIBHBIX PA3MEPOB CEILCKOXO3SMCTBEHHBIX 3€M-
JIETIONIb30BaHUM SIBIII€TCS OAHHUM U3 OCHOBHBIX BOIIPOCOB T€PPUTOPUATIBHO-
ro 3emieycrpoiictBa. CoBpeMeHHbIE NPUHIMIIBI 3€MJIEYCTPOUCTBA OPUECH-
TUPYIOT Ha (OPMHUPOBaHHE aJlAlITUBHOTO CEJIHCKOXO3SIMCTBEHHOTO MPOM3-
BOJCTBA, T. €. CIELUAIU3AIMIO €r0 JESITeIbHOCTU. YCTaHOBJICHHE ONTH-
MaJIbHBIX Pa3MEpOB 3€MEINIbHO IO COO0pa3HO MPHUPOIHBIM YCIOBH-
SIM TEpPUTOPUHM HMEET IJIaBHYIO IeNIb — CO3JlaHHe YCTOWYMBBIX TI'PaHMIL
CENBCKOXO3SMCTBEHHBIX 3€MIICTIONB30BAHNN, T. €. CICIHANU3ALHUIO €ro Aes-
TEJILHOCTH B PaMKax IMPHPOAHO-KINMATHYECKHX OCOOCHHOCTEH TEppHUTO-
pun. ITO crIOCOOCTBYET CHIKEHHIO SHEPTeTHIECKUX U (PMHAHCOBBIX 3aTpaT
Ha MPOMU3BOJCTBO NMPOJAYKIHH, COXPAHEHHIO M YBEIMUYEHHIO ILUIOIOPOIUS
MOYBEHHOTO TIOKPOBA, YCTOWYNBOMY Pa3BUTHIO NPUPOJHBIX JaHAMIA(TOB U
palMOHAIBFHOMY HCIOJIB30BAHUIO 3€MENb NMPH MHHUMAJIBHBIX 3KOJOIHYe-
CKHX yTpaTtax.

[Mpu Takux yCHOBUSAX MPOMCXOAUT (OPMHUPOBAHUE ONTHMAIBHBIX II0
IJIOUIAIA CEJIBCKOXO3SMCTBEHHBIX NIPEANPUATUH B JUIUTENBHO YCTOMUUBBIX
rpanunax. ONTUMaJIbHBIM 110 pa3MepaM CIeLyeT CUUTATh TAKOE CEIbCKOXO-
3STMCTBEHHOE 3E€MIICTIONB30BaHNE, KOTOPOE 10 CPABHEHHIO C 3€MIIEIOJIB30-
BAaHWSAMH JIpYTUX pa3MepoB, B PaBHBIX (DMHAHCOBBIX M MaTEpPHAIBHO-
TEXHHUYECKHX YCIIOBUAX, HanOOJIee MPOU3BOIUTEIBHO HCIIOIB3YET 3EMITIO U
MOJy4aeT BO3MOXHOE KOIMYECTBO CEIbCKOXO3AWCTBEHHOH MPOAYKLIUU C
€IVHULBI IUIOLAAN TP HAaUMEHBIINX 3aTpaTaX TPyJa U CPEICTB Ha Hee.

[ToyBa obecnieunBaeT pacTeHUs] BCEMH HEOOXOAMMBIMH YCIOBHAMH U B
TO K€ BpeMs IPU MHTEHCHBHOM HCIOJIb30BAHUU C TEUEHUEM BPEMEHH Je-
rpaaupyeT. IHTEHCHBHOCTH 3THX MPOIIECCOB HA Pa3HBIX TEPPUTOPHAX HE-
onnHakoBa. B OONBIIMHCTBE CiIy4aeB Jerpananyst 0O0yCIOBIE€Ha HPUPOA-
HBIMH YCIIOBHSMH U CHCTEMaMH 3eMJIEJIeNNs, KOTOPhIE CO3af0T ONTHMAIIb-
HbIE TENJIOBOM, BO3AYLIHBINA, BOAHBII, MUTATEIbHBINA PEKUMBI [I0YB U MOTYT
CTUMYJIMPOBATh II0YBO0OPA30BATENbHBIH MIPOLIECC TUO0 €0 TOPMO3HUTB.

OOBEeMBI CENbCKOXO03HUCTBEHHOTO MPOMU3BOJICTBA JFOOOTO MPEIITPHUSITH
MOTYT BO3pacTaTh KaK 3KCTCHCUBHBIM ITyTEM, 32 CUET paclIupeHust oopada-
THIBAEMBIX IUIOIIA/EH, TaK U 3a CUET MOBBIIICHUS HHTEHCUBHOCTH TE€XHOJIO-
'MW TPOU3BOJICTBA JTHOO OJTHOBPEMEHHO TEM M JIpyruM criocobdamu. [Toaro-
My yCTaHOBJIEHUE ONTUMANbHBIX Pa3MEPOB CEIbCKOXO3AHCTBEHHBIX 3eMIIe-
MOJI30BAHUN JOKHO OPUEHTHPOBAThLCS HA YPOBEHb, KOTOPBIN MpeaycMar-
pHUBaeTCs EPCIIEKTUBON ero pa3BuTus. JlanpHeliee yBenndeHne o0 5eMoB
MPOU3BOJCTBA JOIKHO OCYIIECTBIATHCA IIYTEM MOBBIIIEHUS HWHTCHCHBHO-
CTH TIPOM3BOJCTBA 3a CYET COBEPIICHCTBOBAHMS TEXHHKH M TEXHOJOTMH
MPOU3BOJICTBA.

51



Cenbckoe X034HCTBO JOJDKHO CHAOXaTh HACEICHHE SKOJOTHYECKH Ka-
YECTBEHHOH NMPOAYKIMEH W OKa3bIBATh MUHIMYM OTPHIATEIIEHOTO BIMSHUS
Ha cpelxy OOMTaHMs, YTO BO3MOXKHO NPH NPHUMEHEHUH JKOJOTMYecKH 0e3-
OMIACHBIX JUISl OKpYXKalolled NPUPOJHON Cpeabl U )KU3HENESTEIbHOCTH Ye-
JIOBEKa METOJIOB 3allUThl PAaCTeHUH OT BpeauTesield W Oome3Heid. 3amura
pacrteHuit oT OoJe3HEH SABISIETCS 00sI3aTEILHBIM 3BEHOM CHUCTEMBI 3eMJle]ie-
JHS U ONpeJeisieT CTaOMIIBHOCTh CENIbCKOXO3SIMCTBEHHOTO ITPOM3BOJICTBA,
KOTOpPOE MPHU3BAHO OOECIICUUTh HACEICHNE TOOPOKAUECTBEHHBIMH MPOIYK-
TaMM MTUTaHMS U 3I0POBOH Cpezioil 0OUTaHus, a IPOMBIIIEHHOCTh — ChIPb-
eMm [2].

Hambonee > dexTrBHa HHTETPHPOBAHHAS CHCTEMA 3alIUTHl PAaCTCHUH,
coUeTarmas TaKue METOJBI 3alIUTHl PACTEHUI OT BpeAnUTeNeH, OoIe3HeH 1
COPHSIKOB, KaK arpoTeXHHUYECKHE, OMOJIOTMYECKUE U XUMUYECKHE.

Hcnonvzosanue xumuueckux cpedcme 3alUThl paCTEHUI 1aeT JOBOIBHO
OpicTpei ¢ ¢exT. Tak, mpuMeHeHHe TaKuX (HYHTHIMIOB, KaK PHIOMUI,
canjogaH, apuepHl, CyIECTBEHHO CHMKAeT IOPaKaeMOCTh PAaCTEHHH TO-
MaTa purodTopo3amu, MOBHIIIAET ypokaiHOCTH B ABa pa3a [3]. Ho takas
BBICOKasl Oosiorundeckast 3pGEeKTUBHOCT MOXKET COIIPOBOXKIATHCS M (PUTO-
TOKCHYHOCTHIO, U HAKOIIJICHUEM B MOYBE U B CAMHX PAaCTEHHSAX OCTATOUHBIX
KOJIMYECTB IPEnapaToB, Kak MPaBHJIO, HETIOJIE3HBIX /ISl )KUBBIX CYLIECTB.

OyeHb BaXHOH NMPUPOJOOXPAHHONH MEPOH SIBISIETCS ONTHUMU3ALUS MpHU-
MEHEHHs MeCTUIHAO0B. Heo0XoquMo HCoNb30BaTh TaKue MECTHIUIbI, KO-
Tophie ObLTH OBl 3(deKkTuBHBI B OOpPHOE C BPEAUTEISIMH CEIBLCKOXO3SIi-
CTBEHHBIX KyJbTYp, HO B TO K€ BpeMsl OBIIM MaJOTOKCHYHBIMH IJISI YeIo-
BEKa M JIPYTHUX OPTaHU3MOB, JETKO yCBAaWBAINCh MPUPOTHOHN cpenoil u He
MIO/IBEPTralIiCh OMOAKKYMYIISIIIHH.

Hapsiny ¢ xuMmuueckumu, 1ei1ecooOpasHO NPHUMEHATh JKOJIOTHYECKH
Oe3omnacHble METObI OOPHOBI C BpEIUTENIMHE U OOJNE3HAMH CEITLCKOXO03SIH-
CTBEHHBIX KYJIbTYpP: KapaHTHH, arpOTEXHHUYECKHE MepornpusTus (orpezae-
JICHHBIE CTI0CO0BI 00PaOOTKH MOYBHI, TTOCIIEIOBATEILHOCTS BHECECHHS y100-
peHuii, coOII0/IeHNne ONTUMAJIBHBIX CPOKOB CEBa, YHHUTOXKEHHE TOCIey00-
POYHBIX OCTaTKOB IOCEBOB U T. [I.), IPOTHO3UPOBAHNE BO3ZMOXKHOCTEH Mac-
COBOT'O Pa3MHOXKEHHUSI BpEOUTENEH U NPUHATHE MEp N0 MX JIMKBUIAILMU
9KOJIOTUYECKH Oe30IIacHBIMHU CPEICTBAMH, a TAKXKe HMIMPOKOE MPUMEHEHHE
OHONIOTHYECKUX METOJIOB.

Aepomexnuueckue meponpusmus TPUA PALMOHATBHOM WX HCIOJIBH30Ba-
HUH, o0OecrieunBas HOpMaJbHOE Pa3BUTHE PACTEHHUH, MOBBIIIAIOT UX YCTOW-
YUBOCTh K 0OJIE3HSAM U HPEIyNpexIal0T MaCCOBOE HAKOIUICHHE MH(DEKIUH.
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B o6meli cucteme MeponpusThii o 60psOe ¢ OONIE3HAMHU arpOTEXHUIESCKUI
METOJ SIBIISIETCS] OHUM M3 OCHOBHBIX M 3¢ GeKTuBHBIM. B 3amure pacrennit
oT GoJie3Hel 0COOEHHO OOJIBIIOE 3HAUCHNWE MMEIOT CIEAYIOINE OpraHu3a-
LIMOHHO-XO035IICTBEHHBIE W arpOTEXHUYECKHE MEPOIPHATHS: OTOOP U BHEA-
pEHHE YyCTOWYHMBBIX COPTOB, HAYYHO OOOCHOBAHHBIN CEBOOOOPOT M CHCTEMA
00paboTKM NOYBBI, yJOOPEHUSI M MOJTOTOBKA IOCEBHOTO W I0C3J0YHOTO
Marepualla, CpoKM IoceBa U yOOPKH yposKas, METO/bl YHHUTOXXCHUS COp-
HSKOB H IIOCIICyOOPOYHBIX PACTUTEIHHBIX OCTATKOB. BBICOKYIO 3 eKTHB-
HOCTh B 3all[UTE PAaCTEHHH WM COXPAHEHHH IPOJYKTUBHBIX CBOWCTB IOYB
MOKa3bIBAlOT CAHUTAPHO-3AIIUTHBIC U CAaHUTAPHO-OXPAHHUTEJIBHBIE CEBOOO-
opoTsl [4, 5]. [lomoxurenpHOE NeiicTBHE yIOOpPEHUH B OTHOMICHUN HEKOTO-
pBIX Oome3HEH OOBACHIETCS TEM, YTO OHHM, yCHJIMBAas HMHTCHCUBHOCTb H
CKOPOCTh Pa3BUTHUSI PACTEHUM, MPEISTCTBYIOT UX 3apaKCHUI0. MexaHuza-
IHs1, JAfoIIas BO3MOXKHOCTh OCYIIECTBIISITE CEB, YOOPKY M APYTUe arpoTex-
HUYECKHE MEPOIIPUSATHS CBOEBPEMEHHO M B CXKAThle CPOKH, OKa3bIBAET
OoJIbIIIOE BIMSIHUE HA CHIDKEHHE BPEIOHOCHOCTH 0O0JIE3HH. YHHYTOXEHHE
MOCJIEyOOPOUYHBIX OCTATKOB M COPHOW PAacTUTENBHOCTH SIBISIETCS HE00XO-
JIMMBIM B MPAaKTHYECKHX LEJISAX, TAK KaK Ha PACTHTENIBHBIX OCTaTKaX COXpa-
HsieTcsi OoJbIIoe KoJMuecTBO MH(pekuu. [1oaToMy ¢ copHOil pacTuTeIbHO-
CTBI0 HEOOXOAMMO BECTH YHOPHYIO 00pbOY, HCHIONB3Ysl MPHEMbl 00pabOTKH
MOYBHI U YX0/1a 33 KyJIbTYpaMH.

B Hacrosmiee Bpemsi 3p(EeKTHBHBIMU M TEPCHEKTUBHBIMH SBIISIFOTCS
buonocuyeckue mMenmoosl 3aIUTHI CETLCKOXO3SMHCTBEHHBIX PACTCHUH, K KO-
TOPBIM MO>KHO OTHECTH HCIIOJIb30BAaHNE OPTAHU3MOB M IIPOIYKTOB HX XKH3-
HENIESITEIbHOCTH (MJIM UX CHHTETHYECKHX aHAJIOTOB) IUIST KOHTPOJS IUIOT-
HOCTH TOMYJSIUNA HACEKOMBIX-BpEIUTENeH, COPHBIX PAaCTEHUH U TPUOOB,
BBI3BIBAIONINX OOJIE3HM CENILCKOXO3SMCTBEHHBIX pacTeHHH. brompenapaTs
o0ecrieunBarOT BBICOKMH 3aIIUTHBINA 3(QQEKT, KOTOpBIH 00ycnaBIuBacTCs
CHOCOOHOCTBIO BXOASAILIMX B UX cOCTaB Oaktepuii pona Bacillus BepkMBaTH
U pa3MHOXKAaTbCsl B IIOYBE, M3MEHSSI COOTHOIICHHE (DUTONATOT€HHBIX
W aHTarOHUCTHYECKUX BUIOB MHKPOOPTAHM3MOB B OYBEHHOM MUKPOOHOM
LIEHO3€e, a TaKXKe CIIOCOOHOCTBIO ITOM OaKTepUH K CHHTE3y ITOJIMCHOBBIX
AHTHOMOTHKOB, HHTHOUPYIOUINX BPEJOHOCHYI0 MHUKPO(IOPY U CIIOCOOHBIX
CTUMYJIUPOBATh Pa3BUTHE pACTEHUH [6].

Haunbonee mmpoko mcciaenoBaHbl U NpUMEHAOTCS B Poccun n apyrux
CTpaHax mperaparsl Ha OCHOBE TpubOB-aHTaroHMCTOB poxa Trichoderma,
BBICOKasE 3((EKTHBHOCTh KOTOPOH OOYCIIOBJIEHA TEM, YTO OHa SIBIISCTCS
Han0oJiee CUIBLHBIM aHTaArOHKUCTOM IIPAKTUYCCKHU BCEX MAaTOTCHHBIX FpI/I6OB.
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TpuxomepMa TPOAYIIHUPYET aHTHONOTHKH, YTHETAIONIME pa3BuTHe (UTOMA-
TOTEHOB B II0YBE, HA PACTUTENBHBIX ocTaTKax [1].

Taxum o6pa30M, OTJUYUTEILHBIMH CBOMCTBAMU OUOJIOTHYECKUX npemnapaToB
SIBISIIOTCST UX BbICOKasg 3((EKTUBHOCTb, OTCYTCTBHE (PUTOTOKCHMYHOCTH. IIpu-
MEHEHHE OGMOTPENApPaToB CMOCOOCTBYET BOCCTAHOBJICHHUIO MOJE3HOM MHKPO-
GJophl B TIOYBE M HA PACTEHHSX, HE BBI3BIBACT MPUBBIKAHUS Yy BO30ymuTenei
3a00JIeBaHU, OKA3bIBAET POCTOCTUMYJIUPYIONIEE W HMMYHOMOIYJIUPY-
omee HeﬁCTBHe, KpOoM€ TOro, 6I/IOHp€HapaTI)I 0e30macHbI JJIsL 9Y€JI0OBEKA M XKH-
BOTHBIX, U B OCOOEHHOCTH JUTS OKpYXKaroIei cpespl. OHM HE HAKATIIHBAIOTCS
B PACTEHHSX W B MOYBE, YTO CIIOCOOCTBYET MOJYUCHUIO SKOJOTHUCCKU YH-
CTOM CeJIbCKOXO3SAMCTBEHHOU MPOAyKIuu. VCoap30BaHre GHOpEnaparos
(MTeCTUITUIOB HOBOTO TIOKOJICHHUSI) MOKET MPUBECTH K TIOYTH TTOJTHOMY OTKa-
3y OT WCIOJIb30BAHUS XHMHIECKUX TECTHIMIOB, YTO YMEHBIIHUT 3arps3He-
HUE OKPYXKAIOLIEH cpesbl.
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IOPEKTUBHOCTDb IPUMEHEHUA HOBBIX ®OPM

KOMIUIEKCHBIX YIOBPEHUM /111 HEKOPHEBBIX

MMOJKOPMOK ITPH BO3JEJIbIBAHUN KAPTO®EJIA
COPTA MAHU®ECT

. P. BWIbA®JIVI, x-p c.-x. HayK, mpodeccop;
E. JI. IOHAC, acniupaHTka
VYO «benopycckas rocyjapcTBeHHAsI CEILCKOXO3SIHCTBCHHAS aKaJEMUS»,
r. l'opku, Pecniydnuka benapych

CucteMa ynoOpeHus TOJDKHA 00eCIIeYnBaTh PACTECHUS dJICMEHTAMH TTH-
TaHUs B cOAJAHCHPOBAHHOM COOTHOIICHUH HA MPOTSHKEHUH BETETAIIMOHHO-
ro mepuonaa [1]. BuepBrle Ha JepHOBO-TIOI30UCTHIX JIETKOCYTIIMHUCTHIX
IMOYBaX CEBEPO-BOCTOYHOHN "acTu bemapycm OpumM MpoBEIEeHBI MCCIeIOBa-
HUS C IPUMEHEHNEM HOBBIX (POPM KOMIUIEKCHBIX yIOOpEHUH s HeKOpHe-
BBIX ITOAKOPMOK M KOMIUIEKCHBIX IIPETIapaToB HAa OCHOBE YIOOpEHHH H pe-
TYJISITOPOB POCTA MPH BO3ACIBIBAHUY KapTO(es.

YcaoBus U MeTOAMKA MPOBeIeHNs MccaenoBaHmil. Mccnenosanus ¢
kapTodenem mposoamwid B 2014-2015 rr. Ha tepputopun YHI[ «OmnbiTHbIC
nonst benopycckoll rocyaapCcTBEHHOM CENbCKOXO3SIMCTBEHHON aKaJeMUM».
Copt Manudect cpennepannuii, Buecen B ['ocpeectp PB B 2014 rony.
[penmecTBeHHUKOM KapTodens ObUTM 3epHOBBIC KyNbTyphl. OOIias mio-
mane JEJISTHKA — 25,2 MZ, yaeTHo# — 16,8 MZ, MTOBTOPHOCTH B OIBITE YETHI-
péxkparnas. ['ycrora mocaaku — 47,6 Teic. kiyOHe# Ha | ra. Crocob mo-
caJIKu TpeOHEBO.

[TouBa OMBITHOTO yYacTKa MMeJNIa HU3KOE M CpeIHee CoAepiKaHhe TyMy-
ca (1,2-1,7 %), kuciyro peakuuio mouBeHHOH cpeasl (pHyq 5,1-5,3), BBICO-
KO€ coJiepkaHne MoABIWKHBIX hopm docdopa (269-318 MI/kT), CpemHIO H
MOBBIIICHHYI0 00€CIEeUYEHHOCTh MOABIKHBIM Kamuem (173,3-214,5 mr/kr).
Copeprxanue MOJBHKHON Meau coctaisuio 2,06-2,13 MI/Kr, TOABIKHOTO
nuHKa — 4,23-4,52 mr/kr, noasuxHOro 6opa — 0,54—0,77 mr/kr.

ArpoTexHHKa BO3ZCIBbIBAaHUS KapToderns oOmenpuHsTas s yCIOBUI
MoruneBckoi 001acTi. AHaIM3BI MOYBBI M PACTUTEILHBIX 00pPa3IlOB MPO-
BOJIMJIA B COOTBETCTBHH C OOIIEIPHUHATEIMEI METOIUKAMH [2].

PesyabTaTsl n uX odcy:kaeHue. [Ipumenenne a3o0THBIX U GHOcHOPHBIX
ynoopennit (NgoPsg) yBeTHUNBaIO YpOXKaWHHOCTE KIyOHEH KapToderns copra
ManudecT 1o cpaBHEHHIO ¢ HEYyJOOpeHHBIM KOHTpojeMm Ha 7,1 T/ra (Tal-
mura). Baecenme mo mocanaku kaptodens NioP7oKiz Mo cpaBHeHHWIO C
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HEYIOOpEHHBIM KOHTPOJIEM ITOBBIIIANIO YPOKAHHOCTh KIIYOHEH B CpefHeM
3a 1Ba roja Ha 15,2 1/ra.

BuiiusiHue HOBBIX pOPM KOMIJIEKCHBIX Y100peHMii HAa yPOKaifHOCTh H Ka4ecTBO
Kaprodens copra Manudecr

Conep-
VYpoxaii- | Tosap- Cyxoe JKaHUE Brixon |Buramun | Ceipoit
Bapuant HOCTb, HOCTb, |BEILIECTBO,| Kpaxma- | Kpaxmaia, C, MIPOTEHH,
T/ra % % na, T/Ta mr % %
%

1. Be3 ynobpenmit 27,2 90,2 234 17,0 4,6 20,4 5,38
2. NgoPeg 343 91,6 233 17,6 6,0 18,2 6,68
3. ®on —Ni12P70K130| 42,4 94,0 24,1 17,0 7,2 17,3 8,26
‘é’ﬁﬁ?é\ﬁm‘p"' 452 94,2 249 | 179 8.1 187 | 760
5. @ou + Hyrpu- 51,6 974 26,0 17,9 92 20,6 741
BAaHT ILJIFOC

6. ®oH + DKocu 46,9 96,1 24,4 17,4 8,2 19,5 7,93
7. N13oPooKiso +

Hwéﬁsifnﬁmc 47,0 95,4 25,0 17,2 8,1 19,6 8,27
HCPys 16 - 1,9 0,5 - 1,8 0,2

MaxkcumManpHas TpOoAyKTUBHOCTE KapTodens (51,6 T/ra) Oplia morydeHa
OT HEeKOpHeBO#l mogkopmkun Hytpuantom mmoc Ha ¢ore Niy0P70Kis0.
B sToM BapmanTe npubaBka ypoxkaitHocTH K (oHY cocTtaBmia 9,2 T/ra.

[Ipu ucnonszoBannn HyTtpuBanta mmoc Ha (oHe Goee BBHICOKHX 03
ymoopernit (N130PgoKis0) ypoxaiHOCTE KapTOdens CHU3MIACh H COCTaBUIIA
47,0 1/ra.

O0paboTKa MOCATOK KHUIKUM KOMIUIEKCHBIM MHKPOYI0OpeHneM Muk-
poCtum B, Cu u perynsropom pocta Jkocui Ha ¢hone NixP7oKizp yBemu-
YHMBAJIO YPOXKAWHOCTB KapTodens Ha 2,8 u 4,5 T/ra.

Haubonee BbIcOKas TOBapHOCTH KiIyOHe# kaptodens (97,4 %), conep-
xaHue cyxoro BeriectBa (26,0 %), comepkanue Butamuna C (20,6 mr %)
obutn B Bapuante ¢ Hyrpuantom mmoc Ha pore NipoP70K130,

[IpumepHo Ha OIHOM YpOBHE OBLIa TOBAPHOCTH C NMPHMEHEHHEeM MUK-
poctuma B, Cu Ha one N1pP70Ki39, THE OHA cocTaBmsiia 94,2 %.

[Ipumenerane MukpoCtium B, Cu, HyTpruBanTa mitoc 1o CpaBHEHHIO C
dhorOM N1pP70K130 TTOBBIIIATO comepikaHne Kpaxmana B KIIyOHsIX kapTode-
ast Ha 0,9 %. Beixo kpaxmana B 3Tux BapuanTax cocrasui 8,1 n 9,2 1/ra.

BuiBoasl. Hanbomnee BbICOKasi ypoXKaiHOCTh U JIyYIIHE MOKA3aTeIH IO
Ka4yecTBY KIyOHeW kaproders ObUIM MOJNyYEeHBI MPU JBYXKPATHOW HEKOP-
HEBOW MOJKOPMKE KOMIUIEKCHBIM ynoOpeHueM HyTpuBaHT mumoc Ha (oHe
N120P70K130, KOTOpasi MOBBIMIAET YPOXKAWHOCTh KIyOHEH CpeIHEpaHHEro
copra Manudecr Ha 9,2 T/ra, cOCOOCTBYET MOJYYEHHIO MaKCHMaJIbHON

56



yposkaiiHocT kaptodenst — 51,6 1/ra, MOBBIIIAET TOBAPHOCTh KIyOHCH Ha
3,4 %, conmepxxanue cyxoro BemectBa — Ha 1,9 %, Butammuna C — Ha
3,3 mr %, kpaxmaina na — 0,9 %.
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IOPEKTUBHOCTDb IPUMEHEHMUS MAKPO-
1 MUKPOYJIOEPEHUM, PETYJISITOPOB POCTA
N BAKTEPUAJIBHBIX IPEITAPATOB ITPH BO3AEJIBIBAHUN
IMOJEBOTI'O I'OPOXA

. P. BWIBA®JIV1, x-p c.-Xx. HayK, npodeccop;
O. B. MAJTIAIIIEBCKA I, aciupanTka
YO «benopycckast rocy1apCTBEHHAs CEIbCKOXO03SHCTBEHHAS aKaJAEMHUs»,
r. l'opku, Pecniydnuka benapych

CoBpeMEHHBIM HAIpPABICHUEM IIOBBIICHHUS ypPOXKaHOCTH M KadecTBa
NPOJXYKIMK PAaCTEHUEBOJICTBA SIBIISIETCS BHEAPEHUE B CEIILCKOXO3SHCTBEH-
HOE MPOM3BOJICTBO BBICOKHX 3HEProcOEperaroix TeXHOIOTHH ¢ IpUMeHe-
HHEM pETyJISTOPOB POCTa PACTeHWil. YIIpaBieHHE POCTOM M Pa3BUTHEM
pacTeHuit Mpy NOMOIIHN PETYJISITOPOB POCTa TO3BOJISIET CYILECTBEHHO MOBHI-
CUTh YCTOMYHMBOCTh K HEOJArompusTHBIM (haKTopam Cpeabl: BBICOKUM M
HU3KUM TeMIiepaTypam, HeJJocTaTky Biaru [1, 2].

MHUKpPO3JIEMEHTBI — 3TO HEOOXOIUMBIE 3JIEMEHTHI MTUTaHUs, 0€3 KOTOPBIX
pacTeHus! He MOTYT ITIOJHOIICHHO pa3BuBaThCs. OHM BXOIAT B COCTaB BaX-
HEWMHX (U3MOJIOTHYECKH aKTHBHBIX BELIECTB M YYacTBYIOT B IIpoliecce
CHHTE3a OEIKOB, YIJIE€BOJIOB, BUTAMHWHOB, KHPOB. [loJ BIUSIHMEM MHKPO-
JIEMEHTOB PACTCHUsSI CTAHOBATCA Oojee yCTOWYMBBIMH K HEOIarompusT-
HBIM YCIOBHUSIM aTMOC(EpHOH M NOYBEHHOW 3aCyXH, MOHMXEHHBIM U II0-
BBIIICHHBIM TEMIICPATYpaM, MOPAKEHUIO BPEIUTEISIMU U GoJe3HsiMu [3-5].
B Hacrosiee BpeMsi O0JIbIION HHTEpPEC MPEACTABISET UCTIOIB30BaHHE KOM-
IUIEKCHBIX IIPENapaToB Ha OCHOBE MHKPOAJIEMEHTOB M PEryJISITOPOB POCTa,
MOJYYEHHBIX B TOCIenHee BpeMs, 1 d((HEKTUBHOCTh KOTOPBIX CIa00 U3y-
YeHa MpY MPUMEHEHHH TOpOXa.
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Leabio nccienoBaHuil sBisieTcs U3ydeHne 3pPEKTHBHOCTH MPUMEHE-
HUSI HOBBIX (popM ynoOpeHHi /uIsi JONIOCEBHOI'O BHECEHHUS, COUSTAHHS MU-
HEpaJbHBIX YAOOPEHUI € PEryJIITOPOM POCTA IKOCHIOM, HHOKYJISTHTOM ISt
ropoxa, MHOTOKOMIIOHEHTHBIMH YJOOPEHUSIMH Ul HEKOPHEBBIX MOJKOP-
Mok (Kpucranon), KOMIUIEKCHBIMH TIpeNapaTaMi Ha OCHOBE MHKPOYIoOpe-
HUH W perymsaropamu pocra (MukpoCtuM 00p) Ha AWHAMUKY pOCTa,
HaKOIUICHHS1 OMOMAcCHI, YpPOKaHHOCTh M Ka4ECTBO TOPOXa.

Marepuaabl 1 MeTOABI HccaeqoBanusi. ONBITH C TOPOXOM TTOCEBHBIM
copTa 3a3epcKuid ycaThIid MIPOBOAMWINCEH HAa JEPHOBO-TIO30JIUCTOH JIETKOCY-
[JIMHUCTONW IOYBE, Pa3BUBAIOMICHCS Ha JIETKOM JICCCOBUAHOM CYTJIMHKE,
MOJICTHIIAEMOM C TIYOMHBI OKOJIO 1| M MOpEeHHBIM cyrimHKoM. B 2015-
2016 rr. mouYBa OIBITHOTO ydYacTKa HMea CJIA0OKUCIYI0 U ONH3KYH K
HeliTpansHOU peaknuio mouBeHHoU cpexbl (pH KCl 5,9-6,4), HU3k0oe u
cpenHee coaepxkanue rymyca (1,4-1,7 %). IlpeamiecTBeHHHKOM Tropoxa
OblT oBec. O0mas momane JeIIHK — 21 MZ, yuetHas — 16,5 MZ, MOBTOP-
HOCTh 4eThIpexkpaTHas. Hopma BeiceBa ceMsiH — 1,5 MUJUIMOHOB BCXOXKHX
ceMsH Ha rekrap. Jlo moceBa ropoxa HCIOJIB30BaIN aMMO(]OC, XITOPUCTBIN
KaJIMi 1 MOYEBHMHY, a B 5 BapHaHTE ONbITa HOBOE KOMILIEKCHOE a30THO-
¢dochopro-kanmmitnoe (ADPK) ynodpenune 1 3epHOO0OOBEIX KYIBTYp Map-
ku 6—-21-32 ¢ 0,16 % B u 0,09 % Mo. B nByX BapuaHTaX OIBITa HCIIOJIB30-
BJICSI MHOKYJISIHT I 0OpaOOTKH CEMSH ropoxa Ha OCHOBE IITaMMa KITy-
OeHbKOBBIX OakTepuit ropoxa Rhizobium leguminosarum biovar viceae
2711. Tlpumensuch aBe oOpabOTKM KOMIUIEKCHBIM ymoOpenunem Kpucta-
noH (Hunepnaupsr). [lepBast monkopMka npoBojniiachk B a3y BbIOpachIBa-
HUs ycoB 2 kr/ra Kpucrtamonom >xentsiM Mapku 13-40-13, Bropas moa-
kopMmka Kpucranonom oco6sim mapku 18-18-18 + 3 MgO — B ¢a3e Hauana
oOpaszoBanus 6000B. B (paze OyroHM3anMy MPOBOAWINCE HEKOPHEBHIC TTOA-
KOPMKH OOpHOM KHCIOTOI 1 MonmOaaToM aMmMoHus B o3e 50 r 6opa u 40 r
Mo. B ¢daze OyToHm3amu npuMeHsIach 1 HEKOPHEBas IIOAKOPMKa MHKPO-
yaobpenuem Ano6 B B mosze 0,33 n/ra. O6paboTka MOCEBOB Topoxa KOM-
TuIeKcHBIM TipenapatoM MukpoCtum B (comepxur B 1 11 5 r a3ora, 150 T B,
0,6-8,0 Mr/nm ryMHHOBBIX BELIECTB) B 03¢ | J/ra M PEryyisTopoM pocra
skocwi (75 mi/ra) mpou3BoaAniIack B a3ze OyTOHH3ALINH.

PesyabTaThl ucciegoBaHuii. Bo BpeMs Beretanuu NpoBOAMIIHCEH (e-
HOJIOTHYECKHUE HAOMI0CHN, OTIpeieNisaIach JUHAMUKA POCTa U HAKOIIJICHUS
CYXOTO BEIIECTBA.

BrusiHne Makpo- 1 MEKpOYIOOpeHUH, HHOKYJISHTA, PETYJIATOPOB POCTa
M KOMIUIEKCHBIX ITpenapaTtoB Ha OCHOBE MHMKPORJIEMEHTOB U PETyJISITOPOB
pOCTa Ha IMHAMHKY POCTa M HAKOIUIEHHS CyXOro BEIeCTBa IPHBEACHBI B
Tabm. 1 u 2.
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Ta6nuna 1. /lunamuka pocta pacrenuii ropoxa B 2015-2016 rr.

Beicota pacrenuii, cMm
Bapuant Bersnenue |byronnsauus| LBerenne OGpglgggZHue
1. be3 ynobpenuii 21,8 36,4 46,8 53,1
2. NioP1oKsgo 24,1 41,3 51,3 55,7
3.N15Ps3Kos — don 26,6 43,9 53,2 56,4
4. N3oP75K120 25,9 43,7 54,9 57,6
5. N1gPg3Kos (ADK ¢ B 1 Mo) 27,2 45,5 55,2 57,9
6. ®on + B u Mo 26,2 44,7 54,5 59,4
7. ®ou + Ano6 B 26,6 45,2 55,4 58,9
8. ®ou + Kpucranon 26,65 45,1 56,1 59,2
9. ®on + DKocun 25,1 43,3 55,5 59,1
10. ®on + MukpoCtum B 26,4 42,0 55,2 58,5
11. ®on + VHOKyNIHT 27,8 44,3 56,0 59,7
12. ®on + UnokynsHT + MukpoCrtim B 28,1 46,3 54,4 60,6
HCPgs 2,0 1,8 1,25 1,1

Tabnuua 2. JlnHamMuka HaKomJIeHHs! cyxoii Maccbl 100 pacrennsivu B 2015-2016 rr.

Macca 100 cyxux pacTeHuit, r

Bapuant Bersnenne | Byronusanus | Liserenue OGpggg(I::HHe

1. be3 ynobpennii 71,95 158,65 176,1 208,8
2. N1gP40Kso 84,5 164,35 192,1 268,5
3. N1gPssKos— o 91,75 1719 216,55 263,4
4. N3oP75K120 86,65 180,05 210,6 290,2
5. N1gPs3Kos (ADK ¢ B u Mo) 93,6 190,35 2184 318,3
6. ®on + B u Mo 88,25 183,65 216,5 264,5
7. ®ou + Ano6 B 89,5 186,95 225,7 321,0
8. ®ou + Kpucranon 93,45 197,8 2239 3244
9. ®oH + DKocHI 85,9 188,15 232,4 284,8
10. ®on + MukpoCrum B 89,0 182,9 228,6 308,0
11. ®on + MHOKyIsIHT 94,1 195,9 239,8 324,8
12. ®on + Nuokyasuat + MukpoCrum B 97,0 196,2 233,3 325,0
HCPgs 19 2,1 2,0 2,5

Boree MHTCHCHUBHOW TWHAMHKA POCTAa M HAKOIUICHUS] CyXOW MacChl ObI-
7ma B ynoOpsiembIx BapuaHTax. Hambompmas macca 100 cyxux pacteHuit
oTMedajach B BapuaHTax ¢ npuMeHeHneM Ha GoHe NigPgsKgs MHOKYISIHTA
IUIA 00paboTKH ceMstH, KoMIuTekcHoro yrooperns Kpucramon, AOK ¢ B u
Mo, MukpoynoOpeHust opranHoMHHEpaIbHOTO AN00 B, a Takxke KoMmIUIeKC-
HOTO Ipernapara Ha OCHOBE MUKPO3JIEMEHTOB M peryJistopa pocta Mukpo-
Crum B. B 3THx BapuaHTax OmbITa OTMEUCHAa U 0OJiee BBICOKAsS YpoyKai-

HOCTH CEMAH ropoxa.
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MusnepansHble yIOOpEeHUs CYIIECTBEHHO MOBHINATIH YPOXKaHOCTH Ce-
MsiH Topoxa. Buecenne no moceBa NjgP40Kgo yBenmuuuBano yposkaiHOCTH
CEMSIH 0 CPAaBHEHHIO ¢ KOHTpoJieM Ha 8,4 11/ra, a NigPs3Kgs — Ha 11,2 m/ra.
JlocTaTo4HO BBICOKO# ObLIa B 9THX BapHaHTax M okynaemocTs 1 kr NPK kr
CeMsiH, KOTOpasi COCTaBUJIa B cpeHeM 3a 2 rofa 7,6 u 6,3 kr.

YBenudeHue 103 MUHEpaIbHBIX yaooperuil 10 N3gP7sKip9 crmocodcTBo-
BaJIO JaJbHEHIIEMYy MOBBIIIEHUIO YPOXXKaWHOCTH CEMSH ropoxa, HO IIpH
9TOM HECKOIIBKO CHIDKanach okymaeMocts 1 kr NPK kr cemsta (Tabm. 3).

Tabnuna 3. BaussHue Makpo- H MUKPOY/100peHHIi U PeryJsiTOpoB pocTa
Ha ypo:KaiiHOCTh ceMsiH ropoxa u maccy 1000 cemsin B cpennem 3a 2015-2016 rr.

IIpubas- | IIpu- | Oxymae-

Ypoxaiinocts, wra Ka K KOHT-| 0aBKa K| MOCTb 1 Macca
Bapuant 2015 1| 2016 Cpea- | pomo, | dony, | wr NPK, | 1000
1o HEe 1/ra 1/ra | KT CeMsIH >

1. Be3 ynobpenuii 14,7 |181| 16,4 - - - 156,5
2. N1oP4oKseo 29,4 |20,2| 24,8 8,4 - 7,6 163,0
3.N1gPs3Kos — hon 330 |221| 27,6 11,2 - 6,3 166,2
4. N3oP75K120 339 | 225 28,2 11,8 - 52 167,1
5. N13P53K95 (A@K cBu MO) 38,5 26,6 32,6 16,2 5,0 9,2 170,6
6. ®on + B u Mo 352 [ 24,7| 30,0 13,6 2,4 7,7 169,5
7. ®on + Anob B 37,1 [ 255 31,3 14,9 3,8 8,4 169,4
8. ®on + Kpucranon 39,0 (26,2 32,6 16,2 51 9,2 171,3
9. ®on + DxocH 36,2 |257| 30,1 14,6 3,4 8,2 169,9
10. ®on + MukpoCtum B 359 254 30,6 14,3 31 8,1 169,1
11. ®oH + UHOKYJIAHT 41,8 [ 29,1 355 19,1 79 10,8 177,7
12. @on + Muoxymant + Mui| 46 | 293| 359 | 196 | 84 | 111 | 1783
poCtum B
HCPos 2,8 0,6 1,2 1,9

BuiBoasbl. [IpuMeHeHHEe HOBOTO KOMILICKCHOTO yaoOpenus ¢ B u Mo
JUIS 3¢pHOOOOOBBIX KYJBTYp MOBBIIIANI0 YPOXKAWHOCTH CEMSH ropoxa Ha
5,0 i/ra mo cpaBHEHHUIO ¢ BApUAHTOM C SKBUBaJCHTHOU 1030i (N1gPesKgg)
o a3oTy, ¢ochopy W Kaauro, BHECEHHOH B (popMe CTaHAAPTHBIX ynoOpe-
nuii. Hexopresast mogkopMka Ha (one NigPg3Kgs Ao6 B, skocui u kom-
IUIEKCHBIM yao0peHueM Kpucramon moBblmana ypoxaiHOCTb CEMSH TOpo-
xa Ha 3,8, 3,4 m 5,1 wra coorBercTBeHHO. CyIIECTBEHHO IOBBIIIANIACH
YpO’KalfHOCTh CEMSH TPH HCIIOJIB30BAHNN MHOKYJISHTA JJIsi 00pabOTKH ce-
MSTH TOpoXa ¥ HHOKYJISHTa ¢ 00padoTkoit MukpoCtumom B. YpoxkaitHOCT
CeMsH B 3THX BapHaHTaX OIBITA BO3pacTaja M0 CPaBHCHUIO C (HOHOM
N18P53K96 Ha 7,9 u 8,4 H/ra.

[IpumMeHeHne ynoOpeHuii Mo CPaBHEHHUIO ¢ HEYJIOOPCHHBIM KOHTPOJIEM
crocobcTBOBao yBeianueHuto Maccbl 1000 cemsiH ropoxa.
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VK 631.471

BJUSHUE PEJIbE®A HA YPOKAMHOCTH
CEJIbCKOXO3SiICTBEHHBIX KYJbTYP

B. A. TEHUH, maructp reorpad. Hayk;
H. B. KIIEBAHOBMWY, 1-p c.-X. HayK, AOLEHT
benopycckuii rocyaapcTBEHHbIH yHUBEPCUTET
r. Munck, Pecrrydmuka benapycs

Penped 3emMHOM MOBEpXHOCTH SBISETCS OJHUM M3 TJIABHBIX (PAKTOPOB,
BIMSFOIIMX HA XOJ M HAIPABICHHOCTh MPOTEKAIONINX Ha TIOBEPXHOCTH 3eM-
JIM TIPOLIECCOB, U, KaK CJIE/ICTBHE, OH OKa3bIBacT 3HAUYNTEIIHHOE BIIMSIHUE HA
YPOXKaHHOCTh CENIbCKOXO3SMCTBEHHBIX KyNbTyp. VccnenoBaHus mo BiHs-
HUIO penbeda Ha ypo)KaifHOCTh NMPOBEJEHbI HAMH Ha y4YacTKe IUIOIIA/bI0
78 ra, xoTOpHIi OBUI YOpaH C HCIIOJB30BAHMEM CHCTEMBI MOHHTOPHUHTA
ypoxaitHoctn TrimbleHarvest. HaBuranmonsnoe o6opynoBaHue, yCTaHOB-
JIeHHOe Ha KomOaiine, pabotano B pexume RTK, 4yro mo3Bommio takxke
MOIYIUTh HHPOPMALIHIO O perbede JTaHHOTO TOJIS.

Penped Ha mccenyemoM ydacTKe BOJHHCTHIH, Tepemnaja BEICOT Oolee
20 MeTpoB, YTO CO3[aeT JOCTAaTOYHO Pa3HOOOpa3HBIE YCIOBHS UIS MPOU3-
pacTaHUs PACTUTENFHOCTH M [aeT BO3MOXXHOCTh YCTAHOBIICHHS 3aKOHO-
MEpPHOCTEH BIUSHUA penbeda Ha MPOAYKTUBHOCTh. 3HAUCHHUE YPOKAWHOCTH
Ha JaHHOM HCCIIEIYyEeMOM YYacTKe BapbHpOBANO B HIMPOKOM JHAINla30HE —
ot 20 1o 100 wra.

Jlst pereHust MOCTAaBICHHOM eI PACCUUTHIBAJICA KOMIUIEKC MOPQO-
METPUYECKUX IapaMeTPOB: YKIOH 3€MHON NMOBEPXHOCTH, HKCIO3HULIUS, KPH-
BU3HA TMOBEPXHOCTH, aKKyMYJISIIMS CTOKa, TOMOrpapuYecKuil HHAEKC
BJI&)KHOCTH, WHJIEKC BBIIYKJIOCTH, 3HAYCHHUE KOHBEPIeHIIMH, 3HAYCHHE -
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BEPreHINH, TonorpaduIecKnii MHAEKC MO3UINH, WHIEKC MOIIHOCTH MOTO-
KOB, COJIHEUHAast UHCOJISIIIMS.

B pesynbrare 1€000pabOTKM NPOCTPAHCTBEHHOM HMH(pOpPManUM HaMu
056110 NoTy4eHo 167 MOJIMIOHOB CO 3HAYEHUSIMU TUIOIIA M OJHOTO HOPsIKa
ot 0,1 1o 0,3 ra. B rpanumnax noysry4eHHbIX MOJIUIOHOB IPOU3BOJUICS pac-
YeT CPEeAHEero 3HadeHUs MOPPOMETPUUECKUX MapaMeTPOB M AaHHBIX YpO-
YKAWHOCTH.

Jlanee HaMu cTpomMIIach MOAETHh MHOKECTBEHHOH perpeccuy, B Ka4ecTBe
HE3aBHUCHIMOI TepeMeHOl OBUIM WCHOJB30BaHBI JAaHHBIE YpPOXKAHOCTH, B
Ka4eCTBE 3aBUCHMBIX IIEPEMEHHBIX — MOP(GOMETPHIECKUE TaHHBIE pebeda
HCCIETYEeMOTO yJacTKa, 32 HCKIIOUCHUEM ITPOU3BOIHBIX.

B pesynbTaTe CTaTHCTHUECKHX pacyeToB KO3(D(UIMEHT AeTepMHUHAIINU
cocraBui 0,54. B uenom ObL10 onpezeneHo 3 MOpQoIOTHYECKUX MepEeMEH-
HBIX, KOTOpBIE OKa3bIBAIOT 3HAYHMTEIHLHOE BIHMSHUE HA YPOXKAHHOCTH CEJb-
CKOXO3SIIICTBEHHOU KyJbTYphl. B mepByro odepenp 3TO 3HAUCHHE MHIAEKCA
BBIITYKJIOCTH, KoddduipeHT npu nepemenHod cocraBui 0,57. Kak u s
BEreTallMOHHOTO MHJEKCAa, MAaKCUMAJIbHbIE 3HAYCHUS YPOXKAHOCTH cocpe-
JIOTOYEHBI B MOHMKEHHUAX U B JIOKOMHAX CTOKA, IIe MHJEKC BBIMYKIOCTH
MHUHHMAJIbHBINA, HU3KHE 3HAYCHUS] YPO)KAHHOCTH COCPEOTOUCHBI HAa y4acT-
Kax JIOKaJbHBIX MOBBIIICHWH W Ha BOJOpa3Jelnax, IJe 3HAueHHs HHIEKca
BBIITYKJIOCTH MaKCUMaJIbHOE.

VYKIIOH 3¢MHOW TOBEPXHOCTH 3aMETHO BJIMSET HA 3HAUCHHE YPOKalHO-
cTH, Ko3QpuuueHT mpu nepeMeHHoit — 0,24, To ecTh 4eM BBIIIC 3HAYCHHC
YKJIOHA, TEM HIDKE 3HAUCHHS YPOXKAIHOCTH.

YCTaHOBIIEHO, YTO HA BEJIMYMHY YPOXKAHHOCTH OKa3bIBAET BIHMSHUE U
BbICOTa (K03 unment mpu nepemenHoi — 0,17). BimsHue BRICOTH IO CBO-
eil mpHupo/ie 10CTATOUHO CXOXKE C BIMsSHHEM HHJeKca Beinykiaoctu. C maje-
HHEM 3HAa4YCeHUI BBICOTHI YBEJIMUMBACTCS BJIAXKHOCThH MMOYBBI M COJIEPIKAHUE
MIUTATEIbHBIX JJIEMEHTOB.

B pesynbTaTe MpoBENCHHOTO aHANINW3a Mbl OCTABHIN B MOJEIH TPHU Ia-
pamMeTpa, ¢ UCHOJIb30BaHNEM KOTOPBIX HaMU ObUIO 00BsicHEHO 53 % 3Haue-
HHUH ypo’kasi 3epHa C UCIIOJIb30BaHHEM MOP(OJIOTHYECKHUX MapaMeTpoB pe-
nbeda. KoadduimenTsr nmpu nepeMeHHBIX PaBHSAIOTCS: WHAEKC BBIITYKIIO-
ctu — 0,57, ykion nosepxHoctH — 0,39, BeicoTa — 0,20.

AHanu3upys NOJTy4eHHbIE Pe3yJbTaThl, MOXHO yTBEPXKIAaTh, 4TO HA Ie-
PECEUEHHBIX yJacTKax peibe() OKa3bIBaeT 3HAUUTEIHHOE BIMSHHE Ha ypO-
KaHHOCTh CEIbCKOXO3AHCTBEHHBIX KyNbTyp. OCHOBHBIM BIHSIOIINM (ak-
TOPOM SIBIISIETCSI MHIEKC BBITYKIOCTH, KOTOPBIA OKa3bIBACT HEMOCPE-
CTBEHHOE BIIMSIHME Ha BIArooOECICUYCHHOCTHh ITOYBBI, TaK KaK HEIOCpEn-
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CTBEHHO CBfi3aH C IIEPEPACHPEACICHHEM aTMOC(EPHBIX OCAIKOB IO IO-
BepxHOCTH. Tarke Ha BBITYKJIBIX y4acTKaX MPOHWCXOIUT BHIMBIBAHUE MUTA-
TEJILHBIX 3JIEMEHTOB, HAKAIUINBAIONIMXCS B BOTHYTHIX (hopMax.

VYKIIOH 3eMHOH NMOBEPXHOCTH TaK)Ke OKa3bIBAET BIMSHHE HA COCTOSHHE
PacTUTENFHOCTH, TaK KaK YKJIOH 3€MHOH IOBEPXHOCTH OIpENENsieT CKO-
POCTH TIOTOKOB ¥ BMECTE C 3THM 3HA4YEHHs IUIOCKOCTHOHM M JIMHEWHOH 3po-
3ud. Ha 3poanpoBaHHBIX MMOYBaX KOJWYECTBO MHUTATEIBHBIX JJIEMEHTOB U
¢u3ngeckne cBOICTBA IMOYBHI OOBIYHO HEOJIATONPHATHBI IS IPOHU3paCcTa-
HUS PACTEHUH.

VIAK 631.4

NCCIEJOBAHUE DOOPEKTUBHOCTHU CYIIEPO@OCPATA
JIBOMHOT'O HA YEPHO3EME OEbIKHOBEHHOM
TEXHOTI'EHHO ITPEOBPA30BAHHOI'O
MMPUJOPOXKHOI'O ATPOLIEHO3A

H. B.TPOMAKOBA, kaHnj. c.-X. HayK, JOLEHT
TOxHbII penepanabHbIi YHUBEPCHUTET,
r. PocToB-na-Jlony, Poccus

BBuay Goubioii pacniaxaHHOCTH 3eMEJIbHBIX yroauii B PoctoBckoid 00-
JacTy OOJIBIINE IUIOLIAIU MPOU3BOICTBEHHBIX IIOCEBOB PAcIOaralTcs B
TEXHOT€HHO IPeoOpa3oBaHHBIX YCIOBUX. B arporenosax, mpuierarommx K
aBTOMAaruCTpasisiM, UMEET MECTO MEPMaHEHTHOE MOCTYIUICHHE B MOYBY U
BO3/ICJIBIBAEMBIEC CEIILCKOXO3SHCTBEHHBIE KYJBTYpHl MOJIIIOTAHTOB C BBI-
XJIONMHBIMHU Ta3aMu aBToMoOmiel. [IpoBenéHHbIe paHee nccaenOBaHUA MO-
Kasaiu, 9YTO B TAKUX YCIOBHUSX HPHOPUTETHBIM 3arpsA3HUTENEM SIBISIETCS
CBUHEII.

W3BecTHO 00 aHTAarOHMCTUYECKHX OTHOIICHUSX CBUHIA W (ocdopa B
MOYBE, B CBA3M C YeM ObUI MPOBEAEH MPOM3BOACTBEHHBIN ONBIT MO U3yde-
HUIO 3¢ ¢dexkTuBHOCTH cymepdochaTa TBOWHOTO B YCIOBHSIX TEXHOTEHHO
mpeoOpa3oBaHHOIO MPHUIOPOKHOIO arpolieHo3a B Akcaiickom paitone Po-
CTOBCKO# 001aCTH.

Cxema omnbita: 1) Kontponb; 2) Cymepdocdar noiinoit 30 kr/ra
mo 1. B.; 3) Cynepdocdar asoiinoit 60 kr/ra mo a. B.; 4) Cynepdocdar
nBoiHOI 90 kr/ra 1o 1. B. B ron uccnenoBanuii Ha 1moJie BO3/ebIBAIH MO-
coiHedHUK. [IOBTOPHOCTH B OMNBITE TPEXKpaTHAs — I0JIEBasi U aHAINTHUE-
CcKasl.
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Ornpenensuia couep)kaHue B TTOYBE MOIBIKHOTO (Bochopa, TOIBHKHBIX
¢bopM CBHHIIA, a TAKXKE HAKOIUICHHE CBUHI[A B CEMCHAX IOJCOJIHCYHHUKA.
Yuér ypoxkas IpOBOJUIN METOJIOM MPOOHBIX IUIOMIA IOK.

B mouBe KOHTPOJBHOTO BapHaHTa COJEPIKAHHE MOJABIKHOTO (ocopa
XapaKTepU30BaJioCch Kak cpenHee. [IpuMeHeHne ya0OpeHHT B MUHHMAJb-
HOH JJ03¢ B CPEIHEM II0 HMOBTOPHOCTSIM HE CIIOCOOCTBOBAJIO YBEIHMUYCHUIO
KOJIMYeCTBa MOJBMXXKHOTO (ocdopa B mouse. Ha BapuanTe ¢ 103011 BHece-
HUs Qochopa 60 Kr/ra OEHCTBYIOMETO BEIISCTBA COJNEPKAHWE JaHHOTO
JJIeMEHTa 0Ka3alloch HECKOJIBKO BHIIIE, YeM Ha KOHTpose. BapuaHT ¢ mpu-
MeHeHneM Py Tak ke, Kak U BapHaHT P3g, HE 0Ka3ai IMOJI0KATEIFHOTO BIIH-
SIHUSL Ha CofiepyKaHue MOABIDKHOTO (hocdopa B IMOYBE O CPABHEHHUIO C KOH-
TPOJBHBIM BapraHTOM, TEHACHIINH K YBEIMYEHHUIO 3amacoB ¢ocdopa B co-
OTBETCTBHM C BHOCHUMBIMH J03aMHu ynoOpeHuit He HaOmronaetcs. [ucrep-
CHOHHBII aHAaJHN3 TMOJIyYCHHBIX B PE3yJbTaTe SKCICPUMEHTA JAHHBIX HE
BBISIBIJT 3aKOHOMEPHOT'O YBEJIMUCHHS COJICPKaHUS OABIKHOTO (hochopa.

CpenHee copepikaHue MOABIKHBIX (DOpPM CBUHIIA HA KOHTPOJHHOM Ba-
pHUaHTe HWKE, YeM B BapuaHTax Pgg, Pgy 1 Pgy. BeposTHo, 31ech umeet me-
CTO YBEJIMYCHUE €r0 KOJMYESCTBA B MOYBE MPH MOMAAHIH B KAYECTBE MPH-
Mecel BMecTe ¢ yroopeHueM. [IicrepCHOHHBIN aHaIH3 TaKXKe He TOATBEep-
IUII 10CTOBEPHOCTH paznmauit (Fos < Fieop).

Y pokalfHOCTh TOICONHEYHHKAa HAa KOHTPOJIHHOM BapHaHTE COCTAaBHIIA
3,3 T/ra. DTOT MOKa3aTeNb SABIAETCS JOBOJIHHO BHICOKAM IS TAaHHOH KYIIb-
TYpHI U, CKOPEE BCETro, BBI3BAH OJIATONPUSATHBIMH YCIOBHSIMH MPOM3pPACTa-
Hus pacrenuil. [lpumenenne dpochopHBIX ynoOpeHHi He 1aj0 CYIIEeCTBEH-
HOTO YBEIUUCHUS YPOXKAHHOCTH MOICOTHEYHHKA OTHOCHTEIIBHO KOHTPOJIS.

ConocTaBlicHHE JaHHBIX 3aMacoB MOJBIKHOTO (ocdopa U KOTHUSCTBA
MOJIBMYKHBIX ()OPM CBHHIIA B ITOYBE MO3BOJHMJIO YCTAaHOBHUTH OOPATHYIO 3a-
BucuMocTh (I = —0,45). CnenoBaTensHO, yBEINYEHUE KOJIMYECTBA TOBUXK-
HOT'O CBUHIIA B YCJIOBHUAX €ro TEXHOICHHOTO NOCTYIUICHUSA MOXKET CHUXKATH
JIOCTYMHOCTH (hochopa pacTCHUSIM.

B cemenax monconmHeYHHKa OOHApY)KEHBI KOJMYECTBA CBHUHIA TIPEBEI-
IIAFOIIHE MPeebHO-I0MYCTHMBIE KOHIICHTpauuu. KoppensiuonHas 3aBu-
CHMOCTh MEXKAY COAEp KaHHEeM B TIOYBE ITOJIBHKHOTO CBHHIIA M €TO KOJIHYE-
CTBOM B CEMEHaX IOICONHEYHHKa BecbMa crabas (f = 0,1). Beposrno,
3[IeCh MPe0OIaiaeT adpaibHBIN MyTh MOCTYIUICHHS TTOJUTFOTAHTA B PACTCHUS
BMECTE C Ta30-MbLICBBIMU BHIOPOCAMHU CO CTOPOHBI aBTOJOPOTH.

AHaJ'II/I3 OMIIMPUYCCKUX JaHHBIX MO3BOJIACT CACIATH CICAYIOINE BHIBOJbI:

1. Buecenue cynepdocdara 1BOHHOrO B MOYBY TEXHOTEHHO Mpeobpa3o-
BaHHOTO MPHOPOKHOTO arpolieHo3a He MOBJIMSJIO Ha yBEJIMYEeHHE obecre-
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YEHHOCTH ITO4YBBI (HOCHOPOM B HHTEPBAJIE UCCIIELYEMBIX J03.

2. B mouBe ONBITHBIX BapHAHTOB OTMEYEHO JOCTOBEPHOE YBEIMYECHHUE
TIOJIBMKHBIX (popM CBHHIIA.

3. YcraHoBneHa oOpaTHasi 3aBUCHMOCTb MEXJy 3alacoM IOJIBIIKHOTO
¢docdopa B mouBe 1 copepKkaHUeM B Heil MOABMKHBIX (popM CBUHIA.

4. B cemeHax MOJICOIHEYHUKA UMEET MECTO HAKOIJICHHE CBUHIIA OTHO-
CUTENIbHO KOHTpPOJIbHOTO BapuaHTa Bhime [T/IK.

VIK 631.41

MOHHUTOPHHI 3ATI'PA3HEHUS ITIOYB TEXHOTEHHBIX
TEPPUTOPUU BEH3(A)IIMPEHOM HA ITIPUMEPE
HOBOYEPKACCKOMU I'P3C

W.T. AEPSBKMHA (TIOPUHA), A. C. CAJJAMOBA, C. H. CYILIKOBA,
T. M. MUHKHHA, C. C. MAH/I)KMEBA, U. B. 3AMVYJIMHA
Axanemust 6uonioruu u 6uorexnosoruu um. 1. M. IBanosckoro

IOxHOTO eepanbHOrO YyHUBEPCHTETA,
r. PoctoB-Ha-Zlony, Poccust

I'maBHBIM MapKepoM 3arpsi3HCHHS IT0YB MOJHIUKIMYCCKUMH apOMaTH-
YECKHMH YTIIEBOIOPOAMH, IMOUICKANTUMH 00S3aTEIEHOMY KOHTPOIIO BO
BceM mupe, sBisiercs Oens(a)mupen (ball), kanmeporen m myrtared l-ro
knacca onacHocTH [1]. JIMaupyronmM 1mo KOJIMYECTBY aTMOC(HEPHBIX BHI-
OpOCOB TPENNPHUATHEM-TUTAHTOM JHEPTEeTHUECKOH oTpaciu B POCTOBCKOM
obmactn sBisgercs ¢wman OAO «OI'K-2» Hosouepkacckas I'POC
(HaI'POC). Exeromnsiii o06beM BbIOpocoB Hul'POC cocraBmsier OGoinee
90 TEIC. TOHH B TOA, U3 HUX 0K0JO 10 % mpuxomurcs Ha momo [TAY. Llens
pabotsl — oueHUTH conepxkanue ball B mouBax 3oubl BiustHus Hul POC B
nepuon ¢ 2012 mo 2015 rr.

Jlis MOHHMTOPHHIOBBIX HCCIICOBaHMi Ha paccrosauu 1-20 kM or
Hual'POC 6puio 3amoxeHo 10 MOHHTOPWMHTOBBIX IUIOIMIANIOK IJIs OTOOpa
MOYBEHHBIX 00pa3roB. YacTh mpuypodeHa K TOYKAM €JUHOBPEMEHHOTO
otbopa npo0b Bo3ayxa (Touku Ne 1,2, 3, 5, 6, 7), pacroioxKeHHBIX B pajiny-
ce 1-3 KM BOKpYr MCTOYHHKA 3arps3HCHUS. MOHUTOPHHTOBBIC IIOMIAIKA
Ne 4, 5,8,9, 10 ObuIH 3aJI0KECHBI B COOTBETCTBUU C JIMHHEH IpeoOIiagaro-
IIETO HAIpaBICHHUS PO3bI BeTpOB. OOpaslbl MOYB OTOMPAIUCH C TITyOWHBI
0-5 u 5-20 c™ exeroano B nepuoj ¢ 2012 mo 2015 rr. B oToOpaHHbIX 00-
pasmax nous onpeznensui ball metomoM BIcOk03(h(peKTUBHON KUIKOCTHON
xpomarorpaduu Ha KHAKOCTHOM xpomatorpade (Agilent 1260 Germany
2014) ¢ dayopuMeTpuyecKuM AeTEKTUpOBaHHEM. [louBeHHBIC 00pa3IlbI
MOJITOTABITUBAIIUCH TSI XUMHUYCCKOTO aHaIH3a B COOTBETCTBHU C TpeOOBa-
Husmu ['OCT 17.4.4.02-84. Ussneuenue ball n3 mous u pacteHuit uccie-
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JIyeMBbIX OOBEKTOB MPOBOAMUIOCH METOJOM JKCTPAKIUU CYOKPUTHUCCKOM
BozOH [2].

MakcuMyM HaKOIUICHHsI TIOJUTIOTAHTa MPUXOIUTCS Ha IUIOIAJKA MOHHU-
TOpUHTra, Hanboee MpUOIMKEHHBIE K UCTOYHUKY 3Muccun B C-3 Hampas-
JICHUH, COBIAIAIONIEM C TPEOoOIagaroniM HANPaBICHUEM PO3bI BETPOB Ha
MeCTHOCTH 3a uccienyembiii nepuoa. Conepkanue ball B 5-cM cioe mous
miomaaku Moautopuara Ne 4, pacnonokeHHoi B 1,6 kM Ha C-3 0T UCTOU-
HUKA 3arps3HEHUS, SBISIETCS MAaKCUMAaJbHBIM B 30HE HCCIIEJOBAaHUS U CO-
craBnseT ot 279,3 mo 335,6 Hr/r 3a mepuox uccienoBanuii u ot 115,3 mo
175,4 ur/r B 5-20-cMm cnoe nous. [IpeBbimienue 3nauennii [1JIK mnst mous
JIaHHOU TuTomaaku coctaiseT ot 14 no 17 IIJAK B 5-cM cnoe 1mo4B u ot 6
10 9 IIJIK B 5-20-cm cioe mouB. Cozneprkanne ball mouB MOHUTOPHUHIOBOM
miouanku Ne 8, pacnonoxeHHoit B 5 kM Ha C-3 OT UCTOYHHMKA YMHUCCHH,
cocrasisieT 10 6 ITJIK B 5-cm cioe u g0 2 ITJIK B 5-20-cm cioe. B mouse
MOHHTOPHHIOBBIX TWIomanok Ne 9 u Ne 10, pacronoxkeHHBIX B 15 1 20 kM
ot Hul'POC cootBercTBeHHO, conmepkanue ball B 5-cMm cioe mouB cocTas-
nsiet ot 5 1o 7 ITIK B Teuenune nepuona Habmoaenuit. Conepxanne ball B
[OYBAaX MOHUTOPUHIOBBIX Miomagok Ne 1, 2, 3, 5, 6, 7, pacrnonoxeHHbIX B
pamgmyce 1-3 KM BOKPYI HCTOYHHKA 3arps3HEHHs, COCTAaBILUIO OT 1,5 mo
3 IIAK. I'maBHBIM (pakTOpOM HaKOIUICHWS W pacupeaencHus ball B mousax
JMAHHBIX IDIOMIAJIOK SBISINCH (PU3UKO-XMMHUYECKHAE CBOMCTBa MOYB. TeH-
neHiuu HakoruieHuss ball B mouBax MOHUTOPHHIOBBIX TUIOIIAOK, PAcIio-
noxeHHbIX BOKpyr Hul'POC, Ha mpoTsDKeHHMM MHOTHX JIET OCTAaroTCs Ipe-
AMYIIECTBEHHO HeM3MeHHbIMH. OCHOBHBIMU TEHACHIMSIMH B TIEPHUON
¢ 2012 mo 2015 rr. craHOBHUTCS MOCTeNeHHOe Hakoruienue ball B 30He Mo-
HUTOPHHTA.

Takum 00pa3oM, TeppUTOPHS PacIpPOCTPaHECHU HauboIJee I'yCTOro JbI-
MoBoro muieida, comepxkamero ball, cocraBmsger mo 20 kM B ceBepo-
3araJHOM HATpPaBJICHUHU, & OCHOBHOM 00BEM BBHIOPOCOB MPEIIPUATHS TIPH-
XOJUTCS Ha TEPPUTOPHIO B paanyce 0 5 KM. ITO MPUBOJHUT K HAKOTUICHHUIO
MOJUTIOTAaHTa B MOYBax M yBeNMUYeHUIO ux 3arpssHeHust BAII mo mepe 6mu-
30CTH K HIPEAIPUATHIO.

Pabora BemosiHeHa npu nozazepxkke I'panta Ilpesunenta PO Ne MK-
6827.2015.4, PODU Ne 16.35.60051, 15-35-21134.
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VIK 631.15

M3MEHEHUE OCHOBHBIX KJIMMATHYECKHX
INOKA3ATEJIEU HA TEPPUTOPUU KPACHOJAPCKOI'O KPA4,
BJIUAIOIIUX HA ITPOU3BO/JACTBO CEJIBXO3IIPOAYKIINU

B. 1. )KYKOB, kaHz. c.-X. HayK, JOLEHT Kadeapbl 3eMICyCTPOUCTBA U 3¢MEIBHOTO KaIacTpa,
A. C. KY3HELIOBA, marucTpanT kadeapsl 3eMIICyCTPOIICTBA U 3eMEIbHOr0 KafgacTpa
OI'BOY BIIO «Kybanckuii rocynapCTBEHHbIN arpapHbIi YHUBEPCHTET»,

r. Kpacnonap, Poccus

Knumar Hameil nnanets! 3a nocnensue 40 j1eT CTpeMHUTEIbHO MEHSET-
Csl — MMPOMCXOIUT TiI00abHOE rnoTerieHue. [loroga B oTanyue oT KiMmara
olpeJessieT KPaTKOBPEMEHHOE COCTOSIHME HIDKHEH dYacTh arMocgepsl.
Knumart, kak u noroja, U3MeHseTCsl, OTIMYKME B TOM, YTO [IOToja MEHsIeTCs
KaXMblil NeHb, a KIMMAaT MOXXET U3MEHSThCA B TEUEHHE COTEH ThICSY U
MUJIJIHOHOB JieT. I3MeHeHue kiInMmaTa BBI3BaHO BO3JEHCTBHEM COJHIA, TO
€CThb KOJHMYECTBO TEIIa, KOTOPOE MBI IOJydaeM OT HETrO, yBEINYHNBACTCS
win ymeHbiaeTcs. Takke KIMMaT MOKET U3MEHSATBCSA B PE3YNIbTATE aHTPO-
MIOT€HHOTO BO3/ICHCTBUSL.

B Hacrosimeit cratee paccMaTpuBaroTCs (HaKTOPHI, BIMSIOIINE HA M3Me-
HEHHE KJIMMaTa, OCHOBHbIC M3MEHEHHS KIMMAaTHYECKHX MOKa3aTeiei —
cpeAHeil TemmnepaTypbl BO3ayXa, MUHHUMaJIbHOU OTHOCUTEIBHOUN BJIaXXHO-
CTH BO37yXa, aTMOC(EPHBIX OCAJKOB — 3a MOCIEIHHE COPOK JIET Ha TEPpHU-
topun KpacHomapckoro kpas. [laHHbIe 1O KIMMAaTHYECKHUM IOKa3aTeIsIM
OBUTH B3SITHI W3 €XKeIeKaJHBIX arpoMeTeOpOJIOTMYeCKUX OoJuieTeHel 3a
nepuon ¢ 1976 mo 2015 r., ¢ nepuoaudHOCTEIO B Tpu rofa. [Ipu aTom O6pumn
HCTIONB30BaHb! JJaHHbIE 7 METEOPOJOTMYECKUX CTAHIMH, HaXOIAMUXCSA Ha
teppuropun KpacHomapckoro kpasi, a umeHHo: B r. Kpacnonap, Elickom,
KanesckoMm, Kpemckom, Kymesckom u OrtpanHeHckoM paiioHax U B
r. Coun [1].

PacrionoxeHHbIi Ha rpaHUIle YMEPEHHBIX U CYOTPOIMYECKUX IIUPOT, Ha
CTBIKE PaBHHMH U TOp, Kpai OTJIMYaeTcsi pa3HOOOpa3ueM M HEeMOCTOSHCTBOM
MOTOAHBIX ycioBHi. Kimmar Ha OoJblIel YacTH TEPPUTOPHH YMEPEHHO-
KOHTHUHEHTaJIbHBIN, Ha UepHOMOpCKOM nobepexbe (toxHee Tyarice) — cyo-
Tpormueckuil. CpenHas TemmepaTypa SHBaps HA PaBHHHE — MHUHYC 3-—
5 rpagycos, mtonst — mioc 22-24 rpamgyca. ['omoBoe KOMMYECTBO BBINAAa-
IOIINX OCAAKOB B Kpae kojebnercs oT 350 MM Ha TaMaHCKOM IIOJIyOCTPOBE,
500-700 MM Ha mpaBobepexse KyOanum m mo 2500 MM W BBIIIE Ha OTO-
3alaJHBIX CKIoHax KaBkasckoro xpebra [2].
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KnuMat — 3T0 MHOTOMEpHBIH OeCIOpSIOYHBIN Mporece, KOMIOHEHTHI
KOTOpOT'0: TeMIleparypa, BIa)XXHOCTh BO3[yXa, CYMMa OC3JKOB M ps Ipy-
T'HX NapaMeTpoB — KOJUIETHANIbHO OMPENEISIOT COCTOSHHE W TPOIYKTHB-
HOCTh arposkocucteM. OHHM HENOCPEACTBEHHO BIIMSIOT Ha CEIILCKOXO3SIH-
CTBEHHBIE TEXHOJOTHYECKHE MPOLECcChl M I(PPEKTUBHOCTh CEIbCKOXO3SIH-
CTBEHHOM JesATeTbHOCTH B 1esioM. CBsI3b MEXLy KIMMAaTOM, arpo3KOCHCTe-
MaMM ¥ UTOTaMH XO3SHCTBEHHOW AEATENbHOCTH MHOTI'O3HAYHA, HEJIMHEHHa
U HEaJUTHBHA, €l CBOMCTBEHHBI MHEPIMOHHOCTh M aJanTHBHOCTH. Cien-
CTBHEM 3TOTO SABJIAETCS TO, YTO NPOOJIEMa SKOHOMHUYECKOH 1 arpo3KOJIOTH-
YEeCKOW MHTEpIpeTanny HaOJI0AaeMbIX W3MEHEHHH KIMMaTa JIO0CTaTOYHO
CJIOXKHA U B ONpeJeJIeHHOI Mepe HeoiHo3HavHa [3].

ITo arpoxnMMaTHYecKHM MOKAa3aTelsIM OLEHMBACTCS PAa3BHTHE W IPO-
JYKTUBHOCTB CEIIbCKOXO3SIICTBEHHBIX KYJBTYp, ONpeelseTcs obecreueH-
HOCTb paCTCHI/Iﬁ TCIIOM U BﬂaFOﬁ, B TOM YHCJIC OLICHMUBAIOTCA arpoKjinma-
TH4ecKkue pecypcesl. HepaBHOMepHOE pacripeieieHHe 0CaaAKOB, PE3KUE TeM-
nepaTypHbIe KOJIcOaHuUs, TYOUTEIbHOE ICHCTBHE CYXOBECB U 3aCYXU BBI3bI-
BalOT HEOOXOIMMOCTh CTPOTOro COONIONEHHS HAy4YHO OOOCHOBAaHHOHN CH-
CTEMBI 3eMJIENIeNIUs [IPU BO3/CIIBIBAHUH CEIIbCKOXO3SHCTBEHHBIX KYJBTYP,
YBEJIMUYEHUS TT0CAII0K JIECONOJIOC U APYTUX THIPOAKKYMYIHUPYIONINX H IIPO-
TUBOAPO3HOHHBIX Mep [4].

Tepmudeckue pecypcsl ONpenessioT ToJOBOH X0 TeMIepaTypbl BO3ILy-
Xxa ¥ nouBsl. Mcronp3ys nHPOPMAIMIO O TEPMHUIECKUX PECYpPCax, MOKHO
PELINTh MHOXECTBO 33/1a4 CEJILCKOXO3SCTBEHHOT'O IPOW3BOJCTBA: OIpe-
JIETTUTh CPOKH TI0CEBA M CO3PEBAHUS, OITUMHU3UPOBATH COPTOBOM M BUJIOBOH
COCTAaB BO3JEJBIBAEMBIX CEIbCKOXO3SHUCTBEHHBIX KYJBTYD, JaTh OLEHKY
BEPOSITHOCTH MOBPEXKIEHUS PACTEHUM BBHICOKOW M HU3KOM TEMIEpATypoil U
T. A. IloTennenue xiuMarta He TOJIBKO BIMSET HA CMEILIEHUE BBEPX KPUBOIL
TOJIOBOTO XOJIa CPETHECYTOYHOM TeMIIepaTyphbl BO3yXa, OHO BO3IEHCTBYET
Ha U3MEHEHUsI €€ FOJ0BOM M CYyTOYHON aMIUIUTYAbI; OTPULIATEIbHAS CTOPO-
Ha — COKpallleHHe NepHoa HaJIKMBa 3epHA U 0O0Jee paHHEE CO3PEBaHUE MPU
TIOBBILIEHUH TEMIEpaTypbl 4acToO BElET K yMEHBUICHHIO YpOXKasi, ITOJIOXKH-
TEJILHBIM (DAKTOPOM SIBIISIETCSl YBEIMYEHHE MPOJODKUTEIBHOCTH Oe3Mo-
posHoro nepuoaa [5].

PaccMoTpuM 3HaueHUS IPUKIIAJAHBIX KIMMAaTHYECKUX MHAEKCOB Ha MpO-
TSOKEHHH COBPEMEHHOM BOJIHBI TJIOOQIBHOTO IMOTEIUIEHWS B HECKOJIBKUX
paifonax Kpacnomapckoro kpas. C 1976 roma cpenHsist TeMmreparypa CeH-
1s10ps1 B KpacHomape moBricmiacek Ha 4,5 °C, B Kymesckom paiione — Ha
6,9 °C, B KaneBckom paiiore moBrsicminack Ha 6,6 °C. Cymma cpenHecyTod-
HBIX TeMIiepaTyp, npesbrmatonux 10 °C, ¢ 1979 r. B KpacHomape yBenndn-
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nach Ha 560 (3947-3387), B Kymesckoii — Ha 53 (3431-3378), 8 OtpaaHoii
Ha 64 (3031-2967), B Kpbimcke — Ha 168 (3394-3226), B Coun yMeHbIIH-
nack Ha 435 (3475-3910), B Eiicke moBsicunace Ha 192 (3577-3385). Pe-
3yJIBTaT U3MEPEHHH CYyMMBI OCaJIKOB C ampelisi 1o ceHrsi0ps B KpacHonape
3a 2015 rox — 436,40, yto Ha 93,4 OGosbire, yem B 2000 roxy, u Ha
199,4 6onbiue, yem 6but0 B 1976 Toy. YBIIQXKHEHHOCTh TEPPUTOPUH yCTa-
HaBJIMBAETCS OTHOLICHUEM INPHUXOJHON M PAaCcCXOJHOI COCTaBIISIOMINX BOJI-
HOTo OajyaHca II0YB, T. €. COOTHOLICHHEM CYMMBI OCAaJIKOB M HCIIapCHUSL.
Hcnapenne oOycnaBmuBaeTcs TEMIIEPAaTypod, BIAXKHOCTBIO BO3AyXa, 00-
JIAYHOCTBI0, CKOPOCTHIO BeTpa | T. J. ISt XapaKTEPUCTHKH YBIAKHEHHOCTH
UCIIONB3YeTCs MHOKECTBO IOKa3aTeJell B BUE T€X WIM UHBIX (YHKLIHUH OT
CYMMBI OCaJJKOB 1 MAaKCHMAIIbHO BO3MOYKHOT'O HCITApeHHU (T. €. HCHapIeMO-
CTH).

CyMMa CpefHUX CYTOYHBIX 3HAUEHHH TEMIIEpaTypbl BO3IyXa BBIIIE
10 °C npuHsATa KaK OCHOBHOW arpOKIMMaTHYECKUil OKa3aTesb, ONpeels-
IOIIUH pecypcehl TeIia U MOTPEOHOCTh B HUX CEIbCKOXO03UCTBEHHBIX KYJIb-
Typ, HOCKOJBKY OHa XapaKTepH3yeTCsl MEPUOJOM aKTHBHOW BereTaluu
0O0JIBILIOrO KOJIMYECTBA PACTEHHH.

PaiioHNpOBaHNE TEPPUTOPHU IO YCIOBUSM BJIAarooOecrieYeHHOCTH
0OBIYHO TIPOU3BOIUTCS 110 TTOKA3aTENI0 YBIAXKHEHHMS, KOTOPBII Yalie Bcero
npencTaBisieT co00il OTHOIICHHE OCaJKOB K HCmapseMocTH. M3 6onpuioro
YHCIa MPEIOKEHHBIX Pa3HBIMH YYCHBIMH MOKa3aTeneil Hauboee ImHpOKOo
npumMensiercss B Poccun 1 3a py06ekoM THAPOTEPMHUYECCKUA KO3(DDHLIHECHT
I'. T. Censsaunosa (I'TK) [6].

I'npporepmuyeckuii kodpduuuent I'. T. Ceasnunona (I'TK) 3a 1979, 2003 u 2015 roast
(Mmaii—ceHTSIOpB)

Mereoctanmus M3menenne ['TK

1979 2003 2015
KpacrHonapckas 0,6849 0,6362 0,9118
KymieBckas 0,2487 0,8224 0,6473
OtpaznHas 0,8696 1,1393 1,0601
KpbIMCK 0,5952 0,7189 0,5239
Coun 0,9565 1,6753 0,8768
Eiick 0,8272 0,6064 0,3671

I'. T. CensunnaoB BbImenser cienytonrne rpagamuu [ TK: 30Hy M305I-
TOYHOTO YBIAXHEHUs, K 30HY apeHaxa (I'TK>1,3), 300y obecrieaenHOTO
yeiaxuenus (1,0-1,3); 3ony 3acyuutusyro (0,7-1,0), 30Hy cyxoro 3emiene-
awus (0,5-0,7), 30ny cyxyto, wmu uppuramun (I'TK<0,5).
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Takum 00pa3om, 3a paccMaTpuBaeMbIid TIepHo A Tepputopuu r. KpacHo-
nap 1 OTpaIHEHCKOTO paiioHa MepeluI U3 3acylUIMBON 30HBI B 30HY o0ec-
Me4YEeHHOro yBlnaxkHeHUs, KymeBckuil paifoH — U3 cyXoil 30HBI B 3aCYIIIH-
Byl0, a Eiickuii paiioH, Ha000pOT, U3 3aCyIUIMBOI 30HBI B CYXYyIO 30HY; I'0-
poa Coum cran MCHBITHIBATH JePUIUT OCAAKOB M MOCTENECHHO IMEPEXOIUT
13 30HBI 00ECIIEYEHHOI0, 3 MECTAaMH U M30BITOYHOTO YBJIQXKHCHHS B 30HY
00€ecreueHHOr0 yBIaKHEHHS.

s Toro 9TOOBI IPAaBMIIEHO OIICHUTH BO3/IEHCTBHE N3MEHEHHH KIIMMaTa
Ha TEPMHYECKHE PECYpPCHI HE CIEIyeT OTpaHMYMBATHCS OJHUM MOKa3aTe-
neMm. Hano mome3oBaTbess Ooliee IMMPOKMM HaOOpOM TIIOKazaTenei, T. e.
KIMMaTHYeCKUX MHAEKCOB, JUIS OLEHKH TEPMHUYECKHX PECypCOB, IPUMEHS-
€MBIX B arpoKJIMMAaToJIOTWH. BakHeHIINMN U3 HUX SIBISIFOTCS CIIEYIOIINE
MoKa3aTemu:

- CYyMMBI CPEeJHECYTOUHBIX 3HAUCHUM TeMIepaTypsl BO3AyXa 3a MEePHOA
KaJICHJapHOTO T0/la CO CPeIHECYTOYHOH TemImepaTypoii, npessimaromnieif 0,
5u10°C;

- IaThl YCTOWYHMBOTO MEPEX0Aa CPEAHECYTOUHOH TeMIepaTyphbl BO3ayXxa
gepe3 0, 5 1 10 °C BecHOH U OCEHBIO;

- IIPOJIOJDKUTENBHOCTD NEPUOAOB KaJleHIAPHOTO rojla CO CPeIHECyTOU-
HOM TeMmmeparypol, npesbimarpmeid 0, 5 u 10 °C, a Takke nepuoroB co
CpeIHECYTOYHOM TemIepaTypoii ot 5 1o 15 °C (knumaTHdeckasi BeCHa) U OT
15 o 5 °C (xnuMaTH4YecKast OCCHB);

- CpenHsisl TeMIepaTypa caMoro XO0JIOJHOTO U CaMOT0 TEIIOTO MECSIIEB
KaJIeHIapHOTO TofIa.

IIpoucxonsmue Ha TeppuTopun KpacHomapckoro xpas B MmocieIHue Jie-
caTmeTns XX BeKa 1 M0 HACTOsAIIee BpeMs JOCTaTOYHO TIIyOOKHe N3MEHe-
HUS KIMMATHYeCKUX TOKa3aTesel, BIEKYIIHe 3a cOOOW COBMECTHO C aH-
TPONOTeHHBIMH (PaKTOpaMH COOTBETCTBYIOIINE H3MEHEHUS HCTOPUYECKH
CJIOKHBIIHMXCS TOYBOOOPA30BATENBHBIX MPOIIECCOB, IPUBOAAT K BBIBOLY O
HEOOXOANMOCTH KOPPEKTHPOBKH MapaMeTPOB U I'PaHUI] JEHCTBYIOIIETO 10
HACTOSILEr0 BPEMEHU NPHUPOJHO-KINMATHUECKOTO U CEIbCKOXO3ANCTBEH-
HOTO 30HUPOBAHUSI.
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YJIK 631.417.2

YCTAHOBJIEHUE CTAIIMOHAPHOI'O YPOBHSI
OPI'AHMYECKOI'O BEIIIECTBA
B JIEPHOBO-TTO30JIMCTOM TSKEJOCYTIJIMHUCTOM
IMOYBE ITPEJYPAJIbS

H. E. 3ABBSJIOBA, n-p G1oi. Hayk
OI'BHY «IlepMckuii Hay4HO-MCCIIEN0BATENBCKUI HHCTUTYT CEILCKOTO XO3sIHCTBaY,
r. [lepms, Poccus

BpeMs ycTaHOBJIEHHS CTAlMOHAPHOTO YPOBHS OPTaHUYIECKOTO BEIIECTBA
(OB) maxOTHBIX [OYB 3aBHCHUT OT IPHEMOB 3eMJIEIOIb30Banust. DopMUpo-
BaHME CTALIOHAPHBIX YPOBHEH COIEPKaHMSA T'yMyca IPH Pa3IMIHOM 3EM-
JIETIONB30BaHUN HM3Y4Yaloch B TPEX AJMTENBHBIX OMBITAX, 3aJI0KCHHBIX Ha
JIEPHOBO-TIO30JIUCTON TSAKENOCYTIIMHUCTOM MOYBE.

B omnbiTe 1 Hapsmy ¢ MpUMEHEHHEM pa3IMYHBIX CEBOOOOPOTOB pac-
CMaTpHBAIOTCSl BapUAHTHI ¢ OECCMEHHBIM IIAPOM U 3aJIe)XbI0. MHOTrONeTHEe
MapoBaHKUE JAEPHOBO-NOJA30JIUCTON TOUBBI, MHTEHCUBHAs MeXaHUYecKas
00paboTKa U OTCYTCTBUE MOCTYIICHHS PACTUTEIBHBIX OCTATKOB 00YCIIOBH-
JIM CHIDKEHHUE COJiepKaHUs TyMyca B maxoTHoM cioe Ha 30 % mo cpaBHe-
HUIO C MCXOMHBIM (Tadi. 1). MakcuMalibHbIe ITOTEpU HAOJIIOAUCH B IEp-
Bble 7 JIeT BeJCHUs OMbITa. B mocienyronue rofsl TeMIbl MUHEPATH3aluu
3HAYUTEJIBHO CHU3WIMCH, ¢ 1984 r. mo 2012 r. conepxkanue rymyca usme-
Hunock ¢ 1,42 1o 1,36 %. IlocTymieHne B MOYBY PACTUTENBHBIX OCTATKOB
Jlake B HE3HAYMTEIIBHOM KoJmdecTBe (OecCMEHHBIH suMeHb 0e3 ymoOpe-
HUI) HECKOJIBKO 3aMEUIHIO CKOPOCTh MUHEPAIN3AIMH OPraHNIECKOTro Be-
IIeCTBA U CIIOCOOCTBOBANIO MOICPKAaHIIO TyMyca Ha ypoBHe 1,54-1,57 %,

71


http://www.igce.ru/category/knigi

a ¢ BHeceHHeM MuHepanbHBIX yrnoopenmit (NPK mo 60 kr a. B. Ha 1 Ta) —
1,67-1,69 %.

B tunnunom s IIpenypanbst ceMHIIOIbHOM ceBOOOOPOTE C JIBYMSI O-
JSIMA MHOTOJIETHHX TpaB (3eJieHasi Macca OTYYXJAeTCs) NPH HACBIIIEHUH
namay HaBo3oM KPC 1o 6 1/ra coxpaHeH NCXOJHbIH YPOBEHb COAEpKaHUS
rymyca. CoBMeCTHOE NMPUMEHEHHE OPTaHMYECKUX U MUHEPAJIbHBIX ya00pe-
HUIl TIOBBICUJIO YPOBEHB COJEpKaHUs ryMmyca B ouse 10 2,29 %. Haceime-
HHUE 3E€PHOTPABSIHOTO CEMHITOIFHOTO CeBOOOOPOTa O0OOBBIMHU KyIBTYpaMu
1o 42,8 % (oBa Mo KJIeBepa W OHO — JIFOIIMHA OHOJIETHET0) IPH OTIYXK-
JICHUH 3€JICHOW Macchl TPaB HE MPHUBEJIO K 3aMETHOMY HOBBIIICHHUIO YPOBHS
OPTaHUYIECKOTO BEIIECTBA ITOYBHI.

Ta6nuna 1. JluHaMHKa rymMyca B JJIMTEIbHOM ONBITE PH Pa3JIMYHOM
3eMJIenoJIb30BaHuH, %o

T'ozp1 HAOMIOACHUI
1977 1983 1993 2001 2005 2012

Tun 3emienonp30BaHUS

BeccMeHHBIH YUCTBIH map 1,90 1,42 - 1,34 1,34 1,36
BeCCI\:IeHHLIPI SITYMEHB, 6e3 y100- . 172 _ 1,54 1,59 1,57
peHui

becemennstii sstumens, NeoPeoKso -«- 1,82 - 1,69 1,70 1,67
TUOHYHBIA CEeBOOOOPOT, HABO3 -«- 1,90 - 1,92 2,11 2.07
TunuaHbli ceBOOOOPOT, HABO3 + e 1,03 _ 2.00 229 223
NgoPsoKso

CeBOOOOPOT ¢ BHICOKUM HAChI-

ieHHeM 0000BBIMH KYJIBTYPaMH -«- - 1,71 1,75 1,83 1,79
(42,8 %), 6e3 ynobperwuit

CeBOOOOPOT ¢ BHICOKUM HAChI-

ieHrHeM 0000BBIMH KYJIBTYPaMH -«- - 1,71 1,89 1,90 1,92
(42,8 %), NeoPsoKso

3anexnb -«- - - 2,17 2,24 2,19
HCPos 0,11 0,08 0,06

B BapuanTe 0e3 MUHEpPaIBHBIX yI0OPEHU ero colepxkaHue ObUIO OH3-
KHM K MCXOJIHOMY M coctaBwio 1,77 %. [lomomHuTENbHOE BHECCHUE YI00-
peHHl B CEBOOOOPOTE C BBICOKMM HACHIIICHHEM OOOOBBIMH 00ECIICUIIIO
6e3nedunuTHEINA OanaHc Tymyca. B 3aiexHol mouBe yCTaHOBHIIOCH COJEp-
xauue Tymyca (2,17-2,24 %), xapakTrepHOE IUISI €CTECTBEHHBIX YCIIOBHIMA
MOYBO0OPA30BaHKsI, YTO COOTBETCTBYET IeIMHHON mouse [1, 2].

B onbiTe 2 BHeceHue u3BecTH 1o 1,0 T. K. Tiepes] 3aKIaikoi ombita 6e3
MHUHEpAIBHBIX yIOOpPEHNH HE CII0COOCTBOBAJIIO COXPAaHEHHIO HCXOIHOTO
YPOBHS COJNICP)KaHHS OPraHUYECKOTO BEIIECTBA JCPHOBO-IIOI30JIUCTON
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TSDKEJIOCYTIIMHUCTOH ITOYBBI, HAOJIOIAJIOCh €TO CHHKEHHE OT MCXOIHOTO Ha
20,2 % (Tabmn. 2).

[TpoBeneHue MOANEPHKUBAIOLIETO M3BECTKOBAHMS BO BTOPOM pOTalUu
ceBo00OPOTa YMEHBIIWIO noTepu rymyca a0 11,7 %. Ilpn u3BecTkoBaHMN
MOYBHI B COYETAHUU C MUHEpanbHbIMU ynoOpeHusmu (Bapuant 2NPK + Ca
mo 1,0 r.k.) motepu rymyca 3a 28 ner cocraBwin 6,0 %. VcxonmHslit
ypOBEHb comepikanus rymyca (2,82 %) 6bu1 coxpaneH Ha Bapuante 2 NPK
+ CaCO3 mo 1,0 r.x. + CaCO3 1o 0,5 1. K.

Uepes nBe poOTALUH CEMUIOIBHOTO CEBOOOOPOTA YCTAHOBMIINCH HOBBIE
CTaIlMOHAPHBIE YPOBHU: MHHUMAIIBHOE COZIEPKAHUE I'yMyca Ha KOHTPOJIE —
2,27 %, makcumanbHoe — 2,77 % Ha BapWaHTe C TOJICPKUBAIOITUM H3-
BECTKOBAHUEM.

Tab6nuna 2. /luHaMuKa coiep:KaHUs FyMyca B M0YBe JJIHTeJbHOI0 ONbITa 2, %

B Hcxomgnoe | 1 11 v
apuant (1980T.) porauus porauus porauus porauus
KonTponb 2,69 2,59 2,39 2,29 2,27
CaCO;mo 1,0 1. k. 2,97 2,60 2,63 2,67 2,63
2 NPK 2,68 2,60 2,50 254 2,55
2 NPK + CaCO3 o 1,0 . k. 2,85 2,74 2,58 2,68 2,65
CaCOsmo 1,0 . k. +
CaCOs1100.5 1 K. 2,64 2,50 2,53 2,33 2,32
2NPK + CaCO3mo01,0r.
4+ CaCO3110 0.5 . k. 2,82 2,84 2,82 2,82 2,77
HCPygs 0,10 0,09 0,07 0,06 0,07

B onbiTe 3 HacelmeHne namHM HaBo3oM 1o 10 T/ra o0ecreynIto moBeI-
IIEHHE YPOBHSA TyMyca Ha 9 % OTHOCHTENLHO MCXOMHOH mouBsl. CoBMecCT-
Hoe BHeceHne 10 T/ra HaBo3a u 3xBuBaneHTHOro kosmdectBa NPK croco6-
CTBOBAJIO PaCIIMPEHHOMY BOCIIPOHM3BOACTBY I'yMyca, CO/iepKaHHe KOTOpO-
ro 4epe3 TP poTauuu ceBoobopora cocraBmwio 2,37 %. B mocnenyromem
€ro coJiep)kaHue MPAKTHYECKH HE MEHSUIOCh.

TpeHnbl AMHAMUKY TyMyca IT0Ka3bIBaIOT, YTO K KOHILYy TPETheH poTaluu
YPOBEHb I'yMyca B TI04BE MPHOIN3UIICS K PABHOBECHOMY H JIaJiee €ro KOJH-
4ecTBO c11abo m3MeHsercs. [Ipu 3ToM ypoBHH coliepikaHHs TyMyca YCTaHO-
BWJINCH PA3JIMYHBIMH B 3aBUCHMOCTH OT MIPUMEHSEMBIX CHCTEM yI0OpeHMIA:
MHUHUMAJIbHBI — Ha KOHTpoJie O6e3 ymobpenuii (1,82 %), MakcuManbHbIH —
IPY HACHIIIEHWM MAITHW HaBO30M 1O 10 T M BHECEHHH SKBUBAJICHTHOTO
konuuectBa NPK moj 3epHoBbie KynbTypsi (2,37 %).

B menom no TpéM omeITaM BBISBIECHO, YTO HMOTEPS WIIM HAKOIUICHHE Ty-
Myca Hanbojee MHTCHCHUBHO MTPOMCXOAWIN B IEPBBIE TOJBI TIOCIE PE3KOTO

73




M3MEHEHHs YCIOBHI 3eMIICTIONIb30BaHUs, 3aTeM 4epe3 2 H 3 poTaluu CeBo-
000poTa ero KOJMYEeCTBO CTAOMIM3UPOBAJIOCH HA OMPEJEICHHOM CTAIlluo-
HApHOM YPOBHE.
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COYETAHUE BBICOKOM YPOKAMHOCTHU
" KOMILIEKCHOW YCTOMYUBOCTH K BOJIE3HSAM
Y TETEPO3UCHBIX THBPUI0B TOMATA
B BAINUINEHHOM I'PYHTE

1. E. 3AWLIEBA, 3aB. reHeTHueckoii tabopaTopueit;
W. . IIYTAYEBA, kanz. c.-X. HayK, JIOLEHT
YO «benopycckast TocyjapcTBeHHasI CEIbCKOXO3SIHCTBCHHAS aKaJEMUs,
r. 'opku, Pecnydnuka benapychb

[puunHO# HemoCTaTOYHON A(PPCKTUBHOCTH BO3ICIIBIBAHUS KYJIBTYPHI
TOMaTa B 3aIUIIEHHOM TPYHTE SIBISICTCS yIIEPO, MPUYHMHICMBIH O0Ne3HIMU
n BpexuressiMu. Llenpro HammMx uccieqoBaHUK ObUIO CO3/aHHME reTepo3uc-
HBIX THOPUIOB TOMAaTa, O0JIAJAlOIIUX BBICOKON YpPOKAHHOCTBIO M TIOBBI-
LIEHHOHM YCTOMYMBOCTBIO K Oose3HsM. VICXOAHBIM MaTepuaioM Uisi co3Jia-
HUSI THOPHIOB CITYXKIUTH 00pa3Ibl C TeHaMH YCTOHYMBOCTH K KIIAIOCIIOPHO3Y
(Cf-5), Bupycy tomatHo#t Mo3zauku (Tm-2), dysapuosy (I-2) u KopHEBOi
nemaroge (Mi-1.2). C uX ydYacTHeM IO CXEMe€ TOINKpocca OBUIM CO3aHbI
rubpuasl Fi. Mcnbitanus npoBoauiuchk B 2012—-2014 TT. B MIICHOYHBIX He-
000rpeBaeMBIX TEIUTUIAX Ha OTMBITHOM MoJe Kadeaphl CeIbCKOX03IHCTBEH-
HOH Onotexnosorun u sxostorun YO BI'CXA. N3ydaemblie 0Opa3ipl Obun
BBICAXKCHBI B 3-KpPaTHOW MOBTOPHOCTH 1O 3 pACTCHHUs Ha JIEISHKE IS
OIICHKH TPH3HAKOB INPOIYKTHBHOCTH. ATPOTEXHUKA OOMICTIPHHSATAS IS
TOMara 3allUIICHHOr0 TpyHTa [l]. DKCHepUMEHTANbHBIC MAaHHBIC, IMOIY-
YCHHBIC B PE3yJbTATEC MPOBEJCHHBIX OIBITOB, MMOJBEPTraIUCh CTATUCTHYC-
CKO#1 00pabOTKEe METOJOM NUCHEPCHOHHOro aHanm3a [2]. [y BhIABICHUS
HanboJiee CKOPOCIIENBIX CPEIU U3ydaeMbIX 00pa3IoB paHHIS yPOXKAHHOCTH
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ObUTa COTOCTaBJICHA C YPOXKaWHOCTBIO IETEPMHHAHTHOTO DPAaHHECIIEIOTO
crangapta Anexcanap F;. Belcokumu 3HadeHMsSMU paHHEH ypoxalHOCTU
obnamanu oopasubl HukonaxJIunus-2, HukonaxJluausa-9, HukonaxJInaus-
19/3, Jlunus-4x JInaus-2, chopmuposasmue 3,2-3,8 Kr/M’ paHOCO3peBaro-
IIMX IUI0A0B, 4TO Ha 3,2-22.5 % mpeBOCXOAMT 3HAUCHHE CTaHIapTa AJICK-
canap F; (tabmuua). [Ipu3naku ToBapHOH 1 00LIEH YPOXKAWHOCTH, a TaKKe
Macca TOBapHOTO IUIOAA ObUTH OIICHCHBI B CPABHCHUU C MHICTCPMHHAHT-
HBIM KpyHHOIUTONHBIM ruOpuaoMm Crapt F; JlydmmMu mo ToBapHO# ypo-
kaitHocT ObTM 5 THOpUAHBIX kKoMmOwHanuii (HukomaxJInuusa-2, Jluaus-
TX-140xJInnug-19/3, Juansg-TX-140xJIuaus-2, Jluansa-b-318xJIuaus-
19/0, Jluaus-C-9464xJIuaus-19/0), xotopeie cdhopmupoBamum 12,7—
14,7 Kr/M? TOBapHBIX II070B. Hanbomee BBICOKOH OOIIEH ypOKaHOCTHIO
(13,4-15,4 kr/m®) xapakTepuzoBanuch 06pasisl Huxomax JInuus-2, JInuus-
TX-144xJIuausg-2, JInnua-TX-140xJTunana-19/3, JTunua-TX-140xJIunus-2,
JIunus-b-318xJIunus-19/0, JTuaus-C-9464 xJIunus-19/0. JleBsats rubpumaon
chopMupoBaIM KpynHsle mioasl Maccoi 94,8-120,2 r.

TIpH3HAKH YPOKAHHOCTH reTepPO3MCHBIX THOPUIOB TOMATA, KI/M’
(B cpexHem 3a 2012-2014 roabi)

Hanuuue renos Vpoxaiinocts, kr/m’ Macca
HaumenoBanue o6pasia .

YCTOMYUBOCTH | panHsis | ToBapHas | obmyas | 11044, T
HuxonaxJIuaus-19/3 1-2 3,2 12,5 13,1 107,7
Huxonax Jluaus-2 1-2 3,8 12,8 13,6 78,7
HuxomaxJIununsa-9 1-2 3,3 115 11,9 88,4
JInansa-TX-144xJTunaunsa-19/3 Mi-12 uI-2 1,8 12,2 12,8 102,8
JIunusa-TX-144xJTuauns-2 Mi-12ul-2 2,1 12,5 13,5 102,4
JIunns-TX-144xpuika Mi-1.2 2.8 12,5 13,2 63,5
JTunus-TX-140xJIunus-19/3 Mi-12ul-2 1,7 14,7 15,4 103,3
JInansa-TX-140xJIunus-2 Mi-12 uI-2 15 13,8 14,3 104,1
JInansa-TX-140xJIuaus- 9 Mi-12 uI-2 2,3 12,2 12,7 94,8
JIunus-b-318xJIunus-19/0 1-2 2,6 13,0 13,6 120,2
JInaunsa-b-318%JInausa-9 -2 2,0 12,2 12,7 95,3
JIunusa-4xJInaus-2 1-2 3,6 11,4 12,3 85,0
JIunus-C-9464x Jlunus-19/0 Cf-5, I-2 u Tm-2 3,0 12,7 13,4 74,8
Junusa-C-9464xJIunusa-9 Cf-5,1-2u Tm-2 1,9 11,4 12,4 96,5
JInnns-C-9464xMpuika Cf-5 u Tm-2 2,6 11,0 11,6 54,9
Crapt F1 (cTanmapr) 2,3 13,3 14,4 105,1
Anekcaunp F; (crannapr) 3,1 10,1 11,0 88,2
HCPgs 1,48 2,27 2,07 20,08

Takum 0Opa3oM, ObUIH BBIIIENIEHBI CEMb HAUOOIEE MEPCHEKTUBHBIX THOPU/I-
HBIX KoMmOmHaumit: HukxonaxJIuausa-2, JInaunsa-TX-140xJInausa-2, JInansa-TX-
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140xJInnna-19/3, JIunua-TX-144xJTunus-2, JTuaus-b-318xJIunus  19/0, JIu-
uust-C-9464 xJTunust-19/0, Jlnaus-b-318xJIuausa-9, — COYETAOMuUX BBICOKYIO
YpOXKaWHOCTh M HAIMYUE TCHOB YCTOWYMBOCTU K Ooyie3HsM. Jlydiine u3 HHX
nepenansl B ['CU.
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BJIUAHUE BUOYAPA HA POCT PEJJUCA B YCJIOBUAX
SKCITEPUMEHTA

U. B. 3BAMVYJIMHA; T. M. MUHKUHA, 1-p 6uoi. Hayk, npod.;
C. C. MAH/I’KMEBA, kaHJ. 610J1. HayK;
C. H. CYHIKOBA, kaunna. 6uon. Hayk; E. ©. ACTAILIOBA
TOxHbIiT penepaabHbIi YHUBEPCHTET,
r. PoctoB-Ha-Jlony, Poccus

TenmosnepreTndeckass U TOPHOAOOBIBAIOIIAS MPOMBIIIIICHHOCTE SIBIIS-
IOTCSI OJJHMM W3 OCHOBHBIX MCTOYHHKOB TsDKENbIX MeTauioB (TM) B okpy-
JKarotien cpene. Vcnonbp3oBaHne CBOMCTBa OPraHUYECKOTO BEIIECTBA CBS-
3BIBATh METAJUIbI, YMCHBIIATh MX OMOHAKOIUICHHUE SIBIICTCS OJHUM U3 CITO-
co0OB peMeanaIyy mous. B kauecTBe TakOro copOCHTa BO3MOXKHO UCTIONb-
30BaHKE Ououapa. DTO OOTaThIid YrIIEpOJOM MPOAYKT, MOJYYCHHBIA B pe-
synbraTe mupoau3a. CeIpbeM IS IMPOUM3BOJCTBAa OHOYapa MOTYT CIYXKHTh
OMOJIOTUYECKUE OTXOJbI PA3JIUYHBIX MPOU3BOJCTB, a CIICJAOBATCIBHO, OH
MOJKET 00J1a/1aTh Pa3HBIMHU CBOMCTBAMHU.

Lens manHON pabOTHI — BBIABICHHE BIUSHUS BHECEHUs Onodyapa B pas-
HBIX JI03aX Ha pOCT U pa3BUTUE PACTECHUI.

B skcnepuMeHTe HCMONB30BAM OHOYAp, MONYyYCHHBIA M3 Oepe30Boit
nIpeBecHOU mopoxsl, ¢ppakuus 0,5-5 mm. Mcmomp3oBaHne MeTona OICHKA
(PUTOTOKCHIHOCTH TTOMOTaeT OBICTPO OIEHHUTH Ka4eCTBO IOYBHI IO CKOPO-
CTH pocTa pacTeHus. [l OleHKH (PUTOTOKCHYHOCTH MMOYBBI UCITIOJIE30BAIN
cemena peauca (Raphanus sativus radicola).

B gamku Ilerpu BHOCWM mo 50 r mo4BHl (YepHO3EM OOBIKHOBEHHBIH
KapOOHATHBI CPETHEMOIIHBIH MalOTyMYCHBIN TSDKEIOCYTJIMHUCTHIA Ha
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JIECCOBUIHBIX CYTJIMHKAX), HA €€ IIOBEPXHOCTH BHICEBANN 25 CEeMsIH penuca,
yBrnaxHs 10 60 % IIIIB, 3akpbpiBasin KpBIIKaMH U WHKYOMPOBAJIM NPU
KOMHATHBIX yCJIOBHSX. brouap BHOCWIIM 70 TIOceBa penuca 1o clieytonen
cxeMme: KoHTpodb; 0,5 % Ououapa; 1 % Ououapa; 3 % Ououapa; 5 % Ououva-
pa. IloBTOpHOCTH OIbITa 3-KpaTHasl.

HccnenoBanus 1mokasajid, 4YTo BHECEHHE OMovyapa B pa3iUyYHBIX 033X B
MOYBY OKa3aJli HEOAWHAKOBOE BIIMSIHAE HAa SHEPTHUIO NTPOpACTaHMs peauca.
MaxkcumManpHOE 3HaUeHIE JaHHOTO TToKa3aTess HaOmonaeTcs A 1o3sl 1 %
6uouapa u cocrasisier 87 %, 4ro Ha 14 % Oousbie, yem B KoHTpoJe. I1pn
yBenuaeHuu 1103 10 3 % u 5 % »Heprus mpopacTaHUsS IOBBIIIACTCS 1O
80 %, ocTaBasch BEIIIE, Y4eM Ha KOHTPOIIE.

Jnsa oneHkn BIWMSTHASA OMOoYapa HAa MOP(POOHOMETPHUYCCKHIE ITOKa3aTeIH
penyca NPOBOAMIN W3MEPEHHUsl CPEAHEH JUIMHBI MPOPOCTKA (HAI3EMHOH M
MOJI3¢MHOM 4YacTeit), cpeanioro Maccy corimacHo 'OCT 10968-88. lanubie
W3MEpEeHNUHl IPEeICTaBICHBI B TA0IHIIE.

Cpennue mopdoduomeTpuueckue nokasarteau peauca (Raphanus sativus radicola)

Buecenue Ououapa
TTokazarens Konrpoiub

0,5% 1% 3% 5%
Unciio pacTeHuH, IT. 11 12 13 11 12
'Uuciao mMcTheB, MIT. 2 2 2 2 2
J{inHa JIMCTOBOI TIIACTHHKH, CM| 0,7 0,45 0,817 1 0,5
J{nnHa Ha3eMHOM YacTH, cM 2 1,3 2,6 2,2 15
JlTiHA TOA3eMHOM YacTH, CM 2,3 1,1 29 0,8 0,6
Macca pacTeHuit, r 0,462 0,566 0,761 1,229 0,523

MakcuMaabHBIN MTOJIOKUTETBHBINA 2 (DEKT Ha pOCT pacTEHUH OKa3bIBACT
BHeceHHe Onouapa B no3e 1 %. BHecenue Omouapa B no3e 5 % yrueraer
pocT pactenuil. Bo Bcex BapuaHTax OIBITa YUCIIO JIMCTHEB HEM3MEHHO, HO
IIPY 3TOM JUIMHA JINCTOBOH MJIACTHHKU KOJIEOJIETCSl B 3HAUUTENBHBIX IIpee-
nax ot 0,45 cMm o 1 cm, npuoOperas MakCUMalbHOE 3HAYCHUE B BApUAHTE C
BHeceHueM 3 % Ouovapa.

[TpoBeneHHbIe nccneI0BaHMs OKA3aJIM, YTO BHECEHUE O1oYapa B MOYBY
HE OKa3aJl0 TOKCHYECKOTO JEHCTBHSA Ha POCT W pa3BUTHE peauca. Habmro-
JTAeTCsl ero CTHMYJHpYIolee AeicTBre, Hanbomee 3¢ (ekTHBHOE pH KOH-
nertpammu 1 % u 3 % B mouse.

Paboma evinonuwena npu noodepiicke NpoeKMHOU YACU 20C3A0AHUS
Munucmepcmea  obpaszosanuss  u  Hayku  Poccuiickoii  @edepayuu
MNe 5.885.2014/K.
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YK 631.8:635.21

BJUSHHUE HOBBIX ®OPM YJIOBPEHUI
JIJIsI HEKOPHEBBIX ITOJIKOPMOK HA YPOXKANHOCTH
N KAYECTBO KAPTO®EJISI COPTA BEKTAP

E. JI. MOHAC, acniupaHTka
YO «benopycckas rocyjapcTBeHHasI CEIbCKOXO3SIHCTBCHHAS aKaJEMUS»,
r. 'opku, Pecnydnuka benapych

IIpu BeIpamuBaHUKM KapTOQens HEKOPHEBOW CHOco0 MHTaHHS pacTe-
HUH — HEOThEMJIEMbIHI NPUEM MHTEHCUBHOM TEXHOJIOTMH IPOU3BOACTBA.
I'maBHOe mpenMymIecTBO HEKOPHEBBIX TOAKOPMOK — OBICTpas JOCTaBKa
MUTATEIBHBIX JJIEMEHTOB B KPUTHYCCKHE TEPUOJBI PA3BUTHs KapTOQes
(Hagyano kIyOHEOOpa30BaHUS M HAKOIUICHHE ypOiKas), a TaKkKe KOrjaa pocT
pacTeHwii 3aMeUIIETCS B Pe3yNbTaTe pa3IMIHBIX CTPECCOB (3acyxa, MO,
nepemnajsl TeMnepartypsi) [1].

B HacTosmiee BpeMs pa3paboTaHbl HOBbIE (POPMBI KOMIUICKCHBIX y00-
peHHil [UII HEKOPHEBBIX MOJKOPMOK, COJAEpIKAIINe MHKPOIJIEMEHTH U pe-
TYJISITOPHL POCTA, KOTOPBIE TPEOYIOT M3YUCHUS BIHUSHUS MX HA TPOTyKTHB-
HOCTPh ¥ Ka4eCTBO KIyOHeH KapToders.

YcaoBus 1 MeTOAMKA NpoBedeHUsl uccjaeoBaHui. [1oeBbie OMBITHI
npoBommd B 2014-2015 rr. ma Tepputopun YHI[ «Onbrraeie mons bemo-
PYCCKOI TOCYIapCTBEHHOM CENbCKOXO3SIIICTBEHHON aKaJeMHH» Ha JIEPHO-
BO-TIOJ30JIUCTON JIETKOCYTJIMHUCTOM IOYBE, pa3BUBAIOLIECICS Ha JIETKOM
JIECCOBUIHOM CYTJIMHKE, IMOJICTHIIAEMOM C TITYOHMHBI OKOJIO | M MOpPEHHBIM
CYrJIMHKOM. B kadecTBe 00beKTa BBICTYIAN CPEIHETIO3/IHUI COPT KapTode-
ns Bekrap, xotopsiii BHeceH B [ocpeectp PBb mo Bcem obmactsm B
2013 romy.

[MpenmecTBeHHUKOM KapTodens ObUIM 3epHOBBIE KyJIbTyphl. OOrmas
IJIOIIAAb JEASHKU — 25,2 M2, yuetHoit — 16,8 M2, [IOBTOPHOCTh B OIIBITE
yeThIpéxkpaTHas. ['ycrora nocaaku — 47,6 Teic. xiryOHe# Ha 1 ra. Crocod
MOCaJIKU TPeOHEBOM.

PesyabsTaTsl n ux oocy:xkaenns. [IpumeHeHre a30THBIX U HOCHOPHBIX
ynoopennii (NgoPgg) YBEIHMUMBAIO YpOXKAHHOCTh KIYOHEH KapTodems Mo
CpaBHEHMIO C HEYI0OpEeHHBIM KOHTpOJeM Ha 5,0 T/ra (Tabmuia).

MakcumanbHasi ypoxaiiHOCTb KiryOHel y copta Bekrap (41,4 1/ra) ObI-
Jla B BapuaHTE C HEKOpHEBOW moakopMmkoi Hyrpuantom mumoc Ha ¢one
6omee BeICOKHX 103 yHnoOpeHmid Ni30PgoKiso. IIpn ncnons3osannu Hytpu-
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BaHTa Tuiroc Ha Goue Ni,0P70Ki3p mpubaBka ypokaiiHocTn kKapTodens k
¢dony cocraBuna 4,5 T/ra.

Ipumenenne MukpoCruma B, Cu u Dxocuna Ha done NipP7oKizp mo
JIeHCTBUIO OBLIIO PABHO3HAYHBIM U 00CCIICYHBAJIO MOJYUYCHHUE YPOKANHOCTH
kiry6Heit 38,4 T/ra.

BuiusiHue HOBBIX ()OpM yI00peHuii HAa yPOKAHOCTb U Ka4ecTBO KapTodes
copta Bekrap

Ypoxaii- Tosap- S;XHZ? Bura- | Ceipoit Hurparel, mr/xr
Bapuant HOCTb, HOCTb, cTRO, muH C, | nporeuH, 20141 120155
1/ra % % Mmr % %

:I'HE"S ynoGpe- 221 87,6 275 | 195 | 627 | 452 | 187
2. NooPes 27,1 93,3 273 | 201 | 8,15 55,7 | 208
3. Pon — 35,1 96,4 260 | 166 | 7,38 90,1 | 65,0
N120P70K130
4. Pou + Muic- 38,4 96,7 26,7 | 17,1 | 7,90 57,3 | 406
poCtum B, Cu
5 ®ou + Hyr- 39,6 97,3 272 | 186 | 8,19 1300 | 626
[PHUBAHT IJIIOC
S}';TDO” + Sxo- 38,4 96,3 259 | 17,0 | 8,49 680 | 56,6
7. N13oPgoKiso +
HyTpusant 41,4 97,4 228 | 184 | 844 754 | 101,5
TIJIFOC
HCPos 1.4 - 0,5 0,6 0,8 143 | 144

HawuGomnee BbicOKas TOBapHOCTh KIIyOHEH KapTodesns Haboaatach npu
npumenernd Hytpusanta mwiroc kak Ha (ore NizoPgoKiso (97,4 %), Tak u
Ha (l)OHe N120P70K130 (97,3 OA))

HaubOomnbIiee copepixkaHue CyXOro BEHIECTBAa OBUIO MOJYYCHO MPH HUC-
nmons3oBannn HyTtpuBanTta mmoc Ha (oHe NiygP7oKizp, mpu mpuMenerun
a30THBIX U (hocopubIx ynoopernit (NgoPsg) M Ha KOHTPOIEHOM BapHaHTE,
rae oHo coctasuio 27,2 %; 27,3 % u 27,5 % cooTtBeTcTBeHHO. [locie BHe-
cennst MukpoCruma B, Cu u Dkocuia copepkaHHe CyXOro BeHIeCTBa B
KITyOHSIX HAXOIWIIOCH Ha YpOBHE (hOHA.

Ipumenenne Hyrpupanta mmtoc Ha Gone NiyoP70Ki3g cmocobcTBOBaIO
noseiienuo Butamuna C k ony Ha 2,0 mr %.

[Ipumensiemble yAOOpPEHHS W PETYISTOPH pPOCTa YBEIHMIMBAIN COIEP-
JKaHWEe CHIPOTO TPOTEeHHa B KIyOHsX Kaprodens. Vcnonp3oanne Hytpu-
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BaHTa TuItoc M Dxocwmia Ha (oHe Ni0P70Ki3p crmoco6cTBOBaIO BO3pacTa-
HUIO KOJMYecTBa ChIporo mportemHa k ¢ony Ha 0,81 m 1,11 % coorser-
CTBEHHO.

BaxHyro poiib B KauecTBE MPOMYKIMH HIPAET COJACPKAHHE HUTPATOB.
B Hammx mccienoBaHUAX CONEp)KaHWE HUTPATOB B KIIYOHSX MO BapHaHTaM
onbITa He mpepbimano [1JIK — 250 mr/kr. B nenom mo nByMm rogam mcclie-
JIOBaHUI MPU MPUMCHEHUU HOBBIX (HOPM YIOOpPCHHUI M PEryIsITOPOB pOCTa
collep)KaHue HUTPATOB B KIIYOHSAX KapTo(demns HaXOOWIOCh B JOIYCTHMBIX
npenenax. B 2014 romy - 57,3-130,0 mr/kr, B 2015 romy — 40,6-
101,5 mr/kr.

BriBOABI.

1. MakcumanbsHast ypoxkaiiHOCTh KiyOHeH (41,4 T/ra) y copra Bekrap
OblIa B BapHaHTe ¢ HEKOPHEBOM 1MOoAKOpMKOH HyTpuBaHnTOM IUTIOC Ha (hOHE
6oiee BBICOKHX 1103 yaoOpeHwid N13oPgoKiso.

2. Mpumenenne MukpoCruma B, Cu u perymsitopa pocra Dkocuia Ha
¢done NiyoP7oKiz 10 neiicTBriO OBLIIO paBHO3HAYHBIM M YBEIHYUBAIIO YPO-
JKaifHOCTh KimyOHe# Ha 3,3 T/ra.

3. Ilpumenenne HytpuBanta mmoc Ha ¢oHe NixoP70Ki3p moBwmmmamo
ypoxaitHoCTh KapTodens k oy Ha 4,5 T/ra. B aTOM BapnanTe HaOmona-
JIOCH TIOBBINICHUE CYXOr'0 BENIeCTBA B KIyOHsX Ha 1,2 %, yBeIUYEHHUE CO-
nepxanans ButamuHa C — Ha 2,0 Mr %, ceiporo nporensa — Ha 0,81 %.

4. Tlpn npuUMEHEHUH HOBBIX (POPM YIOOPEHHIA U PETYIATOPOB POCTA CO-
JiepXKaHUe HUTPATOB B KIyOHsAX kaprodens He mpebimano [1JIK mo nsym
roflaM HMCCIEeIOBaHMH M HaXoAWiIoch B mpenemax B 2014 romy — 57,3-
130,0 mr/kr, B 2015 Tomy — 40,6—101,5 Mr/xT.

JIMTEPATYPA

1. Ky3uenoBa, M. A. Tlpumensiite Ha kaprodene Ouonornyeckoe ynoopenue Mzabuon
B cMecu ¢ (ynrunmaamu / M. A. Kysuenosa, A. H. Poroxun, C. 0. Cnurnasosa, T. U. Cme-
tanuHa, T. A. Jlepenko, A. B. ®ununmos // Kaprodens u ooy, — 2012. — Ne 5. — C. 28-29.
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VK 332.3:332.54

HMHHOBAIHHWOHHOE NPOBEJEHHUE YYEBHbLIX IPAKTHK
1O IMOYBOBEJAEHUIO U BEMJUIEYCTPOUCTBY
B ®OPMATE HAYYHbBIX 3KCIIEAUIINN

A. II. UCAYEHKO, kaHa. 9KOH. HayK, JOLICHT
OI'BOY BO «'ocynapCTBEHHEIN YHHBEPCHTET IO 3eMICYCTPOUCTBY», T. Mocksa, Poccus;
. A. SIILIKOB, kanz. reorpad. HayK, JOLEHT
OI'BOY BO «CapatoBckuil TocyAapCTBEHHBIN TEXHHUECKHI yHHBEPCUTET
umend 0. A. T'arapunay, r. Caparos, Poccus;
B. A. TOJIYBEHKO, ctynent nmxeHepHOro (akyabrera
YO «benopycckas rocyjapcTBeHHasI CEIbCKOXO3SIHCTBCHHAS aKaJeMHUS»,
r. l'opku, Pecnydnuka Benapychb

B xome nByx KoMIEKCHBIX Hay4YHO-TIPOCBETHUTEIBCKUX SKCHEAUIUN
«larapuackuit  mnaByumii  yameepcuter» (I'TIY) mo  CaparoBcko-
Bourorpanckomy IlpaBoGepesxbto B 2015 rogy u mexxay CaparoBom — Ca-
Mapoil — YiesHOBckOM — CaparoBoM B 2016 roay Hamu anpoOupoBaHa
METOJIMKa COBMECTHOTO MPOBEJICHNSI YIE€OHBIX MPAKTHK 10 NOYBOBEICHUIO
U UH)KEHEPHOU I'e0JIOTHH, 3eMJICyCTPOICTBY, OPraHU30BaHHBIX [T CTYICH-
TOB-OTJIMYHUKOB U3 BY30B-NIAPTHEPOB, UMEIOIIHUX CKJIOHHOCTH K HAay4HO-
HCCIIe0BATEIbCKOM paboTe M HKeNalolnX y3HaTh, Kak coOMpaeTcsl Hayd-
HBII Marepuan u mH(OpManus, Kak COYETAlOTCs COBPEMCHHAsl TEXHUKA U
Onara IMBHIIM3AIMN C JKU3HBIO HCCIIEAOBAaTENEd M INPOEKTUPOBIIUKOB B
T10JIe, OAWH Ha OJIMH C IPUPOIOH U ee TaiHaMH.

VYuensle n crtygeHTs! CapaToBCKOTO T'OCYAapCTBEHHOTO TEXHHUYECKOTO
yausepcurera (CI'TY) umenn 0. A. 'arapuna u ['ocymapcTBeHHOTO YHU-
BepcuteTa 1o 3emieycTtpoiicty (I'Y3) Ha Mapmipyrax IBYX 3KCIETUIIHN
I'TTY coBMecTHO M3yudalld COCTOSTHUE 3€MENbHO-BOJIHBIX PECYPCOB, IPOBO-
UM TIOYBEHHBIC, T€OJIOTHYECKHE, Te000TaHHMYECKHE, MEeIHOpPAaTHBHEIE,
reofie3nyecKie M Apyrue BUIBI 00CICTOBAHMI M M3BICKAHUH, HAIPaBIICH-
HBIX Ha M3Y4EHHUE COCTOSIHHS HCIIOJIB30BAHUS 3€MEIIbHO-BOTHBIX PECYPCOB,
MEXaHHM3MOB B3aUMOJIECTBHsI reocdep BO BPEMEHH M IPOCTPAHCTBE B JI0-
mHe pexu Bonrn. CtyneHTs! ABYX By30B, ydacTBOBaBIIne B «[ arapuHCKOM
IUIaBy4YEeM YHHUBEPCHUTETE», pabOTaN B yCIOBHAX, NPUOIMKEHHBIX K peajb-
HBIM TIPOM3BOJICTBEHHBIM W Hay4YHO-HCCIIEOBATEIbCKAM, W NPHUBBIKAIH K
BBICOKHMM TpeOoBanusm [1].

[TpoBenens! cepbe3Hble KOMIUIEKCHBIE HCCIIEA0BAHUS B 00IACTH TTOYBO-
BEJICHNS, NH)KCHEPHOU TEOJIOTHH M HEOTCKTOHUKH, AJICOHTOJIOTHH U CTpa-
TUrpa Uy, TEO3KOJIOTHH M 3eMJIYCTPOHCTBa, reoMopdoorui u reobora-
HUKH, COIIMAIIbHO-3KOJOTUYECKOW HUCTOPUU IOCEJICHUMN; MPOHAEHO MHOXKe-
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CTBO TIOJIEBBIX MapiIpyToB Mex gy Kampimmaom — CapatoBom — Camapoit —
VIIbSTHOBCKOM; OIMCaHbl JECATKH TOYEK HaONI0JeHUs, 0TOOpaHbl THICSYN
o0OpasioB mo4yB M MuHepanoB. C TPHUBIEYCHHWEM YUYCHBIX OT BY30B-
naptHepoB 1 HUUM u3 BocbMu pernonoB Poccuiickoit denepanuu ocy-
HIECTBJICHA IIEPBUYHAS DKOJOTrO-XO3SMCTBEHHAsl OLICHKA TEPPUTOPHUM ¢
MIPUPOTHO-aHTPOIIOTCHHBIMH 0OBEKTaMHU.

B ¢opmare skcriegumuit ['TIY momyumny pa3BUTHE OTHOCHTEIBFHO HO-
BbIEC HAlPaBJICHUS O00Yy4EHHs CTYIEHTOB, MEXK(AKYJIbTETCKOrO OOIIECHHS U
KOHCAJITHHIa — B3aIMHOE KOHCYJIbTUPOBaHHE NPENoJaBaTeIel U CTyIEHTOB
u3 By3oB-napTHepoB Poccuiickoit denepanun 1 OIIKHETO 3apyOexbs, Be-
JYIMHAX TTOATOTOBKY KaJpOB AJISI 3€MJICYCTPOUTENBHOMN CITy>KOBI; anpooupo-
BaHO COBMECTHOE NPOBEACHHE y4eOHBIX IPAKTUK; BHIOOPOYHO M3YUCH PAJ
00BEKTOB HETIOCPEICTBEHHO B aKBaTOpWH Bonru u Tpex e€ BogoXpaHmINIIL,
UX MpUOpPEKHON 30HE.

Vyactauku I'TIY omepaTUBHO COMOCTABIISJIM MHEHHUS IO COBEPILEH-
CTBOBAHUIO METOIMYECKHUX ITOJIOKEHUH 3eMIICEYCTPONCTBA M MHHOBAIIMOH-
HOMY TIPOBEACHHIO y4eOHBIX M MPOWM3BOJCTBEHHBIX NPAKTUK, YTOUHEHUIO
NepevyHs HeOoOXOAWMBIX HABBIKOB M KOMIIETEHIMH y CTYAEHTOB, a TaKke
YBJIEKAINCh HAYYHO YHHKAJIBHBIMU M CTETHUECKU MOTPACAIOIUMH MECTa-
Mmu IIoBOKBS. B MynbTUMEKIMCLIMIIIMHAPHON Cpelle KOMIUIEKCHBIX HAY4-
HO-TIpOCBEeTUTENbCKUX dKcreauuuii [TV pokmamice Hambosee aep3kue
U7eH, TOSBISUIUCH HEOXKHAAHHBIC B3MIAABI HAa HCCIEAyeMBIE IPHUPOIHO-
AQHTPOIIOTEHHbIE OOBEKTHI, COBPEMEHHOE COCTOSHHE W METOJbI H3y4YEeHUS
3eMeJIbHO-BOAHBIX pecypcoB. IIpoBoamIN 3KCTIEpPUMEHTHI C COAEep)KaHUEM U
HATOJHEHUEM OCHOBHBIX Pa3JieIOB COBEPIIEHCTBYEMOW METOAUKU MpOBeE-
JIeHns] OOBEKTUBHOM OLCHKM COCTOSIHHUSI IO4YBBI, KadecTBa OOCIEIyeMbIX
3eMellb, HHBEHTAPU3aIlMH U KOMILIEKCHOTO 3eMJICYCTPOHCTBA MTPUOPEIKHBIX
TEPPUTOPHUI C LEINBIO JAIBHENIIETO YayqIIeHH HCIOJIb30BAHUS 3€MENBHO-
BOJIHBIX PECYpPCOB B Mpefenax HEKOTOPBIX MpMeraromux k Boare manbix
PYCel peK U OBPaKHO-0AJIOUHBIX CHCTEM.

B nocnenyromue roasl mo mapuipytam ciefoBanus skcnenunuii I'TTY
MPEAIoaraeTcsl MPOBECTH [ETANbHOE H3Y4YEHHE psAfa TeX IPUPOIHO-
AHTPOTIOTEHHBIX 00BEKTOB, COCTOSIHUE KOTOPHIX TpeOyeT 3aTpaTHbIX CTaOu-
JIU3UPYIOIUX FOCYJAPCTBEHHBIX MEPOIIPHUATHI.

PesynpraToM CcTaHET yTOYHEHHE BHIOB M MapaMETPOB Pa3peIIEHHOTO
UCTIONB30BAaHUSL U OXPAHBI 3€MENbHBIX YYACTKOB Ha OCHOBE IOYBEHHBIX U
T€OJIOTHIECKUX OOCIIENOBaHUH, 3€MJICyCTPOUTEIHLHOTO 30HHPOBAHMS TEp-
PUTOpHUIA; MOATOTOBKA NPEJIOKEHUN MO NepepaclpesieIeHHI0 YacTu MpH-
OpEKHBIX 3eMEIb C YIETOM MX HPUTOJHOCTH K HUCIIOJIB30BAHHIO B OTPACIISX
CeJIbCKOTO X03sIMCTBA, IS 3aJI€CEHHs U PEeKpealtu.
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CTyneHTBl, acliUpaHThl U MOJIOJBIE YUEHBIC, IPHHUMABIINE y4acTHE B
nByx skcrieauiusx ['TIY, npoxoannu ydeOHbIE NPAKTUKH, «00ydaIuch ye-
pe3 uccienoBaHus); coOpanu OOJBLION IEHHBI HaydyHBIH Marepuan Mo
MIOYBOBEJICHHIO, MHHEPAJIIOTHH, 3eMJICYCTPONCTBY; HOIy4YaJld IPH 00CIIe0-
BaHMSX TOMMEHHBIX 3eMeJb IPOYHbIe MPO(peCCHOHATIbHbBIC 3HaHHUS U HABBI-
KH; COBMECTHO C M3BECTHBIMU YYEHBIMU M3Yy4YalH MPOSBISAIOLINECS B HBI-
HeIHell fnonuHe peku Bonrm HeraTHBHBIE NMOCIEACTBUS AUPEKTHBHBIX pe-
IMIEHNH W OmHMOOK MPH HPOEKTHPOBAHWM MapaMeTPOB BOIOXPAHIUIHII, B
OLIEHKAaX XapaKTEPHCTHK BOAOCOOPHBIX TEPPUTOPHH M KadecTB II0YB, B
IIPOBEJICHUH 3EMJIEYCTPOMCTBA.

JINTEPATYPA

1.TarapuHCKuii  IUIABYYMH  yHWUBEPCHTET:  KOHLEMUMS W MHCCHS  Hay4dHO-
[POCBETHTENbCKOH  dkcmemuimu 1o CaparoBcko-Bomrorpagckomy —IlpaBoGepexsio  /
W. P. Ilnese [u ap.] // Hoocdepa. — 2015. — Ne 1-2. — C. 206-216.

VIIK 631.421

BUO2SHEPITETUYECKASA OLIEHKA BbIPAIIIMBAHUSA
KYKYPY3bI IPU BHECEHUU MUHEPAJIbHBIX YJIOBPEHUI
HA YEPHO3EME OBBIKHOBEHHOM KAPBOHATHOM

. A. KAHATOBA, maructp 1-ro rona o0y4yeHus
TOxHbII enepaabHbIi YHUBEPCHTET,
r. PocToB-na-Jlony, Poccus

HHTerpanbHBIM MOKA3aTeNIeM B SHEPTETHUYECKOW OIEHKE arporpHeMOB
BO3/IEJIBIBAHNS CEICKOXO3SIMCTBEHHBIX KyIbTYp SBISETCS OKYNaeMOCTh
KKIOW BIIOKEHHOM €IUHUIIBI COBOKYIIHOM SHEPTMU BBIXOAOM BaJIOBOM
sHepruu [1]. UccremoBanus mpoBeneHB COBMECTHO ¢ MeXIyHapOIHBIM
WHCTATYTOM TIuTaHus pacrenui (r. CackatyH, Kananma) ¢ 2011 mo 2015 rr.
B YCIIOBHAX mosieBoro ombita Ha 6a3e I'CY «emmuckuit» LenmnHckoro paii-
ona PocroBckoll obyacTh Ha 4epHO3eMe OOBIKHOBEHHOM KapOOHATHOM.
BozaensiBamu rubpun Kykypyssl «Dypuo» B IBYHNOJIBHOM CEBOOOOpOTE
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B CynMa MUHEPATBHOTO a30Ta (NO3+1H4) BP205 K20

Puc. 1. 3anac 21eMeHTOB UTAHKS B TAXOTHOM CJIOE YepHO3eMa OOBIKHOBEHHOT'O
kapOOHATHOTO, T/Ta

3amac MuHepanbHOTO a3oTa B 20-cM cioe mouBsl yBenuumics ot 0,1 1o
0,6 T/ra Mo cpaBHEeHHIO ¢ KOHTpoieM. B ciydae ¢ Bapmantom N3oPso (0
IoceBa) MPOM30IIIO0 YMEHBIICHHE 3a11acoB, HO OHO He mpesbicuio 0,1 T/ra.
IIpu stom 3amacel »Heprum BappupoBamm oT 8,8 ['JIx mo 155,0 T'Ix
(puc. 2). MaxkcuManbHBIN 3amac  3HEPTUM MPUXOAWTCS HA BapHaHT
N100PgoKeo. Hambompmuii 3amac ¢ocdopa mpuxonnTcs: Takke Ha BapHaHT
N100Pg0Ks0, OH SIBIISIETCSI MAKCUMAIIBHBIM 10 3a11aCy YHEPI'HU B HEM.
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B Cynmia MEHep aTBHOTO a30Ta (O 3+HH4)

mP205 no MayHrHay

ObMenHEH K20 (Mo MauHTHHY ), MIJKT

Puc. 2. 3anacel 3HEPrUK B MAXOTHOM CJIOC YEPHO3eMa OOBIKHOBEHHOTO KapOOHATHOTO
P BHECEHUM MHUHEPAJIbHBIX yA0OpeHui nox Kykypy3y, I'Jx

AHanornvHas 3aBUCUMOCTh Ha0II0JIa€TCS U C KaJIMeM, TIPUMCHEHUE Ka-
nuitHOTrO ynoopenus B no3e Kgp Ha hore NigoPgy M0o3BONISIET MAaKCUMAITBHO

84



YBECINYNUTHh COACPKAHUC KAJINA B ITAXOTHOM TOPHU30HTEC YCPHO3EMA OOBIKHO-
BCHHOI'O Kap60HaTHOFO U 3amac 3HCPIruu.
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YK 631.417

YCJOBHUSA OBPA3OBAHUSA U PACITPOCTPAHEHUE
JEPHOBO-ITOA30/JIMCTBIX ITOYB

. B. KOBAJIEBA, kaHz. c.-X. HayK, JIOLUEHT
VYO «benopycckas rocy1apcTBEHHasl CEIbCKOX03sHCTBEHHAs aKaJeMUs»,
r. l'opku, Pecnydnuka Benapychb

JlepHOBO-TIO130IMCTHIE OYBBI (POPMUPYIOTCSI B YCIOBHUSIX HPOMBIBHOTO
BOJHOTO PEKMMa Ha KHCIBIX MOPOAAX PAa3IMIHOIO TE€HE3Hca M IpaHyJo-
METPHYECKOTO COCTaBa 0] CMEHIAHHBIMU JIECAMHU C TPaBSIHUCTHIM HIIM MO-
XOBO-TPABSHUCTHIM HAIIOYBEHHBIM ITOKPOBOM. Takoe COYETaHWE MPHPOA-
HBIX YCJIOBUH CO3/1aeT NPEANOCHUIKH ATl COBMECTHOTO MPOTEKaHUS JIEPHO-
BOT'O U IIOA30JUCTOrO IponeccoB. OO6pa3oBaHue IEPHOBOTO (TyMyCOBOI0O) U
MOJI30JIUCTOTO TOPH30HTA B 3THX II0YBaX IPEACTAaBISECT COOOH EIUHBINA
CHHXPOHHBI# mporece [1].

JlepHOBBII (T'yMyCO-aKKyMYJISITUBHBII) MPOIIECC MOYBOOOpa30BaHMs 3a-
KJIFOYAeTCsl B HAKOIJIGHUU T'yMyca U MUTATENbHBIX BEIECTB B BEPXHEM TI0-
pHu30oHTE MoYBHl. B Hambonee WMCTOM BHJE 3TOT MPOIECC MPOTEKAET IO
BO3/ICIICTBHEM TPaBSHUCTOW PAaCTUTEIBHOCTH, OPTaHWYECKHUE OCTaTKH KO-
TOpOH OTKJIAIBIBAIOTCS HE TOJIBKO HAa IOBEPXHOCTH ITOYBBI, HO B M Macce
1o4B. TpaBsSHNUCTAsT PACTUTEIBHOCTh C TIOMOIIBIO CBOCH MOITHOM KOPHEBOM
CHCTEMBI M3BJICKAET U3 MOYBBI M MATEPUHCKOW MOPOIBI 30JIbHBIC JIEMEHTHI
MIUTAHMS ¥ 3aKPEIUISIET UX B BEPXHNUX TOPU30HTAX B COCTaBE OPraHUIECKOTO
BemiecTBa. [Ipu pa3noskeHHMH OpraHMYECKUX OCTATKOB TPAaBSHUCTBHIX pacTe-
HUIl 006pa3yioTCs TyMyCOBBIE BEIIECTBA, KOTOPhIE, BCTyHasi BO B3aUMOJCH-
CTBHE C MUHEPAJHHON YacThIO IOYBHI, CIIOCOOHBI HaKaIUIMBAaTHCS B OOJb-
LIMX KOJWYECTBax. B pe3ysnbraTe 3TOro B BepXHei yacTu NOYBbI OPMUPY-
eTCsl TYMYCOBO-aKKyMYJISITHBHBIH TOPH30HT (Aj), XapaKTepHU3yHOUIUHcs
MOBBILIEHHBIM COJIEPXKAHUEM 3JIEMEHTOB NMUTAHUs pPacTeHHH, OJaronpusT-
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HBIMH (PU3HYECKUMHU M (PU3NKO-XUMHYECKUMH CBOWCTBAMH, BBICOKOH ak-
THUBHOCTBIO GHOJIOrHYECKUX TPOILECCOB [2].

Bonbinoe BiusiHME Ha 00Opa3oBaHHME r'yMyca OKa3bIBaeT COJEpKaHHE B
MOYBE YIJIEKHCIOr0 U OOMEHHOTO KaJbI¥s, KOTOPbIE CTUMYJIMPYIOT I'YMH-
(DMKaLUIO PACTUTEIBHBIX OCTATKOB, a 00pa3yIOIIecs IPH 3TOM T'yMYCOBBIE
BEIleCTBa NEPEBOAAT B HEPACTBOPUMOE COCTOSHHE, MpEefoXpaHsas UX OT
BBIMBIBAaHMS B HIPKHHE T'OPU3OHTHI NOYBBI U Pa3lI0KEHUS MHUKPOOPTaHM3-
MaMH. B cBs3u ¢ 3THM Hambosee OIaronpusTHBIE YCIOBHS JEPHOBOTO IPO-
ecca CO3ar0Tes Ha I0po/iax, 6OraTeix YIIICKHUCIbIM KambiueM [1].

B cBoro ouepenp, TIaBHOH OCOOEHHOCTBIO MOA30JI000pa30BaTEIHEHOTO
mporecca SIBISIETCS pa3pylIeHHe MEPBUYHBIX M BTOPUYHBIX MHHEPAJIOB U
MIEPEHOC NPOJYKTOB Pa3pyIICHHUs B HIKHUE TOPU3OHTHI M TPYHTOBBIE BOJIBI.
OToT Hpolecc HanbojIee MHTEHCHBHO MPOTEKaeT Ha OeckapOOHATHBIX IO-
poJiax MoA MOJOroM XBOWHOIO Jieca B YCIOBUSAX IMPOMBIBHOI'O BOJHOTO pe-
KHUMa.

IMoa moA30MCTBIM TOPU3OHTOM 00pa3yeTcsi HIUTIOBUAJIBHBIA TOPU30HT
(B). O10T rOpHU30HT O0OTameH WINCTHIMH YaCTUI[AMHM, MOIYTOPHBIMU OK-
CHJIaMHU JKeNe3a U aJIIOMUHMSA U PAIOM IPYTHX COeTUHEHHUI.

Kpome Toro, mpu popMHUpOBaHUN JIEPHOBO-TIOA30JIMCTHIX IOYB, HAPSILY
C pa3pylICHHEM M BHIHOCOM MPOIYKTOB pacmaja, IMEEeT MECTO BBIHOC MIIH-
cToil ¢pakiuu Ge3 ee pa3pylIeHHs — JeccHBaX. JlecCHBUpOBaHHE MOXKET
NIPEALIECTBOBATh OIOJ30JIMBAHUIO, a INPH OIPEACICHHBIX YCIOBHAX o00a
mporecca MOTYT MITH OJHOBpeMeHHo. B pesynbrate npoduis auddepen-
LUPYETCS 10 IPaHYJIOMETPHICCKOMY U XUMHYECKOMY COCTaBaM NouB [2].

B crpykType mouBeHHOTO moKpoBa PecmyOnmku bemapycek nepHOBO-
MIOJI30JIUCTHIE MMOYBHI 3aHUMArOT 34,2 %. Hambomee wacto BcTpewyaroTcs B
Mormnesckoit  obmactu  (Kpyrmsacko-Mormiescko-1IkmoBcko-I operko-
Mcrucnasckuii maccuB), Burteockoii (Opruancko-/{yOpoBeHckuii 1 ButeGcko-
Cypaxcko-Jleo3HEeHCKHH MacCUBBI), MuHnckoit (JTro6ancko-HecBukcko-
Crnyukuit u J[3epxuHcKo-PyneHcko-MUHCKHI MacCUBBI) 00IaCTSX.

JlepHOBO-TIO[30IMCTHIE TTIOUBBI HA CPEJHHUX WM JETKHX CYIJIMHKaX 3aHH-
MaloT 556 THIC. Ta CENbCKOXO03SIHCTBEHHBIX Yroauii u 494,6 ThIC. Ta MANTHH.
HawnbGonpimme ux 1momany cocpenoTodeHsl B Bureockoit, Munckoit 1 Mo-
ruieBckoi obnactsax. Ilo reHesucy JqaHHBIE MOPOABI HA TEPPUTOPHU pec-
MyOJIMKK MTPEACTABIICHBI IMIABHBIM 00pa3oM JIECCOBHIHBIMH CYTJIMHKAMH U
neccamu (9,2 %) 1 MopeHHbIME (5,6 %) cyrauakamu [3].

Hawnbomnpiree pacmpocTpaHeHHe JEPHOBO-TIOA30JUCTHIE MOYBHI HA JieC-
cax U JIECCOBUAHBIX CYIJIMHKaxX MOIYYWIH B CEBEPO-BOCTOYHOI M IIeH-
TpPaTbHON YacTH pecrmyOInKn. XapaKTepHOW OCOOCHHOCTHIO NAHHBIX MTOYB
B OOJIBIIMHCTBE CITy4YaeB SIBJISIETCS MAJIEBbIN IBET I10/{30JIUCTOIO TOPU30HTA,
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KOTOPBIH B IIETUHHBIX PA3HOBUIHOCTSAX UMEET MOIHOCTH 10 20 cM u Ooee
U ¢ TITyOOKMMH 3aTeKaMU MEePexoanuT B HU3JICKAIINI TOpU30HT. B mumoBn-
aTbHOM TOPH30HTE HaONIONAeTCs YepeloBaHue Oeeco-TalieBhIX U OypBIX
mpociioek. Hanmyame Takoro ropu3oHTa XapakTepHO IUIS MOYB, C(HOPMHUPO-
BaBIIMXCSI Ha BHIPABHCHHBIX yYacTKaX B YCJOBHUSAX OCIAOJICHHOTO MOBEPX-
HOCTHOTO CTOKa. Hepenko IecCOBHIHBIE CYTJIMHKH HMEIOT HEOOJBIIYIO
MOIIHOCTh ¥ Ha TITyOMHE OKOJIO METPa MOJICTIIIAIOTCS MOPEHHBIMU CYTIIH-
KaM{ WU BOJHO-JCIHHKOBBIMH TecKaMmu. [I0ACTHIIaHUE PBIXIBIMH MOPO-
JTaMH 3aMETHO CHIKACT TUIOIOPOIUE STHX TIOYB.

JlepHOBO-TIOI30JIMCTHIE HA MOPEHHBIX CYTJIMHKaX MOYBBI PAaCHpOCTpa-
HEHBI B palflOHaX KOHEYHO-MOPEHHBIX OTIIOKEeHUH B ButeOckoii 1 Ha ceBepe
MuHnckoit ob6nacteil. OTAeNbHBIME HEOONBITMMU MAaCCUBAMU BCTPEYAIOTCS
B I'pomnenckoii, MormneBckoit u bpecrckoit obnactsax. Y HaHHOTO THIIA
MOYB CTPOCHUE TNPOQUIS THIUYHOE ISl JIEPHOBO-TIOA30JMCTHIX TMOYB.
A TYMyCOBO-aKKyMYIIATUBHBI TOPH30HT HMEET CEpOBATO-OEIeCyl0 WIH
najeByro okpacky [2].

Js TepHOBO-TIOA30IMCTHIX CYTITMHUCTHIX TIOYB XapaKTepHO HU3KOE CO-
nepxanue (yapBaTHOTO ryMyca B MaXOTHOM ropu3onte Ha yposHe 2—3 %
TIPH PE3KOM CHIKEHHH C TIYyOMHOH. B CYrMTMHHCTBIX TOYBaX COMEPKHUTCS
0,1-0,2 % a3ota, 0,07-0,12 % docdopa, 1,5-2,5 % xamusa. Dochop conep-
KHUTCS TPEUMYIISCTBEHHO B MHUHEPANBHBIX COCIWHEHHAX, W OCTYITHOCTH
ero pacreHusiM orpanuueHa. CojepikaHue MHKPOAJIEMEHTOB KoJeOJseTcs: B
IIMPOKHX TpeesiaXx, BO3MOKEH KaK HEeJOCTaTOK HEKOTOPHIX W3 HUX (6op,
MOJIMOJIEH ¥ Me/Ib), TaK U U30BITOK (Mapraser).

I'panynomMeTpHUYeCcKuil COCTaB IEPHOBO-TIOA30IHMCTHIX MTOYB OMpPEIEIIeT
U ux Qusnyeckue cBoricTBa. CyrIMHUCTBIC IMOYBBI UMCIOT JYYIIYEO BOJO-
00eCTeYeHHOCTh B CHIIy OoJiee BEICOKMX IOKa3aTeleld HauMEeHBINEeH Baro-
E€MKOCTH BO BCE IEPHUOBI BETCTAIUH, YeM MOYBHI TICCYAHBIC U CYTICCUAHbIE.

[Ipu CenbCKOXO3IMCTBEHHOM HCIOJIh30BaHUHN JCPHOBO-IIOI30IUCTHIX
MOYB 0053aTEIIFHO WX OKYJIBTYpHUBaHUE C MPUMCHEHHEM BCETO KOMILIEKCA
MEpOIPUSATHI: TpaBHIbHBIE CEBOOOOPOTHI C BKIIOYEHHEM MHOTOJIETHHX
TpaB, yriyOJeHHE MaxOTHOTO CJOsl, U3BECTKOBaHHE, BHECEHHE OpraHHye-
CKHX U MHHEpaJIbHBIX yno0OpeHuit [3].
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YK 633 2/4:615

IPPEKTUBHOCTb NIPUMEHEHWUA MUHEPAJIbHBIX
YAOBPEHHU HA 3JIAKOBBIX TPABOCTOSX ITOCJIE
INPUEMOB KOPEHHOT'O YJIYUIIEHUA

B. ®. KOBI'AHOB, kaHz. c.-X. Hayk
Arpapuslii komtemkx YO «Butedckas opaeHa «3Hak [Touéray
rocy/lapCTBEHHasl aKaJIeMUsI BETEPHHAPHON MEANILIMHbD)
1. JIyxxecHo, Bure6ckuii paiion, Pecriyonuka benapycs

YnoOpenus sBIAOTCS Hanbosiee MOIIHBIM (DaKTOPOM TIOBBITIICHUS TIPO-
JIYKTUBHOCTH JIYTOBBIX TPaBOCTOEB M IOJICPXKAHUSI UX CTaOMIBHOH ypo-
YKaWHOCTH B T€UEHHE JUIUTEIBHOrO BpeMenu [1].

VYnoOpeHus: JTyroB pe3ko OTIMYAIOTCS OT YIOOpEHUs IoJiei, Tak Kak
MPUXOIUTCS UMETh AEJ0 HE C OTACIBHBIMHU KYJNBTYypaMH C€BOOOOPOTa, a
JIYTOBBIMH (DPUTOLIEHO3aMH, TO €CTh YCTOWYHMBBIMU NPHPOAHBIMHU TPYIITH-
POBKaMH, COCTOSIIMMH W3 MHOTOYMCICHHBIX BHIOB PACTCHUH, pa3iiMyaro-
LIMXCS [0 COCO0aM MOTJIOMIEHHS TUTATENILHBIX BEIECTB U3 IMOYBBI U BHO-
CUMBIX yno0penuit [4].

[TosTOMY LIENIbIO HAIIMX HMCCIIEOBAHUM SBIISUIOCH H3ydeHHe 3()deKTHB-
HOCTH TPUMEHEHNSI MUHEPaJIbHBIX YAOOPEHHH Ha JIyrOBBIX 3JIAKOBBIX Tpa-
BOCTOSIX MIOCJIE TPUEMOB KOPEHHOTO YJIYYIICHUS.

[oneBoii ombIT OBLT MPOBEACH B YUCOHOM XO3AHCTBE ATpapHBIA KOJ-
aemx YO BI'ABM Ha cTapocessHHOM pa3HOTPAaBHO-3JIAKOBBIM TPaBOCTOE
BOCBMOT'O TOZIa JKM3HH, COCTOSIIIETO nu3 75 % 3makoB u 25 % pasHOTpaBbs
(21 % omyBanumk jexapcTBeHHBIH). [ToUBa SKCIIEPUMEHTATBHOTO yJ4acTKa
JIEpHOBO-TIO/I30JIUCTas], CPEAHECYIIIMHICTas. B ombITe BhICEBalach 311aKO-
Basi TpaBoCcMeCh: TUMOo(deeBKa Jiyrosast 7,3 MJIH. BCXoxux ceMsiH (4,0 kr/ra),
OBCSIHHIIA JTyroBast 3,4 MIH. BCXOXHX ceMsH (5,0 Kr/ra), TMCOXBOCT JIyro-
BOii 8,5 MiH. Bcxoxkux ceMsiH (6,0 kr/ra). 37akoBble TPAaBOCMECH BbIpAIH-
BINCH Ha pa3sHOM ()OHE MHUHEPAIBHBIX YAOOpeHHH. A30THBIE yIOOpeHUs
MIPUMEHSUINCH B JIBa MpHeMa paBHBIMH jgo3aMi: Njs BecHOU M mocne 1-ro
ykoca, ¢ochoprsie ynobpernus Py, B 3amac mHa aBa roma BecHOH, a Kigo
JpoOHO, eXKeroHo B JiBa puema oceHblo Kgg + Kgp mocne nepsoro ykoca.

Pe3ynbraThl HalIMX MCCIIEIOBAHUH MTOKA3aIM, YTO B CPEHEM 32 YEThIpe
TO/la CJIOKHBIIHMECS TOTOJHBIE YCIOBHUS BO BPEMS BETCTAI[MOHHBIX NEPUO-
JIOB TIO3BOJIMIIN C(DOPMHUPOBATh YPOXKAWHOCTH CYXOTO BEIECTBA 3JIAKOBBIX
TpaBoCMeceld B 3aBHCHUMOCTH OT BapHaHTa ombita ¢ 24,15 mo 64,03 w/ra
(ta6xn.). Camas HU3Kas NPOJYKTUBHOCTBH IO BCEM IOKazaTeJsIM HalOJtoja-
JIOCh B BapHaHTax 03 MPUMEHEHHSI MUHEPAIbHBIX yIOOPEHNUH.
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IpoayKTHBHOCTH 3JIAKOBBIX TPABOCTOEB B 3aBHCHMOCTH OT IPHEMOB KOPEHHOI0
yJIydleHust H (poHa MHHepPATBHBIX y100peHuii, cpeanee 3a 2008-2011 rr.

Bapuant Brixoxmc 1 ra
Don aboomoTHo | o6menmoi | OBCHHEX
Ipuem KOPMOBBIX
MHHEPaJIbHBIX cyxoro Bemie{ 3HEpruy,

YHYHIICHUA ynoOpeHuit CTBa, 11 Tk eﬂ:lgzlu,
CrapoBo3pacTHOIi TpaBo- | 6e3 ynoOpeHuil (KOHTPOJIb) 24,15 24,04 1,62
CTOI (KOHTPOJIB) Pgo K140 30,94 31,19 2,15

Ngo Poo K140 50,39 51,95 3,61
[Mepesamyxenue 3mako- | 6e3 ynoOpeHuii (KOHTPOIb) 38,24 39,51 2,72
BOI TPaBOCMECHIO ITOCIIE Poo K40 48,01 50,05 3,53
o0paoTin A Nso Poy K1z 64,16 67,29 4,78
[lepesanyxenue 3mako- |06e3 ynoOpeHuil (KOHTPOIb) 34,60 35,19 2,46
BOIT TPaBOCMECHIO C I10-
CEBOM ITOKPOBHOMH KYyIIb- Po Ko 44,39 45,50 320
TYpBI Ngo Poo K40 64,03 66,21 4,69
HCPos a1 npriema yinydiieHus 2,27-5,35 - -
IS MUHEPAJIbHBIX YA0OpeHUI 1,24-2,93 - -
JUISL YACTHBIX CPEAHHX 3,93-9,26 - -

Brixog 0OMEHHOH SHEPTHMH W OBCSHBIX KOPMOBBIX €IWHHII C | ra B
HAIIMX WCCIIEJOBAaHMSIX TaKXKe 3aBHCEN OT (hOHA MHUHEPAILHOTO yI00peHus
U mpueMoB yiyuinenus. Haumbonee Bricokuit Beixonm (67,29 T'Ix wu
4,78 ThIic./Ta) OBUT OTMEYCH B BapHaHTE MEpPe3ayKCHHUs 3JaKOBOH TPaBoO-
CcMechio Tociie 00paboTku MepHUHBI Ha (hoHEe MOTHOTO NggPgoKy40. [Tpuban-
Ka K KOHTPOJBHOMY BapHaHTy Obuta Ha ypoBHe 29,05 I'lx/ra oOMeHHOM
sHepruu u 2,06 ThIC./ra KOPMOBBIX €MHUII, YTO COCTABJISAET COOTBETCTBEH-
Ho 70,3 u 75,7 %.

Takum 00pazoM, MaKCUMAaJIBbHBIN BBIXOJ a0CONIOTHO CYXOTO BEIIECTBA,
0OMEHHOI1 PHEpruM W KOPMOBBIX €IUHHII OB BBISIBICH B BapHaHTaX Ha
¢one mosHOrO MHHEpaIbHOTO MUTAHUSA NgoPgoKi40. OmHaKO camblie BBICO-
KM€ TI0Ka3aTeNr TOIy4eHBl B BapHaHTE Iepe3anyXeHUs 3IaKOBOW TpaBO-
CMeChIO Tociie 00paboTku nepHuHBI — 64,16 1/ra cyxoro BemecTsa, 67,29
I'Tx/ra oOMeHHOU 3Heprun U 4,78 ThIC./Ta KOPMOBBIX €JIMHUII.
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VIIK 635.64:631.544

BJIUAHUE OPTAHUYECKOI'O KOMIIOCTA HA POCT
N PABBUTHE JINCTOBOI'O CAJIATA
ITPU BBIPAIIUBAHHUHA B 3UMHHUX TEIIVIMNAX METOJOM
MPOTOYHOM 'MIPOIIOHUKH

H. I1. KO3JIOBCKAS, 1-p c.-x. Hayk; E. A. CAKOBA
YO «benopycckuii rocyAapcTBEHHbIH arpapHblil TEXHUYECKHIA YHUBEPCUTET,
r. MuHck, Pecyonuka Benapycs

g ontuMm3anyy paroHa MUTaHus HaceneHus bexapycu HeoOxoamMo
HapamuBaTh 00BEMBI IPOM3BOJCTBA 3E€JIEHHBIX KYJIBTYpP, CPEIU KOTOPBIX
MIPUOPUTET, HECOMHEHHO, MPHHAIJICKUT JHCTOBOMY cajaTy. B 3umHEX
TEIUTAIaX IS BBIPAIIMBAHUS 3TOW KYJIBTYPHI IIHPOKO MPUMEHSIOT METOJ
MPOTOYHOH TMAPONOHHMKH, P KOTOPOM TOPIIOYKH C PACTCHUSIMH pa3me-
IIAIOT B IUIACTUKOBBIX KaHaJlaX ¢ MOCTOSHHOW LUPKYJISAIMEH MUTATeIbHOTO
pactBopa [1].

Heﬂb Halaux I/ICCﬂe[lOBaHI/Iﬁ — U3YYUTH BJIUAHUC CJIOKHOI'O KOMIIOCTA,
MPUTOTOBJIEHHOTO ¢ 00e33apakMBaHUEM TEPMOAMMHAYHBIM CIIOCOOOM (Ta-
tent 18125 Pecn. Benmapycs, CO5F3/00, CO5F17/00) [2, 3], Ha pa3BuTHe
KOPHEBOW CHUCTEMBI PACTCHHH M HAKOIUICHWE CYXOTO BEIIeCTBa pacTCHUH
JUCTOBOTO cajara MpPH BHIPAIIMBAHUU €r0 METOAOM MPOTOYHOH THAPOIIO-
Huku. HccnenoBarus npoBoamwtnchk Ha KYII «Mwunckas oBomHast Gpadpu-
Kay, TIOBTOPHOCTP OIBITA YeTHIPEXKPATHAs, COPT cajara JHCTOBOTO — Adu-
IIHOH.

BBeznenue B coctaB cyOctpara nobaBok kommocra (20-30 %) obecre-
4HII0 yBenMUeHHE 00heMa KOPHEBO CHCTEMBI pacTeHHii 10 2,50 u 3,66 cM
cooTBeTcTBEHHO (puc.). OgHako yBenuuenue 10 50 % noau Kommocra B
cocTaBe cyOcTpara HOBJIMSIIO YTHETAIONIE Ha Pa3BUTHE KOPHEBOW CHUCTEMBI
nucToBoro canara. Ee o6bem He mpessicun 1,7 cm®, 4To HmKe, YeM B KOH-
TpoJIbHOM BapuaHTe. Ha cramun TexHuueckoil crenoctu (28-i neHb Bere-
TaI[MM) YCTAaHOBIIEHO, YTO O0Jiee MHTEHCHMBHOE HAKOIUICHHWE CYyXOr'O Belle-
CTBa y pPacTeHHMH cajara JIFCTOBOTO NPOWCXOMWT TMPH BBHIPANIMBAHWN HA
cyberpate ¢ 30 % coaeprkaHHEM KOMIIOCTa

Takum oOpas3om, yBenwmdeHHE OO0beMa KOPHEBOW CHCTEMBI JIICTOBOTO
cajaTa W HaKOIUIEHHE B PAaCTCHHSAX CYXOTrO BEIIECTBA NPH BBIPAIIMBAHUN
€r0 METOZOM NPOTOYHOH THAPONOHHKH MOXET OBITH JOCTHTHYTO 3a CUET
UCIIONIb30BaHMS MHOTOKOMIIOHEHTHBIX OpraHH4Yeckux cyoOcrpatoB. B co-
cTaB cyOcTpaTta uenecooOpa3sHo BBeaeHue 30%-HoW mobOaBku K TOpdY
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CITOXHOTO KOMITOCTA, IPUTOTOBICHHOTO ¢ 00e33apaKMBaHHEM TEPMOaMMHU-
a4HBIM CIIOCOOOM.
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VIIK 631.4:378.095(476.4)

W3YYEHUE COPBIIMOHHBIX CBOVCTB
JEPHOBO-ITIOA30JIMCTBIX ITOYB BEJIAPYCH
B UCCIUIEJOBAHUAX KA®E/IPBI HIOYBOBEIEHUA BT'CXA

M. M. KOMAPOB, kaHz. c.-X. HayK, JOLEHT
VYO «benopycckas rocy1apcTBEHHasl CEIbCKOX03sHCTBEHHAs aKaJeMUs»,
r. l'opku, Pecnydnuka benapychb

CopOLHOHHBIE MPOLECCHl UTPAIOT MCKIIOYUTENBHO BaXKHYIO POIIb B Te-
HE3Wce M IJIOAOPOINH MOYBHI. [ TaBHEIM (haKTOPOM, ONMPEAEISIONINM OCO-
OEHHOCTH WX MPOTEKAHUS B MOYBAX, SIBISIETCS COCTOSIHAE MOYBEHHOTO TI0-
MIIOIAIEro Komrekca. IIpu ceabCKOXO3HCTBEHHOM HCHOIb30BAHUU
MOYB 3HAYEHHE ITUX MPOLECCOB M BO3MOKHOCTh UX PETYINPOBAHUsS CyLIe-
CTBEHHO BO3pAaCTalOT, TaK KaK OHU BO MHOTOM OIIPEJNIENAI0T XapaKkTep B3au-
MOJICUCTBHSI arpOXMMHKATOB C TOYBOH M 3(P(HEKTHBHOCTH HCIOJIB30BaHUS
CPEICTB XUMM3AllUU B 3eMJeleNuu. B cBOI0O odepens, yBeIMUEHHE aHTPO-
MIOTEHHOI Harpy3Ku Ha MOYBY MOJKET MPUBECTU K HEOIArONPUATHBIM H3Me-
HenusiM B coctaBe [IITK, uyTo Hen30exHO OTpasuTCs Ha ee IUIOAOPOJIUU U
BEJTMYMHE MOTYIaeMbIX YPOXKAeB.

N3y4yeHne COpOIMOHHBIX CBOMCTB JEPHOBO-TIOJN30JHCTHIX IOYB OBLIO
HAyaTo C MOMEHTa OpraHu3auuu kKadeapsl mouyBoBeneHUs B bemopycckom
cenbCKOX03sUcTBeHHOM HMHCTUTyTe B 1921 1. Co3narens U mepBhIi 3aBe-
nIylomui kKadeapol, OCHOBOIOJOKHHUK IIKOJBI OEIOPYycCKOrO0 Hay4HOTO
nmouBoBeneHus 1. H. AdanaceeB B pabore «[louBsr benopyccun kak ecte-
CTBEHHBIE PECYPChHI MPOU3BOAMTENBHBIX CHI cTpaHbl» (1926) ykaspiBan Ha
HeoOxoauMocCTh yauThiBaTh coctossuue [1I1K 1, B yacTHOCTH, KOJIIIOUTHOM
(bpakuuy Npu M3yuYeHHH BOIPOCOB I'€HE3Mca U OCOOCHHOCTEH MpOTEeKaHUs
MOJI30JIUCTOTO TIpolecca. B paboTax ydeHbIX Kadeapsl 3TOro mneproja
IT. II. PoroBoro «O mouBax bemopycckodl arpoHOMHYECKOW CTaHIIUU B
Bamneporiusae» (1924), T'. W. TIpotacenun «EmicTacup marnelHaHHS i CTy-
neHb HeHackiyanacui riae6 [oparkara paémy» (1927), A.T. Mensenesa
«[TouBennslii mokpoB cesepHoit wactu BCCP» (1928), H.II. Bynrakosa
«[Toussl boOpyiimuue» (1928) ObuM MpHUBEAEHBI PE3yIbTATH HCCIIEI0BA-
HUH 10 M3yYEHUIO (PU3UKO-XUMHUYECKUX CBOHCTB N3y4aeMBbIX ITOYB PAa3HOTO
reHe3Kca M IpaHyJIOMETPUYECKOro cocraBa. Ha BaxHOE arpOHOMHUYECKOE
3HaUCHHE COPOIMOHHBIX CBOMCTB mMouB benopyccuu mpu mpoBeneHHH W3-
BECTKOBAHUSI M BHECCHHM KaJMHHBIX yJNOOpEeHMH oOpaman BHUMaHHE
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S. H. AdanacweB B pabore «O0paboTka 1 y1oOpeHre Ha BIaXKHBIX MTOYBAX)»
(1933).

JaneHeiimee pa3BUTHE HCCIIEIOBAHUI COPOIMOHHBIX CBONCTB JIEPHOBO-
MOJI30JIUCTHIX MOYB HAIleH CTpaHbl OBLIO MPOJIOJIKEHO B pad0OTaX yYCHUKOB
n mnocnenosareneir . H. ApanackeBa. B  nmokropckoit auccepranmu
A.T. MengeneBa, cmenuBiiero 5. H. AdanackeBa Ha TOMKHOCTH 3aBEIy-
roriero kadeapoit, «XapakTepucTuka MOYBEHHOTO MOKpoBa bemopycckoit
CCP B cenbCcKOX03sUCTBEHHBIX medsax» (1950) 0000IIeHbI U CUCTEMATH3H-
pOBaHbl MHOTOUMCIIEHHbIE JaHHbIE, XapaKTEPU3YIOILHUE COCTAB U CBOMCTBA
TIOTJIOIIAIOMIET0 KOMILIEKCA TOYB CEbCKOXO3SHCTBEHHBIX 3eMelb PeCITy0-
JIMKU.

B mocieBoeHHEBIH mepro COTPYAHUKN Kadeapsl aKTHBHO YYaCTBOBAIHN
B MPOBEJCHUU KPYMHOMACIITAOHBIX MOYBEHHBIX HMCCIICJOBAHUI TEPPUTO-
puit koaxo030B u coBx030B BCCP. B pesynbrate 3THX padoT moa pyKoBO-
JICTBOM HauyaJbHUKOB MOYBEHHBIX OTpsA0B A. B. Kanunosckoro, M. @. Ko-
Mapoga, JI. A. Makaposoit u P. M. HckpoBoii 60Jb110€ KOJAYECTBO CEIb-
CKOXO3SIIICTBEHHBIX Npennpuatuii bemopyccun Opun obecredeHsl KapTo-
rpadUUeCKUMH MaTepUallaMH C JIETAIbHON XapaKTEPUCTHUKOW (DH3UKO-XH-
MHUYECKHUX [TOKA3aTeIel MOUBEHHbBIX PA3HOBUIHOCTEM.

JanbHeiiee pa3BUTHE CEJIbCKOXO3SHCTBEHHOIO MPOU3BOJICTBA B pec-
myONrKe BBI3BAJIO HEOOXOAMMOCTH YCHICHHS POJH arpOHOMHYECKOTO
HaTpaBJICHUS B HAYYHBIX HCCIICIOBAaHUAX Kadeqphl MoJ pyKOBOJICTBOM €€
3aBenytomiero WM. ®@. Iapkymm. Pe3ynpraTel mccieqoBaHuil 000OIIEHBI B
ero MoHorpadun «OKyJIbTypHUBaHHE ITOYB KaK COBPEMEHHBIN 3Tall MOYBO-
obpaszoBanus» (1956), B KoTOpoil aBTOpP OAHUM M3 BKHEHIINX KPUTEPUEB
CTENeHN OKYJIBTYPEHHOCTH TMOYB W WX JUAarHOCTUKH PACCMATPUBAI BCIO
COBOKYITHOCTh (DM3MKO-XUMHUYECKUX TIOKa3aTesiel, 00yCIOBIEHHBIX COCTa-
BOM, COCTOSITHIEM U OCOOCHHOCTSIMHU COPOIIMOHHOTO KOMILIEKCA ITOYB.

B uccnenoBanusax A. M. Bparuna, BosrimasuBmiero kadeapy B 1968 r.,
mperoaBaTesiei, aCIUPaHTOB W HAYYHBIX COTPYIHHUKOB Kadeaphl 3TOro
nepuoga A. B. Kamunosckoro, A.B. Kpacukopo#t, E. ®. Bormanosuu,
W. P. Bunpadayma, JI. M. TpudoHeHKOBOH B AIUTEIFHOM CTallMOHAPHOM
OTBITE MO M3YYEHHUIO PA3IMYHBIX 103 U COYETAHHM MHHEpAIbHBIX U Opra-
HUYCCKUX YAOOpeHHH OBLJIO YCTAHOBJICHO IIOJOXHTEIBHOE JeiicTBUE
HABO3HO-MHHEPAJIbHON CHCTEMBI YIOOpeHHsS Ha (DU3MKO-XUMHUYCCKUE Ma-
paMeTpsl COpOIIMOHHOTO KOMIUIEKCa JIEPHOBO-TIOA30IMCTON JIETKOCYTTNHH-
cToif mouBHL. M3ydeHHe OCOOCHHOCTEH W3MEHEHUS (HU3NKO-XUMHYECKUX
moKaszareJe M coAepKaHHs OOMEHHBIX KaTHOHOB MHUKPORJIEMEHTOB O[T
BIMSIHAEM yOOOPEHWH W W3BECTKOBAHHS, CTCTICHH IPOSBICHHS SPO3HU U
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3a00J1a9MBaHUS B JIEPHOBO-TIOA30JIMCTHIX IMOYBAaX OBLIO MPOBEACHO B pabo-
tax b. A. Kanbko, H. SI. Cennyxo, I'. B. CaBuuxoii, A. X. KoHaiokoBo#,
A. B. KpacuxoBoil.

VHTeHcnpuKanus cenbCKOX03IHCTBEHHOH JIeATeNIbHOCTH, POCT 00be-
MOB IPOM3BOJCTBA W NPUMEHEHUs yaoOpuTenabHbIX cpeacts B 70-80 rr.
XX B. BBI3BUIM HEOOXOAMMOCTH JAIbHEHIIEro pa3BUTHUS KOHLEIIUH pac-
LIMPEHHOTO BOCIIPOM3BOACTBA MOYBEHHOTO IUIONOPOINS U elie Oojiee mpuc-
TaJIBHOTO BHIUMAaHUS yUEHBIX Kadeapsl K BOIIPOcaM MOUCKa MyTei ONTHMH-
3aIuu COPOIMOHHBIX CBOHCTB JEPHOBO-NOA30MUCTHIX mouyB. C 1981 r. 3a-
Bexyromiel kadenpoit crana npopeccop A. U. I'opOrmesa. C aToro Bpeme-
HHU HCCIIEJIOBaHUS 110 M3YYCHHUIO TIOYBEHHBIX CBOMCTB, O0YCIOBIEHHBIX CO-
CTOSIHUEM COpPOIMOHHOTO KOMIUIEKCA, CTalld OJHUM WX NMPUOPHUTETHHIX Ha-
IpaBJIeHUH B HAy4YHOW MAEATENbHOCTU COTPYIHUKOB M AacCIHUPaHTOB Ka-
denpsl. B padorax JI. U. Tpudonenkopoii, M. 1. Meanoroi, /. I'. Kpoto-
Ba, Axmena Caiig MetBanu, Hryen Xsiy Txaws, T.3. Mundenko,
O. A. IlogyGHOTO OBUIM YCTAHOBJICHBI MOJIOXKHUTEIBHBIE PE3yIbTaThl OT
JIEUCTBHS Pa3IMuHbIX (PAKTOPOB OKYJIbTYPUBAHUS AECPHOBO-IIOJ30IUCTHIX
MOYB Ha MX (PU3UKO-XUMHYECKHE IOKazaTenu. l3ydyeHue posin opraHo-
MHUHEpAIFHBIX KOJUIOMIIOB B TpoOIeccax (OPMHPOBAHUS ITOYBEHHBIX
CBOWCTB M ypPOBHS IUIOJOPOIHS MPOBOAMIOCH B padorax A. B. Kammnos-
ckoro, U. B. LlpmkoBckoit, Mopaxuma Dnprapxu. B manpHeimeM TeMaTiuka
9THX WCCIeNOBaHMI Oblma mpomomkeHa B paborax B.b. BopoOnesa,
I'. B. CenyxoBoii, T.H. Jlanomosoii, U. M. llIsen, C. U. JlactoukuHoii,
E. ®. Baneitmst, U. 1O. I'pummenko.

B nerampubix mccnenoBanusx A. M. I'opoeuteBoit 1 M. M. Komaposa,
MIPOBEICHHBIX B JJIUTEIBHBIX OIMBITAX, IO HU3y4eHHIO 3()()EKTHBHOCTH pa3-
JUYHBIX (GaKTOPOB arpOTEHHOTO BO3/IEHCTBHS HA COCTOSHHUE COPOIMOHHOTO
KOMILIEKCa JEPHOBO-TIO30JIMCTON JIETKOCYTJTMHUCTON TIOYBHI, Pa3BHBAIO-
IIeWCsl Ha JICCCOBUAHBIX CYIJIMHKAX, B MUHEPAJOTHIECKOM COCTaBe KOTO-
poii mpeobianaeT BEPMUKYINUT-CITIOIA-KAOTHHATOBAS aCCOUUAIMS TOHKO-
JUCTIEPCHBIX MUHEPAJIOB, YCTAHOBIICHO:

- EMKOCTh KaTHOHHOT'O OOMEHa ITOYBHI YBEJITUUUBACTCS MIPU IIPUMEHEHUH
OpPraHMYecKuX yJ0OpEHMH 3a CUET MOBBIMIECHUS COACPIKAHUS OPraHNIECKUX
KOJIJIOUA0B T'YMYCOBOM HPUPOIBI U HAXOJUTCA B MPSIMOM 3aBUCUMOCTH OT
cojiepkanus rymyca (r = 0,94);

- TpUEMBl OKYJbTYPHBAaHHUSI CHOCOOCTBYIOT IOBBIIICHUIO COJEPKaHUS
obmennbIx kaTtroHOB Ca, Mg u K, ontuMusupytoT ux cootHomenus B [1TTK
W CABHUTAIOT B OJIATONPUSATHYIO CTOPOHY 3HAUCHHS MX TEPMOJNHAMHYECKIX
TOKa3aTeeH;
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- TECHbIE KOPPEISIIIMOHHBIC CBI3W MEXIY YPOKaHWHOCTHIO CEITHCKOXO-
3SUCTBEHHBIX KYJbTYp M TEPMOJAMHAMHYECKMMH Mokazaremsimu (r = 0,72—
0,91) maroT BO3MOXHOCTH HCIIOJIb30BaHHS MX B KAUE€CTBE JOMOJHUTEIBHBIX
WH(POPMAINMOHHBIX UCTOYHUKOB MPU ONTHMH3ALWU YCIOBUI MHUTAHUS pac-
TEHUH;

- 0COOCHHOCTH KOJUTOMHOTO KOMIUICKCA HM3y4acMOM IOYBBI OOYCIIOB-
JIUBAIOT MPEJC/IbHBIC YPOBHU ycToWunBoro Haceimenus [TIIK oOMeHHBIME
KaTHOHAMH, BEPXHUMH TPaHUIAMH KOTOPHIX sBiarorcs: miust Ca — 45-50,
Mg - 15-17, K- 5 % ot EKO;

- HaJIM4M€ TECHOW CBSI3U BEJIMUYMHBI YPOXKAMHOCTH pslla CENbCKOXO3s1H-
CTBEHHBIX KyIBTYp ¢ ypoBHAMH HachkimeHus [I[IK oOMeHHBIMU KaTHOHAMMU:
Ca - 40-50, Mg — 10-15, K — 4-5 % nns o3umoit pxu u stamens; Ca — 35—
40, Mg — 13-17, K = 4-5 % ot EKO mns neHa-moaryuna. [Ipu Benudune
EKO, paBnoii 10—12 m3ke/100 r mouBsl, 310 coorBercTByeT 5,0-6,0, 1,0
1,8 u 0,4-0,6 m3xB/100 T Ca, Mg u K 1151 03umoii pxu u ssumens u 3,5-4,8,
1,3-2,0 u 0,4-0,6 maxB/100 T a7 JbHA-AONTYHIA, T.€. OTHOIICHHE
K:Mg:Ca nomxHO uMeTh BeipaxkeHnue kak 1:2,5-3,0:9-10;

- U3BECTKOBAHUE JIOJIOMUTOBON MYKOH JEPHOBO-IIOA30JUCTBIX MOYB IV
TPYIITBl KACIOTHOCTH OKa3bIBAaeT CIJILHOE BO3ICHUCTBHE HA CTPYKTYPY Ka-
THoHHOTO cocTtara III1K: MpUBOANT K YCTAHOBICHUIO ONTHMAIBHBIX JHa-
Ma30HOB 0OMEHHOI KHCIOTHOCTH M B TO K€ BPeMsI BRIBOAHT BEIHMYUHEI CO-
OTHOIICHUHA MEXIy OOMEHHBIMH KaTHOHAMH HaJICKO 3a TIPEAENbl OMNTH-
MAJBHBIX 3HAYCHUH, YTO B psIC CIy4acB MOXKET NMPHUBOAHUTH K CHIKCHHUIO
YPO’KaHOCTH CEIbCKOXO03HCTBEHHBIX KYIBTYP.

Takum o6pazom, 3a 95-JTETHIOIO MCTOPHIO CBOETO CYIIECTBOBAHUS pe-
3yJIbTaThl HAYYHBIX HCCIICAOBAHMNA KOJUICKTHBA Kadeapbl MOYBOBEACHUS
BHECIM 3aMETHBIN BKJIAJl B U3y4YEHHE BOIPOCOB T'e€HE3UCa U OCOOCHHOCTEH
MIPOSIBIIEHUST COPOITMOHHBIX CBOUCTB TMOYB, YTO CIIOCOOCTBOBAJIO YCIEIIHO-
My PENICHHI0O MHOTHX aKTYaJIbHBIX 3aJlad IO MOBBIMIEHUIO TUIOAOPOIUS H
MIPOU3BOIUTENLHON criocoOHOCTH MouB benapycn.
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VJIK 614.443:631.223.6:631.425:2

BJIMAHHUE BECCTOYHOI'O JPEHAXKA
W ATPOMEJIMOPATABHBIX MEPOITPUSATHI
P YTUJIN3AIIMA CBUHOCTOKOB
HA BOJHBIN PEKAM JIEPHOBO-TIOA30JIUCTHIX ITIOYB

B. B. KOIILITOBCKUI, ct. mpenonaBatens Kad)epsl CETbCKOTO CTPOHTENBCTBA
U 00yCTpONCTBA TEPPUTOPHiL
VO «benopycckas rocy1apcTBEHHasl CEJIbCKOX03sHCTBEHHAs aKaJeMUs»,
r. l'opku, Pecnydnuka benapychb

AnHoTanusi. PaccMoTpeHo JNelicTBHE W TMOCHeneiHCTBHE OeCCTOYHOTrO
IpeHaka, arpOMEIHOPATHBHBIX MEPONPHUSATHA W BHECEHHE COJIOMBI pHU
YTHIU3AIMA CBHHOCTOKOB Ha JEPHOBO-IIO30JIUCTHIX TOYBAX C HCIOJIB30-
BaHUEM CIICIHAIN3NPOBAHHBIX BOJOOOOPOTHBIX MENHOPATHBHBIX CHCTEM.
Jana onenka 3 dekTuBHOCTH OECCTOYHOTO JApPeHaXKa B COYCTAHUU C TIOY-
BOYIITyOJICHHEM, TIIYOOKHUM PBIXJICHHEM HX COBMECTHBIM JCUCTBHEM C CO-
JIOMO#. YCTaHOBIICHO MOJIOKUTEIBHOE BIMSHUE OCCCTOYHOTO IpEHaXka B
COYETaHUU C arpOMEIMOPATUBHBIMU MEPOIPUATUSAMHU HA BOIHBIA PEXUM
nousbl. [Ipu 3TO0M Haubonee OnaronpusTHBIA BOIHBIM PEXUM U JIydlllee HC-
TI0JIB30BAHUC TIPOAYKTHUBHBIX 3alaCoOB IMOYBBI JOCTHUTAIOTCA IIPU NPUMCEHCHHUH
0eCcCTOYHOIO JApC€Ha B COUCTAaHUU C PBIXJICHHUEM Ha I‘J'Iy6I/IHy 60 cM 1 BHECEHUEM
conoMsl B Koianuectse 4,0 T /Ta.

KiaroueBble cjioBa: CBHHOCTOKH, yTHJIM3alUs, ACPHOBO-ITOA30JIMCTHIC 109~
BbI, CIICHUAJIN3UPOBAHHBIC BOZ[OO60pOTHbIe MEJIMOPAaTUBHBIC CUCTCMBI, BOHHbIﬁ
6aJ1ch, IMNOYBCHHBIC 3al1aCbl, HOPMBI, BOZ[OHOTpe6J'IeHI/Ie MHOT'0JIETHUX TpPaB.

Jlns ynoOpUTenbHOro OpOICHHS MHOTOJIETHUX TPaB IPHU KMBOTHOBOYE-
CKUX KOMIIJICKCAaX IMOCTPOCHBI CIICHUATIU3UPOBAHHBIC MCEJINOPATUBHBIC CHUCTC-
Mbl, paboTaroNe [0 MPUHIHUITY IOJHOI0 BOA0o0Oopora. OAHAKO IOJIHOMN
OYHCTKH U IKOJOTMYECKOH OE30MacCHOCTH Ha COBEPIICHHBIX CHCTEMax HE
obecrnieunBaeTcs.

Jns ymeHbimeHust 06bemMa cOPOCHOTO CTOKA OOBIYHO MPUMEHSIOT arpo-
MeJIHOpaTHBHBIE 00Pa0OTKH, KOTOPHIE MO3BOJSIOT YIYUIIHUTH BOJHEIN pe-
KFM BEPXHETO CJOS ITOYBHI IPU TMOJMBAX CBHHOCTOKAMH, OOJBINYIO POJIb
urpaet 6eCCTOYHBIIN JpeHaX, KOTOPHIA aKKyMYJIHPYET 3arpsI3HATEIH.

[Ipobneme yaydmieHWs BOTHOTO peXMMa IMPH YTHINU3AINH JKABOTHO-
BOJIYECKHX CTOKOB TOCBSIIIEHO 00JbIIoe KonuecTBO padot (1-5). OxHako
Ha CIICHHUAIU3UPOBAHHBIX MEJIHMOPATUBHBIX CUCTEMax C HCIOJb30BaHUCM
KUBOTHOBOTYECKHX CTOKOB MCCIICJIOBAHMSI [0 BIUSHHUIO OECCTOYHOIO JIpe-
Ha)ka U arpoMeIUOPaTHBHBIX MEPOIPUSATHI HA BOJHBIM PEKUM I10YBBI
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[IPaKTUYECKH HE NPOBOAUIHUCH. 1103TOMY OCHOBHOH L€JIbIO UCCIIEJOBAHUM
SBISUIOCH M3y4YEHHE BOJHOIO PEXMMa IOYBBI Ha CIELHAIN3UPOBAHHBIX
MEJIMOPAaTHBHBIX CHCTEMax ITyTeM IPHMEHEHUs OECCTOYHOro ApeHaxa U
arpoMeNIMOpaTHBHBIX MEPOIIPHUATHH IPH OPOLICHUH JIEPHOBO-NIOA30JIUCTHIX
MOYB CTOKaMH CBHHOBOTYECKUX KOMIUIEKCOB.

OKcnepyMeHTaIbHble HCCeI0BaHuS Obliu mposeneHsl B 1999-2005,
2009, 2010, 2014 rr. Ha onbitHoM ywactke B PCVYII CI'Ll «3annenpos-
ckuit» Opmranckoro paifoHa Burebckoit obmactn.

B nanHOM X03s1iicTBE MMEETCsl CBUHOBOAYECKUM KOMILJIEKC, paCCUUTaH-
HBbIM Ha BBIpAIlMBaHME U OTKOPM 54 ThIC. rojioB cBUHEN B roa. Ilonesoii
OTIBIT OBLT 3aJI0%keH B 8 BapuaHTax (Tadin. 1).

Tab6nuna 1. Cxema 1oJieBOro onbiTa

Ho-
Mep
Ba- BapuanTs! omnbita
pu-
aHTa
1 be3 opolieHHs: CTOKaMH M MEJMOPATHBHBIX MEPONPHUSTHIA (aOCOIIOTHBIH KOHTPOJIb)
2 OponieHre cTokaMu 6e3 MeJTHOPAaTHBHBIX MEPONPHSTHIA (KOHTPOJIB)
3 OpolieHHe cTOKaMH + 6eCCTOUHBII ApeHaK
4 OponieHre CTOKaMH + 0eCCTOYHBIN IPEHaX B COYETAHHUH C TTOYBOYTIyOeHnem Ha 30 cm
5 OpolieHHe CTOKaMK + GeCCTOUHBI JpeHaXK B COYETAHUH C PHIXJICHHEM Ha IITyOHHY
60 cm
6 OpolieHHe CTOKaMH + G6eCCTOYHBII JpeHaXK B COYETAHUH C BHECCHHEM COJIOMBI B TI0YBY B
KoJmuecTse 4 1/ra
7 OpolireHne cToKaMu + OECCTOYHBIN IPEHaX B COYCTAHHUU C TOYBOYTITyOsieHneM Ha 30 cM 1
BHECEHHEM COJIOMBI B TI0YBY B KOJIM4eCTBE 4 T/Ta
8 OpotnieHre cToKaMH + OeCCTOYHBIH IPEeHaX B COYETAHUH C PHIXJICHHEM Ha TTyOnHy 60 cM
1 BHECEHHEM COJIOMBI B I10YBY B KOJIMYECTBE 4 T/Ta

IMTocne ycrpoiicTBa O€CCTOYHOTO JpeHa)ka ¥ IMPOBEACHHS arpoMeInopa-
TUBHBIX MEpOINpHATHH oceHbio 1998 roja OBLIO BBHIOJIHEHO 3aly)KEHHE
OIIBITHOTO Y4YacTKa C TIOCEBOM 3JIaKOBBIX TPaB.

OpomieHne HaBO3HBIMH CTOKaMH CBHHOKOMIUIEKCA MPOBOAMIOCH APOO-
HO, TOAOBOH HOpMOH 1o a3oTy 280 kr/ra. [lonnBE HA3HAYATHCH TIPH CHU-
KCHHH BJIAYKHOCTH TIOYBHI /10 ypoBH: 75 % HB B cioe mouss! 0,5 M.

ATrpoTexHHKa BBIpalIMBaHUs TpaB Obw1a obmenpuHaTon. [lomms mpoBo-
nuics goxkaeBanbHon Mamuuaon JIKH-80.

HccnenoBanust MpOBOAMINCH C HCIOJIb30BAHUEM CTAHJAPTHBIX METO-
JUK. BogHbIN peskuM MOUBbI ONpeAessuIcs BOJ0-0aIaHCOBBIM METOIOM [6].

97



[TouBa OMBITHOTO y4YacTKa IEPHOBO-TION30JIMCTAsS, JIETKOCYTIIUHUCTAS
MbLICBATas U SBJIACTCS XapaKTEPHOU Ui JTaHHOW 30HBL. B maxaTHOM ropu-
30HTE IUIOTHOCTh CJIOKEHUs coctaBisuia 1,34 r/cm, mopuctocts — 48,5 % u
HAMMEHBIIIAs BJIaroeMKocTh — 25,4 %, 00ecre4eHHOCTh TYMYCOM U IMHUTa-
TENBHBIMHU 3JIEMCHTAMH CPETHSS.

Iepuon uccremOBaHU OXBAThIBAJ Pa3IMYHBIC MO TEILIOBIAroodecre-
yeHHOCTH ronel. Tak, 1999, 2002, 2010 u 2014 rojp! ObUTH 3aCYILTHBEIMH U
temsiMy. B 2000, 2001 rogax ocaakoB 3a BEr€TALIMOHHBIA EPUOJ BBIIAIO
0o0JbIIIe HOPMBL, a 10 KOJIMYECTBY TEIUIA 3TH TOABI MPUOIIDKAINCH HOPME.
Brmskumu o ocankam k Hopme O0butr 2003, 2005 u 2009 rr. O0mmM ass
BCEX BETETAIIMOHHBIX IEPHOA0B OBLIO TO, YTO OCAIKH paCIIPEACISITICH He-
paBHOMEpHO. DT0, OE3yCIOBHO, TPeOOBAJIO PETyIHMPOBAHUS BOIHOTO PEKH-
Ma IIyTeM IpoBeaeHUs Tu(GepeHIIMPOBAHHBIX MOJUBOB.

3a BCE TOJbI HCCIENOBAHUI OBLIO MPOBEIEHO OT 3 /10 6 IMOJMBOB OPOCH-
TenpHOW HOpMOM OT 59 nmo 135 MM. YBinakHHUTENbHBIE W YBIAKHUTEIHHO-
yI0OpHUTEIIbHBIC TIOJMBBI IPOBOMINCH HOpMaMu He Oosee 25 MM, a HOPMBI
yA0OpHUTENbHBIX MOAMBOB cocTaBimsid 18...20 mM. KomebGanue 3THX HOpM
OPOILICHHS 110 TOJaM CBSI3aHO C Pa3IMYHON KOHICHTpAIKEH a30Ta B HABO3HBIX
cTokax (Tabi. 2).

Ta6auna 2. Hopmbl opomeHsst H CPOKH MOTHBOB 32 NIEPUOJ HCCIeI0BAHUM
(1999-2005, 2009-2010 1 2014 rr.).

Tozet ueenepo- HopMbI (MM) U CPOKH MOJIUBOB Hopwst opo-
Bammit TIEHHS, MM
1999 32.04, gilr;.05, 1275;02, 142.g7, 07.28 120
2000 042%5 1;-606 1]%08 59
2001 0(;.005 21(%)3.06 252.??8 63
2002 %;04, 2253.052021.02,519.07,0270.08, 21.205» 133
2003 072005 15506 25507 70
2004 0:;.25, 151506, 22?;.07, 05;.89 05
2005 32.04 0275;07 31.22 75
2009 282004, 12.505, 21507, 226608 %0
2010 2265.08, 4286 202.(5)7, 5.2057, 22.2007 115
2014 22.0(23;5 25.20005, 23.06,2525.06, 238.07, 230.09 135
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Konebanne mo rogam HOPM OPOIIEHUS OBIIIO BBI3BAHO M3MEHYHBOCTEHIO
[0 TOJJaM METEOPOJIOTHYCCKUX YCIOoBHH. [Ipu 3TOM mocie mepBoro u BTO-
pOTO YKOCOB, KaK MPaBWIIO, MPOBOJMIMCH COBMEUICHHBIC YIOOPHTEIBHO-
YBIIQ)KHUTENIFHBIC TOJIUBBI, YTO IMO3BOJISUIO IMOIJCPKUBATH ONTUMAIIEHBIC
BJIQXKHOCTh IOYBBI M CPOKH PA30BBIX HOPM BHECCHHS MUTATEIBHBIX Be-
LIECTB.

Bonublii 6anaHC B MOYBE OMPEICISIICS COOTHOIICHHEM MEXKIY KOJHYe-
CTBOM BOJIBI, TIOCTYMAOIIEH B KOPHEOOUTAEMBIH CIIOH, M €r0 PacXoI0BaHHUEM.

[Ipu yrunm3anuy XKUBOTHOBOIYECKHX CTOKOB HA MOJISX OPOIICHHS BO-
noroTpeOIeHne MHOTOJICTHHX TPaB B CPETHEM 3a TOABI MCCICIOBAHUHA CO-
crasisuio 403,5 MM B KoHTpoOIe 6e3 opomeHwus, 488,7MM MPH ITOINBAX CTO-
kamu, 489,9 MM mpu moNMBaxX crokamMu Ha (hOHE OECCTOYHOrO MpeHaxka U
491-493,3 MM mpu TOJIMBaX CTOKamMH Ha ()OHE OECCTOYHOrO JpeHaka B
COUYCTaHUHU C arpoMeJIMOpaTuBHbIMU MEPOIPUATUAMU u COJIOMOH.
HaubOomnbiiee cymmapHOe BOJOMOTPEOJICHHE MHOTOJICTHHX TpaB OTMeEYa-
JIOCh B BapHaHTE TOJIMBA )KHBOTHOBOUYECKAMH CTOKaMHU Ha (poHe OeccTou-
HOT'O Ap€Ha)Xa B COUYCTAaHUU C FJ'Iy6OKI/IM PBIXJICHUEM U BHCCECHUEM COJIOMBI.
ITo cpaBHeHuro ¢ koHTposieM (0e3 OpOILIEHHUsS) B OpOIIAEMBIX BapUaHTax
CyMMapHO€ BOJIOMOTPEOICHUE MHOTOJICTHUX TPaB ObLIO OOJIBINE B CPEIHEM
Ha 85,2-90,3 MM, wmm Ha 21,1-22,4 %, 94TO IPaKTHIECKUMHU COOTBETCTBYET
CpemHel OpOCHTENFHOW HOpME CTOKOB. BO BIakHBIE TOABI TOKA3aTeId
CYMMapHOTO BOJOIOTPEOIICHUSI MHOTOJICTHHX TpaB OBUTH BBIIIEC CPEIHHIX
3Ha4YeHuH — 10 24,5 %, a B cyxue Toabl MeHsIe — 10 28,6 %.

BoponoTrpebieHrie MHOTOJIETHUX TPaB, MOJIYYCHHOE PACUETOM II0 CyM-
M€E ,l:[e(bI/H_[I/ITOB BJIAJKHOCTHU BO3aYyXa C BBECACHUEM 6I/IOKJ'II/IMaTI/I'-ICCKOFO KO-
s¢dunrenTa, B CpeIHEM 3a TOJbI UCCIICAOBaHMMA COCTaBIsuI0 496,3 MM u
OTJIMYANIOCh OT (PAaKTHUECKOTO BOIOMOTPEOJICHHS, MOJYYCHHOTO B OIBITE,
He 6osee yeM Ha 5-10 %. O0s3aTeABHBIM YCIOBHEM MPH pacyeTe CyMMap-
HOTro BOI[OHOTpe6J'IeHI/I$[ MHOTOJICTHUX TpaB ABJIACTCA HAYYHO O6OCHOBaH-
HOE YCTaHOBJIEHUE OMOKIMMATHYECKOTO KO3 PHUIIEHTA C yIeTOM OCOOEH-
HOCTH TCIUIOBJIAT000CCIICYCHHOCTH BETCTAIIMOHHOTO MIEPHO/IA.

Bo Bcex m3ydaeMBIX BapHaHTaX OCHOBHBIM (DAKTOPOM H3MEHUHBOCTH
BOJIHOTO PEXHMa IEPHOBO-IIOI30JHCTON IMOYBBI SIBISIOTCS aTMOC(EpPHBIC
ocanku. B xoHTpoe 6e3 opolIeHUsT YACIbHBIA BeC UCHOIb3yEMBIX ITOJIE3-
HBIX OCaJIKOB B CYMMAapHOM BOJOIIOTPEOJICHUU MHOTOJICTHUX TPaB B CPE-
HeM 3a 10 mer cocraBisuio 78,4 %, a MOTpeOICHUE BIIaro3amnacoB W3 I0Y-
Bbl — 21,6 %. B opoiraeMbix >KMBOTHOBOAYECKMMH CTOKaMH BapHaHTax
JI0JISl UCTIONB3YEMBIX TIOJIE3HBIX 0CAIKOB cocTaBisuia 64,1-64,7 % ot cym-
MapHOTO BOJOMOTPEOICHNST MHOTOJICTHUX TpaB. IIOJMBBI CTOKaMH CBHHO-
BOJIYECKOr0 KOMILJIEKCA B COYETAHWH C YHCTOM BOIOW BocmomHsuiu 19,2—
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19,4 % cymmapHOTO BOAONOTpEOICH S, 8 Ha J0JII0 MOYBEHHBIX Bllaro3ara-
COB NPHUXOIWIOCH B cpemHeM 16,1-16,5 %. Haubonpmiee wucmois30BaHME
3aracoB BJIard U3 MOYBBI OTMEYAJIOCh B BapUAHTaX C MIyOOKUM PBIXJICHH-
eM.

PesynbTaThl pacuyeToB BOJHOTO OanaHca MOYBBI 33 TOJBI UCCIICIOBAHUIA
NPUBOZSTCS B Tabnuie 3.

Tab6nauna 3. Boauslii 6ajJanc MEeTPOBOIO CJ105 MOYBBI B BAPHAHTAX ONbITa, MM

DIIeMEHTBI BOOHOTO

5 Bapuanrst
aJlaHca
1 2 1 31 4 [ 5 [ 6 | 7 1 8 1 9
1999 roa (pacuerHoe Bogonorpedaenue 435,5 mm)
Ocazxu (Ko P) 190,1 | 190,1 | 190,1 | 190,1 | 190,1 | 190,41 | 190,1 | 190,1

[louBeHHBIC BIIATO-
3amachl

?II\?II)’M“PO‘“H“" - 120 120 120 120 120 120 120

Bomonorpebnenne | 282,2 | 3924 | 3944 | 3959 | 398,7 | 3954 | 397,0 | 399,0
2000 roa (pacuerHoe BogonorpedaeHue 513,3 mm)
Ocajxu (Ko P) 423,1 | 4231 | 4231 | 423,1 | 4231 | 4231 | 4231 | 4231

[lousennpie Bnaro- | g1 | 795 | 720 | 732 | 753 | 736 | 742 | 753
3arrachbl

?Og’Ma OpOTICHHA - 9 59 59 59 59 59 59
M

Bonomorpebnenne | 503,2 | 553,2 | 554,3 | 555,3 | 5554 | 555,7 | 556,3 | 557,4
2001 rox (pacueTHoe BogonoTpedieHue 494,8 mm)
Ocagxu (Kn P) 3976 | 3976 | 397,6 | 3976 | 3976 | 3976 | 3976 | 397,6

[louscnnpie Braro- | g9 6| g58 | 664 | 671 | 688 | 670 | 67.5 | 682
3arrachbl

gj’ll)ma OpOTICHHA 0 63 63 63 63 63 63 63

Bononorpeonenne | 480,2 | 526,4 | 527,0 | 527,7 | 529,4 | 527,6 | 528,1 | 528,8
2002 roa (pacueTHoe BogonoTpedieHue 494,1 mm)
Ocagxu (Kn P) 250,2 | 250,2 | 250,2 | 250,2 | 250,2 | 250,2 | 250,2 | 250,2

[louBeHHbIE BIIAro- 89,6 785 80,5 81,6 83,8 80,9 82,4 84,4
3amackl

g\%’m OpOMICHHA 0 133 | 133 | 133 | 133 | 133 133 133

Bononotpebnenne | 339,8 | 461,7 | 463,7 | 464,8 | 467,0 | 464,1 | 465,66 | 467,6
2003 rox (pacuernoe Bogonorpedaenne 519,7 mm)
Ocanxu (Kn P) 3518 | 3518 | 351,8 | 351,8 | 3518 | 3518 | 3518 | 35138

[louBeHHbIE BIIAro- 80,1 711 728 73,9 76,2 734 75,1 77,8
3arachbl

g\%’m OpOIICHIA 0 70 70 70 70 70 70 70

Boponorpebdnenue 4319 | 4929 | 494,6 | 4957 498,0 495,2 496,9 499,6

92,1 82,3 84,3 | 858 88,6 85,3 86,9 88,9
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OkoHuanue Taba. 3

1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9
2004 ron (pacueTHoe Bogonorpedaenne 474,3 Mmm)
Ocanxu (Ku P) 249,6 | 249,6 | 249,6 | 2496 | 2496 | 2496 | 2496 | 2496

[lousennbie B1aro- | gg7 | 796 | 813 | 825 | 851 82,2 84,9 86,2
3aI1achbl

BomonorpeGnenne | 338,2 | 4242 | 4259 | 4271 | 429,7 | 426,8 | 4295 | 4308
2005 rox (pacueTHoe Bogonorpedaenne 448,4 mm)
Ocanxu (K P) 340,4 | 3404 | 340,4 | 3404 | 3404 | 3404 | 3404 | 3404

[lousennble BIaro- | go5 | 755 | 734 | 742 | 749 | 736 | 748 | 752
3aI1achbl

Hopma opomenus 0 75 75 75 75 75 75 75
Boponorpebienue 423,0 | 487,9 | 488,8 | 489,6 | 490,3 | 489,0 | 490,2 490,6

2009 ron (pacuerHoe Bogonorpedaenue 518,8 mm)

Ocaxu (Ki P) 3508 | 3508 | 3508 | 3508 | 3508 | 350.8 | 3508 | 350,8
[louBeHHbIe BIArO- | 75 | g14 | go6 | 834 | 862 | 819 | 832 | 865
3arrachbl

gﬁﬁ’m OpomIeHus 0 9 9 9 9 9 9 9

Bononorpebienue 438,0 | 522,2 5234 | 5242 | 527,0 | 522,7 | 5240 | 5273
2010 rox (pacueTHoe Bogonorpedaenne 515,0 mm)
Ocanxu (K P) 310,3 | 310,3 | 310,3 | 310,3 | 310,3 | 310,3 | 310,3

[lousennbie B1aro- | g55 | go3 | 834 | 846 | 87,9 82,6 84,1 90,2
3aI1achbl

g\%m OPOLICHH 0 115 115 115 115 115 115 115
Bononorpebnenne | 402,8 | 507,6 | 508,7 | 509,9 | 5132 | 5079 | 5094 | 5155
2014 ron (pacuyeTrHoe Bogonorpedaenune 549,0 mm)
Ocazku (K P) 299,8 | 299,8 | 299,8 | 299,8 | 299,8 | 299,8 | 299,8 | 299,8

[louennbic Baro- | g13 | g3g | ga1 | g4 | 852 85,3 86,1 86,9
3aI1achbl

g\%’“a OpOIICHH 0 135 135 135 135 135 135 135
Boxonotpeonenne | 3911 | 5186 | 5189 | 5196 | 5200 | 520,1 | 5209 | 5217

Xapakrepusys IMHAMHUKY BOJHOTO OajaHca 1O ToJaM HUCCICIOBaHHUH,
ClielyeT OTMETHTH clieyroline ocodeHHocTH. [Ipex e Bcero, MpoBeIeHHbIE
arpoMenropaTUBHBIE MEPOTIPUATHS CIIOCOOCTBOBAIIM ONTHMAIBHOMY Tepe-
pacrpe/ieiieHlo BIard B METPOBOM CJIO€ TI0UBBI U OOJIbIIEMY €€ HCIIOb30-
BaHHIO.

TakuM 00pa3oMm, MPOBEJCHUE OECCTOYHOTO APEHaXa M €ro COYETAHUE C
arpoMeNMOPaTUBHBIME MEPOTPHITHSIMHU [TO3BOJISIIO PErYIUPOBATH MPOIYK-
THUBHBIC BJIAro3amachkl B ONTUMAIBHBIX Mpenenax u Oosice 3hGEKTHBHO UX
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UCIIONB30BaTh, OCOOCHHO NPU IPOBEICHUH ITyOOKOTO PHIXJICHUS B COYeTa-
HHUM C BHECEHHEM B NOBEPXHOCTHBIH CJIOW IOYBBI COJIOMBL. B 1ienom arpo-
MEJIMOPaTHBHBIE MEPOIPHUSTHUS TIOBBIIIAIN BJIaro3anacsl ¥ 0OJIbIe UCHOb-
30BaJIHCh.

[Tpu mpoBeneHNH MOJIUBOB XKMBOTHOBOJIYECKUMH CTOKaMU HOpMO# 20—
25 MM BO BI@)XXHBIE TIEPHOJIBI Ha TIOBEPXHOCTH MOJII OTMEYaIoch o0pazoBa-
HHE JYX, YTO yKa3bIBaJI0 Ha HAJINYWE TOBEPXHOCTHOTO CTOKAa B IIpejeax
OTIENBHBIX YIaCTKOB OPOIIAeMOTro 1o (Taldi. 4).

Tabnuna 4. Ilnomaab MUKPONOHUKEHHIl, 32110, THEHHBIX NOBEPXHOCTHBIM CTOKOM, m?/ra

Bapuants! onsITa
1 2 3 4 5 6 7 8
1999 12,3 33,0 28,4 22,1 20,8 18,9 18,6 18,7
2000 16,1 35,8 30,3 26,4 22,1 20,8 19,9 19,6
2001 10,5 31,7 26,2 23.2 21,7 19,3 18,2 18,0
cpenuee | 13,0 33,5 28,3 23,9 21,5 19,7 18,9 18,8
% - - 15,5 28,6 35,8 41,5 43,6 44,2

Tonmt

B opomaembIx BapraHTax 00IIas IJIONIAb 3aTOMIICHHBIX MOHIKCHUH B
CpelHEeM 3a TOJBl HCCIeJoBaHMH Kosebamach ot 18,8 mo 33,5 M/ra.
Haumenbiee sHaderne (18,0 M%/ra) HaGmonanocs B 2001 roxy B BapHaHTe
0€cCTOYHOTO APEHAka B COUYETAHMH C INIyOOKHM PBIXJIIEHHEM M BHECCHHEM
COJIOMBI B TIOYBY, a Haunbousblee (35,8 M /ra) — B 2000 roxy B BapuaHTe
opouleHus 6e3 IPOBEACHUs arpOMETMOPATHBHBIX MEPOIPHUSTHI.

CieoBaTesbHO, NPOBEJICHNE arpOMENIMOpaTHBHONW 00paboTKH Ha (oHe
0ecCcTOYHOTO JIpeHa)ka CHIXKAeT 00pa3oBaHKHEe NMOBEPXHOCTHOTO cToka. [1pu
3TOM B BapHaHTax C arpoMeJIMOpaTUBHOIN 00paboTKOi MIoa s MUKPOIIO-
HIKEHUH, 3aTI0JTHEHHBIX BOJIOW, OblIa MeHbIe Ha 15,5-44,2 % mno cpaBHe-
HUIO C BapHaHTOM 2, T1e 00paboTka He MPOBOIMIACE.

TakuM oOpazoM, yTWIM3amMs >XMBOTHOBOJYECKHMX CTOKOB Ha IOJIX
opoureHus Ha (oHEe OECCTOYHOTO IpEeHaXa, MPOJIoXKeHHOro yepe3 10 M, B
COYETaHWU C arpOMEIMOPATUBHBIMH MEPONPHATHSAMHU (IIOYBOYIIyONeHNE
Ha 30 cM U pheIxiieHHe Ha TIyOnHy 60 cM) M BHECEHHE COJIOMBEI B KOJHYE-
ctBe 4 T/ra obecneyuBajM PETyJIMPOBAHHUE BOJHOTO PEXHMa JEPHOBO-
MOJ30JIMCTOM TOYBBI B 3aJlaHHBIX mpenenax. Ha opolnaeMbix BapHaHTax
BJI&XKHOCTh KOPHEOOMTAeMOI'0 CJIOSl MOYBBI PEryJHpOBAIACh MOJIMBAMH.
IIpu sTOM Haumbosice OMATOMPHUITHON OHa (OPMHPOBAIACh B BapHaHTE C
0ECCTOUHBIM APEHAXOM, TIIyOOKUM DBIXJIEHHEM W BHECEHHEM COJIOMBI.
Ha HeopoiaeMoM y4acTke BIaXKHOCTh IOYBBI OblIa HECTAOMILHOM M Orpe-
JIeTISUIach TOJIBKO BBINTABIIUMH aTMOC(HEPHBIMH OCa/IKAMH.
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[IpumeHeHne GECCTOYHOTO OpEeHaka B COYCTAHHH C arpoMEIMOpaTHB-
HBIMH MEPONPUATHSIMH 00paOOTKHU MOYBBI OKA3BIBAIU OJArOMPHUATHOE JCH-
CTBHE HAa THUJAPOJOTHYECKUI peXuM opoluaeMoil teppuropuu. [lnomanp
MUKPOMIOHW)KCHUH, 3alOJIHCHHBIX BOJOW, B 00pa0OTaHHBIX BapHaHTaX
yMeHbluiaace Ha 15,5-44,2 %, B T. 4. B BapuaHTax 0E€CCTOYHOIO ApEHaXa
B COUCTAHUU C phixyicHueM — Ha 35,8 %, ¢ BHeceHueM cosombl — Ha 41,5 %,
C TOYBOYIITYOJICHHEM W BHECEHUEM COJIOMBI — Ha 43,6 %, ¢ phIXJICHUEM U
BHECEHHEM COJIOMEI — Ha 44,2 %.
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BJIUSTHUE BO3PACTAIOIIUX 103 MUHEPAJIBHBIX
YAOBPEHUHU HA KAJTMUHBIN PEXKUM
JAEPHOBO-ITIOA30JIMCTOMU ITOYBbI

A. 1. KOCOIJIAIIOBA, n-p c.-X. Hayk, npogeccop;
B. 1. BO3XKAEB, acniupant
OI'BOY BO «Ilepmckas [CXAx,
r. Ilepmb, Poccus

Brenenne. OHOM U3 MPUYKH, CACPKUABAIOIINX TPUMCHEHUE KATUHHBIX
yIOOpEHUH, ABJSICTCSA HEJOOIICHKAa 3HAYMMOCTH MH(POPMAIUU O COJEepiKa-
HUU (OPM Kallus B MOYBE, BAXHON COCTABIAIONICH MOYBEHHOTO ILIOIOPO-
s [1].
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JIst paroHa IbHOTO TIPUMEHEHHUsS KaJHUWHBIX yIOOpeHUN HeoOX0IuMo
MMETh IPaBUIBHOE MPEJCTaBICHHE O 3arnace U (JopMax IMOUYBEHHOTO Kajus,
a TaKKe O €ro U3MCHCHHUHU B TIOYBE MTPHU BHECCHUU YA0OpeHwMii [2].

B mouBe kanuii HAXOUTCSI B HECKOJIBKUX B3aMMHO PaBHOBECHO CBSI3aH-
HBIX (pOpMax: BOJAOPACTBOPHMEIH, OOMEHHBIH U HeoOMeHHbIH. [lepBhie 1BE
(OPMBI SIBISIOTCS AOCTYITHBIMHU JJIsl IOTPEOIeHUs pacTeHusmMH [3].

Ha pasHbIX mo4Bax cojepkaHue W JelcTBHE (HOPM KajMs HEOJHHAKO-
BO€, MIPOTHO3 NEHCTBHS KalHs MOYBHI HA pacTEHHE MOXKET NaTh OIpejaese-
HHUE KaJTMHOTO PEKUMa MTOYBHL.

Hens uccaenoBaHmii — yCTAaHOBATh ONTHMANBHYIO HOPMY MHHEPAJIh-
HBIX yOOOpeHHH, 00eCceunBaIOIyI0 BEICOKYIO YPOKAHHOCTS U COXpaHCHHE
MTOYBEHHOTO TIOJOPOIHS TOYBHL.

Metoauka npoBenenusi uccjaenoanmi. MccienoBanusi KaJiuiHOTO
peKrMa NMMpOBOAUIIUCH B JJIMTCJIbHOM CTAllTUOHAPHOM OIIBITC, 3aJI0KEHHOM B
1972-1974 rr. IlouBa ONBITHOTO y4yacTKa JEPHOBO-MEIIKOIOI30IMCTAsl TS~
JKEJIOCYTIIMHUCTAs, C coJiepkanueM rymyca 2,2 %, pHy — 5,1, ¢ BeIcOKO#
obecrieueHHOCTBIO HOcHOPOM M KaJTUEM.

HccnenoBanusi NpoBOAMIN B IOJEBOM CEBOOOOPOTE € YepeloBaHHEM
KyJbTyp: YHCTBI Map — O3MMas POXb — KapTodelnb — spoBas MIICHH-
na + kjueBep — kKieBep 1—2 roja mojabp30BaHUS — SIMEHb — oBec. 1011 mcce-
nmosaHus — 2012, yaeTHas KyneTypa — KapTodens, copt «HeBckuiiy.

Oocy:xknenne pe3yabraroB. Kaprodens sBiseTcs KannerroOUBOM
KyJIbTypoi, 0COOEHHO OH TpeboBaTeNeH K COACpKaHUIO Kaius B ¢a3y Oy-
ToHM3anuu. VIMeHHO B 3Ty (ha3y MpOsBISIETCS IEPHOA MAKCHMAaJIbHOTO TI0-
TpeOJIeHNs SIIEMEHTOB MUTAaHUs, KOT/la pacTeHUsl KapTodens HyXIaloTcs B
JIOCTaTOYHOM KOJIMYECTBE AOCTYIHOIO KaJus.

HawuGonee nocTynmHbIM /sl IUTaHUSI PaCTEHUH KapTodeJs sBIsSeTCs BO-
JIOpacTBOPUMBII Kanuidl. B omelTe yCTaHOBIEHO, YTO C IOBBILIEHUEM J03
yIOOpEHHUH ero cofepKaHnue 3HAYUTEIbHO CHUXKAETCs (Ta0uIa).

BiinsiHHe BO3pacTaOMIMX /103 MUHEPAJIbHBIX yA00peHHii Ha coJep:KaHue PAa3IHYHbIX
(hopm kanus B a3y GyroHuzauuu u ypo:kaiiHocTs kaprodeius copra «HeBckuii», 2012 r.

Bapuant Boz[opa;gssanLm, Oﬁh;er;{::m’ HCO?VII\I/EZI(-I;{LIH, VpowaiinocTs, T/ra
KOHTPOJIb 3,39 179 182,4 15,80
N3oP30K30 3,31 183 186,4 18,06
NgoPsoKeo 3,05 195 198,4 19,88
NgoPgoKgo 2,61 215 218,3 21,26
N120P120K120 2,01 244 246,3 22,20
Ni150P150K1s0 1,23 281 282,2 22,70
HCPgys 0,42 21 18,1 2,61
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OOMEHHOMY KaJIMIO IPHUHAJICKHUT OCHOBHASI POJIb B MUTAHUU PACTECHHM.
Pactenus criocoOHBI yCBaWBaTh MMOYBEHHBIN KaJIHWW MPHU OTCYTCTBUHU €0 B
MMOYBEHHOM pacTBope. Hamboublee conepxanne 0OMEHHOTO KalHs IMOJTY-
yerno npu BHeceHun NPK mo 150 kr. a.B./ra u cocraBmwio 281 mr/kr, 4to B
2,7 pa3a BBIIIE, YeM B KOHTPOJILHOM BapUaHTE.

HeoOMeHHBIN Kanuii MOYBBI HE MOMKET HCIOJIB30BaThCSI PACTCHHSMH,
MOTOMY YTO KPEIKO (hPUKCUPYETCS MOUYBCHHBIMU KOJUIOUAAMU M MEKIIAKET-
HBIMH TpocTpaHcTBamu. JlaHHas (opma sBISETCS MOTCHIUATBHBIM 3amac-
HBIM UCTOYHHMKOM Kallisi B MOYBax. B ombiTe HanbOoblliee COAEpKaHUE He-
0OMEHHOTO KajJHsi TakKe MOIy4eHo B BapmaHTe NisoP150Kis0 B cocTaBmio
282,2 mr/Kr.

ITo pesynpraram HCCIEIOBaHHsS YCTAHOBJIEHO, YTO ONTHMAIIbHOW HOP-
MO JIJIsl KapToelsi SBISCTCS BHECEHHE MOJIHOTO MHHEPAJIBHOTO ymoOpe-
uus B jo3¢ NPK mo 120 kr. 1.B./ra, 94T0 CIIOCOOCTBYET MOBBILICHUIO COMICP-
JKaHWS Kajus B IIOYBE M YBCIMYCHUIO YPOXKANHOCTH KapTodens 10
22,2 1/ra. JlanpHeiimee ypenuueHue no3bl ymoopenuit NPK mo 150 kr
II.B./Ta XOTS U CIIOCOOCTBYET MOBBINICHUIO COJCPXKaHHUS OOMEHHOTO M He-
0OMEHHOT'O KaJlusi, HO YBEIIMUYCHUE YPOIKAHHOCTH HECYIIIECTBCHHO.

JINTEPATYPA

1. Ilpokomes, B. B. O Heo0XOQUMOCTH NPUMEHCHHS KaJUHMHBIX yHOOpeHui [
B. B. Ipoxkouies // [Tnogopoaue. — 2002. — Ne 4. — C. 18-20.

2. lemun, B. A. ®opMmbl KaluiHBIX COCAMHECHUH B JAEPHOBO-TIOA30JIMCTON IOYBE HPH
JUTITETIBHOM IpUMeHeHuH ynoopenuii / B. A. lemun, Ayny Myca // U3Bectus Tumupsizes-
CKOH cenbcKkoxo3siicTBeHHoi akagemun. — 2002. — Ne 4. — C. 41-50.

3. AbsikoB, B. II. ®opMsl kanus B AEpHOBO-TIOA30JMCTHIX NouBax [Ipenypanbs npu amm-
TeNbHOM nprMeHeHnu ynoopenuii / B. I1. Ipsxos / Tpynst ICXU. — 1972. — C. 148-156.

VK 631.51:631.82:631.445.24

BJUSHUE MEXAHUYECKON OBPABOTKHU MOYBBI
U BHECEHUSI MUHEPAJIBHBIX YVJIOGPEHUI .
HA ITOKA3ATEJIX INIOJOPOAUSA JEPHOBO-IIOA30JIMCTOU
IIOYBbI

A. . KOCOJIAIIOBA, 1-p c.-x. Hayk; []. C. DOMUH, kaHz. c.-X. HayK
OI'BHY «IlepMckuii Hay4HO-MCCIIEN0BATENBCKUI HHCTUTYT CEILCKOTO XO3SIHCTBaY,
r. ITepmb, Poccus

Mexanndeckas 00paboTKa MOYBBI — HauOOJee MPOCTOE W JOCTYITHOE
CPECTBO MOBBIMICHHS [UIOMOPOIHS, C JPYrOi CTOPOHBI, 3TO BO3JCHCTBHE,
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oOecrieunBasi cBOOOJHBIM JOCTYI KHCIOpOJAa K IOYBCHHBIM arperaram u
HearperaTMpoBaHHBIM YacTUIAM, CO31aeT ONTUMAJbHBIEC YCIOBHUS UISI MH-
HepaJl3alny OPraHNYecKoro BeuiecTsa. [Ipu 3ToM B OOJBIIMHCTBE Cllyda-
€B HapylaeTcsl TMHAMHUYECKOE PAaBHOBECHE B DKOJIOTMYECKOH CHCTEME 104~
Ba-pacTeHUe, a TaKKe M3MEHSEeTCs OMOr€OXUMHUYECKUI KpPYroBOPOT Belle-
cTBa W 3Hepruu B 6uochepe [1, 2].

[Tpouecchl mpeBpalleHHss OPraHWYEeCKOro BEIeCTBA B ITOM CIydae
YTPauMBaIOT aKKyMYJSIIMOHHYIO HANpPaBICHHOCTh W IIPHOOPETAIOT HPOTH-
BOIIOJIOXKHBIN XapaKTep — MHTEHCHBHYIO0 MHHEPATH3AIHNIO C TOCIIEIYIOIINM
BBIMBIBAaHHEM 00pa3yIOIIErocs MUHEPAIBHOTO a30Ta WM BOCCTAHOBICHHEM
€ro 70 CBOOOAHOTO COCTOSHUS. Ecii He IPOTHBOCTOSTH ITPOIIECCaM MUHE-
panu3anuy, TO OHU B KOHEYHOM CUETE MPUBEAYT K CYIECTBEHHBIM MOTEPSIM
OpPraHUYeCcKOro BELIECTBA U JIErPaalliiy MOYBBL.

B cranuoHapHOM OmbITE Ha JIEPHOBO-MEIKONO30MCTOMN MMOYBE U3yda-
JIM BIMSIHUE MeXaHU4YeCKOH 00paboTKM Ha collepKaHHe U INHAMUKY COXpa-
HEHHUA OPraHMYecKOro BEIeCTBa, 00ECIeYMBAIONIEr0 JHHAMUYECKOE PaB-
HOBECHE arpo’KocucTeMbl. CxemMa OCHOBHOW 0OpabOTKM MOYBBI IIPECTAB-
JeHa B Tabiume, NMpeanoceBHas — Obula OOLIETIPHHATON A peruoHa u
OJIMHAKOBO# 10 BceM BapuaHTaM. MuHepanbHbie ynooperus NPK mo 60 kr
JI.B./Ta BHOCHJIM IO/ 36PHOBBIE KYJIbTYPHI.

Esxeromnast oTBanmpHas Benamika Ha riryouny 20—22 u 28-30 cM B Teue-
HHE 3-X poTanuii ceBOOOOpOTa YCHIMBAJIA MHTCHCHBHOCTH IPOIIECCOB MH-
HepaJi3alnui OpraHHYecKOTo BELeCcTBa MOYBHl. B 3THX BapmaHTax oT™mede-
HO Hauboliee BBICOKOE CHIKeHHE conepxkanus rymyca (0,34-0,35 %)
(Tabim.).

UepenoBaHne OTBAJBHON BCHAIIKA C O€30TBAIBHBIM DHIXJICHHEM Ha
riyOMHY MaXOTHOTO ¥ TOJNAaXOTHOTO CJIOEB, & TAKKE C MOBEPXHOCTHBIMHU
00paboTKaMK 3aMEIISUI0 Pa3BUTHE HPOLECCOB MOJKHCICHHS IOTJIOMIAIO-
IIEr0 KOMITIEKCa MOYBbl M MHHEPAIN3AIMI0 OPTaHUIECKOT0 BELIECTBA.

Bausinue cucTeMbl 00padoTKH Ha AMHAMHKY OPraHMYeCKOr0 BelecTBAa B IAXOTHOM cJioe
JIePHOBO-MEIKOMOA30/JIUCTOil MOYBBI, yriieposa, T/ra (1983-2011 rr.)

3amacsl yrieposa B
HO4BE Esxeroamas _|Cymmapnas
BapuanTst B KOHIIC Y6LIJII>_ MHHEpaTH- Hosoo6paso MHHepanH- | GakTop
CHCTEMBI nepen opraHu sarus BaHUE aaius  |MuHepa-
00paboTKu . 1l YECKOTO TyMYCOBBIX
TIOUBBI 3aKJIaIKOU semecrsa| YMYCA IO | " poieery | TYMYCOBBIX IH3ALHIK
OIIbITA porauuu BoiHOCY N BELIECTB
ceB00OOpOTa
1 2 3 4 5 6 7 8
be3 ynoopennii
O6wenpunsrast | 36,33 31,01 5,32 0,87 051 1,27 1,46
I'my6oxas 35,98 30,62 5,36 0,92 0,54 1,31 1,42
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OKoHYaHUE

1 2 3 4 5 6 7 8
TLysiceto- 38,98 36,05 2,93 1,01 0,56 0,99 0,98

TUIOCKOpE3Hasd
Iimysxro- 40,02 36,82 3,20 1,00 0,56 1,02 1,02

HOBerHOCTHaﬂ
Husenpro- | g 5 36,07 3,46 1,02 0,57 1,06 1,04

HOBerHOCTHaﬂ
TLrysxco- 41,88 38,01 3,87 0.89 0,55 1,10 | 1,23
¢dpesepHas

JlokanbHoe BHecenne yaoopennii (NeoPsoKeo)

Oowenpunstas| 36,80 32,57 4,23 0.85 0,58 1,18 1,39
Cny6okas 35,52 31,23 4,29 0,98 0,60 121 1,24
Tmysco- 41,57 40,27 1,30 0,95 0,64 083 | 087

TUIOCKOpE3Hasd
TLmysiceto- 40,82 39,38 1,44 0,98 0,65 0,80 0,82

HOBerHOCTHaﬂ
Husenpro- |y 5 41,50 1,32 0,98 0,66 080 | 082

HOBerHOCTHaﬂ
Ilmysxio- 43,6 41,38 1,68 0,89 0,58 082 | 092
¢dpesepHas

HCPoss 0,21

BHecenne MUHEpaIbHBIX YAOOpEHHMH SBISIIOCH CTaOMIIM3HPYIOIINM
(haKTOpOM CHIDKECHUS COAEP)KaHUSI TyMyca M CTEIEHH HACBIIIEHHOCTH OC-
HOBaHMSIMH TIOTJIONIAIONIETO KOMILIEKCa, OHAKO ITOJHOCTBIO HE YCTPaHSIO
9TH HETaTUBHBIE MPOIIECCHI, MPOTEKAIOIINE B II0YBE. MUHEpanu3aIus opra-
HUYECKOTO BelecTBa Ha ¢oHe ymeperHoi mo3sl NPK 3amemsanacek mpexae
BCEro B BapHaHTaX ¢ KOMOWHHUPOBAaHHBIMH CHCTEMaMH 0OpaOOTKH IMOYBHI,
rae yosuis rymyca cocraBmia 0,08-0,10 % mpotus 0,27-0,28 % npu npo-
BEJIEHUH €KETOIHOM OTBAJbHON BCIIAIIKE.

Exeromnast oTBanbpHas Bemamka Ha riryonny 0-20 u 0-30 cM B TedeHme
21 rona obecrneunia CHIWKEHUE (DAKTHYECKUX 3allacOB OPraHHYECKOro Be-
IIeCcTBa B MAXOTHOM cjioe Ha 5,32-5,36 1/ra. UepenoBaHue BCHalku ¢ 0€3-
OTBAIBHBIM PBIXJICHUEM W TOBEPXHOCTHBIMU oOpadotkamu BJT-3,0 n
K®I'-3,6 06ycoBmiio 6ojice 3KOHOMHOE MOTPEOJICHUE OPTaHUYECKOTO BeE-
IIeCTBa MOYBKI, YOBUIL KoTOpOro coctapmia 2,93-3,87 1/ra. MuHuManbHas
yOBUIE OpraHMYecKoro BemiecTsa (2,93 1/ra) oTMeYeHa B BapUaHTe C IUTYX-
HO-TIJIOCKOPE3HOW cHCTeMOW 00paboTKM TMOuBBIl, 4TO Ha 55 % HMKe 1O
CPaBHEHHIO C KOHTPOJIEM — €KETOAHON OTBAJIbHOM BCIIAIIKOM.

Jluist BBISIBIICHUS BIMSIHUS PA3HBIX CHCTEM 0OpaOOTKH Ha AMHAMUKY Op-
TaHMYECKOTO BEIECTBA JIEPHOBO-MEIKOIIO30IMCTON IMOYBBI OMpENeIsuIn
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BO3MOXKHOE KOJIMYECTBO HOBOOOPA30BAHHOTO I'yMyca, MCXOXS M3 KOJHYe-
CTBa PaCTUTEJBHBIX OCTATKOB, M (haKTOp MHUHEpaM3allUK, PacCYMTaHHBIN
KakK COOTHOIIEHHE (PaKTUUECKHUX MOTEPh r'yMyca, MHHEPAIM30BAaHHOTO NPH
BO3/ICJIBIBAHUN KYJIBTYPBI, K TEOPETHYECKH JIONMYCTHMBIM, OIPEEIICHHBIM
10 BEIHOCY a30Ta C MOJyYEHHBIM YPOXKaeM.

daxTop MUHEpaTU3alMi CBUAETENBCTBYET O TOM, HACKOJIBKO IPOU3BO-
JUTETIBHO PacXOIyIOTCs TyMYCOBBIE 3allachl MOUBBL. Y MEHBIIIEHHE BEIUYH-
HBI 3TOTO MOKAa3aTelsl B BapHaHTE C INTY)KHO-TNIOCKOPE3HOW CHCTEMOi 00-
pabOTKH TOYBBI TOBOPUT O 00JIEe PAIMOHAIBHOM HCIONb30BaHUN OpPTaHH-
YEeCKOTO BEIeCTBA MpH 3ToH TexHosornd. HeaddekTnBHOe ncnoap30Banne
OpPraHUYECKOro BEIECTBA OTMEUYEHO NP MPOBEICHUN €KETr0THON OTBaJb-
HOW BCIIAIIKH, T1e (haKTOp MUHEpaTH3aIiy OBl HanOoiee BEICOKUM (1,42—
1,46). BHecenne MuHEpanbHBIX ymoOpeHuit obecrieunBaer Gonee sddek-
TUBHOE HCIIOJIb30BaHUE OPraHMYECKOTO BEIIECTBA [0 BCEM CHCTEMaM 00pa-
OOTKH IOYBBI, OJIHAKO HauOojee BBICOKAM OHO OCTAaeTCS B BapuaHTaxX C
oTBabHOM Bcmamkoi — 1,24-1,38 mportus 0,82-0,92 mnpu mnpoBeneHun
KOMOMHHPOBaHHOW 00paboTku. Mexay coiepXaHHeM OpraHHYecKOro Be-
1mecTBa M (PaKTOPOM MHUHEpaJIM3al[MM YCTAHOBJEHA TECHasi OTpHULIATEIbHAS
cBsa3b I = —0,956.

ITpn mpoBeneHnn 0OPabOTKM MOYBHI NMPOMCXOAAT HE TOJHKO KOJIHUE-
CTBEHHBIE, HO U KaUeCTBEHHbIC N3MEHEHH rymyca. [loBbIenne comepxa-
HUSI TyMyca B BapuaHTax ¢ KOMOMHHPOBAaHHBIMH CHCTEMaMH 00pabOTKH
TIOYBHI IT0 CPABHEHHUIO C KOHTPOJILHBIM BapHaHTOM — €KETOJHOH OTBAIBLHOM
BCIAIIKON — CBSA3aHO C yBEJIWYEHHEM TPyl TyMHHOBBIX KUCIOT. CyMMa
TYMHHOBBIX KHCJIOT B 3THX BapHaHTaX BapbUpoOBaja B MHTepBanax 29,1-
31,2 % npotus 25,5 % Ha koutpose. [IpuMeHeHHe dHEProcOeperarommx,
MeHee WHTCHCHUBHBIX 00pabOTOK MOYBHI MPHUBEJIO K YBEIWYCHUIO (HPaKIHU
Hanbosnee MaOWIBHBIX TYMHHOBBIX Kucyior ['K-1, He mMerommux MpOYHBIX
CBsI3¢H ¢ MUHEpaIbHOM YacThio MO4UBbL. CIie10BaTEIbHO, BHOBb 00pa30BaH-
HOE€ OPraHUYECKOE BELIECTBO SABIIACTCS MOJIBIKHBIM U HE 3aIUIICHHBIM OT
paspylIeHNs U BhIIIETauYNBaHUs, 2 TYMHHOBBIEC BEIIECTBA OTHOCATCS K «HE-
3pesoMy» TyMycCy.

KoMmOuHMpoBaHHbIE CHCTEMBI OOpabOTKM IOYBBI HE OKa3aJld CyIie-
CTBEHHOTO BJIMSIHMSI Ha KOHIEHTpaUMIO (yIbBOKUCIOT. B naHHOM ciydae
MOYXHO TOBOPHTSH JIMIIb O TEHACHIIMU CHW)KEHHs KOHLEHTpAlMK HanOosee
peakmoHHo#H (kucnoif) rpymmsr O-1.

BHecenne MuHepanbHBIX ya0OpeHHi naxe B yMmepeHHBIX no3ax (NPK
o 60 kr a.B./ra) Ha GoHe 3HEprocOeperarIux 00padoTOK MOYBHI yIIydIIa-
€T KayeCTBeHHBIH cocTaB rymyca. [Ipu cHMXKeHHH WHTEHCHBHOCTH MEXaHHU-
YECKOT0 BO3/IEHCTBUS Ha MOUBY (hopMHupyeTcst 0oree «3pemblil» TyMyc, CBs-
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3aHHBIA C MHUHEPAIbHON YacCTBIO TOYBBI. YBEIWYCHUEC CONCPIKAHHS TYMH-
HOBBIX KHCJIOT B BapHaHTaX ¢ KOMOWHUPOBAHHBIMH CHCTEMaMH 00pabOTKH
mouBsI ¢ 33,4 o 35,1 % npotur 29 % Ha KOHTPOJIE 00YCIOBICHO MOBBIIIC-
HUEeM KoHIeHTpanuu coenuaenuit rpymmn ['K-2 u T'K-3, cBs3aHHBIX ¢ Kajb-
OUeM W MarHHeM MOYBEHHO-TIOTJIOMIAIONIETO KOMIUIEKCA W MHUHEpaIbHOU
YaCThIO TIOYBBI.

[lpu TeHAeHIMH YBEIWYCHUS KOHIICHTPAIUM (YIHBOKHUCIOT B BapHaH-
Tax ¢ KOMOMHUPOBAHHBIMH CUCTEMaMH 00pabOTKHM MOYBHI IO CPABHEHUIO C
KOHTPOJIEM OTMEUYCHO CYIICCTBEHHOE CHIDKCHHE HamOoJiee PEeaKIMOHHBIX
coenuHeHu rpynmsl O-1a.

CHMKEeHHE WHTCHCHUBHOCTH MEXaHHYECKOTO BO3ICHUCTBUS HA TOYBY B
COUYETAaHMU C YMEPEHHBIMM [03aMH MHHepajbHbIX ymoopermit NPK mo
60 xr 1.B. Ha TeKTap 00ECIEUNBACT YCIOBHS U (POPMUPOBAHUS «3PEIIOTOY»
ryMyca U 3aKperuIeHHs ero II0YBOH MPOYHBIMU CBS3SIMH Yepe3 00pa3oBaHKe
TYMaTOB KaJbLHU ¥ TYMAaTOB, CBSI3aHHBIX ¢ MUHEPAIbHON 9aCThIO TIOYBEI.

Takum 00pa3oM, CHIKCHHE HHTCHCHMBHOCTH MEXaHHYECKOI'O BO3JCH-
CTBHS Ha MOYBY 3aMeIIeT MIUHEpAU3aIHio Tymyca. [I[pumMenenue suepro-
cOeperaromux 00pabOTOK MOYBHI Ha ()OHE MOJIHOTO MHHEPAIBLHOrO YI00-
pEeHHS B YMEPEHHOW J103€ yIydIIaeT KaueCTBEHHBIH COCTaB TyMmyca M obec-
neunBaeT Oonee (PPEKTHBHOE HUCIIOIH30BAaHHE OPraHWYECKOTO BEIIECTBA
paCTEHHSAMH, 3aKpeIUIIeT €ro IMOYBOM M B KOHEYHOM CUETE IIOBBIINIAET
YCTOMYUBOCTB arp0O3KOCUCTEMBI B IIEJIOM.
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NMTAHUE PACTEHUH SPOBOTO TUMEHS PO0CPOPOM
TP BHECEHUU YJOBPUTEJIBHBIX CMECEHN

H. E. KPABLIOBA, kauz. 01os. HayK, JOLEHT;
T. A. BOT TAHOBA, maructp 2-ro rofa o0y4eHus;
B. A. TIOHOMAPEHKO, kaun. 6uomn. Hayk
TOxHbII penepaabHbIi YHUBEPCHUTET,
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Docdop — HEOOXOAMMBIH U OJWH U3 Haubosee NeGUIUTHBIX IS pacTe-
HUSI 30JIbHBIX 3JIEMEHTOB B IIOYBE, OMPEACISIONINX KOJIMYECTBO U Ka4eCTBO
ypoKasi CelNbCKOXO3SHCTBEHHBIX KYJIbTYp. B BEreTHpyIOIMIUX pacTeHUIX
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dochop cocpemoTounBaeTcss B MOJOABIX YacTsAX pacTeHHs. boiblie ero
HAKAIUIMBACTCS B 3¢pHE M MEHBIIIC B COJIOME, Y KOPHEIUTOIOB M KITyOHETIIO-
IIOB cojiepxkanue Gocopa B TOBAPHOHN 4aCcTH ypoxkas OoJbIlie, 4eM B OOT-
Be. [Ipu ero HemocTtaTke B pPacTCHHSX HapyllaeTcss OOMEH JHEPTHUU U Be-
IIECTB, YTO TOPMO3HUT Pa3BUTHE U 3aJICPKUBACT CO3PCBAHUC, BBI3BIBACT
CHIDKEHHE yposkas W yXyJlleHue kadectBa mpoaykiuu [1-2]. dochop
BXOJUT B COCTAaB MHOTOYHCJICHHBIX OPTaHMYCCKUX COCIMHCHUI, a TaKxke
oOHapyXnBaeTcs B MUHEPAIBHON Gopme.

Lenb uccnenoBaHus — U3yYCHUE BIIMSHUS HOBBIX YAOOPUTEIbHBIX CMe-
ceit Ha copeprkanue hocdopa B paCTCHUAX IPOBOTO TIMEHS.

ITouBa OMBITHOTO ydYacTKa — YepHO3EM OOBIKHOBEHHBIN KapOOHATHBIH
CPEAHEMOIIHBIH TSKETOCYTJMHUCTBIN Ha JieccoBUAHOM cyrinHke. Comep-
KaHre KapOOHATOB B IMaxOTHOM cioe coctaBisuo 1,77 %, pH — 7,64. Co-
JiepKaHue aMMHAaYHOro azora B cioe 0-20 cm — 44,45 MI/KT MOYBBI, HUT-
pataoro — 13,27 mr/kr, ooMenHoro Kaius — 62,30 MI/KT, TOABHKHOTO
docdopa cocrapisio 58,20 mr/kr (mo Mauuruny). Ot6op npo0 Mo4BHI U
pacTeHuit TPON3BOIMICS Tepe]] 3aKIaKOH MOJIEeBOro ONbITa, B (hase Kye-
HUS SIPOBOTO STYMEHSI U B (Da3e MOJIHOI CIEJIOCTH 110 BapUaHTaM OIIbITa.

[ToyBa OMBITHOTO y4yacTKa Ha MOMEHT 3aKJaJKH MOJEBOrO OIbITA Xa-
PaKTEepU30BaIaCh BBHICOKON 00ECIEYEeHHOCThIO MOABMKHBIM (hochopom. K
(asze KylIeHHs IPOBOTO SIUMEHS COJIepKaHue MoABMKHOTO hochopa B moy-
BE€ HECKOJIbKO CHH3HJIOCHh. BEeposATHO, 3TO 00YCIOBICHO AKTHBHBIM MOTIIO-
[IEHHEM DJIEMEHTA PACTEHHUSMH B MpoOIecce BereTaluu. SYMeHb OTINYaeT-
Cs1 OYCHb OBICTPBIM XOJIOM MOCTYIICHUSI ITUTATELHBIX BEUIECTB, OCOOEHHO
B HavaJbHBIA mepuon pasButus. st GopMHpOBaHHS OJHOIO LIEHTHEpa
ypo’kasi 3epHa BMECTe C COJIOMOH s[UMEHb MoTpednser npumepHo 1-1,5 kr
docdopa [2]. B dasze moaHO#H CEIOCTH OTMEUYEHO HEKOTOPOE HAKOILICHUE
MOABMYKHOTO (hochopa B BEPXHEM I'yMYyCOBOM TOPH30HTE YepHO3eMa OOBIK-
HOBEHHOTO TI0 CpaBHEHHIO ¢ (a3oii kymeHus. Haubomnee 3aMmeTHOE M3MEHe-
HHE H3y4aeMOro ToKa3aTeis MPOM30ILIO0 B BapHaHTE, Iie MHUHEPAIbHbIE
yIoOpeHrss BHOCHIIMChH COBMECTHO C OKCTPAKTOM KyKYpY3HOTO 3epHa
(OK3).

Copep:xanue o6uero ¢gocdopa, %

®aza mosiouHo- | Dasza MosHON
Bapwuantst omsita ®daza KyIeHus: | BOCKOBOW CIIEIO- CIIEJIOCTH,
CTH 3epHO
1. KonTpons 1,02 0,40 0,73
2. AMMHayHas cenurpa 0,95 0,35 0,73
3. KKVY+KAC 0,97 0,40 0,66
4. KKY+KAC+2K3 1,12 0,34 0,68
5. 9K3 1,01 0,31 0,67
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[Tpoananu3upoBaB MOJIyYSHHBIE JaHHBIC, MOXKHO OTMETHUTH, 4TO B (azy
KylieHus: HauOosbliee cojepxaHue (ocdopa OTMEUEeHO B BapHaHTE
4 (OKKY+KAC+32K3), konmuectBo ero coctaBuio 1,12 %. CornacHo cymie-
CTBYIOILEH rpananuu [2], pacTeHHs: SPOBOTO SYMEHs XapaKTEepU30BAJIHCh
BBICOKHM COJIEp)KaHUEM HW3y4aeMoro jieMeHTa. B ¢a3y Moo4H0-BOCKOBOI
cnenocty B BapuanTtax 1 u 3 conepxkanue docdopa cocrasmio no 0,4 %
(onTuManbHOE conepkaHue). B a3y HONHON CHeIoCTH yCTaHOBJIEHO BbI-
cokoe comepskanue ¢ochopa (0,73 %) B Bapmanre 1 (6e3 ymobpenuit) u
BapuaHTe 2 (BHOCHJIACH CTaHAAPTHAS aMMHAYHAs CEITUTPA).
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HUHBEHTAPU3AILIUA CTPYKTYPbI IOYBEHHOI'O IIOKPOBA
BPSIHCKOM OBJIACTHU 1O TIOYBEHHBIM KAPTAM CHbEMKHA
1975-1985 rr.

1. I'. KPOTOB, kaHz. c.-X. HayK, JOLEHT
OI'BOY BO «bpsuckuii AY», r. bpsuck, Poccus,
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A. JI. CUJIAEB, xanj. c.-X. HayK, JOLIEHT
OI'BOY BO «bpsiackuii [AY», r. bpsauck, Poccus

ITporHo3 COCTOSIHMSI OKpY’Karowled cpenbl, JellaeMblii Ha OCHOBaHWHU
Pa3IMuHBIX MaTeMaTHYECKHX MoJiesiel, TpeOyeT KaueCTBEHHOH BXOIHOW
napopManuu. IIpy 3TOM BakHBI HE TOJIBKO CPETHHE 3HAUCHUS [1apaMeTPOB,
HO ¥ MX BO3MOXXHBIH JHMalla30H U3MEHYMBOCTH B Pa3HOM IPOCTPAHCTBEH-
HoM Macmtabe. [lomydeHne Takux MaHHBIX TpeOyeT OONBIIMX 3aTpaT Ha
NpOBeIeHNnE 00CIIeIOBAaHNIT OTAENIBHBIX COCTABIAIOIINX OKpYKaromel cpe-
Ibl, B YaCTHOCTH ITOYBEHHOT'O NMOKpOBa. McIonb30BaHHE apXUBHBIX MaTe-
pHAJIOB, COIOCTAaBICHHE WX C COBPEMCHHBIMHM IAaHHBIMH Ha KIIOYEBBIX
ydacTKax IIO3BOJIMT BBISIBUTH CBS3U MCEKAY OTACJIbHBIMU CBOMCTBAMH B
Ppa3Hbl€ MOMCHTBI BpEMECHU.
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B pesynbrare mouBeHHO# cheMkwH, mpoBojumol B CoBerckoM Corosze
B XX Beke, HaKOMMJIOCH OOJBIIOE KOJIMYECTBO apXHBHBIX MaTepHalIOB,
00O0OIIEHHBIX B BHJE KPYIHOMACIITA0HBIX ITOYBEHHBIX KapT XO3SHCTB,
paiioHoB u obnacti B 1enoM. CoIpoBOXIAIONIME OIUCAHUS COAEpKar
Oonbiiol 00BbEM MH(pOpMAIMU O MOP(OIOTHYECKUX CBOMCTBax, IpaHyJIo-
METPUYECKOM COCTaBe, COAEP KaHUHN I'yMyca U OCHOBHBIX arpOXUMHYECKHUX
CBOMCTBAX.

BpsiaCKast 00macTh pacroyiokeHa B 00JIaCTH TEpPEXoAa OT JIEPHOBO-
MOJ30JIUCTHIX MOYB K YepHO3eMaM. CI0XXHOCTh IOYBEHHOTO MOKpOBa 00y-
CJIOBJIEHA KaK TI'€0JIOTMYECKOW MCTOPUEH TEppUTOPHM, TaK M AHTPOIIOTECH-
HBIM BO3JICHCTBHEM, NPUBEIIINM K NPAKTHIECKOMY HCUC3HOBCHMIO HEHa-
PYIICHHBIX 30HAJBHBIX CEPBIX JIECHBIX MoyB. OHAKO CBOMCTBA MOYB, MPsI-
MO M KOCBEHHO HCIIOJIb30BAaHHBIC JJIsI UX IeHETHYeCKo#l Kiaccudukaimy,
B JIOCTaTOYHOM CTENEHH COOTBETCTBYIOT KJIACCH(UKAIMOHHBIM BbLAEIaM
JlaKe TPH CYIIECTBEHHBIX CEIIbCKOXO3SIMCTBEHHBIX 00paboTkax. Tak,
HalpuMep, Ha OJHOM W3 yroaui B BBITOHHMYCKOM palioHE, COIIACHO I04-
BeHHOI Kkapte 1980 T., IPUCYTCTBYIOT AEPHOBO-CIA00IOA30JIMCTBIC H Ce-
pbIe JIeCHBIE TIOUBBL. YTOJbe 00padaThIBAJIOCh KaK €IUHOE LeNIoe, IPHIeM
B IIOCTIIEPECTPOCYHBIA IIEPHOJ] BHECEHHE OPraHMYECKHX M MHHEpaJIbHbBIX
ynoOpernil ObUT0 MUHHMAJIBHBIM. PesympTartel mpoBemeHHOro B 2016 T.
OJApOOHOTO O00CIIeOBaHUS ITIOKa3bIBAIOT, YTO COJEp)KaHHEe T'yMmMyca Ha
y4acTKax ¢ pasHbIMH KIacCU(HUKALMOHHBIMU BBIJETIAMU OTIMYAIOTCS CTa-
TUCTUYECKH 3HAYUMO (Tabnuiia).

CpaBHeHHe COlep:KaHUSI FyMyca B Ipe/e/iaX eIMHHYHOIO0 YIOAbs
JJ1s1 Pa3HBIX MOYBEHHBIX KOHTYPOB

JlepHOBO-CPEAHEIIOA30IUCThIC
Cepble J1eCHBIE JIETKOCYTIIMHHU-
IMoxa3zarenu JIETKOCYTJIMHUCTBIC HA TOKPOB-
CTBIC HA IIOKPOBHOM CYTJIMHKE
HOM CYIJIHHKE
[ToBTOpHOCTH 29 31
T'ymyce, % 1,94 2,72

Bonbmnyio eHHOCTh IpeAcTaBIsIeT HHPOPMALUSI O XapaKTepe II0YB000-
pa3yromei nopoasl. Ha npumepe BpIroHMUCKOro paiioHa MOXHO BUAETS,
YTO 3HAYMTENFHBIE TUTOIAAN 3aHATH TOYBAMH, PAa3BUTHIMH Ha IBYWICHAX C
KOHTPACTHBIMU BOIHO-(GOU3NIECKUMHU U BO3IYIIHBIMU CBOHCTBAMH, TAKIMH,
HaTpuMep, Kak MOKPOBHBIN CYTTTHHOK-IIIIOBHN OIIOKH, BOJHO-JICAHUKOBBIC
OTJIOXKEHUS, MOACTUIIAeMble MOPEHOM, DIIIOBUI OMOKU, MOACTUIAEMBINA H3-
BECTHSIKOBBIMHU OTJIOKEHHUSIMU U T. 1. Jlaxke B TOM ciyvae, €clid Mpu MOp-
(hOJIOTMUECKOM OIMCAaHWU B BEPXHEH TOJIIE AWArHOCTHPYIOTCS OJMHAKO-
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BbIE THIIBI M MOJTHIIBI I0YB, BOJHO-BO3AYIIHBIH PEXHUM y HUX OyJeTr pas-
HBIM, 1, KaK CIIeJICTBUE, UX TUIOJ0OPOIUE TaKKe OYAET PasHbIM.

ITouBennoe xaptupoBaHue B 80-e rofbl COMPOBOXKAATIOCH TAKKE KOJIU-
YECTBEHHOM XapaKTepUCTHKON TIpaHyIOMETPUUECKOTO COCTaBa BEpXHEH
METPOBOW TOJIIM II0YB, B TEPBYIO ouepenab MaxoTHbIX. VHpopMmanus mo-
JIOOHOTO poJia HEOLlEHHMa NPU MOJICIIMPOBAHUM AWHAMUKU TAKUX IOYBEH-
HBIX CBOWCTB, KaK COJIEpXKaHHUE YIIIepoJia, TOCKOJIbKY OOIIENPH3HaHO, YTO
CBSI3BIBAHME YTJIEPOJA B MOYBE YMEHBIIAET ITOCTYIUICHUE MapHUKOBBIX I'a-
30B B aTMOC()epy CO BCEMH BBITEKAIOIUMH ITOCIIEICTBUIMH.

Takum 00pa3zoM, y4eT AaHHBIX KPYMHOMACIITAOHOTO IOYBEHHOTO Kap-
THUPOBaHMS B IPEABIIYIINE TOAbI, MEPEBEICHUE WX B ICKTPOHHBIH BHUI
HEOOXOANMO JUIS HCIOJIB30BAHUS B IMPOTHO3aX JAJILHEHIIEr0 COCTOSHUS
MIOYBEHHOT'O TIOKPOBA.

YIK 631.867

OIIEHKA BO3MOKHOCTHU UCIIOJIb30BAHUSA
DJIOTAIIMOHHOI'O IIJIAMA
MOJIOKONEPEPABATBIBAIOIIUX MPENPUSTHIA
B KAUECTBE HCTOUHUKA OPTAHUYECKHUX YIOBPEHU

1. I'. KPOTOB, kanz. c.-x. Hayk, noueHt; I'. B. YHEKWH, kana. c.-X. HayK, IOLEHT
OBI'OY BO «bpsHCKuii TOCy1apCTBEHHBII arpapHblil yHHBEPCUTET,
r. bpsHck, Pocens

B npouecce nponsBoicTBa MOJIOYHOW MPOAYKIMHU Ha npeanpuiatuu THB
«Crip CraponyOckuit» obpasyercs 0oTXoa — (PIOTaMOHHBIN IIIaM, KOTO-
PBIl B HACTOSIIIEE BpeMs BBIBO3HTCS Ha CBANKY. [Ipeampustre mpon3BOaANUT
OIIaTy 3a €ro XpaHEeHWE W YTHIM3aluio. B TO jke BpeMs OTXOABI MOJIOKO-
nepepadaThIBAOIINX NPEANPUSATANR MOKHO MPUMEHATh B Ka4eCTBE HCTOY-
HUKa OPTaHUYECKUX yHOOpeHw npu ux yrunmianui [1, 2]. Lensro manHON
pabOTHI ABJISIETCS U3yYCHHE BO3MOXKHOCTH UCIIOJIb30BaHUS (PIIOTAIHOHHOTO
niamMa B Ka4eCTBE aJIbTCPHATHBHOTO UCTOUYHUKA OPTaHUYCCKUX YAOOpCHUI
OJT KYJbTYPHI, BhIpaIuBacMbie B BpsiHCKOW 00IacTH.

HccnenoBanust mpoBeAeHbl B cOOTBeTCTBUU ¢ [3]. M3ywamu ¢urorok-
CHUYHOCTh KOMIIOCTa Ha OCHOBE IlamMa (hJIOTAI[MOHHOTO W JIBa BapHaHTa
HETIOCPEICTBEHHOT'O BHECEHHUS B MOYBY OTXO/a IEepepabOTKH MOJIOKa: B
MTOBEPXHOCTHBIN CIIOM (MMHUTAIUsl pa3OpackiBaHWS Ha TOBEPXHOCTh H 3a-
JIEJTIKA IUCKaMH); BHECeHHE Ha NryOuHy 10 cM (MMHUTAIHS 3aMaliky).

JI71s TeCTHPOBaHUS MCTIOIB30BaIM BETETAIMOHHBIC COCYABI U3 INIACTHKA
obwseMoMm 0,5 ):[M3, IIoMIaab MOBepXHOCTH — 81 oM, Jlo3b1 0TX0/1a paccyu-
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ThIBaH dKkBUBaNeHTHO 40, 60, 80 1/ra. [Tousa cepas necHast. Kaxxmpiii Bapu-
aHT MMeJI TPH HOBTOPHOCTH. J[Jsi TeCTUpOBaHUs OBUIM HCIIOJIL30BaHBI Cle-
Iylole KyJabTyphl: mieHuna sipoBas «lpeHb», sumeHb sipoBoit «Pay-
LIaHy», TpUTHKale o3umas «Muxace», poxb o3umas «lluxacco», panc o3u-
MBIl «CeBepsiHMHY», ropuna Oenas «Jlyrosckas», Buka sipoBas «Jlrogmu-
na». KoauuecTBo ceMsH B OJHOM BETETALIMOHHOM COCYAE OIpeAesioch
COINTaCHO HOpPMaM BBICEBAa COOTBETCTBYIOIIMX KynbTyp. Ilepen BbIceBOM
Io4Ba B cocynax ypinaxssuack. Yepe3 30 gHell mpoBoOwiIM y4€T IJIMHBI
HA/I3€MHOM ¥ TIOA3EMHOM JacTu pacTeHui. [lomydeHHbIe pe3ynbpTaTsl 00pa-
0aTBIBaJIM CTATUCTHIECCKH (METOJ] OILIEHKH Pa3HOCTH CPEIHUX TI0 KPUTEPHUIO
CrerofieHTa) ¢ uerosb3oBanne MS Exel.

[Ipy monmydeHum Kommocta pykoBoiacTBoBanuch [4]. OmHako He WC-
I0JIb30BaJIM BHECEHHE KYJIBTYpPhI IpuO0B p. Mucor ajist yCKOpEeHUs epepa-
00TKM 0TX0/a. bbIK 3a/10KEeHBI YeThIpe BapHaHTa, HO 110 UCTEYCHUH 2 Me-
CAILIEB KOMIIOCTHPOBAaHUSI TOTOB OKa3ajcCsl TOJBKO KOMIIOCT COCTaBa
topdh+orxoa+NPK. [y ocTanbHBIX BAPHAHTOB (HA OCHOBE CEHA, COJIOMBI U
cMecu cosioMa+Top() BpeMsi KOMIOCTHPOBAHUS JIOJDKHO COCTaBISITH HE
MeHee 3 MecsIIeB.

Bruto mokaszaHo, 9TO TIOBEPXHOCTHOE BHECCHHE (DIIOTAIIIOHHOTO IIIamMa
HEIOYCTHMO, TaK KaK OHO NMPHUBOJAUT K YTHETEHHUIO IPOIECCOB MpOpacTa-
HUSI CEMSH CEIIbCKOXO3SHCTBEHHBIX KYJIBTYP, BIUIOTH IO IIOJIHOTO OTCYT-
CTBHS BCXOXecTH. Ha MOBepXHOCTH MOYBHI aKTHBHO PAa3BUBAIOTCA ILIECHE-
BEIe TpuOBI pona Mycor sp. U o0pa3yercsl INIOTHAsT KOpKa CMECH MOYBBI U
BHECCHHOTO BelIecTBAa. BHECEHHE MOJIOYHOTO MIIaMa «IIO0f 3alaIiky» He
OKa3bIBACT BIMUAHUS HaA CHa60‘IyBCTBI/ITCJ'H)HLIe KYJbTYPbI, TAKUE KaK POXKb
Oo3uMasi, TPUTHUKAJIC O3UMas, BHUKa sApoBasd. I[HH Ooiee YYBCTBUTECJIbHBIX
KyJIbTYp HaOJ0JaeTcs NOCTOBEpHOE YrHETEHHE KOPHEBOW CHUCTEMbI M/WIIN
HalI3eMHOHM 4YacTH pacrteHud. Ha moBepxHOCTH MOYBBI 3a(UKCUPOBaHBI
MHOTOYHMCJICHHBIC CTIOPAHTUHN TJICCHEBBIX I‘pI/I6OB, Pa3BUTHIO KOTOPLIX CIIO-
c0o0CTBOBaJIO BHECEHUE (PIIOTAIIMIOHHOTO OTXO/A.

CopeprxaHue 3JIEMEHTOB ITUTAHUSA B KOMIIOCTaX Ha OCHOBE Iuiama (¢io-
TaIMOHHOTO COTIOCTABHMO C UX COACPIKAaHUEM B TPATUIIMOHHBIX OpraHUYe-
ckuX ynoopenusx. Hanboree TeXHOIOTHIECKH YAOOHBIM CITOCOOOM KOMITO-
CTHPOBAHUS SBISCTCS CMEIIMBAaHUE €ro ¢ TOpdhoM U a30pOCKOH B COOTHO-
menun 60:39:1. Ero arpoxumuueckuii coctaB XapakTepHU3yeTcsi coieprKa-
Huem azota 1,71 %, pocdopa 0,56, xamust 0,87 %, a mpoBepka Ha PUTOTOK-
CHYHOCTH TI0Ka3ajia 0e30MacHOCTh, YTO MO3BONISIET PEKOMEH0BATh KOMIIO-
CTHpPOBaHHE KaK HamboJiee palnMOHAIBHBIM CHOCOO IMOATOTOBKH JAaHHOTO
0TX04a i1 BHECCHU B IIOYBY B KAYE€CTBE OPIraHUYCCKOT'O y2106peHI/Iﬂ.
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BJIMSHHUE JIAKPUIIBI HA XAMWUYECKUAA COCTAB
CEPO3EMHO-JIYT'OBOU MOYBBI 'OJIOJHOU CTEIIN

P. KVPBAHTAEBl, II-p C.-X. HayK, aKaJeMHUK;
A. KAPUMOB?, kanp. tex. HayK;

H. COJIMEBA!
"HayuHo-Kcce10BaTeNbCKII HHCTHTYT I0YBOBECHUS M arPOXUMHH,
2IWwi MEKAYHapOIHBIH HHCTUTYT BOJHBIX MPOOIIEM,

r. Tamkenr, Pecy6nrka Y36ekucran

B Ceipnapeunckoii obmactu Y30eknucTana oOrmas miomanb 3eMeib Co-
crasisier 286,9 ThIc. TEKTapoB, U3 HUX B CEILCKOXO3SMCTBEHHOM 000pOTE
Haxoxautcs 2514,4 teIc. ra, TpynaHOMenuopupyeMmsix — 23,9 Teic. ra. B pe-
3y/lbTaTe HEBO3[ENbIBAHUS CEJIBCKOXO3SHCTBEHHBIX yroauit 1845,1 ra 3e-
MeIb NPEBPAaTHINCh B HENPUTOTHBIE, 36MIIH IUIOXUX MEINOPATHUBHBIX CO-
cTostHUM cocTaBistroT 1432,45 ra.

B nmpenenax 30HBI OpOIICHHS HA 3HAYNTEIBHON IIIOIIAAN TAKKE PAa3BH-
TBI CHJIBHO3ACOJICHHBIC TTOYBBI C HEOIArONPHUATHBIMHE BOIHO-(pH3NIECKUMHU
CBOHCTBaMH, TaK Ha3blBaeéMble TpyAHOMENMOpHpyeMble. Paccioenne u
OCBOCHHE UX COIPSHKEHO C OOJIBIIMMHM 3aTpaTaMH OPOCHUTEIBHOW BOABI U
Tpyna. KanuranbHele IPOMBIBKM TaKMX MOYB Ha ()OHE 3aKpPBITOrO JpeHaxa
He 00eCTIeYUBaOT TPEOYEMYIO0 CKOPOCTh (PHIIBTPAIIMH BOJBI U CBOCBPEMEH-
HBIA €€ OTBOJ 3a MpEeebl MEIUOPUPYEMOil TioNiaau. Pa3paboTka HOBBIX
TEXHOJIOTHII OCBOGHHS TPYAHOMEIHOPHPYEMBIX 3€MeNlb C NPHUMEHCHHEM
arpoMeIMOpPAaTHBHBIX U arpOTEXHUYECKUX MEpOTNpHATHH, CTpyKTypoobpa-
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30Bareel W BO3JACIBIBAHHEM KYJBTYP-OCBOMUTEICH TO3BOJIUT TOBBICHTH
IUIOIOPOIUE TTOYB U 3(P(PEKTUBHOCTH MX MCIIOIB30BAHHS.

Otu pa3pabOTKK KpaiHe BaKHBI M aKTyallbHBI JUIsI OYIYIIMX ITOKOJIC-
HUM, MO3TOMY OXpaHa MPHUPOJTHBEIX PECYPCOB, B TOM YHCIIC U MOYBCHHEIX,
BBIIIUIA 32 PAMKH YUCTO TOCYIapCTBEHHOW MPOOJIEMBI U CTala MEXrocyaap-
cTBeHHO#. OT MPUHIUIHATBHBIX MOAXO0OB K PEIICHUIO TEX WM UHBIX BO-
MPOCOB 3aBUCHUT CYMICCTBOBAHHME IUBWIN3AIMH. JTO U ONPEICISICT aKTy-
AITBHOCTH MCCIIEOBAHUS, KOTOPOE M3yYaeT M3MEHEHUSI OCHOBHBIX CBOWMCTB
MIOYB MO/ BIMSIHAEM OHOMEIHOPAaTHBHEIX KYIBTYP.

Lemnbto wccmenOBaHUM SIBISIETCSI YCTAHOBIICHUE BIMSHUS JIAKPHUIBI Ha
M3MCHEHHE OCHOBHBIX CBOMCTB ITOYB.

Oo0bexramu uccnenoBanuii 3a mepuox 2014 r. u3dbpan maccuB «I ama-
0a», KaK KPYMHBIA 00BEKT CEIbCKOXO03SIIICTBEHHOTO Mpou3BoacTBa. Ha BTO-
poit HaamoiimeHHOU Teppace peku ChIpAapbu, CIOKEHHOW aTIOBUATbHBI-
MU OTJIOKCHUSIMHU CEPO3EMHO-ITYTOBBIX MOYB, /I KOMIUIEKCHOTO M3yYCHUS
BIMSIHUSL JIAKPUIBI Ha MEIHOPATUBHBIC, BOAHO-(QU3NYCCKHE, XUMUYICCKHE
CBO¥CTBA OBLIM OMpPEIEIICHBI 6 KITFOUEBBIX IUIOMIAI0K, Ha KOTOPBIX JIAKPHIIA
BBIPAIIMBAIACh B Pa3jIndHbIC rosl. Ha Kaa0i riomaake ObLIH 3aJI05KEHBI
OTIOPHBIE pa3pe3bl A0 TIYOMHBI TPYHTOBBIX BOJ WM JI0 TIIyOWHBI Ooiee 3
METpOB.

B Basyrckom paiiore Ha Tepputopun ABII «["amaba» pacmpocTpaHeHEI
TPYAHOMEIOPUPYMEIC 3eMJIH, Ha dTHX yJ9acTKaxX IMOCAXKCHA JIAKPHUIlA B pa3-
JUYHBIC TOIBI BHIPAIUBAHUS JUIS TTOJYYCHUS IICHHBIX KOPHEH IS TPOU3-
BOJICTBA JICKAPCTB, MOIYICHUST KOPMOB JIJIS )KUBOTHBIX U YIYYIICHHS MEJTH-
OpPaTHBHOTO COCTOSIHHS MOYB.

Iony4yeHHBIC TaHHBIC TOKA3BIBACT, YTO HA IAIIHE B TAXOTHOM CJIOE CO-
JiepKaHue TUIOTHOTO ocTaTka coctaisieT 1,980 %, moa maxoTHBIX TOPU30H-
TOB Ha ri1yOuHe 10 omHOro merpa (35-60 u 60-95 cm) — 2,000-2,100 %,
HU3y ymeHbinaercs ot 1,505 1o 1,260 %. 310 MOXKHO OOBSICHUTH TEM, YTO
Ha IMalTHe He MPOBOJMIIACH TIPOMBIBKA 3eMellb, N3-32 3aCOJICHHOCTH CEMEHA
XJIOMMYATHUKA HE B3OIUIM, a K JIETY 3a CUET HCIApCHUS Ha MOBEPXHOCTU
HAKAIIMBAIOTCS COJIM, B Pe3yJIbTaTe TOYBa 3aCOJSACTCS IO CHIIBHOU CTCTICHHU.

VY4acTKu MEepBOro rojia BRIPANIMBAHUS JIAKPHIIBI [0 CPABHCHUIO C TIalll-
Heill ObuTM 0oJiee MeHee 3aCOJICHBI, TaK Kak Mepes] MOCaJAKON JTaKpHUIIbI MO
3amaxajy ¥ MOCJe MOCAIKU IMOJIMBAIKNCH BEreTAIIMOHHBIM CIIOCOOOM, B pe-
3ylbTaTe OHHU IPOMBIBAINCH J0 CPEAHEH CTETeHH 3aCOJICHHOCTH IMOYBHI
[osToMy 3meck IO TPOGIITIO B MpeaesaXx CpeJHe CTETeHN 3aCOJICHHOCTh
KOJICOJIETCS M COZIEPKUTCS B MTAXOTHOM cJIoe IIOTHOTO ocTtatka — 1,230 %,
B TIOATIAXOTHOM cioe HamMHOTO Oonbme — 1,435 %, Ha rmyomae 53-90 cm —
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emé menbiie — 1,365 %, Ha rnyoune 90—-120 cM onsTh yBeTHMYHBACTCS O
1,585 %, a ¢ ryounsl 120 cM 10 YpOBHS T'PYHTOBBIX BOJ IOCTEIICHHO
ymMmeHbIaercs ot 1,450 mo 1,355 %.

Ha d4eTBEpThIii roJ] BRIpANIUBAHMS JAKPUIBI MOXHO YBUAETH APYTYIO
KapTHHY: HAYMHAS C TAXOTHOTO CIIOS J0 TIyOHHEI 82 CM MMOYBa 3aCOJICHA JI0
cnaboii crermeHu 3acoyieHHOCTH, cocTaBisis ot 0,735 mo 0,890 % mioTHOTrO
ocrarka. Haunnas ¢ riry6unst 82 cM 10 320 cMm Habnoganack 3aColIeHHOCTh
MTOYBEHHOTO MPOQIISA CpeqHEH CTEIeHH. JTO MOATBEPKAAET, UTO HA YeT-
BEPTHIA TO/ BRIPAIIMBAHUS JIAKPHUIIEI BEPXHUE YaCTH MOYBECHHOTO MPOQUILST
PaccoBaIHCE.

[lecToit Tox BRIpaIIUBaHUSA JIAKPHIIEI CYIIIECTBEHHO BIHMSET HA COJNEBOM
COCTaB TOYBEI, TIPH 3TOM BECh MPOQIIIb 10 YPOBHS TPYHTOBBIX BOJ Pacco-
JIUBATCS 10 CJ1a003aCOJICHHOM U He3acoIeHHOU creneHn. OCOOCHHO HYKHO
OTMETUTb HUXXHUC CJIOU, KyJda IMPOHUKIIM KOPHU JIaKpUILbl, OHU 6I)IJ'II/I pac-
COJICHBI JI0 He3acoJICHHOW creneHd. [1o mpodmiro coaepkaHue MIOTHOTO
ocrtartka kosebnercs ot 0,270 go 1,200 %.

OueHp UHTEPECHBIE JaHHBIE MTOTYUYEHBI TOCNe YOOPKU KOPHEH pacTeHHH
M3 BEPXHETO CJIOA Ha JACCATOM T'OAY BbIpalllMBAHUA JIaKpPUIIBIL. ITouBsl pa(e]
JIBYXMETPOBOH TOJIIMHBI PACCOJICHBI IO HE3aCOJICHHOH CTENEeHH, COCTaB-
Jsrorer ot 0,410 mo 520 %.

Io conep:kaHUIO OOMICH IIEIOYHOCTH IO CPABHEHHIO C MAXOTOH U JaB-
HOCTBIO BEIPAIlIMBaHUS MO MPOQUII0 0COOBIX pa3WYuii HE HaOIIF0JaloCh.
Ha mamrae ona xone6nercs ot 0,27 mo 0,030; B mepBEIil TOA BRIpAIIBAHUS
nmakpursl — ot 0,024 mo 0,033 %, Ha yeTBEpThIi TOoA — oT 0,018 mo 0,030 %,
Ha mecroi rog — ot 0,021 1o 0,033 %, na gecsroii rog — ot 0,030-0,033 %.

Oco0bIii MHTEpEC BBI3BIBACT COJACPIKAHHME XJIOpa, KOTOPBIH HIpaeT
0OJIBIITYIO0 POJIb TP 3aCOJICHUH MOYB. [T0CKOJIBKY MAIIHS CHIIBHO 3aCOJICH-
Has, B HEW comepKUTCA OOJBINIOE KOJIMIECTBO XJIOpa, KOTOpPOe KojebieTcs
o mpo¢wmmo Ha mamHe oT 0,101 mo 0,210 %, Ha mepBEIA rof BRIpAIIHBaA-
Hus nakpunbl — ot 0,077 o 0,171 %, wa gerBEpthiid Tox — ot 0,070 mo
0196 %, nHa mecroit rog — ot 0,010 mo 0,038 % u Ha gecsaTol TOO —
ot 0,014 o 0,066 %. DTH naHHBIE CBHIECTENHCTBYET O TOM, YTO JIaBHOCTh
BBIPAIMBAHYS JIAKPUIIBI BIUSICT HA CTCICHb 3aCOJICHUSA. C YBEIMYCHHEM
CpOKa JIaBHOCTH BBIPAIIMBAHUS JIAKPUIIEI YMEHBIIIAETCS COJICPIKAHIE XJIopa.

Ha cTeneHb COJOHIIEBATOCTH CHIBHO BIIHSET COJICPKAHUE B TIOYBE Mar-
HUS W HATpUsA. BHOJOTHYECKUI METOJ OCOJIOHIICBAHHS IIOYB SIBJISETCS
HAWTYy4IIAM MeTooM. [Ipu OMOIOTHYecKOM OCOJOHIIEBAHUHT YBEIHMYUBACT-
Csl KOJIMYECTBO OPTAaHWYECKHUX BEHIECTB M aKTUBU3UPYETCS MHUKPOOHOJIOTH-
YyecKas JesITeIbHOCTD MoYB. [103TOMY ¢ BBRIpaIIMBaHHEM JIAKPHIIEI OCOJIOH-
IIOBBIBAaHHUE TOYB SIBIIIETCS aKTyaJdbHBIM BompocoM. ComepskaHHe MarHus
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konebuercs mo npodmmo Ha nammae ot 0,040 mo 0,061 %, Ha mepBEIi rox
BeIpamuBanus gakpuusl — ot 0,043 o 0,075 %, Ha yeTBEépTHIK — OT 0,009
10 0,036 %, na mecroii — ot 0,009 mo 0,048 % u na necsareiii — ot 0,006 10
0,24 %. Conepxxanue HaTpus 110 poduinto kosiedercs Ha namHe ot 0,110
10 0,210 %, na nepsbiit rog — ot 0,055 1o 0,110 %, Ha 4eTBEPTHIH, 1IECTOM
U JecsSThIi ToJbl cO0TBeTCTBEHHO paBHO oT 0,087 mo 0,179 %, ot 0,02 mo
0,055 u ot 0,001 mo 0,002 %.

Takum 00pa3oM, B 3aBUCUMOCTH OT JaBHOCTH BBIPAIIMBAHUS JIAKPUIIHI
MOYBa CTAaHOBHTCS HE3aCOJIEHHOHN, Ha JECATOM IOy BHIPAIIUBAHUS COMCP-
JKaHWe HAaTPHs JOCTHTaeT HEe3HAUYUTENFHOTO KOMUYECTBA. DTO MOKHO 00B-
SICHUTH TeM, YTO KOPHH JIAaKPHIBI CIaTKWe, 3HAYNT, B HEH comepiKarcs ca-
xapa. s oOpa3oBaHus caxapa, Kak HaM W3BECTHO, Hy)KeH HATPHH, IT03TO-
My Ha COJIOHIIEBATHIX II0YBAX XOPOIIO pacTeT W MacT ypokail caxapHas
CBEKJIa, a TAaKXKE XOPOIIO Pa3BUBACTCA M OCOJOHIIOBHIBACT MMOYBEHHBIN
PO JIAKPHIIA.

OmnpeiesicHUEe MOTJIOIMICHHBIX OCHOBAHUIN ITOKA3bIBACT, YTO HA TAIHE
CyMMa KaTHOHOB 1O mpoduiro nouBbl Bapeupyer ot 10,49 1o
13,71 Mr/akB., Ha TepBBIA TrojJ BhIpamIMBaHUs Jakpuusl — oT 8,06 10
12,71 mr/3kB., Ha YeTBEPTHIH, MICCTOW U AECATON T'OJ BHIPAIIUBAHUSI — CO-
orBeTcTBeHHO OT 9,81; 8,24; m 8,01 mo 12,11; 10,84; u 12,01 mr/3kB. Bo
BCEX M3YYCHHBIX pa3pe3aX MarHW{ IMpeBaUpyeT HaJ KaJbIUeM, HATpUN
HaJ KanueM. Hambombiee KOMMIeCTBO MarHusl OTMEUYCHO HA IIECTOM TOLY
BEIpAIIMBAHU JTAKPULBI — 56,27-76,73 % oT 00IIeii cyMMEI, ITOCIEAYIOIIee
MecTo 3aHUMaeT aecsateid — 34,43-65,80 %, mepssrit — 31,45-50,87 %, get-
BépthIid — 28,87— 43,01 % u mamms — 30,15-37,80 %. Haumenbiee Kou-
YECTBO HATPHUS OT CYMMBbI MMOTJIONICHHBIX OCHOBAHUN OTMEYCHO Ha MIECTOM
rojly BeIpaniuBanus Jakpuusl (3,97-5,22 %), nocneayrouumM HIAET MO JaB-
HOCTU BBIpaIMBaHus necATeii — oT 13,52 mo 47,02 %, derBepThlii — OT
42,02 mo 51,78 %, nepseiit — ot 21,46 mo 51,81, mamus — ot 40,35 mo
48,42 %.

B 3aBrcHMOCTH OT MaBHOCTH BHIPAIIMBAHUS JAKPUIBI XUMUYECKHAN CO-
CTaB TIOYB U3MEHSETCS B IIUPOKUX Ipejenax. Tak, HampuMmep, ColepKaHue
ryMyca Ha IaXOTHOM CJIO€ Ha MAIllHE U B TEPBBIN T'0J] BEIPAIIUBAHUS COOT-
BerctBeHHO coctaBwiio 0,60 u 0,72 %, B TO e Bpemsl Ha YETBEPTHIA —
1,14 %, wmectoit — 1,24 % wu nmecsaterit ronsl BeipamuBanus — 1,50 %. Ot
JTAHHBIC TOATBEPKIAI0T COJCPKAHUE BaJIOBOro a3ora. [TocKoNbKy makpuia
cunTtaercs 6000BOH KyIbTypoOH, HanOoIbIIee KOJMYECTBO BAaJOBOTO a30Ta
HaKaIUTUBAaeTCsA B IMMaxOTHOM cioe Ha aecsitoM roxy (0,133 %), serBepTom
(0,139%) u mecrom (0,126 %) romax BeIpAlMBaHHS JIAKPHUIIBI, a
HaWMeHbIee KoamaecTBo azota coxepxut mardas (0,059 %) u B mepBbIit
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rox (0,070 %) BeIpamiuBaHus Jakpunbl. Ha Bcex mcciieqyeMBIX ydacTKax
0 TPOQUIII0 CBEPXY KHHU3Y 3aKOHOMEPHO yYMEHBIIACTCS COJNCPIKAHUE TYy-
Myca ¥ a30Ta B MIOYBE.



VIIK 635.1/8:631.531(083.131)

YPOKAMHOCTH TOMATA ITPU UICTTOJIb30BAHUA
OPT'AHO-MHUHEPAJIBHBIX CYBCTPATOB
B MAJIOOBFBEMHOU I'MAPOITIOHUKE KA3AXCTAHA

I'. C. KYCAUHOBA, xanz. c.-x. HayK, Ipodeccop;
E. IL. IIETPOB, g-p c.-x. HayK, mpodeccop
Kasaxckuit HallmoHaIbHBIN arpapHblil yHUBEPCUTET,
r. Anmatsl, PecriyOnuka Kazaxcran

CrpourenscTBo Temul B Kasaxcrane B mocienHue rojpl npuoOpeno
YCTOHYMBYIO TEHIEHIMIO K HEYKIOHHOMY pPa3BUTHIO TEIUTHYHOTO
OBOILIEBOJICTBA, OCOOCHHO yBEJIMUEHHE IJIOIAAN 3UMHUX TEIUTHIL.

Hapsiny ¢ TpaauIMOHHBIM IOYBEHHBIM CyOCTpaToM (IepHOBas 3eMuls,
NeperHoii, HaBo3) Bce OOJIbllIee KOJMYECTBO XO3SIHUCTB OCBAMBAET TEXHOJIO-
THIO BBIPAIMBAHUS OBOIIHBIX PACTEHHH METOJOM MalloOOBEMHOM T'HIpo-
MOHUKHM Ha MCKYCTBEHHBIX CyOCTpaTax — OPraHMYECKHX M MHHEPAIbHBIX.
CyTp BBIpAaIIMBaHWS TaKAM METOJOM 3aKJIIOYaeTCs B pa3sMCEUICHHH B
TEIUIMIE Y3KHX JIOTKOB, 3allOJIHEHHBIX CYCTPaToOM, Ha KOTOPBIE CBEPXY
MEePUOANIECKH [T0ACTCsI MUTATEbHBIN pacTBop [1].

Hcnonp3oBaHne B  MaloO0BEMHOW THAPOIOHHWKE TPAIWIMOHHBIX
cybcrpaToB (MuHepaibHash Bara, TOp(), KOKOCOBas CTpPY)KKa) HMeEeT
CyILIECTBEHHBIE HENOCTAaTKU. Tak, BechbMa IpoOieMaTHYHAa yTHIM3aLUA
MHUHEpaJIBbHON BaThl MOCJE €€ UCIIOb30BaHusl. MuHepanbHas Bata, Topd u
KOKOCOBasi CTpYKKa — HUMIIOPTHPYEMBbIE MaTepHajbl, UX CTOMMOCTb U
3aTpaTbhl 1O TPAHCIIOPTHPOBKE HAKIAIBIBAIOTCS HAa Ce0ECTOMMOCTh
mpoayKiuu. BciencTBue 53TOro NPOUCXOIUT YAOPOKAaHHE OBOIIHON
MIPOJYKIINH, @ BO3MOXKHAsI MPUOBLIH OT IPHOOPETEHHS CyOCTPAaTOB OCTAETCS
3a mpenmenamu pecryOmuku [2, 3]. TloaTomy BO3HUKIA HEOOXOAMMOCTH
MONCKa HambOoJiee AEIIEBBIX CYOCTPATOB MPEANOYTUTEIHHO W3 MECTHOTO
CBIPBSL.

Briepeeie B Kaszaxcrane anmst MamooObeMHOH THAPONOHUKH HaMHU
NPEATIOKEHa TEXHOJOTHSI HCIIONb30BAaHMS JEHIEBBIX OTEYECTBEHHBIX
CcyOCTpaTOB M3 MECTHOTO CBIPbsS, KOTOpbIE MOTYT OBITh 3(P(PEKTUBHO
YTHIM3UPOBAHBI TOCIIE UCHOIR30BaHMA. C LeNbl0 YCTaHOBJIGHHUS CyOcTpa-
TOB M3 OTE€YECTBEHHOTO CHIpbs HamMu B 2012-2014 rT. B 3UMHEH TUIEHOYHON
teruie Kazaxckoro HUM kapTodeneBoncTBa u OBOIIEBOICTBA MPOU3BO/I-
ctBa ¢upmer KOxuoit Kopen «Bokynggreenhousesltd», koropast pacmosio-
JKEHa Ha CEBEPHOM CKJIOHe 3awmmiickoro Amaray Ha BeicoTe 1000 M Han
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YpOBHEM MOp#, OBUT 3a5105keH ONbIT. ONBIT 3aKJIaIbIBAJICS B 3UMHEH TETIIH-
1€ 110 TEXHOJIOTUH BBIPAIIMBAHUS METOJIOM MAJIOOOBEMHON THAPOIIOHHKH.

OOBeKkTaMH UCCIIeIOBaHMs OBUIM CYOCTpaThl MHUHEpAJbHBIC M OpPraHU-
YecKre, KaKk UMIIOPTHBIC, TAK ¥ MECTHOTO MPOU3BOACTBA. [ ombITa B3AT
rubpun termmyHoro Tomara F; Kroepuno xomnanuu «Puiik Lipaan» (Hu-
JIepIaHIbI)

VYpoxkaii 3a BEreTaluio MPH BBIPAUBAHMKA TOMATa HA MUHEPATbHBIX
cyOcTpaTax HamOONBIINM OBUT B BapuaHte ¢ mepiautoMm (19,2 kr/m?), Ha
OpraHMYECKHUX CyOcTpaTax: Ha KOKOCOBOH cTpyxke (22,7 Kr/M?); TIpH BBI-
palMBaHUM Ha OpraHOMHHEpasibHOW cMmecHu (1:1) — B BapmaHTe mepiauT +
KOKOcoBasi cTpyxka (23,8 kr/mM?); ipu BeIpammBanun Ha cmecu (1:2) — B
BapHaHTE IEPIUT + KOKOcoBas cTpyxka (32,8 kr/m?). Maremarnaeckast
00paboTKa MOJYYCHHBIX JaHHBIX [TOKa3ayia JOCTOBEPHOCTH MPHUOABOK ypoO-
kas (Tabnuua).

YpoixkaiiHocTs M 5KOHOMUYecKast 3 deKTHBHOCTH BhIpannBaHus ToMaTa F;
Kroepuao Ha paszanunbIx cydcrparax (2012-2014 rr.)

. 3aTpaThl Ha Yucreiit | Cebecron-
VYpoxaii, | Bepyu- Penraberns-
Bapuant 2| BBIpalllMBaHUe, | J0XOJ, MOCTh 1 KT, o
KI/M Ka, Tr/M 2 HOCTb, %
TI/M /M ™
Munepaisuaz sata 160 | 5867 5862 5 366,4 -
(KOHTPOJIb)
epiut 19,2 7017 4288 2729 2233 36,6
Kepam3zur 13,5 4826 4288 538 317,6 12,5
KokocoBast cTpyxka 22,7 8207 8662 - 381,6 -
JIpeBeCHbIC OIMMIKI 16,9 6133 4288 1845 253,7 43,0
Prcosas menyxa 11,8 4393 4288 105 363,4 2.4
[lepmat + KoKocOBas| 535 | g576 6476 2100 272,1 32,4
crpyxka (1:1)
[lepuur + Apesec- 179 | 6530 4289 2241 239,6 52,2
Hbie ok (1:1)
[lepur + pucosas 161 | 5817 4289 1528 266,4 35,6
menyxa (1:1)
[lepiut + KOKoCOBAA| 95 | 19175 7710 3465 235,1 44,9
crpyxka (1:2)
[lepuur + apesec- 21,1 | 7020 4794 2226 227,2 46,4
ubie ormike (1:2)
[lepmur + pucosas 169 | 5780 4794 986 283,7 20,6
mrenyxa (1:2)
HCPgs 0,68-0,01
Sx % 41-58

Taxum 06pa3oM, BeIpalllUBaHUE TOMAaTa Ha MUHEPAIbHON BaTe 1 KOKOCOBOH
CTPYKKE 0Ka3aJ0Ch SKOHOMUYECKH Hed()(HEKTHBHO BBUAY BHICOKOW CTOMMOCTH
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3TUX UMIIOPTUPYEMBIX CyOCTpaTOB, a HA PUCOBOM LIETyXe — U3-3a HU3KOH ypo-
JKaHOCTH.
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VJIK 635.63:631.544.71

BJIMAAHUE PA3JINYHBIX OPTAHOMMWHEPAJIBHBIX
CYBCTPATOB HA KAYECTBO U YPOKAMHOCTBD CAJIATA
B YCJOBHUSAX 3UMHEM TEIJIMIIBI FOTO-BOCTOKA
KA3AXCTAHA

I'. C. KYCAUHOBA, kanz. c.-X. HayK, Ipodeccop;
JI. A. CMATYJIOBA, PhD noxropast
Kasaxckuil HalmoHabHBIN arpapHblil yHUBEPCUTET,
r. Anmatsl, PecriyOnuka Kazaxcran

B passurun KazaxcraHa arponpOMBIIITICHHBIH KOMIUIEKC 3aHMMAeT
ocoboe Mecro. [yt pa3BUTHs CelIbCKOTO Xo3siiictBa KasaxcraHa mmerorcst
00JIbIIINIE BO3MOKHOCTH.

JI1  KpYTJIoroAnYHro OOECHEUeHNsT HACENEHHUs] CBEXHMHU OBOILAMH
HEOOXOANMO PAIMOHAIBHO COYETAaTh BBHIPAILMBAHHE OBOLIEH B OTKPBHITOM
TPYHTE ¥ B 3UMHUX TEIUINIAX.

B Hacrosmee BpemMs B 3MMHHX TEIUIMIAX OBOILIM BBHIPANIMBAIOT B
OCHOBHOM METOJIOM Ma000BEMHON THIPOIOHUKHA C HCIIOIb30BAaHHEM
pa3MuHBIX CyOCTpaToB: TOPd, MUHEpAJIbHAs BaTa, KEPaM3HUT, BEDMHUKYIIUT,
HNEepIUT, JAPEBECHbIE OINUIKH, pPUCOBas NIeIyXa, KOKOCOBas CTPYXKKa,
COJIOMEHHAas pe3Ka, IPaHyJUpOBaHHBIM MeHomnacT u T. A. [1]. Cpenu
cybcTpaToB Haubosee pacpoOCTPaHEHHBIH M 4acTO MPUMEHSEMBIH — Topd.
Opnnaxo B Kazaxcrane Het Topda, ero 3aBo3st k Ham u3 Poccun, benapycu,
OuHIAHANY ¥ IpYrux cTpaH. Bropoe mecTo W3 CyOCTpaToB 3aHMMaeT
MHUHEpalbHas Bara, KoTopas OKcnoptupyercs w3 Hwuaeprnannos,
Ounnauauu, Poccun. Tperbe MecTO 3aHUMAET KOKOCOBAsl CTPYKKa,
koTopas 3aBo3utcs u3 lllpu-Jlanka, Hunepiannos [2, 3]. Mcmons3oBanue
BBIIICTIEPEUUCIICHHBIX IMIOPTHBIX CYyOCTPaToOB S3KOHOMHYECKN HEBBITOJIHO,
TaK KaK 3TO TNPHBEAET K IOBBILICHUIO CEOECTOMMOCTH BBIPAIIMBACMON
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npoxyknuu. IlosToMy i pemieHHss BOIpOca HMMIOPTO3aMEINEHHS
NIPOBOAMJINCH ~ MCCIIENOBAaHUsI 10  moadopy CyOCTpaToB  MECTHOTO
IIPOU3BOJICTBA.

HVccnenoBanus MpoBOJAMINCH B TICHOYHBIX 3UMHUX Terunuax (FOxnas
Kopest) ¢upmbr «Bokyng greenhouses Itd» Ha mucroBoM canare copra
[Monesnsiii (Poccust), kouanHoMm — KpynHokouanusiii (Poccust). Dt canatst
BBIPALMBAINCH HAa PAa3JIMYHBIX cyOCTparax: MepiuT, KOKOCOBAasl CTPYKKa —
U WX cMmecax (mepiuT + KokocoBas crpyxkka — 1:1, 2:1, 1:2). Hdua
MOJTOTOBKH paccajbl CEMEHA CajaTa CEsIM B KacCeThl pasMepoM 5X5 cm
(02.03.2015). INocanky mpoBoAWIM: JIUCTOBOH caiar B Bo3pacte (16 mHeir)
1 Ko49aHHbIHN canat (23 mas) mo cxeme 15%30, 30%30 cM COOTBETCTBEHHO.

ITo pesynpraTam OHOMETPHYECKHMX HM3MEPEHHH HamOOJIbIIAS BHICOTA
pacteHusi Obula OTMEUYEHa Y JIMCTOBOIO cajaTa B BapuaHTe IEpIUT +
KOKocoBas cTpyxka 1:2 (38 cMm), a y KO4aHHOTO caaTa KOKOCOBasi CTPYKKa
(23 cm). Hanbonpmmii tnaMeTp po3eTKH JIMCTOBOTO cajlata ObUI B BapHaHTe
¢ KOKOCOBO# CTpYXKoii (40 cM), y KOYaHHOTO cajlaTa B 3TOM K€ BapuaHTe
(29 cm) m mepiur + KokocoBas crpyxkka 1:2 (29 cm). Haumbonbmas
IUIOINAAb JIMCTOBOM pO3€TKM Yy JIHCTOBOIO M KOYAaHHOIO cajara
chopMupoBaach B BapHaHTE Ha KOKOCOBOW CTpyXke — 52264 Y
3556,4 cM? COOTBETCTBeHHO. HaMMeHbIIMI MOKa3aTelb ObLI OTMEUYEH B
BapHMaHTe TepIuT + KoKocomas crpyxkka (1:1) — 4397 cm’® y mmcroBoro
canara, a y KOYaHHOTO TaKKe B BapuaHte 2:1 oHa cocraBuia 3198,6 cM.

Jlisi OLEHKH KadecTBa Yposkash HMPOBOMWIN OMOXMMHYECKHH aHann3
ToBapHOW dacTu camata (Tabm. 1). OguH W3 OCHOBHBIX IOKa3zaTelei
KayecTBa cajaTa — 3TO COJAEpXKaHUE CYXOro BellecTBa. Y JIUCTOBOTO U
KOYaHHOTO cajiaTa OoJbllIe BCEro CyXOro BellecTBa OBLIO OTMEYEHO B
BapHaHTe TepiuT + KokocoBas ctpyxkka (1:2) u cocraBuno 7,11 % u 7 %
cooTBeTcTBeHHO. Buramuna C HaunboJbliee KOINYECTBO OBUIO OTMEUYEHO Y
JHCTOBOTO cajlaTa B BapHaHTEe MEPIMT + KOKOocoBas cTpyxka (2:1) —
17,5Mr, y KO4aHHOro cajaTa B BapHaHTE C KOKOCOBOM CTPYXKOH —
15,74 wmr.

Hnsa camara mpenensHO nmomyctumasi koHueHTparws (ITK) murpator
cormacHo CanlluH 42-123-4619-88 u CanlluH 4.01.71.03 cocraBmser
2000 mr/kr. B m3y4aeMBIX BapHaHTaX COJCpXKaHWE HHUTPATOB ObUIO B 2—
3 pasa HIXe.
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Ta6nuia 1. BuoxumMuYecKHe MOKA3ATEIH CAJIATa

Bapuant Cyxoe Butamun C,| O6mue Kucnor- Hurpartsi,
BelecTso, % mr % caxapa, % | HocTb, % MI/KT
Jlucrosoii canat IloJie3Hbli
Tepaut 5,32 12,26 1,25 0,37 256
KokocoBas cTpyxka 6,9 16,38 2,5 0,34 260
1:1 6,3 10,8 2,35 0,57 298
2:1 5,6 17,5 2,06 0,25 234
1:2 7,11 15,7 3,01 0,75 276
Kouannblii canat KpynHokouyanublii
[epaut 6,9 13,4 2,1 0,31 246
KokocoBast cTpyxka 6,8 15,74 3,93 0,18 204
1:1 5,7 12,4 3,03 0,51 345
2:1 5,68 14,5 2,92 0,46 238
1:2 7 13,8 2,94 0,48 259

Bec omHOro pacreHust onpenenser ypokalHOCTh cajaTta. Y JIMCTOBOIO
caylata HanOOJIBIIMIT Bec ObIJI OTMEYEH B BapHaHTE IPH BHIPAIIMBAHUM HA
KOKOCOBO# CTpyXKe U coctaBmwi 96 T (Tabn. 2), y KOYaHHOTO canara Bec
OJITHOTO pacTeHHs] M BEC OJHOr0 KOuyaHa ObUI OONBIIMM TaKXe B 3TOM
Bapuanre (Tabu1. 3), 4TO BIOCIIEACTBHH, XOTh U B HE3HAYNTEIILHOM CTEIICHH,
OTPa3WIOCh Ha YPO'KaWHOCTH.

Tab6auna 2. YposxkaiiHocTh cajaTta copra Ilone3nbrii

Bapuanr Bec opHoro pacrenus, r YV pOxKaitHOCTb, KI/M°
[epaut 87 2,87
KokocoBas cTpyxka 96 3,16
1:1 90 2,97
2:1 86 2,83
1:2 88 2,9
HCPgs 0,05
X% 1,6

Ta6nuna 3. YpoxkaiiHocTs copra KpynHokoyaHHbII

Bec, r
Bapunant YpoxaltHOCTb, Kr/M?
OJTHOT'O pacTeHUs KOYaHa
1 2 3 4
[lepaut 288 187 2,05
KokocoBas cTpyxka 308 215 2,36
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Oxkonuanue tabn. 3

1 2 3 4
1:1 297 194 2,13
2:1 284 192 2,11
1:2 300 200 2,20
HCPgs 0,013
X % 0,5
Takum 06pa30M, Y4UTBIBAsA JAaHHBIC 1o Ka4€CTBCHHBIM

(OMOXMMHYECKIM) TIOKa3aTelsIM W 10 YPOXKAMHOCTH, MOXHO CIENaTh
MPEBAPUTEIBHBINA BBIBOJ, YTO JIYYIINM CyOCTpATOM JJIsi BBIPAIMBAHUS
cajata B TCIUTUIIC MOXET OBITh OpraHOMHHEpalbHAas CMECh MEPIUT +
KOKOCOBAasi CTpYKa B COOTHOIIeHUH 2:1.

JIMTEPATYPA

1. Cumurtunes, X. TemmnyHOe OBOIICBOACTBO HAa MAIOOOBEMHOII TI'MAPOMOHMKE /
X. Cumuruues, B. Kanazopcka. — M.: Arponpomusaat, 1985.

2.CaBunoBa, H. 1. TexHonorus BHIPAIMBAaHUS OBOLIHBIX KYJIBTYP Ha TOP(QSHBIX U
MHHEpalIoBaTHBIX cybcTpaTax (Manoobsemuas ruapononuka) / H. M. CaBunoBa. — M.: Arpo-

npomuszaar, 1988.
3.Bamenko, C. @. OpomeBoxcTso 3amuiienHoro rpynra / C. @. Bamenko. — M.: Ko-

1oc, 1984.
VK 633.112.9:631.82:631.559:631.445.24

IPPEKTUBHOCTb CUCTEM YIOBPEHUSA
ITPAU BO3JEJIBIBAHUN O3UMOU TPUTUKAJIE
HA JEPHOBO-IIOJA30JIUCTBIX CYITECYHAHBIX ITOYBAX

B. B. JIAIIA, 1-p c.-x. Hayk, akagemuk; H. H. UBAXHEHKO, kann. c.-X. HayK, JOLIEHT;
A. A.TPAYEBA
PVII «IlHCTUTYT MOYBOBEACHUS U arPOXHUMHUN,
r. MuHck, Pecnyonuka Benapycs

O3uMast TpUTUKaJE YIa4HO COYETaeT ICHHbBIE IPU3HAKN U CBOMCTBA Kak
pku  (BBICOKAsh OKOJOTHMYECKass IUIACTUYHOCTH), TaK W TIIIEHHUIIBI
(YposkaliHOCTH M Ka4uecTBO 3epHa). PaHee mpoBeIeHHBIME HCCIIEIOBAHUAMUI
YCTaHOBIIEHA pa3JMYHAs OT3BIBUMBOCTH COPTOB O3WMOW TPHUTHKAJE Ha
HM3MEHEeHHE 703 MUHEePAIbHBIX yIOOpeHUH U II0A0poaAre OYBHL. B cBs3n ¢
HEIOCTaTOYHO Pa3pab0OTaHHOM CHCTEMON YJIOOpEHUs 03UMOW TPHUTHKAJE C
y4eToM OHOJOTHMYECKHMX OCOOCHHOCTEH cOopTa Ha IOYBaX C Pa3HBIM
conmepxkanueM P,0s u K,O, uccrnemoBanus B 3TOH 00JacTH SBISIOTCS
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aKTyaJnbHBIMH. Lleh WccieoBaHM — M3YyYUTh M ONpEAEIHTh Hanboiee
3¢ (GEKTHUBHBIC CUCTEMBI YIOOpPEHHs TOJ O3MMYIO TPHTHKAJE Ha IOYBaX C
paszubiM conepxkanueM P,0s u K,O, ucxons U3 KpUTEpUEB MOJYYEHHOTO
ypOKasi, arpOHOMHYECKON OKYITAeMOCTH YAOOPCHHIA U KauecTBa 3epHa.

HccrnenoBanusi MPOBOAWIM HAa JIEPHOBO-TIOJ30JUCTBIX CYMECUAHBIX
moyBax ¢ copepxkanuem P,Osu K,O Ha ypoBHE ONTHMANBHBIX apaMeTpPOB
U HIDKE 9TOTO YPOBHSL.

O6masi miomans nemsukn — 45 mM° (9 X 5 M), ydernas — 28 M
(8 x 3,5M), moBTOpHOCTH BapuaHTtoB — 4-kpatHas. IIpeanoceBHyro
00pabOTKy OYBHI U YXOJ 38 PACTCHUSMH OCYIIECTBISUIA B COOTBETCTBHH C
OTpaciieBBIMH periiaMeHTaMHi. AHaIN3 T[OYBEHHBIX W PaCTHUTEIBHBIX
00pas3IoB IPOBOIMIN B COOTBETCTBUH C OOIICTTPUHATHIMH METOTUKAMH.

B cpemnem 3a 3 roma (2013-2015) makcumanbHas ypoKalHOCTb
63,6 w/ra 3epHa o3uMoOl TpuUTHKaIE (QopMHUpOBaNach INpPHU HPUMEHEHUH
P4 Kizo + Ngorao+z0 + MukpoCrum Cu JI + xmopmexsar-xnopun (PP) nHa
¢done nocneneiictus 40 1/ra HaBo3a KPC Ha mouse ¢ conepxkanuem P,0g
(240-350 wmr/kr) u K,0 (220-350 mr/kr) u 63,4 n/ra npu BHeceHuu P7oKisg
+ Ngo+40+30 + MukpoCrum Cu + (PP) mHa ¢done mocneneiictus 40 1/ra
naBo3a KPC Ha mouse ¢ cogepkannem P,Os (110-170 mr/kr moussr) u K,0
(100-160 mr/kr moussl). IlpubaBka 3epHa Ha IOYBE C ONTHMAJbLHBIMH
mapameTrpamu coctasmia 20,9 m/ra npu okymaemocta 1 kxr NPK 6,7 kr
3epHa, W Ha mouBe c conepxkanueM P,Osm K,O HmWKe onTuMaibHBIX
mapaMeTpoB npubaBka coctaBmia 25,4 m/ra npu okymaemoctu 1 kr NPK
6,9 kr 3epna. B BapuanTe 6e3 QyHrUIMI0B 1 HHCEKTUITNIOB HEJOOOD 3epHa
cocraBui 8,9 1/ra. 3a c4eT ONTUMAIBHOTO cojiepkanus B mouse P,Osu K,0
(BapuaHT 0e3 yI0OpeHHit) TOMOIHNUTEIBHO MOJTYy4eHO 2,6 11/Ta 3epHa.

¢ PeKTUBHOCTL CHCTEM yA00peHHs IPH BO3/eJIbIBAHIH 03UMOIi TpUTHKAIE BoabTapuo
Ha IePHOBO-TIO/A30JIUCTOM cynecyaHoii mouse, 2013-2015 rr.

YpoxaiiHOCTb 3epHa, 1y/Ta TpuGaska Omnara
1kr yno6-
Bapuant cpen- 3€pHa, -
2013 1.|20141.|2015 1. peHuii 3ep-
HAS u/ra
HOM, KT
1 2 3 4 5 6 7
Mousa 1. Coaep:xanue P,Os (110-170 mr/kr moussi) u K;O (100-160 mr/kr nouBbI)
1. KoHtpous 0e3 ynobpeHuii 37,91382(380]| 380 - —
2. ITocnen. 40 /'ra HKPC — don 39,7[1405(389]| 39,7 17 -
3. ®oH + P7p+ Ngorao 56,8 | 77,7453 | 59,9 20,2 10,6
4. ®on + Kisp + Ngorao 56,4765 |465| 598 20,1 74
5. ®on + P7Kiso 42,4606 | 436 489 9,2 4,2
6. ®on + P7oKiso + Ngosao 58,6 | 79,7 | 46,6 | 61,6 21,9 6,5
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OkoHYaHUE

1

2

3

4

5

6

7

7. ®oH + P7oKiso + Ngo+ao+30+ MHUKpO-
Crum Cu

59,8

83,5

46,8

63,4

25,4

6,9

Mousa 2. Coaep:xanue P,0s (240-350 mr/kr moussi) u K,O (220-350 Mr/kr no4BbI)

1. Kontpouns 6e3 ynodpenuii 40,1]141,8]39,8| 40,6 2,6 -
2. 40 1/ra HaBo3 KPC — ¢on 41,9 (455|409 | 42,8 2,2 -
3. ®oH + PyKiz + Nowso 54,8 |74,7|47,1| 58,9 16,1 5,8
4. ®on + P4oKip 43,6 | 57,3 |455| 48,8 6,0 3,8
5. ®oH + P+ Ngosa0 56,2 79,3|46,7| 60,7 18,0 11,2
6. ®oH + Ko + Ngo+go 52,2|76,1|457| 58,0 15,2 6,3
7. ®on + Psg K120 Ngorao +30 555|755 |47,7] 59,6 16,8 54
8. Do * PagKizo + NaoraosaoMutkpo- | 5 4| 77 4 | ag 6| 615 | 187 6,0
Crtum Cu

9. o + PyoRuzo + Naowosao ™ Mukpo- | 66 g | 6331 468 | 636 | 20,9 6,7
CruM CU + XJTOpMEKBaTXIL.

10. P4oKi20+ Ngo+ao+30 + Mukpo Ctum

Cu + xnopmekBatxi. (0e3 ¢pynruunnos| 49,8 | 67,4 | 47 54,7 12,0 39
1 WHCEKTHUIIH/IOB)

HCPqs 2,58(292(298| 16

*MukpoCtum Cu ¢aza 1-2 y3en TpyOKkoBaHHs U mocnequui muct; **Ngo paza Bo30OHOBIL.

BereTalyu BecHOH, ***Nyo daza 1-2 y3en tpyOxoBanus u N3p dasa xomnorenue.

BHeceHre MuHEpaNbHBIX YIOOPCHUH CHOCOOCTBOBAJO YBEIUYCHUIO B
3epHE HE3aMEHHMBIX M KPUTHYECKUX aMHHOKHCIIOT, CYMMa KOTOPBIX HU3Me-
Hsanachk oT 3,89 1/kr u 13,45 r/KT B 3epHE B BapHaHTE C IMOCIEACHCTBHEM
HaBoza KPC nHa mouse ¢ comepkanueM P,Os u K,O Hmke ONnTHMaNbHBIX
napameTpoB a0 5,56 u 5,57 r/kr n 19,52 u 19,84 r/kr 3epHa (COOTBETCTBEH-
HO) ripu ipuMeHeHUH P4oK120 + Ngorg0+30 + MukpoCtum Menb JI 1 PyoKyog +
Ngo+40+30 + Mukpoctum Menw JI + (PP) Ha done mocneneiicteus 40 1/ra

HaBo3a KPC.
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MOCJEJIENCTBUE MEJIUOPATUBHBIX JOBABOK
HA CHU)KEHHME IMOJABUKHOCTHU CBUHIIA
B 3AT'PSA3HEHHOM AT'POJEPHOBO-IIOI30JIMCTOMN
INOYBE

A. B. JIETHEB, n-p c.-x. HayK, npocdeccop;
A. B. JJOXXKUH, kanza. c.-X. HayK
OI'BHY «Yamyprekuit HUMCX»,

r. MxeBck, Poccus

Pe3koe yBenmueHue MacimTa0oOB 3arps3HEHUS MOYB TSDKEJIBIMU MeETall-
namu (TM) B MHIyCcTpHaNbHO Pa3BUTHIX PETMOHAX — CEPbE3Has IKOJIOTHYE-
ckast pobnema Poccuiickoit ®enepanmn. MIMEHHO 371eCh MPOXKHUBAET OC-
HOBHAs 4acTb HACEJICHHsA CTPAHbl M NMPOU3BOANUTCS 3HAUYUTENIBHOE KOIHYE-
CTBO CENBCKOXO3AHCTBEHHOW mpoaykuuu. OJHUM M3 caMbIX pacrpocTpa-
HEHHBIX M ONACHBIX TSKENBIX MeTalioB B Poccun aBmsierca ceunen. Tomb-
KO B YIMYpTHU J0JI TI0YB CO CPEIHHM U MOBBIIIEHHBIM YPOBHEM €TO CO-
nepxkanus coctaBigeT 9,5 % [1]. Be€ 310 00ycnoBnuBaer OONBIIYIO aKkTy-
AIBHOCTD U MPAaKTHYECKYIO 3HAYMMOCTh UCCIIEA0BaHUIT 110 pa3pabOTKe TeX-
HOJIOTUM peMeualuy 1104B, 3arpsA3HEHHbIX TM.

Hay4uHo-uccrenoBaresibCKyto paboTy 1O BBISBICHUIO 3(PQEKTUBHOCTH
JIeHCTBUS pa3IMYHBIX MEJIHMOPATUBHBIX JOOABOK MO CHIKEHMIO MOJBHKHO-
CTH CBHHIIA B 3arpA3HEHHON MOYBE NMPOBOAWIM B YCIOBHUAX MHOTOJIETHETO
MIOJIEBOTO OMBITA, 3ajoxeHHoro B 2011 r. B yuxo3e «Uronbckoe» BoTkun-
CKOTO paifoHa YaMypTckol PecmyOnmmKM Ha MCKYCCTBEHHO 3arps3HEHHOMN
arpoAIepHOBO-TIO30JIMCTON MoYBe. B KkadecTBe MENMOPAaTHBHBIX J100aBOK
n3y4aad pa3IM4HbIE O3bI U3BECTHSIKOBOW M (POCHOPUTHOH MYKH, cyrep-
¢docdara, Topda, eonmta u cynshuaa HaTpUsA. 3arpsA3HEHIE TOYBEI IIPOBE-
JIEHO HUTPATOM CBUHIIA B 103¢ 250 MT 1. B./KT' (BBICOKHI YPOBEHb 3arpsi3-
HeHus1). BiousHue MennopaTHBHBIX JOOABOK Ha arpo’KOJIOTHYECKHE IMOKa-
3aTeNH 3arpsA3HEHHON MOYBHI OCYIIECTBIISUIA B 3B€HE CEBOOOOPOTA: BUKOOB-
csaHast cmech (2011 u 2014 rr.); stamens (2012 u 2015 rr.); oBec (2013 1.).

st CHU>KEHHS CTENEeHU MOABUXXHOCTH CBUHLA B 3arpsA3HEHHOM IOYBE
MIPUMEHSUTM J[Ba MeXaHW3Ma: Xxumuueckuil (mepesog TM B TpyaHOpacTBO-
pUMBIE B BOAE COCAWHEHUS) W H3UKO-XMMUYecKni (rmoriomenne TM ak-
TUBHBIMH KOMIIOHEHTaMH ITOYBEHHOTO ITOTJIOMIAIONIET0 KOMIUIEKCA).

JlaHHBIE TaONUIBI CBUAETEIHCTBYIOT, YTO BCE M3ydaeMble MEINOPATHB-
Hble 00aBKH B YCIOBHSX IIOJIEBOTO OIBITA CYIIECTBEHHO CHU3MIM CTEIIEHb
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MTOJIBMYKHOCTH CBUHIIA B 3arpsA3HEHHON MOYBE, OJTHAKO WX 3(PPEKTHBHOCTH
CHIILHO KOJIe0ajach B 3aBUCUMOCTH OT MX BUJA, 1036l BHECEHUS U NIEPHO/IA,
NPOLIE/IIEro Tocie BHeEceHHs. B nepBble aBa roga Hanboliee BBICOKHE pe-
3yJIBTaThl IO CHWYKEHHIO MOJBIPKHOCTH CBHMHIA [TOKA3aJl BOJOPACTBOPHUMBIN
MenuopaHt — cynepgocdar B no3e BHeceHus 120 kr 1. B./ra (CTeNeHb CHU-
xenus cocrtaBmwia 34-41 %). B mocnenyromniie roasl Ha MEpBBIC MECTa O
3G (QEKTUBHOCTH BBIILIM TPYAHO PAcTBOPHMBIE B BOJE MEIHOpPATHBHBIC
no0aBKH (M3BEeCTHSAKOBas U PocopuTHAS MyKa), BRICOKHE TO3bI BHECCHHS
Topta u neonura. Tem He MeHee U yepe3 5 neT cynepdocdar Bcé emé oxa-
3BIBAJT 3HAUUTENFHOE BIMAHUE HA ITOT MTOKA3aTelb.

BiusiHHe MeJIHOPATHBHBIX 1002BOK HA CHIZKeHHE IOABHKHOCTH CBHHIIA B IOYBe, MI/KT
(BbITs2KKAa 1 M aMMoOHMiiHO-aneTaTHOro 0ydepa)

Cpok orbopa
17.08.2011 21.08.2012 27.08.2015
Bapuant
II0Ka3a- | OTKJIO- | [IOKa3a- | OTKIIO- | [IOKa3a- | OTKJIO-
TCJIb HCHHC TCJIb HCHHC TCJIb HCHHC

1. TTouBa Oe3 3arpsi3HEHHs. H MEJIMOPAHTOB 2 - 3 - 2 -
2. ITousa + Pb Ge3 menuopaHTOB — KOH- 107 B 89 B 63 B
TpOITH
3. ®docdoputHas myka 1 T/ra 81 -26 71 -18 48 -15
4. docdoputHas myka 1,5 T/ra 78 -29 67 -22 40 -23
5. Cynepdocdat 90 kr/ra 81 -26 71 -18 51 -12
6. Cynepdocdar 120 xr/ra 63 -44 59 -30 43 -20
7. Cynboun Hatpus 90 kr/ra 88 -19 65 -24 56 -7
8. Cynboun Hatpus 120 kr/ra 84 -23 62 -27 50 -13
9. U3Bectb 8 T/Ta 88 -19 69 -20 48 -15
10. U3Bects 12 T/ra 80 -27 68 -21 38 -25
11. Topd 50 1/ra 73 -34 79 -9 53 -10
12. Top¢ 100 1/ra 70 -37 71 -18 46 -17
13. Leonur 50 1/ra 85 -22 68 -21 45 -8
14. Heonur 100 1/ra 69 -38 66 -23 40 -23
HCPgs — 12 — 12 - 11

Takum o0pa3om, BCe BBIOPAHHBIC I UCCICIOBAHHS MEIAOPATHBHEIC
J1I00aBKH MPOSIBIIIH JJIUTENILHOE MOCIEACHCTBUE 0 CHIDKSHHUIO MOJIBHIKHO-
CTH CBHHIIA B T0YBaX, YTO MO3BOJISIET PEKOMEH/IOBATh UX ISl IPOBEICHUS
peMeManuoHHbIX paboT. [losydeHHbIe pe3yabTaThl MOATBEPXKICHBI JlaH-
HBIMH IIPOU3BOICTBEHHOTO OIIBITA [2].

JIMTEPATYPA

1. Be3snocos, A. W. CoaepxaHue TSOKEIBIX METAJUIOB B IIAXOTHBIX MOYBAX Y AMYPTCKO
Pecniyomuku / A. . besnocos. — Vikesck: Moxesckas 'CXA, 2005. - 74 c.
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2. Jlennes, A. B. Peakuusi cenbCKOXO3SHCTBEHHBIX KYJIbTYp, MPOM3PACTAOLINX HA 3a-
IPSIBHEHHBIX TSOKENBIME METAJUIAMH TI0YBaX, Ha BHECEHHE MEIMOPAHTOB W ymoOpeHwii /
A. B. Jlenues, A. B. Jloxkun // Toctrxenust Hayku U TexHukn AITK. — 2015. — Ne 6. — C. 15-18.

VK 631.422:633.13(476.6)

OB U HOPMATHUBHBII BBIHOC JIEMEHTOB IIUTAHUS
YPOXKAEM OBCA

®. H. JJEOHOB, kana. c.-x. Hayk, gouent; T. I'. CUHEBUY
YO «I'poaHeHCcKui rocy1apCTBEHHBIN arpapHblii YHUBEPCUTET»,
r. 'ponHo, Pecniybnuka benapych

B arpoxummndeckoil HayKe U MPAKTUKE OTMPOKOE IPUMEHEHUE MOTYINIIO
UCTIONIb30BAaHKE TTOKA3aTesieil BBIHOCA OCHOBHBIX 3JIEMEHTOB IMUTAHHS C OC-
HOBHOH W TOOOYHOH MPOAYKIMEH CENbCKOXO3SHCTBEHHBIX KYJIBTYp NpH
pacdere 103 MHHEPAIbHBIX U OPTaHWYECKHX yJOOpEeHMI OanaHCOBBIM Me-
TOJIOM, a TaKXKe€ TIPH ONPEACICHUH yASIbHOTO U X03HCTBEHHOTO BBIHOCA.

B cBs3u ¢ uHTeHCH(UKAIMEH BO3IENBIBAHUS CEIBCKOX03IHCTBEHHBIX
KYJIBTYP, UI3MEHECHHEM arpoXUMHYECKUX CBOMCTB MOYBBI, IOCTOSIHHOM COp-
TOCMEHOH TpeOyeTcsi NepUOANYECKU KOHTPOJIb M YTOUYHEHUE JAHHBIX MO
HOPMAaTHBHBIM IT0Ka3aTeJIsIM BBIHOCA MUTATENILHBIX BELIECTB C YPOIKACM.

B 2001-2003 rr. B CIIK «IIporpecc-Beptunumxu» I'pogHeHckoro paii-
OHa OBUIM MPOBEJCHBI HCCIIEJOBAHUS 10 M3YYEHUIO d(PPEKTUBHOCTH MUHE-
panbHBIX yZOOpEeHHH Ha MOCeBax OBCA Ha arpoAE€pHOBO-IION30JMCTON Bpe-
MEHHO H30BITOYHO YBJIQ)XKHEHHOW JIETKOCYTJIMHHUCTOH IMOYBE C pa3UIHOMN
CTETIeHBI0 00ECTIIEYCHHOCTH MOIBIKHBIM (hocopoMm (ydacTok 1 — TOBBI-
mierHoe (184 MI/Kr TOYBBI) M YYacTOK 2 — OYCHb BBICOKOE COJCpKaHHe
monBmwkHOTO (ochopa (>400 mr/kr mousbl). Ha ocHOBaHWH JaHHBIX IO
YPOKaHOCTH CYXOTO BEIIECTBAa M COJIEp)KAaHHs IHUTATEIBHBIX 3JEMEHTOB
OBbLI paccuuTaH OO BEIHOC 3JIEMEHTOB MUTAHUS C yPOXKaeM OBCa, KOTO-
pBIil Ompenesnsics BEIUYUHON YPOXKAHMHOCTU U COIEP)KAHUEM MAaKpOdJIe-
MEHTOB B IIOJIy4eHHON MPOAYKIIHH.

YCcTaHOBIIEHO, YTO HA MOYBE C MOBBIIICHHON CTENEHBIO 00ECIIEYeHHOCTH
noJBWKHBIM (hocopom oOIIMiA BBEIHOC a30Ta BapbupoBai oT 61,1 kr/ra B
HeynoOpeHHOM BapuaHTe 10 1174 kr/ra B Bapuante NixoP100Ki10; Pocdo-
pa— ot 28,3 no 58,4 xr/ra; kamus — ot 84,8 no 153,5 kr/ra. Ha BTOpOM
yJacTKe OIbITa (OYEHb BBICOKAs CTETIEHb OOECIEYEHHOCTH MOABHMKHBIM
¢dochopom) maHHBIN mMOKa3aTenb Kojebaics Mo azoTy — oT 68,8 mo
113,7 xr/ra, pochopy — 36,1-62,2 kr/ra, kammto — 98,0-153,8 kr/ra B 3aBu-
CHMOCTH OT BHJA H 103 MPUMEHSIEMBIX yaoOpeHmii. BHecenne dhocdopHbIx
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yaoOpeHuii Ha 000MX yJacTKaxX OIbITa OOYCIOBHIJIO YBEIHMYEHHE OOIIero
BBIHOCA: TI0 a30Ty Ha 2,3 kr/ra Ha yuacTtke | u Ha 0,5-7,5 Kr/ra Ha y4acTke
2, mo ¢pocdopy — Ha 3,8—-13,9 u 2,0-5,0 kr/ra cooTBeTcTBeHHO. UTO Kacaet-
cs1 00IIEro BBIHOCA KajWs, TO B HAIIUX ONBITAX HE YCTAHOBJICHO CKOJBKO-
00 3aMETHOTO BIIMSHUS HA JAHHBIN TIOKA3aTEIb.

HopMmaTHBHBINM BBIHOC CUUTAETCS MEHEE BapuUaOEIbHON BEIMYHHOU IO
CPaBHCHUIO C XO3SMCTBCHHBIM, OJHAKO M OH MOXET 3HAYUTENILHO KOJIe-
0aTbcsl B 3aBUCHMOCTH OT YCJIOBHH BEIPAIIMBAHUS CEITbCKOXO3IHCTBEHHBIX
KYJBTYP.

[Ipu Bo3neNBIBaHUH OBCa Ha MOYBE C MOBBHIMICHHOHN CTENeHBIO oOecte-
YEeHHOCTH TIOABIDKHBIM (ochopom (ydacTok 1) yaeapHBIH BRIHOC OCHOBHBIX
9JIEMEHTOB MHTAHMU ¢ | T 3epHa W COOTBETCTBYIOUINM KOJWYECTBOM IIO-
0o4HOI Tpomykiuu coctaBwi: 1o aszory — 20,2...21,8, dochopy -
9,1...10,7, kamuto — 27,5...31,3 kr. Ha mouBe ¢ Goyiee BHICOKUM COMEpKa-
HHEM ToABMKHOTO (ocopa (y4acTok 2) 3aTparhl JIEMEHTOB MUTAHUS Ha
¢dbopmupoBanre 1 T 3epHa OBca OBUTH HECKOJBKO HIXKE (32 MCKIIOYCHUEM
¢docdopa) u cocrapwau 19,8...21,8 kr asora, 10,5...11,5 xr dochopa u
23,3...26,6 xr kanusa. CienyeT OTMETHTh, UTO Ha TIOCEBAaX OBca HE HaOIIO-
JaeTCsl OIpPEeeNICHHONH 3aBHCHMOCTH HOPMATHBHOTO BBIHOCA DJIEMEHTOB
MUTAHUS OT BUIA U JI03 IPUMEHIEMBIX MIHEPAJIBHBIX YI0OpCHUH.

Takum 00pa3oM, OTyICHHBIE JaHHEIC IT0 3aTPaTaM DIIEMCHTOB ITHTAHUS
Ha (opMHpOBaHUE | TOHHBI MPOIYKIMH OBCA CYIMICCTBEHHO OTIMYAIOTCS OT
3HAYCHUH, IPUBECHHBIX B CIIPABOYHBIX U3AAHUIX U HAYIHOU JIUTEPATypE.

B Hammx wcciaenoBaHUAX YCPEIHCHHBIM HOPMATHUBHBIA BBIHOC ITHTA-
TEIHHBIX JJIEMEHTOB PACTCHUSMHU OBCa (32 TPW TOJa) COCTaBUI: a30Ta —
20,8 kr/t, pochopa — 10,4 kr/T, Kanus — 27,6 Kr/T, 4TO HECKOJIBKO HUXKE B
CpaBHEHHH C OIYOJMKOBAHHBIMH B CIIPABOYHOM M HAay4yHOW IUTEparype
(25,9; 12,4 u 28,6 KT/T COOTBETCTBEHHO).

JlaHHBIE OTIIMYMS, TIO HALIIEMYy MHEHHIO, 00YCIIOBIIEHBI KaK BUIOBBIMH U
COPTOBBIMH OCOOCHHOCTH PACTCHHA, TaK M YCJIOBHSAMH MHUTAHUS PACTCHHMA
(comepikaHue B MOYBE JOCTYIHBIX JJIEMEHTOB MUTAHUSA, JHO3bI YIOOPCHHIA,
MOTOTHBIC YCIIOBHS), a TAKXKE arpOTEXHHYCCKUMH (PaKTOpPaMu, KOTOPEIC B
MOCJICTHUE TOJIbl 3HAYUTEIBHO U3MCHIIUCH B CTOPOHY MOBBIIICHUS 3 dek-
TUBHOCTH BO3JICIIBIBAHUS CEIIbCKOXO3SIUCTBEHHBIX KYJIBTYD.
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W3MEHEHUE BUOTOKCUYHOCTHU TEMHO-CEPOI
OIO/JI30JIEHHOM MOYBbI B 3ABUCUMOCTHU OT CUCTEM
YIAOBPEHMSI B IOJJEBOM CEBOOBOPOTE 3ATIAJTHOM
JIECOCTEIIN YKPAUHBbI

B. 1. JIOITYUIHSIK, x-p c.-x. HayK, npodeccop
JIbBOBCKHMII HAIIMOHANIBHBIN arpapHbIA YHUBEPCUTET, T. JIbBOB, YKpauHa,
TexHOJIOrn4ecKo-ecTeCTBOBEAYECKHI yHHBEPCHUTET, I. bpiarom, ITonbia

WHTeHcHUKALM aHTPONIOTSHHOTO BIIMSHMS HA IOYBY, B TOM YHCIE H
4yepe3 BHECEHUE YHOOpPEHHil, yCHIIMBAeT MpOLEcChl OHOTOKCHYHOCTH I10Y-
BbI, KOTOpasi BJIMSET Ha COCTOSHUE IOYBEHHOW MHKPOOHOTHI, HHTEHCHB-
HOCTh U HaIIPaBJIEHHOCTh MHKPOOHMOJIOIMYECKHX HPOLECCOB, TpaHchopma-
LU0 3JIEMEHTOB IMTAHUS U UX JOCTYMHOCTh pacTeHusM. [loaTomy mnpu uc-
MOJIb30BAaHUU PA3JIMUHBIX CHCTEM yJOOpEeHHsI B CEBOOOOPOTAaX BAXKHO OIle-
HUTb UX BIMSHUE HA OMOTOKCUYHOCTH ITOYBHI.

W3BecTHO, 4TO TPHUOBI €CTh OJHOM M3 BAXKHEHIIIMX COCTABIIAIOIINX MHUK-
poOuonorndeckux cucteM [1], a UX YUCIEHHOCTD — JHATHOCTHYECKHIM TIPH-
3HAKOM ¥ OMOMHIUKATOPOM KOJIOTHYECKOT0 COCTOSHUS ITOYBHI [2].

PenpeseHTaTUBHBIM TIOKa3aTeleM OHOTOKCHYHOCTH IIOYBBI SIBJISFOTCS
Bubl rpuboB poxma Penicillium, a cpean wux Buaer P. funikulosum,
P. vermiculitum, xoTopbie crnocoOHBI BbIPAOATHIBATE TOKCHHBI M CIIOCOO-
CTBYIOT MX HAaKOIUICHHIO B I04Be. [10 HEKOTOPHIM OLICHKAM, HX YIETbHBIH
BEC Cped MHUKPOOPTaHM3MOB, CIIOCOOHBIX HAKAaIlJIMBAaTh TOKCHUHBI, HOCTH-
raet 90 % [3].

Ilenplo HAmIMX HCCIIEAOBAaHWNA OBUIO YCTAaHOBHTH BIMSHUE PA3THYHBIX
cucTeM ynoOpeHus Ha OMOTOKCUYHOCTh TEMHO-CEPOH OMOA30JIEHHOW MOY-
BbI IIPHU JJIATEJIBHOM HUCIIOJIB30BAHUU CUCTEM y}lO6peHI/I$I B IIOJICBOM CCBO-
000pOTE CTAlMOHAPHOI'O TOJIEBOIO OMbITa Kadeapbl arpOXUMHUH M TTOYBO-
BelleHusI JIbBOBCKOTO HAL[OHAIBHOTO arpapHOr0 YHUBEPCUTETA.

Cxema oIbITa IpeaycMaTpuBaia KOHTPOJIb M pa3HbIe CHCTEMBI ynooOpe-
HHA €O cOaJaHCHPOBaHHOW HOPMOI OCHOBHBIX 3JIEMEHTOB NMUTaHHUS (Cyma
NPK — 1030 3a porammro ceBooOOpoTa): MHHEPATbHYIO, OPTaHIMUYECKYIO H
OpPraHOMHHEPAJbHYI0 CUCTEMbI YIOOPEHHS C HACHILICHHEM OPraHUYECKUMHU
yaoopenusmu (6,25, 12,5, 15,0 u 17,5 1/ra mnomaau ceBoobopora). B ka-
YECTBE OPTaHUYECKHUX YIOOPEHHH MCIOIB30BaJH MOJIYIEPEIPEBIIHMA COJIO-
MHCTBIH HaBO3 KPYIIHOTO POTaToro CKOTa, PeAbKY MACIHYHYIO Ha CHUAEpaT
U COJIOMY ITIICHHIIBI 03UMOH.
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BHOTOKCHYHHUCT TIOYBBI ONPEAEIISUIN B MOJIE€ MIIEHUIBI 03UMOM M CBEK-
a6l caxapHoil. UucnenHocTs rpuboB poaa Penicillium onpenensiu Ha kap-
ToenbHo-caxapo3Hoil 2%-Hol nmuTaTenbHOH cpene. IloceBbl nHKYOHMpOBa-
JM B TepMoOcTarax ¢ Temneparypoi +24 °C, a yueT KOJIOHHeoOpa3yloIuX
equnull (KOE) npoBonunu uepes3 4-5 cytok [4].

B 3aBucHUMOCTH OT BBIpamiuBaeMoi KyJbTypbl, (a3bl BereTanuu U CH-
CTeMBI yJOOpEHHUs TIOKa3aTelu OMOTOKCHYHOTO 3arpsi3HEHUsI MOYBBI U3Me-
HSUTHCDH B OOJIBIINX MpEeTax.

3HaYUTETBHBIM (PAKTOPOM OHMOTOKCHIHOCTH B CEBOOOOPOTE OTMEUALTCS
KyJIbTypa CBEKJIBI CaXxapHOW. Y’Ke B Hayalle €€ BereTallly MOKa3aTelIH Juc-
nenHocTH TpuboB poaa Penicillium npesbimany aHanorudHeI MoKa3areib
B TI0JIe TIIEHUIBI 03uMOii B 1,5-2.4 paza. B mo3nHue ¢as3sl Bereranuu Ono-
TOKCHUYHOCTh ITOYBBI B ITOJIE CaXapHOH CBEKJIBI BO3pacTaa.

CucTeMbl YA0OpeHHS MO-Pa3HOMY BIIMSIOT Ha OMOTOKCHYHOE 3arpsi3He-
HHe Mo4YBbl. [lon BIMSHMEM MHMHEpPaTbHOH CHUCTEMBl YIOOpPEHHUS YUCIICH-
HOCTh TOKCHYHBIX MHKPOOPTaHHU3MOB DPAacTeT, a OpraHO-MHHEpalbHas M
OpraHM4eckas CHCTEMBI O00ECIedYMBaIOT JOCTOBEPHOE CHIDKEHHE OOIen
gyrcieHHocTH TpuboB poma Penicillium B mome mmienunsr ozumoii B 1,5—
2,0 paza u Ha 18-35 % B mose cBexIIbl caxapHoil. CamMble HU3KHE TIOKa3are-
JM YUCIICHHOCTH TI'puOOB obecneunBana OpraHo-MHHepallbHas CHCTEMa C
HACBHIIIEHUEM OpTaHUYeCKUMU yHnoopeHusmu 15,0 T/ra.
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HOPMATHUBBI IPUPOCTA TYMYCA U YPOXKAS
OT BHECEHUSA OPTAHUYECKUX YJIOBPEHUHU

T. I'. JISIX, 1-p c.-X. HayK, accol. npodeccop
MHCTUTYT IOYBOBEICHNS, aTPOXUMHUH U 0XpaHbI ouB «H. JIrumMoy,
r. Kumnes, Pecniybinka Mososa

Oprannyeckue yIoOpeHHs OKa3bIBAIOT TOJIOKATEIFHOE BIUSHHE, OTHA-
KO pa3indHOe, Ha Co/lepKaHue ryMyca B o4Be. BenmunHa, B KOTOpPO# MO4-
Ba o0oramfaercs ryMycoM IpH BHECEHUH MECTHBIX YIOOPEHHH, 3aBHCUT OT
MHOTuX (pakropoB. Hanbosiee 3HAUMTENEHBIMH U3 HUX SIBJISIOTCS COJEpXKa-
HHE OpPTraHWYecKOTo BEILIECTBA B COOTBETCTBYIOLINX yIOOPEHMSX, UX Kade-
CTBO, BHECEHHas /1034, IITyOMHA 33/IJIKU B ITOYBY.

[ToacTrnOYHBINM HABO3 XapaKTepusyeTcs: 0ojiee BBICOKOH CTETECHBIO TY-
MHU(UKAINH [0 CPABHEHHUIO C TONYKHIKUMH WM XHUAKAMH €ro popMaMu
(Tabmn.1). M3 1 TOHHBI KJIacCHYECKOTO HaBo3a B MouBe oOpasyercs 130 kr
ryMyca, B TO BpeMsI KaK U3 TOTO K€ KOJMYECTBA BBIACICHUN KIUBOTHBIX 0e3
noAcTHiky Beero smib 80 kxr. Iomykunkas ¢ppakiys HaBo3a BHOCHT TOJb-
ko 30 xr [1]. BeICOKOIi cTeneHpl0 TyMU(HKAILK XapaKTEPHU3yeTCsl TOACTH-
JIOYHBIHA NTUYNH IIOMET, KOTOPBIH MPEBBIIIAET B 3TOM CMBICIIE HaBO3, TOJTY-
YEHHBIH OT KPYITHOTO pOraToro CKOTa.

Ta6nuna 1. HopMaTHBBI HAKOIJIEHHSI TyMyca B MOYBe U3 OPraHUYecKUX Y106 peHuii

Haxonnenue rymyca
Brecer- = e orlt
Ynobpenus Hasl 1103a, . KI'*
o/ra CeHHOW | ymoOpe-
J103bI, T/Ta| HUS, KT
[lomcTrIIOUHBII HAaBO3 40 5,2 130 0,13
[omyuakuii HaBo3 50 15 30 0,03
Kunkas Qpakius HaBo3a KpPYIMHOTO pOraTtoro 40 32 80 0,08
CKOTa
TToACTHIIOUHBIN ITUYHUI TOMET 10 1,8 180 0,18
bl TOPOJCKUX CTOYHBIX BOJ 40 41 102 0,10
edexar 40 1,0 25 0,03
KoMrnocT u3 TBepaoii GppakiMy HaBo3a U MOYBBI 40 32 80 0,08
Kommoct w3 TBepmoil (pakumm HaBo3a W WA 80 96 120 0,12
FOPOACKHUX BOJ
Kommnoct u3 TBepoi (pakiuu HaBo3a u gedekara 80 95 119 0,12
f((;n;non U3 Wa TOPOJCKUX CTOYHBIX BOJ M Aede- 80 5.4 67 007
PacTUTeIbHBIE OCTATKH KOJOCOBBIX — - 200 0,20
PacTuTenbHbIe OCTATKH MHOTOJIETHHX TPaB - - 250 0,25

*KI' — koo b puimenT ryMmuduKaImm.
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KoMnocTsl, B 3aBUCHMOCTH OT MCIOJIB30BaHUS CBIPBS JUIS UX MPUTOTOB-
JICHUS], TI0 CBOMM KadecTBaM OJIM3KH MM e MPEBOCXOIAT MOACTHIOYHBIN
HaBo3 10 ko3 durmenty rymudukanmm [2].

CenbCKOX03HCTBEHHBIE KYJIBTYPHI II0-Pa3HOMY peariupyroT Ha OpTaHH-
geckoe ynoopeHue mouBbl (Tadil. 2). DT0 00CTOATEILCTBO HAIO0 YIUTHIBATD
JUISL TIONydeHusT MaKcuMaiabHOro 3 dexra oT BHeCEHUsT yIoOpeHui B mod-
By. OHHU UCHIONB3YIOTCS, B IEPBYIO OYEpPEb, MO KyJIbTYphl, KOTOpPbIC JTy4-
L€ BCEro OKYMAIOT 3aTpaThl, CBS3aHHBIE C HAKOIUICHHEM, XpaHCHHEM M
BHECEHHEM OpPraHMYEeCKUX YHOOpEHHH ¢ JONOJHUTEIHHOW pacTUTENbHON
npoxykuuen. B moneBeix ceBoobopoTax opraHudeckue yaoOpeHus odecre-
YHUBAIOT 00Jiee BEICOKYIO 3((PEKTUBHOCTH, OyIydH HCIOJIB30BaHBI 110]] IPO-
NalIHbIe KYJIBTYpHL, W, B MEPBYIO O4Yepe.b, 1MoJ KyKypy3y. Ha komocoBbix
KynbTypax 3¢ ek Gonee yMepeHHbIH U BJOOABOK BHECEHHE MECTHBIX Op-

FaHMYECKUX yIOOPEHWH 3ajlepyKUBaeT MOArOTOBKY TIOYBBI I IMOCe-
Ba [1, 3].

Ta6nuna 2. HopMaTHBBI HPHPOCTA YPoiKas, KI/T HAB0O3a

Kynbrypa IlepBblii ron neiicTBus TlocnenciicTBue
Kykypys3a Ha 3epHO 20 7
Kykypysa Ha cuoc 190 150
CaxapHasl CBeKJIa 110 100
KopmMmoBast cBeki1a 220 200
OBOLIHBIC KYTBTYPBhI 100 80
SIpoBbIe 3epHOBBIC 8 6
O3HMBIe 3epHOBBIC 15 8
[MoconHeuHnK 6 4
3epHOBBIC 11 7

OgotiHbie U pypakHble KYJIbTYpbl BECbMa XOPOILO PearnpyroT Ha opra-
HUYECKUE yoOpeHus, o0ecrieunBas BBICOKYIO MPUOaBKy ypoxas. Beicokmii
MPUPOCT OT BHECEHUS] OPraHUYECKUX YA0OpEHHH B MOYBY MOXHO OXHIATh
IIPY UX BHECCHUU B ONTHMAIBLHOM J03€ MO CaXapHYIO CBeKy [2].

PaspaboTaHHbIe HOPMATHBEI JOJDKHBI HCIOJIB30BATHCS IS Pa3peIICHUS
po0JIeM IO CTAOMIIM3alUU U TOBEIIICHHUIO IDIOA0POAUS TIOYB.
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BJIMSTHUE HOBBIX ®OPM MUHEPAJIBHBIX YIOBPEHUIA,
PEI'YJATOPOB POCTA U UHAKYJIAHTA
HA YPOXKAMHOCTD U KAYUECTBO CEMSIH
HOCEBHOT O I'OPOXA

O. B. MAJIAILIEBCKASI, aciupanTtka
YO «benopycckas rocy1apcTBEHHas! CENbCKOX035HCTBEHHAs aKaIeMHs»,
r. lopku, Pecniyonuka benapych

Teppurtopust benapycu oTHOCUTCS K 30HE, OJArompusITHON IS BO3Je-
JMBIBaHUS TOpPOXa MO KIMMAaTHYeCKHMM YycioBusM. [lostomy cymiectByer
MIPUHITUIHATIbHAS BO3MOXKHOCTE MOJTYYEHHSI TOCTATOYHO BBICOKMX YPO)KaeB
ropoxa MpH Y€TKOM COONIOJICHUH BCEX MPABWI U TpeOOBaHUN TEXHOIOTUH
BO3ZCTBIBAHUSA KYJIBTYPHl, CHCTEMBI YIOOpEHWH M HHTETPHUPOBAHHON CH-
CTEMBI 3aIUTHI OT BPEJHBIX OpraHu3MoB [1].

Hapsny ¢ MakposyiieMeHTaMu, TS MOJTYYSHHsI BBICOKHX M CTAOMIBHBIX
YPOKACB CEIBCKOXO3SIMCTBEHHBIX KYIBTYp OOJBIIOC 3HAYCHUE UMCIOT MHUK-
poanemenTsl. HenoctarouHnoe comepkaHue UX MOABHXKHBIX (OpPM B MOUBE
3a4acTyl0 SBJSIETCSl JTMMUTHPYIOIMM (akTopoM (OPMUPOBAHUS ypOKaeB
CeJIbCKOXO3SUCTBEHHBIX KYJIbTYP M KaueCTBa PACTE€HHEBOYECKOU MPOYyK-
muu [2].

CoBpeMEHHBIM HaIlpaBICHUEM IIOBBINICHAS YPOKAHHOCTH M KadecTBa
MPOAYKIIUN PACTCHUEBOJCTBA SIBISICTCS BHEIPEHUE B CEIHCKOXO3SIUCTBEH-
HOE TIPOM3BOJACTBO BHICOKHX YHEProcOeperanInx TEXHOIOTHH C IpUMEHe-
HHEM DPETYIATOPOB POCTa PACTCHHN. YTIpaBICHHE POCTOM H Pa3BUTHEM
pacTeHU NpU MOMOLIY PETYIATOPOB POCTA MO3BOISAET CYIIECTBEHHO MOBBI-
CUTh YCTOMYHMBOCTh K HEOJNAromnpusTHbIM (hakTopam Cpejbl: BBICOKUM H
HU3KUM TeMIlepaTypam, HeJJoOCTaTKy Biaru [3].

Heﬂ])]() HCCHeHOBaHl/lﬁ ABJIACTCA U3YUCHHUC BJIIMAHUA NPUMCEHCHUSA HO-
BbIX (popM ymoOpeHHii AJsl JONMOCEBHOTO BHECEHHS, COUETAHMSI MUHEPAJb-
HBIX YIO0OpEeHHH ¢ peryasTopoM pocTa 3KOCHIIOM, MHOKYJISTHTOM JJisl TOPO-
Xa, MHOTOKOMITOHCHTHBIMH YyIOOPEHUSMH i1 HEKOPHEBBHIX ITOJIKOPMOK
(KpucTanoH), KOMIUIGKCHBIMY TTperapaTaMi Ha OCHOBE MUKPOYIOOpCHHUN 1
perymstopamu pocta (MukpoCtum Bop) Ha NMpOAyKIHMOHHBIC MPOLECCHI,
YpOKaHOCTb U KaueCTBO ropoxa.

Marepuajbl M1 MeTOAbI Hccaeq0BaHusi. ONbITHL C TOPOXOM TOCEBHBIM
copta MusieHnyM NpOBOAUIIUCH HAa JE€PHOBO-IIOA30JIUCTON JIETKOCYTIIMHU-
CTOH TOYBE, PA3BUBAIOIICHCS HA JIETKOM JIECCOBHIHOM CYTJIMHKE, ITOJICTH-
JIAeMOM C TIyOHWHBI OKOJO 1 M MOpPEHHBIM CYrJTHHKOM. [louBa OMBITHOTO
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ydacTKa IO TrojaM HCCIEAOBaHMN HMeNna CIa0OKUCIYI0 M ONU3KYyH0 K
HeliTpaneHOW peakiuio mouBeHHou cpenbl (pH KCl 5,9-6,4), Huskoe u
cpenHee conepxanue rymyca (1,4-1,7 %). IlpeniecTBeHHMKOM Topoxa
6bu1 oBec. O0as mIomans aejigHk — 21 M2, yueTHas — 16,5 M2, ITOBTOP-
HOCTbH 4eTblpexkparHas. Hopma BbiceBa ceMsH — 1,5 MHJUIMOHOB BCXOXKHX
ceMsH Ha rextap. Jlo rmoceBa ropoxa HCIOJIb30BaJIM aMMO(]OC, XIOPUCTHIN
KaJIMi U MOYEBHMHY, a B 5 BapHaHTE OIbITa HOBOE KOMIUIEKCHOE a30THO-
¢dochopro-kammitnoe (ADPK) ymobperune mist 3¢pHOO00OBEIX KyIBTYp Map-
kn 6-21-32 ¢ 0,16 % B n 0,09 % Mo. B 1Byx BapHaHTax OMBITA UCIIOJIB30-
Bacsi MHOKYJISIHT U1 00pabOTKM CEMSH ropoxa Ha OCHOBE INTaMMa KITy-
OeHpKOBBIX OakTepuit ropoxa Rhizobium leguminosarum biovar viceae
2711. TlpumensHuch aBe 0OpabOTKM KOMIUIEKCHBIM ymoOpenumem Kpucta-
noH (Hunepnannsr). IlepBast noakopMka B ¢aze BbIOpackiBaHHs yCOB MPO-
Boamiack 2 kr/ra Kpucramona skenroro mapku 13-40-13, Bropas moa-
kopMmKka — Kpucranaonom ocobbim Mapku 18-18-18 + 3MgO — B ¢asze Haua-
na obpa3oBanus 0000B. B (ase OyTOHM3aIMU NPOBOJMINCH HEKOPHEBBIC
MOJKOPMKH OOpHOM KUCIOTON M MoJIMOAaToM aMMoHus B fo3e S50 T 6opa u
40 r Mo. B ¢a3ze OyroHHM3anuK MPUMEHSJIACh U HEKOPHEBAs MOJKOPMKaA
MuKpoymoopenuem Anob B B moze 0,33 n/ra, a Taxke KOMIDIEKCHBIM IIpe-
napatoM MukpoCrtum B (cogepxur B 1 1 5 r a3ora, 150 r B, 0,6-8,0 mr/n
TYMHMHOBBIX BEIIECTB) B J03¢ 1 J/ra M perymasiTtopoM pocra 3SKOCHI
(75 ma/ra).

Pe3yabTaTsl HccaenoBanmii. Bo Bpems BereTanuy mpoBOIMIIHCE (e-
HOJIOTHYECKHE HaOIIOAEHNs, ONpeerslach AMHAMUKA POCTa U HAKOIUICHUS
CyXOr'O BEIECTBA.

Bnusinne Makpo- 1 MEKpOYI0OpeHUl, HHOKYJISHTA, PETYJIATOPOB pOCTa
U KOMIUIEKCHBIX IIPENapaToB Ha OCHOBE MHKPORJIEMEHTOB M PETYISATOPOB
pocTa Ha IMHAMHKY POCTa M HAKOIUICHHS CYXOTO BEIIECTBA NPHUBEICHHI B
Tabiunax 1-2.

Ta6nuna 1. JluHamuka pocra pacTenuii ropoxa copra Mmuiennym B 2015-2016 rr.

Bricorta pacteHuii, cM
Bapuait BerBnenue Byronmzamnust | LiBerenue 06p63 ggggﬂue
1 2 3 4 5
1. be3 ynobpenuit 24,3 52,5 71,8 86,4
2. N1oP1oKeo 28,9 55,1 76,0 954
3. N1gPe3Kos — pon 29,3 54,8 76,4 94,1
4. NaoP75K120 31,1 60,5 85,8 102,4
5. N1sPs3Kos (ADPK ¢ B 1 Mo) 29,6 56,6 77,0 103,5
6. Don + B u Mo 28,6 54,0 77,8 99,7
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Oxkonuanue tabm. 1

1 2 3 4 5

7. ®on + Anob B 30,3 55,3 77,1 95,9
8.DoH + Kpucraion 30,2 57,8 80,2 101,9
9.Don + Dxocun 30,8 56,3 80,3 103,3
10. ®on + MukpoCtum B 29,6 56,2 76,9 97,9
11. ®on + MHOKYISHT 314 58,8 82,9 1115
12. ®on + MHOKYIAHT + MUK-

boCrum B Y 30,0 57,6 80,2 108,0
HCPos 2,2 25 3,6 3,9

Boniee MHTEHCUBHOI AMHAMUKA POCTa M HAKOILICHUS CyXOil Macchl OblI-
JI0 B y10OpsIeMbIX BapHaHTaX.

Tab6auna 2. /luHaMuKa HAKOILIEHHs CYXO0ii Macchl pacTeHHUii ropoxa B cpeHeM
3a 2015-2016 rr.

Macca 100 cyxux pacTeHuit, r
Bapuant BerBnenne  |byronusanus| LiBerenue Oﬁpggggane

1. Be3 ynobpenuii 69,8 162,3 187,8 215,3
2. N1oP4oKgo 83,8 173,6 210,7 2921
3. N1gPssKos— o 92,9 200,5 244,0 318,3
4. N3oP75K120 96,5 225,1 252,0 306,3
5. N1Ps3Kos (ADK ¢ B u Mo) 97,3 211,5 276,8 332,8
6. Don + B u Mo 92,7 206,1 2441 324,0
7. ®on + Ano6 B 92,3 207,3 265,2 317,0
8. ®on + Kpucraiion 94,1 2275 282,9 338,6
9. ®on + Dxocun 88,2 211,0 263,9 345,1
10. ®on + MukpoCrum B 90,1 192,5 243,9 332,7
11. ®on + MHOKyISHT 1015 228,3 289,1 354,9
12. ®on + Muokyasat + MukpoCrum B 99,5 232,6 296,0 383,4
HCPgs 2,4 2,5 3,0 3,6

HauGonpmras macca 100 cyxux pacTeHHi OTMeYajgach B BapHaHTaxX C
npuMeHeHreM Ha QoHe NigPg3Kgs KoMImiekcHoro ymoopenus Kpucranos,
MHUKpOynoOpeHHs B opraHo-mMuHepaibHol (opme Anod B u A®K ¢ B un
Mo, a Takxke KOMIUIEKCHOI'O TpenapaTa Ha OCHOBE MHUKPOIJIEMEHTOB U pe-
rymsropa pocta MukpoCtim B. B 3Tux BapmanTax ombiTa oTMe4eHa u 0o-
Jiee BBICOKAsl YPOXKAWHOCTH CEMSIH TOpOXa.

MunepanbHble yIOOpPEHHS CYIIECTBEHHO HOBBIMIANN YPOXKaWHOCTH Ce-
MsiH ropoxa. Braecennme no moceBa NigP4Ksy yBenmmumBamzo ypoxaiHOCTH
CEeMsH TI0 CpaBHEHHIO ¢ KOHTposieM Ha 4,7 1/ra, a NigPg3Kgs — Ha 8,1 11/Ta.
JlocTtaTo4HO BBICOKO¥ OBbliIa B 3THX BapHaHTaxX H oOKymaeMocTh 1 kr NPK kr
CceMsiH, KOTOpasi COCTaBMJIa B cpeiHeM 3a 2 roaa 7,9 u 6,5 kr. YBenudeHue
103 MUHEpaIBHBIX ynoopenuit 10 N3gP75Kipo cmocobcTBoBaO nanmbHelie-
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MYy TOBBIIICHHUIO YPOXXKaWHOCTH CEMSH TOpOXa, HO TPH 3TOM HECKOJBKO
cHmkanack okyrnaemoctsb 1 kr NPK kr cemsi (tabm. 3)

Tabnuua 3. Bausinue y1o0peHUii U peryJisiropoB pocTa Ha YPOKAHHOCTH CeMSIH
u maccy 1000 cemsin B cpennem 3a 2015-2016 rr.

YpoxaitHOCTs, 11/Ta TTpubas-|
P Ipubaska| Kak O&(zgf: ~ | Macca
Bapuant K KOHTpO- | (oHy, 1 kr NPK 1000
2015T. | 2016 r. Cpemusis | 1O, W/ra | wra KT CeMsiH | CEMSH, T
1. Be3 ynobpenwuii 21,3 25,1 23,2 - - - 208,1
2. N1oP4oKeo 285 | 27,3 | 279 4,7 - 4.4 214,0
3. N1gPesKos— don 32,4 | 301 31,3 8,1 - 4,6 226,1
4. N3oP75K120 340 | 32,3 33,2 10,0 — 4.4 223,3
S NugPeaKos (APK e | 357 | 360 | 371 | 139 | 58 78 | 2329
B u Mo)
6. ®on + B u Mo 353 | 343 34,8 11,6 3,6 6,5 225,0
7. ®ou + Anob B 36,1 | 34,6 35,4 12,2 4,1 6,8 2279
8. ®ou+ Kpucranon 38,0 35,8 36,9 13,7 5,7 7,7 232,3
9. ®on + DKoCHIT 376 | 349 36,4 13,1 5,0 7,4 228,3
L PomMmCrnt | 370 | 347 | 359 | 127 | 46 72 | 2286
11. ®out+WHOKYNIHT 41,2 36,7 39,0 15,8 1,7 8,9 240,6
12. ®out+HHOKYIIHT
| MuxpoCriv B 41,7 | 37,1 39,4 16,2 8,1 9,1 241.8
HCPys 15 1,9 1,2 39

Ipumenenne 1o nocea ADOK ¢ B u Mo i 3epHOO000BBIX KyJIbTYP IO
CPaBHCHHIO C BApUAHTOM C SKBHUBAJCHTHBIMU JI03aMH CTaHIAPTHBIX
yIoOpeHH! TOBBIMIATIO YpPOXKAaHHOCTH CeMsSH Tropoxa Ha 5,8 1/ra.
CyIecTBEeHHO TIIOBBIIIANIACH YPOXKAHHOCTh CEMSH IIPH HCIIOJIB30BAHHUU
WHOKYJISHTA 7151 00pabOTKH CeMsIH ropoxa U ¢ 00padoTkoit MukpoCtumom
B. VYpoxaiiHocTh ceMsH B 3THX BapHaHTax oOIbITa Bo3pacraja IO
cpaBHeHUIO ¢ (oHOM N1gPe3Kgs Ha 7,7 1 8,2 1/ra. [Ipumenenne ynoOpennit
110 CPaBHEHUIO C HEYJJOOPEHHBIM KOHTPOJIEM CIIOCOOCTBOBAJIO YBEIMUECHHUIO
maccel 1000 cemsiH ropoxa.

3akiiouenue. [IpuMeHeHne HOBOTO KOMILIEKCHOTO yHoOpeHus ¢ B u
Mo 1151 3¢pHOOOOOBBIX KYJIBTYp MOBBIIIANO YPOKAHHOCTH CEMSH ropoxa Ha
5,8 1/ra 1Mo CpaBHEHHIO C BAPHAHTOM C 3KBHBANEHTHOH 10301 (N1gPgs3Kgs)
1o asory, ¢ochopy M Kanuro, BHECEHHOH B (opMe CTaHTapTHHIX yHoOpe-
Huii. HexopueBas monkopmka Ha ¢poHe NigPg3sKos A06 B, MukpoCtrm B 1
KOMILUIEKCHBIM yJnoOpeHueM KpucranoH MmoBwIIana yposKaHOCTh CEMSH
ropoxa Ha 4,1, 4,6 u 5,7 w/ra coorBercTBeHHO. Hanbomnee BBICOKas ypo-
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*alHOCTh B cpegHeM 3a 2015-2016 rr. cemsn ropoxa (39,0-39,4 wra) n
okymaemocth 1 kr NPK kr cemsn (8,9-9,1 xr) oTMedeHsl B BapHaHTax ¢
NIPUMEHEHNEM HHOKYJISIHTa U MHOKYJIsiHTa ¢ MukpoCrumom B.
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VK 638.4

3®PEKTUBHOCTH CUCTEMBI MUHEPAJIBHBIX YJIOGPEHU
o PA3JIMYHBIMHU ATPOIIEHO3AMMU U UX BJINAHUE
HA IINIOJOPOJME ITOYB B YCJIOBUAX CYXUX
CYBTPOIIUKOB A3EPBANUIJKAHA

I'. M. MAMEJIOB, 1-p dunocodun no arpapHsIM HayKaM, TOLCHT;
WuctutyTt nouBoBenenus u arpoxumun HAH AsepOaiimkana;
P. H. UBPATUMJIA, nucceprant, HUU 3emnenenus MCX AzepbaiiixaHa;
E. II. MAXMVYJIOBA 10KTOpaHT,
WuctutyT nousosenenus u arpoxumud HAH Asep6aiipkana
AsepOaiimkanckas Pecriybnnka

VYiydiieHne TUIOIOpPOIUs TOYB CIIOCOOCTBYET MOIYYECHUIO BBICOKOTO
ypoKasi BO3IENBIBAEMBIX KyIbTyp. s 3(PEeKTHBHOTO MPUMEHCHHS CH-
cTeMbl ynoOpeHuil B MepByIO0 ouyepenb HEOOXOOMMO BCECTOPOHHEE H3yde-
HHUE arpOXUMHYECKUX, (PUIUKO-XHUMUYECKHX M JPYTUX CBOMCTB MOYB, CIIO-
COOCTBYIOIINX OOECIEUCHHIO CEIHCKOXO3IMCTBEHHBIX KYIBTYp MUTATENb-
HBIMHU BEIIECTBAMH, a TAK)KE BOCCTAHOBJICHUIO U YIIYYIICHUIO IIOJOPOIHS.
D¢ heKTUBHOCTD yI0OpEHUH OnpeaensieTcsl OT3BIBUNBOCTHIO KYIBTYP Ha UX
BHECCHHE M 3aBUCHT OT MHOTHX (PAaKTOPOB, TAKHX, KaK BHI, (popma, TO3EI,
CPOKH MX BHECCHHS U TOYBCHHO-KIIMMATUIECKHUE YCIOBHUS.

B cBsa3m ¢ 3THM mW3ydanach JAWHAMHKA COAEP)KaHUS OCHOBHBIX ITHTA-
tenbHEIX 37eMeHToB (NPK) B mouBe monx pasiM4HBIMM arponeHo3aMu
(oBoIHBIE, TIONOBEIE W KOPMOBBIC). [IpOBEICHHBIMH HCCIEIOBAHUIMHU
YCTaHOBJIICHO, YTO HauOOJCe BHICOKMM YPOBHEM ILIOJOPOIHS OTIMYAFOTCS
MOYBEI Ha BapHaHTAaX ¢ BHECEHHEM BBICOKHX /03 YIOOpPEHHH B OBOIIHOM
arpoueHose (Tomat) mpu HopMme NgoP120Kigo, B IIOHOBOM arporeHose (s16-
nons) mpu HopMe Ni0P120K1g0 1 B KOpMOBOM arporieno3e (JiroriepHa). Tak,
ipu HopMme N3zoP140K1go.(TOMAT) B paze maccoBoro 1msereHus B 20 cM cioe
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noyBbl coxepkanne ammuagnoro asora (N-NHg) cocraBuio 27,65, mo-
nBrxkHOTO (hocdopa — 34,87, oomennoro kaaus — 351,76 Mr/Kr mouBsl, 1O
CPaBHEHHUIO C KOHTPOJBHBIM BapHaHTOM IOBBIIICHHE COOTBETCTBOBAIO IO
NPK 9,33; 17,56 u 43,56 MI/KTI IOYBBEI.

B mmomoBom arporieHo3e B (haze MaccoBOTO IBeTeHHS 070HB B 20 cM
cioe mouBkl cojepkanue ammuadHoro asora (N-NH,), noasmxroro goc-
¢dopa (P,0s5) u oomennoro kamus (K,O) cocraBmiio coorBercTBenHo 29,83;
30,63 u 415, 92 mr/kr mouBsl. ITO CIOCOOCTBOBAIO MOBLINICHUIO 3 deK-
THUBHOTO IUIOIOPOJIUS MOYB 1o a30Ty Ha 12,03; mo docdopy — Ha 14,21 u o
oOMeHHOMY Kanuio — Ha 70,21 MI/KT MOYB IO CPAaBHEHUIO C KOHTPOJIBHBIM
BapUaHTOM.

[Tpu MaccoBOM LBETEHHUH JIIOLIEPHBI B MaX0THOM ciioe mo4ssl (0-20 cm)
KOPMOBOTO arpoleHo3a CoiepKaHHe aMMHAYHOTO a30Ta, IIOJABIKHOTO
¢dochopa u obMenHOTO Kamus cocrasmio 28,52, 37,85 u 415,92 mr/kr. D10
TTO3BOJIFJIO MTOBBICHUTH IUIOOPOIME TTOYB MO a30Ty Ha 7,96; mo ¢ochopy —
Ha 12,35 1 o xayimro — Ha 53,3 MI/KT IT0YB.

B koHIE Bereraryu Mo MCCIEIOBAaHHBIM arpoIeHO3aM COJIEpKaHUE OC-
HOBHBIX muTarenbHbIx dneMeHTOB (NPK) 3HaYHMTENbHO YMEHBUIMIOCH H
JIOCTHTJIO TI0JI ToMaTamMu no azoty 14,87 mr/kr; dochopy — 12,92 mr/xr;
Kanuio — 289,43 MI/Kr MOuBBI; MOJ] KyJIbTYpoH siOsonn azor — 16,36 mr/kr,
¢dochop — 10,76 mr/kr u kanuii — 289,96 Mr/Kr MOYBEI, a MO/ JFOLEPHON 3TH
3HaUeHMs1 B IIOYBE BbIpaxkanuch no azory — 20,44 wr/kr, ¢ocdopy —
11,35 mr/kr u kanuro — 332,86 mr/kr.

DTOT MpoLEcC XapaKTePU30BAJICS MEPEX0J0M OCHOBHBIX MHTATCIBHBIX
AJIEMEHTOB B PAcTEHUs W B KOHIIE BETCTAIlMN TOBHIIICHHEM YPOXKaWHOCTH
pacTeHuil.

[IpoBeneHHBIMU HUCCIEIOBAHUAMH YCTAHOBJICHO, YTO HamOoiee BHICO-
KHM YPOBHEM IUTOJOPOIHS OTIMYAOTCS TTOYBHI HA BAPHAHTaX C BHECCHHEM
BBICOKUX J103 YIOOpEHHIA B OBOLTHOM arporieHo3e mpu HopMme NgoP120Ki60, B
IUI0I0BOM arpoueHose 1pu HopMe NjxoPi0Kig0 1 B KOpMOBOM arporeHo3e
ipu Hopme N3zoP140K 0.
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YJIK 631.6:436

NPUMEHEHUE JJUCTAHIIMOHHBIX METOJ0B
UCCJIEJOBAHMUS IPU ONPEJAEJEHUU BJIA’KHOCTH [IOYB
JIEHKOPAHCKOW 30HbI

3. M. MAMEJZIOBA
MuctutyT nouBosenenus u arpoxumun AH AsepOGaiinxana

Bnusiaue Bna)XXHOCTH Ha OTpa)kaTeJbHbIE CBOMCTBA UCCIEAYyEMBIX MOYB
Jlenkopann cBsi3aHO C psnoM ocobeHHocTed. OTpakaTelnbHBIE CBOWCTBA
BIIQXKHOTO 0Opasiia MOYBbI 3aBUCAT OT HAMOKAHHUS W IIEPOXOBATOCTH 00-
pasiia, KOTOPHIH NpH yBIaXKHeHWH MeHsercs. OOmiee oTpakeHHE MOYB B
OOJIBIIION CTEIEHH 3aBHCHUT OT BJIAKHOCTH. HeOoplre n3mMeHeHus: o0Iei
SIPKOCTH TIOYB HAOJIFOJAIOTCS MIPH MOBHIIIEHUH BIAKHOCTH OT MaKCHMAallb-
HOM TUIPOCKONMYECKOM A0 ABOMHOM MaKCHMaJbHOM THI'POCKOIHNYECKOM.
B 3TOM MHTepBalsic BIaKHOCTH 00INAst APKOCTh MOYB YMEHBIIACTCS MPSMO
MPONOPIMOHATIFHO YBEIMYCHUIO KOJIMYECTBA BIIATH. YMEHbIICHHE OOIIeH
SIPKOCTH TIOYB TP ¢€ YBIAKHCHUN MOXKHO OOBSICHUTH TEM, YTO TIOYBCHHBIC
YACTHIIBI OKPYXKAaeT IUICHKAa PBIXJIOCBSI3aHHON BOJBI, KOTOpas MOTrJIoUiaeT
4acTh Majmaromiero ceera. Hambonee pe3knMu paznudus MU B OOIIEH SpKo-
CTH TIOYBHI 00JIAAIOT B CYXOM COCTOSIHUH, B ITOYBAX M30BITOYHOTO YBIIAXK-
HEeHHUsl 3TH pasiuuus criaaxusatorcs [1, 2]. Jlns oObekra uccieqoBaHUs
XapaKTepHBI BIIaKHAsI OCCHb C OOMIIBHBIM BbITIaieHHEeM ocaakoB (1100 mm)
W JUTHTENBHBIA CYXOH IMepHoa — BecHa-iero. Hamu OBLTH HCCIIEIOBaHBI
CIIEKTpaJIbHbIE XapaKTEPUCTUKHU MOYB B CYXOM M BJIAXXHOM COCTOSIHUU H
YCTaHOBJIEHA 3aBUCHMOCTh CIIEKTPAIBHBIX KOI()(MHUIIMEHTOB OT BIAXKHOCTU
nouBbl. C yBIIa)XHEHUEM TOYBHI YMEHBINAETCS €€ SIPKOCTh U COOTBETCTBEH-
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HO ee oTpakaTeJbHas CIOCOOHOCTh. PaccMOTpeHHe MOJIyYeHHBIX TaHHBIX
IO PEKUMY BIAKHOCTH IOYB UCCICAYEMOT0 00bEKTa IIOKA3hIBACT PA3INIHE
B M3MEHEHHH 3TOTO MMOKA3aTels B TOIOBOM IIHKJIC. Y MCHBIIICHHUE SIPKOCTHU C
YBEIIMYCHUECM YBJIAXKHCHHUS IOYBBI HAXOJUT OOBSICHEHUEC B M3MCHCHHH OII-
TUYECKON HEOJHOPOIHOCTH TIOYBBI, BBI3BAHHON YMCHBIICHAEM OTHOCH-
TEJBHOTO MOKAa3aTelIs MPEIOMIICHHS CBETa OTACIBHBIX YaCTHII, CIIAraroluX
mouBy. [lokaszaTenp MpEIOMIICHHS CBETAa Pa3lIMYHBIX YACTHUI], U3 KOTOPBIX
COCTOUT IOYBa, cocTaBiser 1,6—1,7, a Bo3gyxa, HaXOAALIErocs B IOpax
TIOYBBI, — OKOJIO €MHUIBI. ECITH IPOMEXyTKHA MEXITy OTACIHHBIMH arpera-
TaMH I10YBBI 3all0JHUTh BOJOH C IIOKa3aTesleM MPEoOMIIEHUs, paBHbIM 1,33,
TO OTHOCHUTEJBHBIN ITOKa3aTeNlb MPEIOMIICHUS YMEHBIIACTCS, YTO M BBI3BI-
BaeT COOTBETCTBYIOIIEe MOTEMHEHNE MOYBHL. [IpOBEACHHBIN HAMHU JKCIIe-
PUMEHT TO3BOJHII YCTAHOBUTH 3aBHCUMOCTH KO3(dUIMEHTa OTpakeHUs
OT BJIAXXHOCTH [3]. B TOpHO-NIECHBIX JKENTO3EMHBIX MOYBAX B 3aBUCUMO-
CTH OT M3MCHCHHUS BIAXHOCTH B HEOONBINIUX mpezenax Kod(QuimeHt
oTpaxkeHus BapbupyeT B mpeaenax 31,1-33,8 %; B TOPHBIX KeATO3EMHBIX
nouBax — 31,9-34,1 %; B xenaT03eMHO-TIIEEBLIX TOuYBax — 33,4-34,9 %. B
OpOIIAeMbIX JIYTOBO-OOJOTHBIX MOYBaxX HAOJIOZAaeTCs CICAYIOIas 3aBH-
CUMOCTh KO3 (QUIMEHTAa OTPaXCHHUS OT BIAXKHOCTH: B TKEIOCYTITHHH-
CTBIX TJICEBBIX MOYBaX KOA((UIUEHT OTPAKCHHUS U3MCHSCTCS B TIpeleiax
35,4-36,6 %; B cpemHeCYrMUHUCTHIX mouBax — 35,8-40,2 %; B merkocy-
[NIMHUCTHIX mouBax — 37,6-40,5 %. DKCHepuMEHT 10 BBIABICHUIO 3aBH-
CUMOCTH KO3(Q(UIMECHTA OTPAKECHUS OT BIIAXHOCTH B OOJOTHO-TTYTOBBIX
MMOYBAX MMOKA3aJl CICAYIONIUE Pe3yIbTaThl: B CPSAHECYTIUHUCTRIX MTOYBAX
k03 duImeHT oTpakeHus BapbupoBan B npenenax 33,5-35,5 %; B nerko-
CyrauHHUCTHIX mouBax — 33,1-35,7 %; B mecuanbix mousax 35-37 %. [Ipu-
BEJEHHLIE JIAHHBIE IOKAa3bIBAIOT, YTO JUIS BCEX HMCCIEHOBAHHBLIX THIIOB
[TOYB HAOJIFOIAETCS OJMHAKOBOC OTHOCHUTEIBHOE H3MEHEHHUE Ko3(duim-
€HTOB CIIEKTPAIBHOTO OTPAXKEHUS C HW3MECHEHHEM BIIAXHOCTH IIOYBBI.
YMenbieane ko3 GUIIeHTOB OTPAXKECHHSI 3aBUCUT OT CTETICHH yBJIA)KHE-
HUS ¥ HCOJUHAKOBO y Pa3HBIX THIIOB MOYB. 3aMETHOE CHUKCHUE KOIPPU-
[UCHTOB OTPa)XCHUS TPU YBEIMYCHHUW BIIAXXHOCTH HAOIIOMACTCS IO W3-
BECTHOTO MpeJelia, B JaJbHEHIIEM MOBBIIICHUE BIAXKHOCTH HE3HAYUTEIHHO
YMEHBIIIACT BEIMYMHBI OTPaXCHUs. V3ydeHHe BIMSHUSA BIKHOCTH HA OT-
pakaTeNbHBIC CBOMCTBA MO3BOJIWIO CIHENATh HIDKECIEAYIOIINE BBIBOJIBI:
BIIMSTHAE BIIQXXHOCTH Ha OTPa)XaTeIbHYIO CIIOCOOHOCTD MTOYB COCTOUT B TOM,
YTO C YBEIMUYCHHUEM BIIAYKHOCTH B UCCIIEAYEMBIX TOPHO-JICCHBIX JKEITO3EM-
HBIX, TOPHBIX JKEJITO3EMHBIX, JKEJIITO3EMHO-TIICEBBIX MTOYBAX, a TAK)KE JIyTo-
BO-0OJIOTHBIX M OOJIOTHO-ITYTOBBIX MTOYBAX SPKOCTh MX YMEHBIIAETCs, HO 110
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OTIPE/ICIICHHOTO TIpe/ieNia, JajdbHelIIee yBeTUIeHHE BIAKHOCTH HE TPUBO-
JIUT K U3MEHEHUIO SIPKOCTH MOYB.
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Matepuainsl Beepoc. Hayd. kod. — M., 2011. — C. 573-579.

3. MamenoBa, D. M. CriekTpaibHbIil aHaJIM3 HEKOTOPHIX THIOB 1ous / O. M. Mameno-
Ba /[ Mexnynap. koH(., mocsul. 65-neturo UIIA um. Yenanosa, 15-26 cenr. 2010 r. — An-
matsl, 2010. — C. 584-589.

VIIK 631.416.8(9)

OCOBEHHOCTH HAKOIIJIEHUS, PACIIPEAEJEHUSA
N MOABMKHOCTHU MUKPOJ3JIEMEHTOB B IIOUYBAX
YCTBEBBIX 9KOCHUCTEM PEKH TOH

T. M. MUHKUHA, n-p 6uoi. Hayk, npodeccop;
. T'. HEBUAOMCKASI, kana. 61oi. Hayk;
T. B. BAYDP; M. H. KO3JIOBA; C. C. MAH/I)KUEBA, kaun. 61osor. Hayk;
H. B.TPOMAKOBA, kanj. c.-X. HayK
TOxHbIIT penepaabHbIi YHUBEPCHUTET,
1. PocToB-na-Jlony, Poccust

Bonpmyio akTyaqpHOCTh TPEACTaBISIET M3Y4YeHHE OCOOEHHOCTEH pac-
MIPEEIeHNs, HAKOIUICHNS! M IIOJBI)KHOCTH MHUKPO3JIEMEHTOB B YCTBEBBIX
00acTAX peK, Tak Kak IEepHOANYHOCTh 3aTOIICHUS U CBSI3b C PEKOH CO-
3MAI0T 0coOble ycioBHSA (POPMHPOBAHUSA JAHAMAPTOB ITUX IKOCHUCTEM.
[InonopoaHble MOYBBI, BBICOKASI YPOKANHOCTh TPaB U CEIbCKOXO3SHUCTBEH-
HBIX KYJIBTYP XapaKTepU3yIOT YCThEBBIE 3KOCHCTEMBI Kak OoraTeiime npu-
posHbie KoMIuteKcsI [1].

Llens HacTosiIIeH pabOThI — OLIEHKA COJIEPIKaHMUs, PACIIPENENICHUs U T10-
JABUKHOCTU MUKPOSJICMCHTOB B IOYBAX YCTHEBLIX 9KOCUCTEM PECKU HOH.

Jist  uccienoBaHUs OCOOEGHHOCTEH COJEp)KaHHMsS W IMOJBHXKHOCTH
MHUKPO3JIEMEHTOB B MOYBAX YCTHEBBIX HKOCHUCTEM p. JIOH OBIIM 3aJ0)KEHBI
CTaHIMM MOHUTOpHWHTA. [OYBEHHBIII MOKPOB HA MCCIECILYEMBIX CTaHIHUSIX
MIPEACTABIIEH JTyTOBBIMH, aJUTIOBHAILHO-TYTOBBIMH HACBHIIIEHHBIMH 1 aJLTIO-
BUAJIbHO-CIIONCTHIMH HACBHIIIIEHHBIMU TTOYBAMH, MOJCTHIACMBIMHU AJITIOBH-
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aNbHBIMH OTJIOXEHHAMH. [louBeHHBIE 00pa3mbl OTOMpANNCh MOCIOWHO, C
riy6ounsl 0-5 n 5-20 cm. BanoBoe coziepxanie MUKPO3JIEMEHTOB B ITOYBaxX
olpeiesIeH0 peHTreH-(uIoopecieHTHBIM MeTonoM. [Ipn ananmse cocrasa
COEIUHEHUIN XMMUYECKHUX JIEMEHTOB OCHOBHOE BHUMAaHME YAEIEHO COOT-
HOIIECHUIO COEAUHEHUH 3JIEMEHTOB, IPOYHO U HEMPOUYHO CBSI3aHHBIX C M0Y-
BEHHBIMU KOMIIOHEHTaMH. HempouHo CBs3aHHBIE COEAMHEHHS] MHKpO3Je-
MEHTOB B [0YBAaX BKJIIOYAIOT OOMEHHbBIE, KOMIUICKCHbIE M CIeHU(pUIecKH
COpOMpPOBAaHHBIE COCIMHEHUS, COAEPKAaHHWE KOTOPHIX B II0YBE TECHO
CBA3aHO C WX cojepxaHneM B pacreHmsx [2]. IlomemwxkHBe (HOPMBI
MHKpPO3JIEMEHTOB  ONPENC/SUINCE B TOYBCHHBIX BBITSKKAX METOJOM
aToMHO-a0copOumonHo# criekTpodoromerpuu (AAC).

ITokazaHo, 4TO pacnpenesIeHie BaIOBOTO COAEP)KaHUS MUKPOIIEMEHTOB
B HCCIIEyeMBIX MOYBax OOYCIIOBJICHO IPEXJE BCETO0 HUX COAEpKaHHEM B
MOYBOOOPa3yIOMIMX MOPoAax MOWMBI U AeibThl p. JloH, a Takxke snadude-
CKUMH (haKTOpaMH: COAEPIKAHUEM OPTaHMYECKOTO BEIECTBA, IPAHYJIOMET-
PUYECKHM COCTAaBOM, a TaKkKe XUMHUYECKUMH cBoicTBamu. OOree coxpep-
YKaHUE MHKPODJIEMEHTOB B IIOYBaX MOMNMEHHBIX U JICJIbTOBBIX JIAHIIIAPTOB
nMeeT cBou ocobeHHocTu. Tak, Bbicokoe conepxkanue Cr (ot 107.7 mo
146.44 mr/kr npu IIJIK — 90 mr/kr) u As (ot 6.19 mo 11.64 mr/kr npu
[AK — 2.0 Mr/kr) 00ycIoBIeHO KaK UCXOJHON BRICOKOH KOHIIEHTPAIMEH HX
B MOYBOOOpa3yIoIIel MopoJie, TaK M TEXHOT€HHBIM BO3ICHCTBHEM 3a CHET
noctynnenus 3arpasHenus ¢ Hosouepkacckoit 'POC B compenensHbie 5K0-
CHCTEMBI, a TAKXKE C IIOTOKaMH TOJUTIOTAHTOB, TIOCTYMAIOIIUX C TEPPUTOPUU
PocroBckoii armoMepari. MUKpO3JIEMEHTHI TI0 BaJIOBOMY COJEP)KaHUIO B
MMOYBaX CTAHIUI MOHMTOPHHTA YCTHEBBIX dKOCHUCTEM p. JJOH MOXXHO mpea-
CTaBHUTH B BUJIC MOCJIEI0BATENHEHO yOBIBaromero psna
Mn>Cr>Zn>Ni>Cu>Pb>As>Cd. [Io crocoOHOCTH NMPOYHO YAEPKUBATH MHUK-
PORJIEMEHTHI TOUBEI 00pa3yloT PSJ: AUTIOBHAIBHO-IIYTOBasi TSXKEIOCYTIIH-
HHCTasi > AJUTIOBHAJILHO-JIYTOBasl JIETKOCYIJIMHHUCTAsE > JIyroBasi aJlIIOBH-
aIbHO-HAMBITAasl JIETKOCYTJIMHNCTAsT > aJUIIOBHAJIBHO-JIyroBasl necyaHas >
AJLTIOBHAJIBHO-CIIONCTAs TIeCUaHas. Y CTAHOBIICHO, YTO OCHOBHAS 9acTh U3Y-
YEHHBIX MHUKpOIeMeHTOB oT 80-95 % copbupyercst B moBepxHOCTHOM 0-—
20 cM cioe TOYBHI, ¢ MAaKCUMyMOM HakorieHus B 0—5 cm. Cpenn HETIpoYHO
CBSI3aHHBIX COCAMHEHUH HCCIEIYyEeMBIX XMMHUYECKHX JIEMEHTOB Ipeodia-
aroT crnenududecku copOupoBaHHbIe (OpMBL. J[0s HEMPOYHO CBS3aHHBIX
COCIMHEHUI AJIEMEHTOB B MOYBAaX, XapaKTepU3YyIOIas HMX IOJBUKHOCTD,
BBILIIE B [OYBaX I€OXMMHYECKH ITOJYMHEHHBIX JIAaHIIA()TOB, YeM Ha BO3-
BBILIEHHBIX dJieMeHTax jdanamadra. JlanHbli QakT yka3blBaeT Ha BasKHYIO
POJIb PACTBOPEHHBIX B PEYHOU BOJe (POPM DIIEMEHTOB.
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[MosyueHHbIE PE3yJIbTATHI MO3BOJIMIIM OLCHUTHh PErHOHAJIbHBIE 0COOCH-
HOCTH COJCPKAHUS, PACIPEACICHUS U MOJBHKHOCTH MHUKPOIJIEMEHTOB B
MOYBaX yCTheBOU oOnactu p. JIoH, KOTOpbIe 00YCIOBICHBI MOYBOOOPA3yIO-
MU TTOpoJiamMu, reodopMoiiorueit, snadhudaeckumMu hakTopaMu, XUMHYEC-
CKHMU CBOMCTBAMHU CAMHUX JJIEMEHTOB M TEXHOTCHHBIM BO3JICHCTBUCM.

HccnenoBanue BBHITIONHEHO Mpu (PUHAHCOBOW mojyiep:kke Poccuiickoro
HAyYHOTO (JOH/A B paMKax HayyHoro npoekra Ne 16-14-10217.

JINTEPATYPA

1. OcobeHHOCTH COAEPKAHUS U HOABIKHOCTh TSDKEIBIX METAJLUIOB B OYBAX MOHMBI PEKH
Jou / T. M. Munkuna [u ap.] // Apunssie sxocuctemsr. — 2016. — T. 22, Ne 1(66). — C. 86-98.

2. Munkuna, T.M. CocraB coeAMHEHMH TSKENbIX METalIoB B moysBax [
T. M. MunkuHa, I'. B. Mory3osa, O.I'. Ha3apenko. — PocrtoB-Ha-Zlony: Osepect, 2009. —
208 c.

VK 631.416.2(470.53)631.82:631.821.1

HOJABUKXHBIA ®OCP®OP JTJEPHOBO-MIO30JIUCTOM MOYBbI
HPEAYPAJIbSA B 3ABUCUMOCTH OT JJIMTEJBHOI'O
INPUMEHEHUS MUHEPAJIbHBIX Y1OBPEHUI
U MMOCJIEJAENCTBUS U3BECTHU

E. M. MUTPO®AHOBA, 1-p c.-x. HayKk
OI'BHY «IlepMckuii HAy4HO-MCCIIEN0BATENBCKUI HHCTUTYT CEILCKOTO XO3sIHCTBaY,
r. [lepms, Poccus

IIpu cnoxusieiics B nocneanue 15-20 yer cutyauuu B 3eMyieneauu
Poccun, xorna docdopHsie yIoOpeHUs] IPUMEHSIOT B KpaliHe OrpaHHYeH-
HOM KOJHYECTBE, OCHOBHBIM HCTOYHHKOM (hocdopa Juis pacTeHHid cTana
moyBa. Ha 3ToM 3Tane pasButus 3emiieienus OOJBIIOS 3HAYCHUE MPHUIACT-
Csl COIIePIKaHUIO TOCTYMHBIX (ochaToB Kak BaxkHeHIeMy (hakTopy IUIOI0-
pOIus IEpPHOBO-TIOA30JIMCTHIX 1M0UB [1, 2].

HCCJ’IC}IOB&HI/I?{ MIPpOBOANIIN Ha 6336 JUINTCIIBHOT'O ITOJICBOI'O OIIbITa HepM-
ckoro HUNUCX, 3anoxxennoro B 1980 r. B 1-M moJje mojeBoro 7-mojsHOTo ce-
B00OOpOTa (YUCTHIN Tap, 03UMast pOXKb, POBas MIIEHUIA + KIIEBEP, KIEBEP
I-1l 1. ., stamenb, oBec). Cxema OIbITa BKJIIOYANa MecTh 103 m3BecTH (0;
0,5; 1,0; 1,5; 2,0; 2,5 Hr). [eiictBue m3BecTH M3y4aiau Ha (OHAX MUHE-
pampHOTO MHUTaHus: HyJleBoM, ymepeHHOM (NPK), moBsmmennom (2 NPK) u
BoicokoM (3 NPK). CpenHsist HaCBIIEHHOCTh MHUHEPATIHHBIME YI0OPSHUAMHU
3a 5 porarmii ceBoobopoTa Ha GoHEe yMepeHHBIX 03 cocTaBuia NyyP3Kas
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Kr/ra B roA. [IoBTOPHOCTh BapHaHTOB B OMBITE 3-KpaTHas, pa3MEIICHHE
PEHIOMH3UPOBAHHOE.

[ToyBa ompiTa JI€PHOBO-TIOBEPXHOCTHO-TIO30JIMCTasl  CPEHECYTIINHH-
cTast, copMHUpOBaHHasi HA HEKapOOHATHOM MOKPOBHOI IITHHE.

[Moctynnenne B nouBy (ochOpHBIX YIOOPEHUI COBMECTHO C a30THBIMHU
U KaJUHHBIMH B TEYEHHE IISITH POTalUil ceBOOOOPOTa CriocoOCTBOBAIO IO-
BBILICHUIO COJep KaHus MOABWKHBIX hopM docdopa oT 103 B cpeaHeM Ha
1ra B rox 34-102 kr/ra ot 175 mo 319 mr/kr (Tabiauna).

Coneprkanne TOIBIKHBIX (hopM ¢ochopa yBEINIHBAIOCH C TOBBIIIE-
HHEM 103 yZ0OpeHHH, HeB3HMpas Ha KHCIYIO PEaKIHIO MOYBEHHON CpEbl.
CyIecTBEHHOMY OCaKACHHUIO MOJBIKHBIX (pocaToB MOTYyTOPHBIMU OKCH-
JIaMH | TOTJIOMIEHHIO THAPOOKCHIAMH AJIFOMUHUS U JKeJie3a B HCCIIeLyeMOi
MOYBE, OYEBHIHO, MPEIISITCTBOBAIO BHICOKOE COJiepKaHHe 0OMEHHBIX (hopm
KaJbIMA B UccleayeMol nouse (B cioe moyBsl 0—20 ¢cM KOHTPOJIBHOTO Ba-
pHUaHTa OmbITa Ca* - 16,0, B cioe 20-40 cm — 18,8 mr-3x8/100 r).

BuiusiHHe J/IHTEIBLHOIO IPUMEHEeHUs MUHEPAJIbHBIX yA00peHHii U noc/eel cTBUS
HM3BECTHU HA CoJep:kaHue NOABUKHOrO dochopa B mouse, 0-20 cm, 2014 r.

031 CaCO3, H(B Cpennue no HCPgs 1.
Pon NPK (A) 0 5 05 ( i,o I:pam. A 3<qu.5 A
Be3 ynoOpennit 61 64 51 59
NPK 170 163 193 175 2
2 NPK 252 246 279 259
3 NPK 294 349 315 319
Cp. o daxropy B 194 205 209
HCPos 1. 3(1](:1) B F¢<F,
HCPgs yacT. pasi. cp. 75

B BapmanTte 0e3 mpuMmeHeHHs ymoOpeHHit 3a 5 porammii ceBoobopora
coJiep)KaHue TO/IBMXKHOTO (ocopa B BEPXHEM CJIOE MOYBBI, HECMOTPS Ha
NOTpeOIeHNe PAaCTEHUSMH, NMPAKTUUECKH HE M3MEHHJIOCh, YTO CBHJIETENb-
CTBYET O CIIOCOOHOCTH ITOYBBI ITOJAEPKUBAThH ONPEEIICHHBI YPOBEHb I0-
JIBIDKHBIX (oc(aToOB B TEYCHUE UIUTEIHHOTO BpEeMEHH. AHAJIOTUYHBIE 1aH-
HBIE TOJIy4eHBl B HcciefoBaHusx [3, 4]. BocrmomHeHnue MCrosib30BaHHBIX
pPacTeHUsIMH 3aIacoB IOJBMXKHOTO (ocdopa MPOUCXOIUIO, BEPOSTHO, 3a
c4eT TpaHchOpMarK MeHee IOABIKHBIX coennHeHHud (ocdaroB B Ooiee
HoABWKHBIE. Kpome Toro, pacTeHHsi akTHBHO HCHOJIB30BaH (ocdop mos-
MaXOTHBIX CJIOEB IIOYBBI.

[TocneneiicTBie HM3BECTKOBAHMS IOYBBI HAa HAKOIUICHHUE ITOJBIKHBIX
¢docdaToB B MIAXOTHOM TOPH30HTE II0 CPABHEHHUIO C KOHTPOJBHBIM BapHaH-
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TOM B KOHIIE 5-#, a Takxke B 1-if u 2-if poramusx ceBooOOpOTa HE OTMEUE-
HO (Tabnuia).

JIMTEPATYPA

1. Baynun, A. B. U3menenue ¢ochaTHOro pexumMa ASPHOBO-TION30JIUCTOH CPEeAHECY-
IJIMHUCTON OKYJBTYPEHHOH mo4BEl Oe3 BHeceHus (ocdopHbIXx ynobpenuit / A. B. Baymun,
A. A. KoBanenko, B. A. Bapiamos // Arpoxumuueckuii Bectauk. — 2013. — Ne 3. — C. 8-10.

2. Kommuiekchas ouenka mous pocaramu / B. . Casuu [u ap.] / Ussectus TCXA. —
2004.-T.1.-C. 3-15.

3.Ko63apenko, B.U. 3HaueHue NOAMAaXOTHBIX TOPHU30OHTOB IIOYB B CHAOKEHUU
pactenuit pocpopom u xammem / B.U. KoG3apenko // Ilnogopoame mo4yB M HyTH €ro
nosslenus. — M.: Konoc, 1983. — C. 84-91.

4.Ko63apenxo, B.W. UszsectkoBamme u MoOmmm3anus QochaToB IepHOBO-
MOA30IUCTHIX TIOYB Pa3sHOH cTeneHH OKynbTypeHHOCTH / B. 1. Ko63apenko / Arpoxumus. —
1999. - Ne 6. — C. 5-15.

VK 633.321:631.559:631.8

BJWSHUE CUCTEM YJIOBPEHUS HA YPOKAHHOCTH
N KAYECTBO KJIEBEPA JIYTOBOI'O

O. . MULLIYPA, xaHz. ¢.-X. HayK, IOLEHT
YO «benopycckas rocyjapcTBeHHasI CEIbCKOXO3SIHCTBCHHAS aKaJeMHUS»,
r. l'opku, Pecnydnuka benapych

B Hacrosimiee Bpemst 0oJbLIOC BHUMaHHUE YACNSCTCS ONTHMHU3ALNU
CTPYKTYPBI KOPMOBBIX YTOJUH, YTOOBI MOJTYYNTh HAMOOJIbIIEE KOJINYECTBO
KOPMOBBIX E€IMHHI] MaKCHUMaJIbHOH OEJIKOBOCTH C HaMMEHBIIUMH MaTepH-
AIBHBIMH M SHEPreTHYECKUMH 3aTpaTaMu. B cBsi3u ¢ 3TuM Oosnblioe 3Have-
HHE TPHUIACTCAd YBEIUYCHHUIO IUIOMIaTN IIOCEBOB MHOTOJETHHX OOOOBBIX
TpaB, B YAaCTHOCTU KJIIEBEPA JIyTOBOrO. YIPAaBIEHUE POCTOM U Pa3BUTHEM pac-
TEHHH MPU TOMOIIM PETryISATOPOB POCTa MPUOOPETAET aKTyalbHOE 3HAUECHHE B
CBSI3U C TEM, UTO OHU MOBBIIIAIOT YCTOXYUBOCTb PACTEHUN K HEOIaronpUsITHBIM
YCIOBUSIM U TO3BOJISIIOT CYIIECTBEHHO YBEIHUYHTH YPOJKAHHOCTH M Ka4eCTBO
ypoxasi IPY MUHUMAJIbHBIX 3aTpaTax.

Lenbto uccnenoBaHuit ObUIO HM3YYCHHE BIIMSHHE CUCTEM yHOOpEeHWi Ha
YpOXKalHOCTb U KaUECTBO KJIEBEPA JIyTOBOTO.

Jliis u3ydeHus BbIIIEHA3BaHHBIX BONPocoB B 2012-2013 rr. Ha TeppuTopuu
VYHIL «Omnsrrasie nonst BI'CXA» Ha 1epHOBO-TIOA30IUCTON MOYBE, Pa3BUBAIO-
nieiica Ha JErKOM JIECCOBUJHOM CYTJIMHKE, OJCTUIAEMOM C IIIyOuHBI 1 M Mo-
PEHHBIM CYTJIMHKOM, OBUIM 3aJ0’KEHBI ITOJIEBBIE OIBITHI C KIEBEPOM JIYTOBBIM.
IToyBa ONBITHOrO y4yacTKa IO rOAaM UCCIEIOBAHUM HMena ClIabOKHUCIYI0 U
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OM3KYI0 K HeWTpasibHO# peakuuto nouenHoit cpeast (pH KCI 5,8-6,2), cpen-
Hee coneprkanue rymyca (1,67-1,71 %), moBhIIIEHHOE COAEPKAaHNE TOABHKHO-
ro ¢ocdopa (202-228 Mr/Kr mouBbl), CpeIHEE M IOBBILIEHHOE COAEp)KaHHE
o iBM>kHOTO Kanus (191-213 mr/kr noussr).

IMoxaces kieBepa copra TOC 870 nmox stumeHb npoBomics cestikoi CITY-3
¢ HOpMoii BeiceBa 10 kr/ra.

MuHepanbHbIe yI0OpPEHHsT BHOCHIHCH B (JOpME aMMOHH3UPOBAHHOTO CY-
nepdocdara U XJIOPUCTOTO Kaus. PerynsTop pocra SIuH IPUMEHSUICS B 03¢
80 mi/ra 1 3xocun — 50 1/ra B aze oTpacTaHus kiesepa (Tabnuna).

OO0r1ast wIomaask JSISHKN — 36 MZ, yueTHas — 24,7 MZ, MOBTOPHOCTH — YETHI-
pEeXKpaTHasl.

IMpumenenne NgP4Kgo B MOAKOPMKY BeCHOH U mocie yOOpKH HMOKPOBHOU
KyJIbTYpBl 3HAYUTEIBHO MOBBIIIAIO YPOXKANHOCTh 3€NEHOI Macchl KiieBepa, HO
CYIIECTBEHHBIX PA3IUIHHA 10 yPOKaHHOCTHU MPH MOAKOPMKE BECHOM MOCIE BO3-
OOHOBIICHHS BET€TAlUH HIIH TOCEe YOOPKU MOKPOBHOHM KYJIBTYpHI (SUMEHS) HE
OTMEUEHO.

YBenuuenue 103 ynoopenuii ¢ NgP4oKego 10 NgPgoKogo criocodcTBOBaATO YBE-
JMYCHUIO yPOKaHOCTH 3€JIEeHOH MaccChl, HO TaK jk€, KaK M IPH BHECCHUH
NoP4oKso, CYLIECTBEHHBIX pa3iNU4uil IPH PAHHEBECCHHEH MOIKOPMKE U MOCIE
yOOpKH OKPOBHOW KYJIbTYpPhI HE HA0IOAAIOCh.

JIByXKpaTHasi MOJKOPMKa KJIeBepa Mociie yOOPKU MOKPOBHOM KyNbTYphI B
no3e NgP4oKgo 1 IO 2-11 yKOC HE MMea.

Bausinne MAHepaJIbHBIX Y100peHHIi H PeryJsiTOPOB POCTAa HA YPOKAHHOCTh KieBepa
Jyrosoro (cpeasee 3a 2012-2013 rr.)

Ypoxaii-
HOCTh
3€7I€HOI Oxkynae- Vpoxaii- | Bemxon
Maccel, | MOcCThb 1 Kr .
Bapuant wra NPK HOCTb CYXOH | K.e.,
(cpemce <3 /1\'4 Macchl, Iyra | 1/ra
3a 2 yKo-
ca)
1. be3 ynobpenuit 664 - 141,4 139,4
2. NgP4oKgo B moKOpMKY BecHOM 733 63,3 164,6 153,9
3. N9P40K60 B TIOJIKOPMKY TIOCJIE YOOPKH TTOKPOB- 751 798 160,0 157,7
HOM KYJIBTYpPBI
4. N1PgoKgo 1ocite yOOpKH HOKPOBHO#M KYJIBTYPBI 845 109,0 180,0 1775
5. N16PgoKgo B OIKOPMKY BECHO# 835 103,0 177,9 175,4
6. N1sPeoKgo + ammn 853 113,9 181,7 179,1
7. N1gPeoKgg + sxocun 839 105,4 178,8 176,2
HCPgs 181
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O6paboTKa MOCEBOB KJIEBEPa PEryIATOPAMHU POCTa SIMTUHOM M HKOCHIIOM
Ha (oHe NigPgoKgy B MOIKOpPMKY BeCHOW He oOecreunBalia JOCTOBEPHOU
NpuOaBKU YpOXKalHOCTH 3€JICHOI Macchl KieBepa.

MakcumanbHas okynaemocts 1 kr NPK kr 3eneHoit maccst (109 kr) Ob1-
na npu npumeneHun NigPgoKgy B moakopmky BecHOH. B aTom Bapumante
Obl1a HanboJsiee BBICOKOW ypoxaiHOCTh cyxoi Maccel (177 w/ra) u BEIXOA
KopMOBBIX eaunull (177,5 w/ra).

Takum o6pazom, npumeHerrne NigPgoKgg B TOJKOPMKY BECHOM MU TO-
cie yOOpKH MOKPOBHOW KYJBTYPhl 00€CHEYMBAIO BBICOKYIO YPOXKaHHOCTH
3€JICHOM MaccChl KJIEBEPa JIyrOBOTO.

YK 633.321:631.81.095.337

BJIASTHUE MUKPOY TOBPEHHI HA TPOAYKTUBHOCTD
KJIEBEPA JIYT'OBOI'O

O. . MULLIYPA, xaHz. ¢.-X. HayK, IOLEHT
YO «benopycckast TocyjapcTBeHHAsI CEILCKOXO3SIHCTBCHHAS aKaJEMUS»,
r. l'opku, Pecnydnuka benapych

B nacrosiee Bpemst G0JIBION MHTEpEC MPEICTaBIIsCT HCIIOIb30BAaHHE
HOBBIX ()OPM MHUKpOYIOOpPEHHH U MperapaToB Ha OCHOBE MUKPOYI00pEHUI
U PEryasTOpPOB POCTA, KOTOPBHIE 38 OANH NPHEM BHECCHUSI MUKPOJIEMEHTOB
U PETYISITOPOB POCTA MO3BOJISIIOT CYIIECTBEHHO CHU3HUTH 3aTpaThl Ha NpH-
MEHEHHE CPEIICTB XUMH3ALUH.

Ilens nccnenoBaHU — ONTUMHU3ANNS CUCTEMBI YIOOpEHHs KiIeBepa JIy-
TOBOTO Ha OCHOBE NPHMCHEHHsI HOBBIX (OPM MHKPOYIHOOpPEHHH M KOM-
IUIEKCHBIX INPENapaToB, COAEPKAMIMX MHUKPO3IEMEHTBHI H PETYISTOPHI PO-
cTa, pa3paboTKa pecypcocOeperaroneii, 3KoJIOTHYeCKH cOanaHCHPOBaHHON
CHCTEMBI yI0OpEHHUS KJIEBepa JIyTOBOTO.

UccnenoBanust ¢ xiesepom copra TOC 870 mpoBoaunuce B 2011-
2013 rr. Ha Teppuropun YHII «Onbitaeie nonst BI'CXA» na nepnHoBo-
MIOJI30JIUCTOM MOYBE, pa3BHBAIOLICIiCS Ha JICTKOM JIECCOBUIHOM CYTJIMHKE,
MOJICTHIIAEMOM C INTyOHHBI | M MOPEHHBIM CYTJIHHKOM.

OO01mas mwiomanb JeISHKH — 36 M2, yueTHas — 24,7 Mz, MTOBTOPHOCTH — Ye-
TBIPEXKpaTHAs. Y POXKAHHOCTD yIUTHIBAIACH CILIOIIHBIM METOIIOM.

IToyBa OMBITHOTO y4acTKa IO TOJaM HCCIEIOBAaHMI HMMena CIabOKHC-
JIyI0 ¥ OJM3KYI0 K HEWTpajabHON peakuuio mouBeHHOU cpemsl (pHyc 5,8—
6,1), cpeanee comepkanue rymyca (1,66—1,71 %), moBreIIeHHOE Comepika-
HHUe noaBIKHOTO (ocdopa (186-213 mr/kr), cpenHee W HOBBIMICHHOE —
o BYOKHOTO Kanust (197-240 mr/kr).
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B 2011 r. xneBep mojceBacs moja saMeHb 26 anpens, B 2012 1. 29 amn-
pens. Iloace kneBepa mpoBoauicsi cesuikod CIIY-3 ¢ Hopmo# BbiceBa
10 kr/ra. ITonukie Bcxozp! kieBepa B 2011-2012 rr. mosiBUIUCH Yepe3 4 AHS
mocje moceBa. B ombITax NMPUMEHSINCH yNOOPEHUS: aMMOHH3HPOBAaHHBIN
cynepgocdar (33 % P,0s, 8 % N), xnopucrsiii kanuit (60 % K,0), Dne-
I'ym-B (150 1/n B, 10 1/n rymunoBbix Bemects), Dael'ym Cu (50 r/n Cu,
10 r/n rymunoBbix BemiectB), MukpoCun-Mens (73 r/n Cu, 50 r/n N,
12,0 ma/it sxocuia), MukpoCuia-Bop (40,0 r/n B, 130 r/n N, 30,0 mut/n sKxo-
cuna), Ano6-B (B omaOM utpe — 150 T B). Dnel'ym-B 1 MukpoCuir-Menp,
Bop BHOCHnmCh B mo3e 1 si/ra, momubaar ammonus 0,08 kr/ra m OopHas
kucnota 0,6 kr/ra B pa3e oTpacTaHus KIeBepa.

[Mpumenenne NigPgoKgg B MOAKOPMKY BECHON CYIIECTBEHHO MOBBIIIATIO
YPOKAIHOCTh 3€JICHOM MacChl KieBepa JyroBoro. Tak, B CpeJHEM 3a 1Ba
rojia ypoXKaHOCTh 3€JICHOH MAacChl B 3TOM BapHaHTE OIbITA BO3POCHA Ha
109 w/ra (Tabauua).

YpouxkailHOCTB 3esIeH0i Maccehbl KiaeBepa 3a 2012-2013 rr., w/ra (cpeaHee 3a 2 ykoca)

vp OHAHHOCTH Cpennee Oxynae- Ipu6aska
Baprant 3€JIEHON MacChl, wa |MocTE 1 kr X KOHTpO-
/ra 2 rona NPK, kr 10, 1/Ta
2012 2013 3€J1. MacChl ’
1. Be3 ynobpenuii 685 644 664 - -
2. N16PeoKgo B mogkopMKy BecHO# ((poH) 849 821 835 171 109,0
3. ®ou + Dnel'ym B 944 903 923 259 156,0
4. ®on + MukpoCui B, Cu 954 950 952 288 172,3
5. ®on + Onel'ym Cu 752 906 829 - 99,4
6. ®on + B, Mo 948 849 895 60 97,0
7. ®ou + Ano6 B 859 907 933 98 162,0
HCPgs 18,9 20,9 18,1

[Tpumenenne MUKpOyIO0OpEHUIT 1 KOMITJIEKCHBIX ITPENapaToB Ha OCHOBE
MHUKpPOYIOOpEHHH U PEryJsiTOpOB POCTa pacTeHUi ObLIO 0YeHb IHPEKTHB-
HBIM. B wacTHOCTH, TpuMeHeHHe MHKpoynoOpenus Ano6 B mnoseimano
YPOXKaiHOCTB 3€JeHON Macchl KJIEeBepa 10 CpaBHEHHMIO ¢ (oHOM Ha 98 1/ra,
Onel'ym B — na 88 w/ra. [IpumeHeHne KOMIUIEKCHOTO Npernapara Ha OCHOBE
Meau U perymaropa pocra Dmel'ym CU He CocOOCTBOBAIO MOBBIIICHUIO
YPOKaifHOCTH 3€JICHON MacChl KJIEBEpa 10 CPABHEHMIO ¢ (DOHOBBIM BapHaH-
TOM.

[Ipumenenne Ha Gore NigPsoKgg MUKpOYIOOpEHUST GOpa 1 MoIMOIIEHA,
KOMIUIEKCHOTO Mpernapara Ha OCHOBE MHKPORJIEMEHTOB U PETYISITOPOB PO-
cra Dnel'ym B noBBITIIano yposkailHOCTh 3€I€HON MacChl KieBepa JIyrOBOTO
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Ha 60 1 88 1/ra nmpu okymaemoctu 1 kr NPK xr 3enenoit maccol 60 1 259 kr
COOTBETCTBCHHO.

Haubonee BbICOKasi ypOKaWHOCTH 3€JICHOM MaccChl KJIEBEpa OTMEYCHA B
BapHaHTaX C IPUMCHEHHUEM MHUKpPOynoOpeHus Anod6 B u kommuiekcHOro
mpemnapara Ha OCHOBE MHUKPOAJIEMEHTOB M perynsaropa pocta MukpoCun B
Ha Qoue NigPgsoKgg, KOTOpas cocTaBmia B cpemHem 3a aea roga 933 u 952
1/Ta COOTBETCTBCHHO. B 3THX BapuaHTax ObLIa U HAMOOJBIIAS OKYIAEMOCTh
1 kr NPK kr 3enenoii maccsl kieepa (162 u 172,3 kr).

VJIK 631.8:633.13:631.445.24

YOO®EKTUBHOCTH CUCTEM IMPUMEHEHMS VIOBPEHUM
P BO3JEJBIBAHUY I'OJIO3EPHOTO OBCA
HA JEPHOBO-TIO/30JTUCTOM
JETKOCYTJIMHUCTOM MMOYBE

0. B. MYP30BA; U. P. BUJIbJI®JIYI, n-p c.-x. HayK, npodeccop
YO «benopycckas rocyjapcTBeHHAsI CEIbCKOXO3SIHCTBCHHAS aKaJeMUs»,
r. l'opku, Pecnyonuka benapychb

OCHOBHOE TIPEUMYIIECTBO IUIEHYATHIX (OpM OBca — Ooyiee BBICOKAs
yposkaitHOCTh 3epHa. OIHAKO Yy TOJO3EPHBIX COPTOB HE Tpedyercs MpoBO-
JIUTH OOpYIIICHNE, BEHIIIC HATYpa 3€PHA, COJIepKaHue Oelka, Kupa, Kpaxma-
Jla, 9YTO LIEHUTCS HE TOJBKO B IMHIICBON MPOMBINUICHHOCTH, HO M B )KHBOT-
Hosojctae [1, 2].

OnTuMu3anys MUTaHUS PACTCHUMN, MOBBIIICHUE () (HEKTUBHOCTH BHECE-
HUS yOOpEHUIl B OTPOMHOM CTEIIEHU CBS3aHBI C 00ECIICUCHHEM ONTHMAITb-
HOTO COOTHOIICHHUS B TIOYBE MaKpO- M MHKPO3JIeMeHTOB. [Ipruem 310 Baxk-
HO HE TOJBKO IJIS pOCTa yposkas, HO W IUIA NMOBBIMICHIS KadyecTBa MPOIyK-
LMK PACTEHHEBO/ICTBA M )KUBOTHOBOJICTBA [3].

Mertoauka ucciaeaoBanuid. leapr Hammx wccaeqoBaHUN CBOAMIIACH K
YCTaHOBIICHHIO CPaBHHUTENBHON 3((PEeKTHBHOCTH OTEUYECTBEHHBIX HOBBIX
¢dopm mukpoynobperns (MukpoCtum-Mens JI) u perymsatopa pocta DKo-
CHJI C IMITOPTHBIME aHajioramu (Ano6 Mens, HyTpuBaHT 1uIIOC) B YCIIOBH-
SIX JIEPHOBO-TIOA30JUCTHIX JIETKOCYTJIMHUCTBIX IOYB CEBEPO-BOCTOUHOM
yactu benapycu.

HccnenoBanus mpoBogmiuch Ha Tepputopun YHI[ «OmneiTHBIE mONA
BI'CXA» Ha NepHOBO-TIOA30JIUCTON JIETKOCYTJIMHUCTOW TIOYBE, Pa3BUBAIO-
IIEHCS Ha JIETKOM JIECCOBHUAHOM CYTJTIMHKE, IOICTIIIAEMOM C INTyOHHBI OKO-
70 | M MOPEHHBIM CYTITMHKOM, C TOJIO3EPHBIM COPTOM OBca ["omra.
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HekopHeBble TTOJKOPMKH TIOCEBOB OBca B (Da3e KyIIEHHS M BBIXOJa B
TPYOKY HPOBOJMIN BOJAOPACTBOPUMBIM KOMIUIEKCHBIM yJIOOpPEHUEM H3pa-
wibckoro npomssozctea Hyrpusant mwitoc (N — 6 %, P,0s — 23 %, K,0 -
35 %, MgO - 1%, B-0,1%, Zn-0,2 %, Cu - 0,25 %, Fe — 0,05 %, Mo —
0,002 % c npununaresnem) B no3e 2 Kr/ra, a B a3y Havaja BbIXOJa B TpyO-
Ky HCIIONB30BANIN JKUAKOEe MUKpoynoopenue MukpoCtum-Menps JI (Mens
78,0 r/n, a3ot 65,0 r/n, rymuHOBRIe BemiectBa 0,6—5,0 mr/n) B no3e 1 n/ra u
Ano6 Menp (6,43 % menn, 9 % a3ora u 3 % maraus) 0,8 n/ra. Perymsarop
pocTta DKOCHI MPUMEHSUTH B 103€¢ 75 Mir/ra B (a3e Hadaia BEIXOAa B TPYO-
Ky. [TomkopmMky oBca kapbamumom (Nsg) poBoanITH B (ha3e Hada a BEIXO/a
B TpYOKy. YdeT ypOXXailHOCTH MPOBOMMJICS CIUIOIIHBIM ITOJEISTHOYHBIM
criocoboM. YOopka ypoxkas mpom3BOAMIACH (pUHCKHM KoMOaitHOM «Cam-
mo». Cratuctuueckas o0OpabOTKa pe3yabTaTOB UCCICIOBAHUN IPOBEACHA
mo b. A. JlociexoBy ¢ HCIIOJIb30BAaHHEM COOTBETCTBYIOMIUX MPOrPaMM JTUC-
MEepPCHOHHOTO aHau3a [4].

Pe3ynbTaThl HcciienoBanuii. YpoKailHOCTh 3epHa OBCa B OIBITC B
2013 r. Obuta 3HaUMTENBHO HIDKE, YeM B 2014 u 2015 rr. uccremoBaHuii,
4TO0 OBLIO OOYCIIOBIICHO BIHSHHUEM 3aTSOKHOW M X0JoqHOH BecHbl 2013 T,
CIABWHYBILIEH ONTHMaJbHBEIE CPOKH ceBa KymbTypbl. Cpemssas 3a 3 roma
YpO’KalfHOCTh 3€pHa OBCa, IIOJyYEeHHAsI TOJBKO 33 CUET IUIOIOPOIUS TTOYBHI
(6e3 ymoOpeHuit), cocrarisna 21,7 1y/ra, I3MEHSACH MO TOJAM HCCIIEOBa-
Huii (14,8-27,3 1/ra) (Tabnmma).

Bausinue cucTeM y100peHusl Ha ypokaifHOCTh 3epHa 0Bca

YpoxaiitHoCTb, 1/Ta Cpen-
HSs Ilpu- | Ilpu- | Okymnae-
ypoxaii-| 0aBka K | 6aBKa K|  MOCTb
2013 1.| 2014 . | 2015T. | *Kaii- |koHTpo-| (omny, | I kr NPK,
HOCTb, |JIIO, IYTa| I/Ta KT 3€pHa

BapwuanT onbita

ra
1. Be3 ynobpenwnii (kontpons) | 14,8 27,3 23,1 21,7 - - -
2. N16PsoKao 18,8 30,9 26,8 25,5 3,8 - 2,3
3. Ngo PsoKoo 254 | 345 | 30,2 | 30,0 8,3 - 4,0
4. Ngo PsoKgo — hon 27,2 36,4 33,0 32,2 10,5 - 4.4
5 NeoPeo Koo * Nuowe. B Gasel pg 6 | 388 | 342 | 339 | 122 | - | 51

HayaJia BEIXOZa B TPYOKY

6. ®on + DOxocun B dase

328 | 426 | 343 | 366 | 14,9 44 6,2
HayaJia BEIXOZa B TPYOKY

7. ®on + MukpoCrum-Mens JI

30,9 | 420 39,4 37,4 15,7 52 6,5
B (pa3e Hauaa BHIXOJA B TPyOKY

8. ®ou + Ano6 Menn 329 | 43,0 | 425 39,5 17,8 7,3 7,4
9. ®on + HyTpuBaHT mioc 31,9 455 442 40,5 18,8 8,3 78
HCPos 1,1 14 15 0,8
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O06paboTKa MOCEBOB OBCA PETYJSITOPOM POCTa DKOCHI obecredria Ja0-
TTOJTHUTEIBHBIA TPUPOCT ypOXKaWHOCTH Ha 4,4 1/Ta, TIOBBICHB T€M CaMBIM
0T[4y OT MUHEPAIbHBIX YIOOPCHUH M, KaK CIEACTBUE, OKYMaeMOCTh | Kr
NPK xr ¢ 4,4 no 6,2 xr 3epHa (ua 1,8 xr).

HexopHeBast mogKOpMKa ITOCEBOB TOJIO3EPHOTO OBca copTa [oma oTtede-
CTBCHHBIM JKHJIKHM MHKpoynoopenrneM MukpoCtum-Mens JI Ha done
NgoPsoKgo MOBBIIIaNTA ypoxkaiHOCTh 3epHA Ha 5,2 1/ra, obecreuuBas Jo-
MTOJTHUTEIBHEINA MpHUpocT okymaeMoctu 1 kr NPK MuHepansHBIX yroOperuit
Ha 2,1 kr 3epHa (710 6,5 Kr).

Hcnonp3oBanue Ha GoHe MUHEepanbHbIX ynoopenuit NgoPeyKgo B HEKOP-
HEBYIO IOJKOPMKY IIOCEBOB MHKpOyaoOpeHus Amo6 Menp yBenn4mio
MIPUPOCT ypOXKaHHOCTH 3epHa OBca Ha 7,3 1yra, oOecledYnB MOBBHIIICHHUE
okynaemoct 1 kr NPK MuHepanbHbIX yIoOpeHUil B OCHOBHOE BHECEHHE
Ha 3,0 xr 3epHa (10 7,4 KT), YTO CBHIACTEIHCTBYET O XOPOIIEH OT3BIBUNBO-
CTH KyJNBTYpHI Ha MEIHOE YI0OpeHNe.

O} dexTUBHOCTL ABYKPATHOW HEKOPHEBOH MOJKOPMKH OBCAa KOMILICKC-
HBIM ynoOpenuem HyTpuBaHT 1urtoc Oputa BBIIIE HA (OHE MHHEPAIBHBIX
ynobpennii B ocHOBHOE BHeceHHE NgoPgsoKop, yBETHUHB yposkaliHOCTE 3epHA
Ha 8,3 1/ra, coco6cTByst pocty okynaemocts 1 kr NPK na 3,4 kr 3epHa (10
7,8 Kr), 4TO B HAIIUX UCCICAOBAHHUAX O0CCIICYMBATIO MAKCUMAIbHYIO ypO-
JkaitHOCTh 3epHa oBca (40,5 1/ra).
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VK 631.81.095.337:633.13

BJIUAHUE HOBbIX ®OPM KOMIIJIEKCHbBIX
N MUKPOYAOBPEHUU HA YPOXKAUHOCTDH U KAYECTBO
IINIEHYATOI'O OBCA

O. B. MYP30BA
VYO «benopycckas rocy1apcTBEHHasl CEIbCKOX03sHCTBEHHAs aKaJeMUs»,
r. l'opku, Pecnydnuka benapychb

OBec sBiIsIeTCS BaXKHEHTIIEH 3epHOBOM KyIbTypoil. OH MIMPOKO HCTIONb-
3yeTcsl Ha NUILEBBIC M KOPMOBBIC LIEJIM HM3-32 BBHICOKOTO KauecTBa 3€pHa.
bnaromapst xopomeil ycBosieMOCTH O€JIKOB M COJEPKAHHIO BaXKHEHIINX
BEIIECTB, CTUMYJIMPYIOIIUX POCT U ITOBBIIIAIONINX KU3HEHHBIH TOHYC, 3€p-
HO OBCa CUMTAIOT Hambousiee IeHHBIM K3 (QypakHbIX KynbTyp. Ilo cpaBHe-
HUIO C IPYTMMH 36pHOBBIMH KYJIBTYpaMH OBEC XapaKTEPHU3yeTCsl MOBBIIIECH-
HBIM cozepkanueM Oeinka (9,6—19,0 %), HawTydmIuM COOTHOIIEHHEM He3a-
MEHHUMBIX ¥ KpUTHYECKIX aMHHOKHCIIOT [1].

Kak mokazanm wmccienoBaHus, HanOoiee palHOHAIBHBIM CIIOCOOOM
BHECEHHS MUKPOYIOOPEHUH SIBISFOTCS HEKOPHEBBIE MOAKOPMKH. Hepenko
MOYBBI MMEIOT HU3KOE COJIEpKaHHE HECKOJIIBKUX MHKPO3JIEMEHTOB, TO3TO-
My BecbMa 3(Q(EKTUBHBIM OKa3bIBAETCS NPUMEHEHHE KOMIUIEKCHBIX MHK-
poynobpenui [2].

MeTtoauka ucciaenosanuii. VccnenoBanus npoBOAMINCh HA TEPPUTO-
pun YHII «OmnsitHbie monst BI'CXA» Ha 1epHOBO-NOA30IMCTON JIErKOoCy-
IJIMHUCTOM IIOYBE, Pa3BUBAIOIICHCS Ha JIETKOM JICCCOBUAHOM CYTJIMHKE,
MOJICTUJIAEMBIM C TNIyOMHBI OKOJIO 1 M MOPEHHBIM CYIJIMHKOM, C IUIEHYa-
TBIM COPTOM OBCa 3amaBerT.

W3 KOMIUIEKCHBIX yIOOpEHHH /I OCHOBHOTO BHECEHUS HCIIOJIb30BAIH
HOBOe ynoopenue (ADK ¢ B, Cu u Mn), pa3paborarnnoe B HCTUTYTE TIOU-
BoBeneHus u arpoxumun HAH Bbenapycu. HekopHeBble moaKopMKH moce-
BOB OBca B (ha3e KyIICHMS M BBIX0/A B TPyOKY MPOBOJAMIIM BOJOPAcTBOPH-
MBIM KOMITJIEKCHBIM yIOOpEHHEM H3pamIbCKOTro Mpou3BoacTBa HyTpusaHnT
mwitoc (N — 6 %, P,Os — 23 %, K,0 —35 %, MgO - 1%, B - 0,1 %, Zn -
0,2 %, Cu - 0,25 %, Fe — 0,05 %, Mo — 0,002 % c mpunumarereM) B 103¢
2 xr/ra, a B a3y Hauasia BEIXOJa B TPYOKYy HCIIOJIBb30BAIN JKHJIKOE MHUKPO-
ynobpenne MukpoCrum-Mens JI (mens 78,0 r/n, azot 65,0 1/11, ryMHHOBBIE
BemtectBa 0,6-5,0 mr/m) B no3e 1 n/ra u Anod Menp (6,43 % memu, 9 %
azora u 3 % maruwus) 0,8 n/ra. Perynsrop pocta DKOCHI IPUMEHSIN B 1103€
75 mu/ra B (aze Havyana BeIxozaa B TpyOKy. [lonkopMmKy oBca kapbamumom
(N3g) mpoBoamiu B paze Hauaja BEIXOJA B TPYOKY.
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Yder ypoxailHOCTH TPOBOAWICS CIUIONIHBIM IMOACISTHOYHBIM CITOCO-
O6oM. YOopka ypoxas TpoHW3BOIMIACH (UHCKHUM KomOaitHOM «Camiioy.
Cratuctuueckass 0o0paboTKa pe3yibTaTOB HCCICAOBAHHUIA IMPOBEACHA IO
b. A. JlociexoBy ¢ HCHOJb30BAHHUEM COOTBETCTBYIOIIUX IPOTPAMM JIUC-
[epCUOHHOTO aHaiu3a [3].

PesynbTaThl ucciaenoBaHumii. B cpeaHeM 3a Tpu roja UCCICIOBaHHUN
ypokaiiHOCTh 3epHa oBca mnpu npuMmeHeHUH NigPgoKoo,NeoPeoKgo 1
NgoPeoKgo IO cpaBHEHUIO ¢ KOHTpOJEM Bo3pocha Ha 7,1, 11,1 u 17,7 w/ra, a
okynaemocTb 1 kr NPK Kkr 3epHa 10 3TUM BapuaHTaMm OIibiTa cocraBuia 4,2,
5,3 n 7,4 xr coorBercTBeHHO. JIpobHOE BHeceHHe a30Ta NgoPsoKao + Nag caps.
B ITOAKOPMKY TIO CPaBHEHHIO C Pa30BBIM BHECEHHEM TaKHX Xe /103 ymoope-
HUI 10 BIUSHHUIO Ha yPOXXAaHOCTH 3epHa IUIEHYATOrO OBCa CYIIECTBEHHO
HE OTIMYAJIOCH (Ta0JIuIIa).

Bansinue yno0penuii M peryJisiTopoB pocTa Ha ypo:KaifHOCTh H Ka4ecTBO 3epHA 0BCa

VYpoxaiiHOCTB, 11/Ta Oxky-
Cpemuss | 2¢ Conep- Brixon
oncaii. | MOCTE | HKanue CBIPOTO
Bapwuanr omsita P 1 xr |ceiporo
2013 r.{2014 1.|2015 .| HOCTB, NPK. |6 Genka,
/ra ’ clka, w/ra
1 KT %
3epHa
1. Be3 ynoOpenuii (koutpons) | 18,7 36,3 31,9 29,0 - 10,0 25
2. N1gPsoKgg 25,5 42,4 40,3 36,1 4.2 10,7 34
3. Neo PsoKao 30,1 47,3 43,0 40,1 53 11,6 4,1
4. Ngo PsoKgo 32,1 54,1 54,0 46,7 74 11,9 4,9

5. Neo Pso Koo + Naoaps. B hase

33,7 54,5 53,9 47,4 7,7 12,7 52
Had. BEIXOJA B TPYOKY — oH

6. A®K ¢ B, Cu, Mn (5kBHBa-
NICHTHBIM BapuaHty 5 mo| 38,5 61,8 65,1 55,1 10,9 12,9 6,2
NPK)

7. ®on + HyrpusaHT miroc 36,4 65,0 65,8 55,7 11,1 13,8 6,7

8. ®on + MukpoCtum-Menp
Jl B ¢aze navana Bbixoma B| 36,7 65,5 64,9 55,7 11,1 13,3 6,4
TpyOKy

9. NgoP70K120 + Nyo xaps. B ase!
Hayasla BbIXOga B TpyOky +| 37,0 69,7 67,3 58,0 9,4 14,5 73
A106 Meab

HCPys 3,0 31 13 15 - 0,5 -

[Mpumenenne mukpoynodbpennss MukpoCtum-Menps JI u aByxkpatHoe
ucnonb3opanue Hyrpusanra nmoc Ha Gone NgoPgoKgo + Nag aps. yBEIHUH-
BaJl0 ypoKaiiHOCTH 3epHa oBca Ha 8,3 1/ra, mpu okymaemoctr 1kr NPK kr
3epHa 11,1 KT COOTBETCTBEHHO.
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[Ipumenenne mox oec kKomruiekcHoro A®K ymoOpeHuss ¢ MHKpoOdJIe-
MeHTamMu  Juis  3epHOBBIX  (Cupz MNgos) B aHAIOTMYHBIX  J03ax
(Neo Pgo Kgo + N3g xaps.), B Popme kapbamuza, aMModoca M XJIOPUCTOrO Ka-
s obecrieunBaeT NMpuOaBKy ypokailHOCTH 3epHa Ha 7,7 m/ra. Okymnae-
Mmoctb 1kr NPK kr 3epHa B 3TOM BapuanTte omnbiTa cocrasuna 10,9 kr.

OIHMM U3 BaXHEWIINX IMOKa3aTeJei KauyecTBa SIBIACTCS COICpIKaHHE
ChIporo Oenika. DTOT MoKa3aTeib YBEIMYUBAJICS C BO3PACTAHUEM J03 BHO-
CHUMBIX a30THBIX ynoOpeHHi. B Hammx wucciemoBaHHAX MUHEpaIbHBIC
yIOOpeHHsT OKa3aH MOJIOKHUTEIFHOE BIUSHIE HA TOBBIIICHUE CONEPKAHUS
B 3epHe Oenka ¢ 10,0 % na xonTpone no 10,7-12,7 % npu BHeceHNH ynoo-
pennii. HexopHeBble MOIKOPMKH KOMIUIEKCHBIM yaoOpeHmeM Hytpusan-
TOM IDTIOC CIIOCOOCTBOBAJia BO3PACTAHHUIO CHIpOTO Oenka oBca Ha (hoHE
Ngo Peo Koo + N3g xaps. B TonkopmMky Ha 1,1 %, IIpu 3TOM crieyeT OTMETHTb,
YTO 3HAYUTEIHHOE BIUSHUE HA POCT COIEPIKaHUs ChIpOro Oenka B 3epHE (Ha
0,6-1,8 %) oka3pIBaIM HEKOPHEBBIC MOJKOPMKH KaK OTEYCCTBEHHBIMH, TaK
U UMITOPTHBIMH MUKPOYJI00pEeHUsIMH. MaKCHUMAIIbHOE COJCPKAHUE CHIPOTO
Ocnka OBca OBUIO B BapHaHTE C KCIOJIB30BAHUEM MHKpPOYI0OpeHust Amod
Menp Ha (OHE MaKCHMANBHBIX 703 MUHEpaIbHBIX yaoOpeHuil NgoP7oKizg +
N4 xaps., KOTOpOE cocTaBuio — 14,5 % npu BbIXOJ€E CHIPOro Oeika ¢ ypoxa-
em 7,3 m/ra.

3akuouenue. MakcuManbHas yposkaitHOCTh 3epHa (58,0 1/ra) u BeIXox
ceiporo Oenka (7,3 m/ra) B cpemneM 3a 2013-2015 rr. mmeHwaroro copra
OBca 3amaBeT MOJYYCeHA B BAPHAHTE C MCIOIH30BAHUEM IMOJIBCKOTO MHKPO-
ynobpenns Ano6 Mens Ha pOHE MaKCHMANBHBIX 103 MUHEPAJIbHBIX YI00-
pennit NgoP70K120 + Nug «aps. B Pase Hauana BeIxosa B TpyOKy.

JIMTEPATYPA
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3. locmexoB, b. A. MeToauka 1moseBoro omnbita (C OCHOBaMH CTATHCTHYECKON 00paboT-
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VIIK 631.453(477.1)

CBUHEIl U KAJIMHUI B IOYBAX IPUPOJIHBIX,
AT'PO- 1 YPBOJIAHAIMIA®TOB dKUTOMHUPCKOI'O
HOJIECHA

T. H. MBICJIBIBA, n-p c.-X. HayK, IOLEHT
YO «benopycckas rocyjapcTBeHHAsI CEILCKOXO3SHCTBCHHAS aKaJeMHUs,
r. l'opku, Pecnydnuka benapych

Tspkenple MeTaJutbl SIBISIIOTCS HawOoyiee OMAacHBIMH 3arpsS3HUTEISIMU
OKpY’KaloIIeH Cpeapl, a TaKKe BRICOKOTOKCHYHBIMH BEIIECTBAMH KaHIEPO-
TeHHOTO M MYTareHHOTO jaelcTBHs. Hambompiiee 3arps3sHEHHE WMH HCIIBI-
THIBAIOT ITOYBHI METAIOJINCOB M JIPYTHX HACEJICHHBIX ITYHKTOB, PAacIIOJIO-
JKCHHBIX B PETHOHAX C BBICOKOH CTEIEHBIO KOHIEHTPAINH HPOMBIIIIICHHO-
ro mpou3BoiacTBa. OJHAKO B pe3yibTaTe MPOTPECCHUPYIOMIETO YCHICHUS
AQHTPOINIOTE€HHOT0 BO3JEICTBUS HA OKPYXKAIOLIYIO CPEAY YXYAILIEHUE IKOJIO-
THYECKOU CUTYyallVH, CBSI3aHHOE C 3arps3HEHHEM IOYBEHHOI'O MOKPOBA To-
JKEJIBIMHM METaJllIaMH, HaOJIIoAaeTcs ¥ B arpapHbIX pernonax [2, 3]. Beuny
BBILIEN3JI0’)KEHHOTO HAaMH OBIJIO MOCTABJICHO IIEJbI0: 1) YCTaHOBUTH 3aKo-
HOMEPHOCTH PAaCHpOCTPAHEHHUS BAJIOBBIX M CHIIBHO(PHUKCHPOBAHHBIX (HOpM
CBUHIIA ¥ KagMUs B II0YBAaX MPHPOIHBIX, arpo- u ypbonanmgmagTo JKurto-
mupckoro [onechs; 2) OIeHUTs YPOBEHb 3arpsA3HEHHS IOYBEHHOTO MOKPO-
Ba TMPUPOAHBIX, arpo- M ypOonaHImapTOB Ha OCHOBAHHH OIPEIEICHUS
TEOXMMHUYECKUX KOAPPUIIUEHTOB.

UccnenoBanus BeinonHsuMch Ha npoTsbkeHuu 2003-2015 rr. B mpene-
Jax roJyiecckoi yacTu XKuToMupcKol obiacTH. JKCTparupoBaHUe CHIILHO-
(uKcHpoBaHHBIX (OpM CBHHIA M Kaamus ocymecTtisui 1H HNO;. Onpe-
nenenne KoHueHtpammd Pb w  Cd  BBIIONHSIM METOIOM —aTOMHO-
abcopOmmoHHON criekTpoMeTpun Ha Tpubope Mapku C 115-1 M. Onenky
CONIEpKaHMS CBHHIA M KaAMHA B IOYBE OCYIIECTBISUIM HAa OCHOBAaHWU
OTIPEICIICHNST TAKUX T€OXMMHYECKUX KOIPPUIIMEHTOB, KaK KOIPPHUIIUSHT
kontentpaiwn (Kc) [4] 1 MHIEKC HACKIIIEHHOCTH M0 TOUBHI Ipc, [1].

VYcranoBneHo, uto noussl JKutomupckoro Ilomecsst xapakTepusyroTcs
OTHOCHUTEJIFHO HHU3KHM COJIEp)KaHHEM BaJlOBOTO CBHHIIA, KOTOPOE KOJeO-
jercsi B cpeHeM OT 5 10 20 MI/KT, 4To 00YyCIIOBIIEHO MPEXIE BCEro Kade-
CTBEHHBIM COCTaBOM MOYBOOOPA3YIOUINX MOPOJI, JIETKUM TPaHyJIOMETpHIC-
CKMM COCTaBOM IIOYBHI M HHU3KHM COJEpXKaHWEM B Hel rymyca. Makcu-
MaJIbHBIM COZEpP)KaHHEM BaJOBOTO CBHHIIA XapaKTEPH3YIOTCS TEMHO-CEphIe
OTIOA30JICHHBIE, JICPHOBBIC U JIYTOBHIC MTOYBBI, @ MUHUMAJIBHBIM — JIEPHOBO-
MIOJI30JIUCTHIE TIecuaHble, cOpMUPOBAHHBIE HA OETHBIX CBHHIIOM (IIIOBHO-
IIIALMUAIBHBIX U JPEBHEATIOBHAIBHBIX OTIOXKEHUAX. [IouBEI HccnenyemMo-
rO PETHOHA XapaKTEPU3YIOTCS U OTHOCUTENbHO HU3KMMU 3aMlacaMU BaloBO-
r'0 KaJMUs, KOTOpBIE KoJieOmroTes B cpeareM ot 0,14 mo 0,56 mr/kr.
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OHO3HAYHO MOXHO YTBEPXKIATh, YTO CBUHEII SIBIIICTCS 3arps3HUTEICM
MMOYBEHHOTO MOKPOBa arpodkocucteM Kutomupckoro Ilonecks, MOCKONBKY
Jla)ke MUHUMAIBHBIC €r0 KOHICHTPAIIMH B TIOYBE OBLTH KPATHBIMU TPEM
¢onam. KoadduueHTH ero KOHIEHTpaIuH Koliebamuch oT 9—-11 B mouysax
MIECUYaHOTO TPAaHYJIOMETPUIECKOTO COCTaBa, IMOACTEICHHBIX JIIIOBUEM Mac-
CHBHO-KPHCTaJUIMIECKUX TOpoa, 10 12—15 B TJIeeBBIX M CBETIO-CEPHIX
OTIO30JICHHBIX To4BaX. OO0 WHTEHCH(HKAIMM TPOIECCOB AKKYMYJISIIHH
CBUHIIA B MTAXOTHOM CJIO€ MOYBBI arpO’KOCHUCTEM CBHUICTECIBCTBYET U BEIIH-
YMHA WHICKCA HACKHIIICHHOCTH ITOYBEI 3TUM 3JICMEHTOM, KOTOpas KOJIeOIeT-
¢ 0T 2,5 10 3,9 U COOTBETCTBYET BBICOKOW CTCTICHU HACHIIIICHUSI.

B oTimdune ot cBUHIIA, KaIMHUiA HE BBICTYNACT B KAUECTBE MPUOPUTETHO-
T'O 3JeMEHTa-3arPS3HUTEIIS IT0YB arpoaHAMAaTOB, MOCKOIBKY KO3 GUITH-
€HT ero KOHIICHTPAIIMH TOJIFKO B OTAENBHBIX Ciiydasx jgocturaer 1,1-1,3, B
cpenneM konebmsack ot 0,15 mo 0,95. OpHako, yduThiBasi TO, 9TO XUMUYeE-
ckre W (U3UKO-XMMHUYecKne cBoicTBa mouB Ilomechst moctatouHo Omaro-
MPHUATHBI 715 TOBBIIIeHHOW Murpanuu Cd B cucTeMe «I104Ba — pacTEHHUE)
WIN «II0YBa — BOJa», JAXE€ HA MAJIO3arpA3HCHHBLIX IMOYBAaX BO3MOKHO I10-
JYYUTh 3aTPSA3HECHHYIO PACTCHUEBOTYECKYIO PO TYKIIHIO.

UzBectHO, 4TO Hambojee UYYBCTBHTEIHHBIM HMHIMKATOPOM 3KOJOTO-
TCOXAMHUYCCKON OOCTAaHOBKM Ha TEPPUTOPHH YPOOIKOCUCTEM SIBISACTCS
MOYBa, B KOTOPOH IMEPECEKAIOTCS BCE IyTH MUTPAIMHA XUMHUYCCKIX DIIEMCH-
TOB, B TOM YHUCJIC U TOKCUKAHTOB. Y CTaHOBJICHO, 4TO TouTH 4 % OT o0ce-
JOBAaHHBIX HJ'IOHIaI[eI\/'I TIOYB MapKOBO-PEKPCATUOHHBIX J'IaH)IIHa(I)TOB UMCHOT
coJieprKaHue BajJoBOTO cBUHIA Oosiee 50 mr/kr, a npessinienue [1JIK sToro
aneMmeHnrta cocraBiseT 1,7-2,9 paza. B ypOGaHo3emax arpocenuTeOHBIX
nmaHmmadTOB MMEET MECTO NPEBBHINICHHE COACPKAHUS BalOBBIX (HopM
CBHUHIIa, KOTOpOe KonebneTes ot 1,5 mo 2,5 pasza. Ceerme 10 % obGcenemo-
BaHHBIX IUTOINAAEH ypOaHOo3eMoB comepxkatr oT 30 no 40 MI/Kr cBHHIA U
0k0J10 50 % — ot 40 10 50 MI/Kr 3TOr0 MOJIFOTAHTA.
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V]IK 631.45:574.42

BEPTHUKAJIBHOE U JIATEPAJIBHOE PACIIPEJIEJIEHUE
TAKEJIBIX METAJIJIOB B IIOYBAX r. JbI'OBA

H. I1. HEBEJIPOB, kanz. Ouosn. Hayk;
E. I1. IPOLEHKO, 1-p c.-X. Hayk, npodeccop
OI'BOY BO «Kypckuii rocy1apCTBEHHbIH YHUBEPCUTETY,
r. Kypck, Poceus;
E. B. IBAHOBA, acniipasr;
OI'BOY BO «Kypckas rocyiapcTBeHHas CEIbCKOXO03SIMCTBEHHAS aKaJAeMUs»,
r. Kypck, Poccust

[TouBenHbI# MOKPOB T. JIbroBa mpeacTaBiseT co00i «IeCTpPhI KOBEPY,
COCTOSIIIUM U3 PA3IUYHBIX TUIOB 30HAIBHBIX MOYB U PA3JIUYHBIX IO CTEIe-
HH TPaHC()OPMHUPOBAHHOCTH FOPOICKUX TOYB — OT HE TPOHYTHIX YETOBEKOM
AITIOBUAJIBHBIX, CEPBIX JIECHBIX U YEPHO3EMHBIX IOUB JI0 PAa3BUBAIOLIUXCS
Ha UX OCHOBE ypOocepbix, ypOOoYepHO3EeMOB, arpocephix, arpo4epHO3EMOB,
a TaKke CHJIBHO TPaHC(HOPMHPOBAHHBIX ypOAaHO3EMOB M TEXHO3EMOB U
TEXHOT€HHBIX ITOBEPXHOCTHBIX 00pa3oBaHuil. ['0poJcCKHe MOYBBI BHIACISIOT
B OTHACNBHYIO TPYIIy II0YB, SBHO OTIMYAIOLNINXCA IO CBOMM (DU3HKO-
XAMHYECKHM XapaKTepUCTHKaM OT (hOHOBBIX mo4B [1].

IToyBeHHBII MOKPOB TOPOJOB MOABEPKEH CHIIBHEHIIEMY aHTpPOIIOTEH-
HOMY THeTy. Bce Oouiblline miiomaay mouB SKpaHUPYIOTCs acdaibTOBBIMU
MOKPBITHSAMH, @ OTKPBITBIE YYAaCTKH HEYKJIOHHO JAerpamupyroT. ExxeromHo
OTMEYaeTCs] HaKOIUICHHUE 3arps3HAI0IUX BemecTB. [IpuoputeTHeIMU cpean
HUX SIBIISIIOTCS TSDKETIBIE METAJUIbI, 00Najarompe sIBHBIM KaHIEPOTCHHBIM
neiicteueM [1]. Tem BpeMeHEM MOYBBI TOPOIOB HE OCBOOOKICHBI OT CBOUX
skonoruueckux (ynknuit. B 3omax MXXC m magHpIX mpuropogax MOYBHI
o0ecreunBaT MPOM3BOACTBO MPOAYKTOB IHTAHMS, B PEKPEALMOHHBIX U
CaHNTAPHO-3AIIMTHBIX 30HaX — (YHKIMOHHPOBAHHE (DUTOLICHO30B, B XKH-
JIBIX 30HaX COMPOBOXKIAIOT ICTETUYECKYIO COCTABIIIOIIYIO (Ta30HHBIE KO-
cucTeMbl M KIIyMOBI). Bonpocs! pacrnipeneneHust TsKeJbIX METallIoB B II04-
Bax pa3HOMW CTENEeHH TPAaHC(HOPMHUPOBAHHOCTH U AETPafallid, a TaKkKe B
Pa3IMYHBIX JIEMEHTax peibeda n OMOTHYECKHX YCIOBHUSX IPEACTABISIOT
c000ii IBHBIN HAYYHBIA U IPAKTHUECKUI HHTEpeC.

Llenpto paboTHl SBISIOCH HM3YYEHHE COPOLMOHHBIX paclpeesieHui
($OopM TSHKETBIX METAJIOB B TIOYBEHHBIX MPOQMILX OCHOBHBIX reoMopdo-
JIOTHYECKUX IIIEMEHTOB pelibeda B TOPOJCKON cpejie.

OO6bexToM HccnenaoBanus sBisuics T. JIero Kypckoii o6mactu, pacmo-
noxxeHHsli B 50 kM 3anannee Kypcka. B ropozae cocpenoToueHsl 10BOJBHO
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KpYITHBIE TPOMBIIUICHHBIE — «ApPMAaTypHBIH 3aBO) (celiyac He IeHCTBYIO-
M) — U PEMOHTHO-TPAHCIIOPTHBIE NPEANPUATHS. YYaCTKH BBIOMPAIHCH
HCXONS W3 Pa3IMYHBIX BapHalWii M3MEHEHHOCTH >JIEMEHTOB JlaHAmadra:
penbed, MOYBEHHBIN ITOKPOB, OMOTHYECKAsl COCTABIISIONIAs. TaKKe YUUThI-
BaJHCh XapakTep M CTENCHb aHTPOIIOTeHHOW Harpy3kw. Ha xaxmom u3
y4acTKOB OBLIM 3aJI0)KEHBI 10 3 TOJHONPOQMIBHBIX pa3pe3a U 9 MpHUKOIIoK
B 3JUTIOBHATIBHOM, TPAH3UTHOM M aKKyMYJIATHBHOM 30HaxX peibeda (puc. 1).

Puc. 1. Coneprxanue rymyca 1 pH nouBeHHOro pactsopa B mpodHiIsiX KaTeHbl apMaTypHbIN
3aBoJ] — Moiima p. beix

BHU3 1o KaTeHe yBENIWYHMBAETCS MOIIHOCTH TYMYCOBOTO TOPH3OHTAa H
CTENEHb TYMYCHPOBAHHOCTH MOYB, 3TO CBA3aHO C IJIOCKOCTHBIM JBMKEHH-
€M TIOYBEHHBIX YaCTHI] OT Bojopaszzaenia k moiime. Hambonpied aHTpoIio-
TCHHOW TpaHC(OPMAMU TOIBEPIIUCH IOYBBI AKKYMYJISTHBHOHN 30HBL
MoutHOCTh KyJIBTYPHOTO CIIOS 37IeCh cocTaBmia 73 cM. Bricokoe comepxa-
Hue TM B HHOKHUX «IOJYIIPUPOTHBIXY» TOPH30HTAX 00YCIOBICHO OOMIHEM
BJIaru " 6J'IaFOHpI/I$[THI)IMI/I MUTPANMOHHBIMU YCJIOBHUAMHU U3ydaCMOT'O yp6a-
HO3eMa (TabuuIa).

Cozlepmaﬂne THKEJIBIX METAJLVIOB B MIOYBAX KaTE€HbI apMaTypHOIo 3aBojia I. JIbrosa

OiutoBHalIbHask 30Ha KaTEHbI — IIAKOPIPOM30HBI apMaTypHOTo 3aBojia (ypOouepHo3eM)
OneMeHT
TopusoHT [youna, Cu Zn Pb
o B.d. Lo B.d. Lo. B.0. Lo
1 2 3 4 5 6 7 8
U 0-10 51,2 2,0 81,9 38,7 354 8,02
U, 10-33 17,09 0,33 53,2 11,16 17,2 3,18
AEL 33-68 11,9 0,36 358 2,5 8,7 1,83
Bt 68-110 9,7 0,64 32,7 2,84 7,7 1,59
TpaH3uTHas 30HA KATEHbI — CeBEPHbIIi CKJIOH (YpOo4epHOo3eM)
U 0-25 108,1 11,3 76,7 27,8 332 4,9
U, 25-40 1154 56,4 779 318 41,1 14,76
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OkoHYaHUE

1 2 3 4 5 6 7 8
AEL 40-70 17,8 18 12,4 1,24 29,9 4,11
Bt 70-100 24,9 6,0 39,3 3,52 12,7 3,56

AKKYMYJIATHBHAsl 30Ha KaTeHbl — noiivMa p. Bbik (yp6aHno3em)

Uy 0-30 103,5 2,7 78,8 35 44,6 13,3
U, 30-52 85,9 6,8 76,3 32,7 31,1 8,55
U; 52-73 71,6 7,8 52,3 24,2 15,3 7,0
ABca 73-105 153,2 50,1 70 21,8 36,2 10,1

IIK/OAK 55 3 110 23 32 6

*B. ¢. — BanoBas ¢opma, I1. ¢. — monBmwxkHas (opma (ameTaTHO-aMMOHUITHBIN Oydep
pH =48).

B narepansHoM pacnpenenenun TM sipko BBIpa’k€HO BO3pACTaHHE 03
3arpsi3HEHUS] TIPU NPUOIMKEHHH K aKKyMYJSITUBHOM 30HE KaTeHbl. CTOWT
3aMETUTh, YTO JOBOJIBHO IIyOOKOoe NMpoHUKHOBeHUS TM B moiime p. Bwik
00yCIJIOBIICHO KaK PacIoj0KEHHEM B aKKyMYJISITUBHOM 3JIEMEHTE penbeda,
TaKk ¥ CWIBHOH aHTPONOTeHHOW TpaHC(hOpMaIyel IMOYBEHHOTO IMPOQHII.
[Ipu mpoeKTHPOBaHNU Pa3MEIICHUS MPOMBIIIICHHBIX 00BEKTOB HEOOXOIH-
MO BBIOMpATh MOHMKEHHBIE JJIEMEHTHI pelibe(a, MAKCUMaJIbHO YAAICHHBIE OT
AKBAJIBHBIX 30H MJIM UMEIOIINE OTPUIATETIBHBIA YKIOH OTHOCHUTENBHO HUX.

VK 631.419.9:631.445.4:631.445.53

CE30HHAS JTMHAMUKA COAEPKAHUS HUTPATHOI'O
A30TA 1 TIOABUKHOI'O ®OCPOPA B ATPOBUOLEHO3AX

A. M. HUKU®OPOBA, kanz. c.-x. Hayk, nouent; B. C. IXOBPEBOB, a-p c.-x. Hayk,
npodeccop; B. 1. DAU30BA, kaHz. c.-X. HayK, JOLECHT
OI'BOY BO «CTaBponosibCKuii rocy1apCTBEHHbINH arpapHblii YHUBEPCUTET»,
r. CraBponoss, Poccus

B kadecTBe MCTOYHMKOB MHUTaHHUS MHKPOOPTraHW3MBI HCIONB3YIOT Ca-
MbIe pa3HooOpa3Hbie BemecTsa [ 1, 2]. g HUX HeoOX0aMMBI MUHEPATbHBIC
coemuHeHus (cepa, Gpochop, Kamuil, KaabIUid, MATHHH, JKEJIe30) U AIICMCH-
TBI, BXOJSIINE B COCTaB OPraHWYECKUX COCTUHEHHUH (KHCIOPO., BOJOPO,
YIJIEPO U a30T).

Bech KOMILIEKC TOJIEBBIX U JIADOPATOPHBIX MCCIIEIOBAHUI MPOBOINIICS
B CC30HHOW JMHAMUKE 110 OCHOBHBIM (ha3aM BereTalny KyKypy3bl Ha CIIIOC.
Ha 1ieTMHHBIX y4acTKaX MCCIICI0BAHUS MPOBOIUINCH B T€ )K€ CPOKH, YTO U
Ha mamrHe. OTOOp MOYBEHHBIX 00PA3IOB I HCCICIOBAHUN MPOU3BOIUICS
U3 30HBI pU30ChEpHI.
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Kak mokasanu mccieqoBaHMs, B YEPHO3EME OOBIKHOBEHHOM KapOOHAT-
HOM CE30HHasl JUHAMUKa COAEpKaHHUsI HUTPATHOTO a30Ta He ImpeTreprenana
3HAYMTEJIbHBIX M3MEHEHUH KaK Ha LIeJIMHE, TaK M Ha IallIHe B NIEPHOJI Bere-
TalMU KYKypy3bl Ha cuioc (Tabut. 1). MOXKHO OTMETHUTD JIMIIb TO, YTO TTOKa-
3aTeNy HCCIEeIyeMOro 3JeMeHTa Bbllle B cpeaHeM Ha 1,2-1,9 mr/kr Ha
NaimHe, 4YeM Ha uenvHe. JlaHHas TeHJIeHLUs HaOJo1anach B TEYCHUE BCETO
MeproJia UCCIIEeOBaHuUIl.

Tab6nuna 1. Ce30HHAsi JMHAMHUKA CO/IeP:KAHUS HUTPATHOIO a30Ta (MI/KT)
B UepHO3eMe 00BIKHOBEHHOM KapOOHATHOM IO/ KYKYPY30ii Ha CHJI0C

3—4 nucra LBerenue MoutouHast ciesocTb TocseyGopouniii
Ton epHos
Henuna | [lamms | Uenuna | [lamms | Henwna | [Namms | Henwna | Tlamms
2009 6,5 8,6 74 8,2 6,7 7,6 6,2 6,4
2012 9,7 12,5 8,1 11,6 72 10,8 6,9 95

Coenunenns ¢ochopa MOCTYMAIOT B MOYBY €CTECTBEHHBIX YTOIWH C
PACTUTENLHBIMH U )KUBOTHBIMHU OCTaTKaMH, a Ha MalllHE H C MHHEPAJIbHBIMH
ynooperusamu [3].

Kax nokasanu uccieJoBaHUS B YepHO3eMe OOBIKHOBEHHOM KapOoHart-
HOM, COJIepKaHHe TOABIKHOTO (ocdopa Ha IeTruHe ObUTO OTHOCHTEIHHO
CTaOMJIBHBIM M CJIa00 W3MEHSUIOCHh B TEYEHHE ce30Ha. Tak, B HavalbHBIN
MIEpHOJ MCCIICIOBAHUI €ro KOJIMYECTBO COCTAaBHIO 15,3 MI/KT, a B KOHILE
ucciegaoBanuii — 12,4 mr/kr (tabdm. 2).

Tabnuua 2. Ce30HHAsi AMHAMHUKA CO/leP:KAHUS NOABMKHOIO (hocdopa (Mr/Kr)
B UepHO3eMe 00BIKHOBEHHOM KapOOHATHOM IO/ KYKYPY30ii Ha cujioc

3—4 yucra IBerenue MoutouHast criesocTh TocseyGopounii
Toxn HEPHOT
Hemuna | Tammsa | Henmuna | IMamms | Lenuna TTanus Henuna |IMamrsst
2009 15,3 23,5 14,7 21,4 13,2 17,6 12,4 16,9
2012 16,0 25,3 14,5 23,7 11,9 21,8 12,3 19,5

Ha marine kapTHHA MEHSIETCS: OT Havasla K KOHIly BereTaluy HaOuo/a-
€Tca CHIDKEHHE HCcCieqyeMoro mokasatens ot 23,5 mo 16,9 mr/kxr. Conep-
JkaHWe TOABMXHOTO (ochopa Ha mantHe OBUIO B CpeHEM Ha 7—-8 MI/KT
BBIIIIE, YEM Ha [[EJTHHE.

BrisiBieHHasi TeHACHIM ObLla CBOMCTBEHHA [UIS BCEX HCCIEAYEMBIX
JIET, KaK B TIOCEBaX KyKypy3bl. JJOCTOBEpHBIC U3MEHEHHUS BBISIBICHBI TOJIBKO

163



MEXIy LeIUHOW M HamHed. DTo CBA3aHO, CKOpee BCEro, ¢ MOCTOSHHBIM
BHeceHHeM (pochopHBIX yI0OpEHUH Ha arpolieH03ax.
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BJUSHUE KYPUHOTI'O TIOMETA HA XUMHUYECKHIN
COCTAB Y BBIHOC DJJEMEHTOB MUTAHUS CUJIOCHOMN
MACCOM KYKYPY3bI

T. ®. [IEPCUKOBA, 1-p c.-X. HayK, mpodeccop;
M. B. L[APEBA, KaHJ. c.-X. Hayk, poueHT; T. B. CEPSIKOBA
VYO «benopycckas rocynapcTBeHHas! CeJIbCKOX035HCTBEHHAS aKaJIeMUSD»,
r. lopku, Pecybnuka Benapycs;
M. A. CEPEBPEHHHUKOBA
OAO «Bureb6ckast 6poiinepras nrunedadpuka»

BBenenune. KypuHblii IOMeT sIBJISI€TCS LICHHBIM OPraHUYECKUM ya00pe-
HHEM C BBICOKUM COJIEPXKaHHUEM OCHOBHBIX 3JIEMEHTOB IUTAaHHUS U MHKPO-
9JIEMEHTOB, IPUYEM MTUTATEIbHBIE BEIIECTBA HAXOAATCS B JIETKOJIOCTYITHBIX
JUIsl IUTAHUS pacTeHWd coelnHeHusX. [1o copep’kaHUIO MUTATEIbHBIX Be-
IIECTB OH IIPEBOCXOAMT JF000E OpraHuYecKoe ynoOpeHHe, a 1o A0CTYIHO-
CTH HE yCTynaeT MUHepaJbHbIM ynoOpenusM. llenHocts 1 T GpoiinepHoro
nomera TpupaBHuBaeTCs K 180 Kr moaHOro MUHEpanbHOTO yrnooperus [1].
Kypunsbiii momer comepsxur g0 3 % CaO u mo 1 % MgO [2]. To Bo3neii-
CTBHIO Ha ypoOXKail MoMeT OMbke K MHHEPaJbHBIM YAOOpCHHSAM, YeM K
HaBo3y. Ho mocneneiicTBre ero BBIIIE B CPABHEHWH C MHHEPAJIbHBIMH TY-
KaMH, TaK Kak 4acTh a30Ta B HEM HAaXOAWTCS B opraHudeckoi opme u mo-
CTETIeHHO MEePEXOIUT B JOCTYITHOE JIJIsl pPacTeHuii coctosiaue [3].

Ilo nponyKTUBHOCTH CpPENM KOPMOBBIX KYJIbTYP KYyKypy3€ HET PaBHBIX.
B HacTrosimiee BpeMs KyKypy3e MPUHAAJICKUT OJHA U3 TJIABHEHIINX poJsiei B

164


http://elibrary.ru/item.asp?id=21361228
http://elibrary.ru/item.asp?id=21361228
http://elibrary.ru/contents.asp?issueid=1255130&selid=21361228

KOPMOIPOM3BOJCTBE peciyOnuku. Ha e€ momo mpuxoguTcst mojoBuHA 3a-
TOTOBKH TPaBsSHBIX KOPMOB Ha 3MMHE-CTOMJIOBBIN MEPUO/I.

Metoaunka ucciaenopanmii. Mccnenosanus nposoguwinucs B OAO «Bu-
Tebckas OpoinepHas ntunedabpukay B 2014-2015 rr.

[ToyBa OMBITHOrO Yy4YacTKa JEPHOBO-NOJ3OJIKCTAsl, OKYJbTYpEHHas,
0OBIYHAs C NMPHU3HAKAMHM BPEMEHHO M30BITOYHOTO YBIIa)KHEHUS, OTJIECHHAS
BHU3Y, CBSI3HO-CyIleCUaHas, pa3BHBAIOIIAsCS Ha BOJHO-JICAHUKOBOW CyIe-
cH, cMeHsieMo# ¢ TryouHsl 130 cM 1meckoM, Mo CTENEeHH KUCIOTHOCTHA OTHO-
cuTcsa K HelTpanbHOM (7,2), cpeIHEB3BEIICHHOE COMCPKAHNE ITOABIKHOTO
¢dochopa u xanmus noBeimeHHOE (243 MI/KT B 232 MI/KT MOYBHI COOTBET-
CTBEHHO), COZIEp’KaHNE T'yMyca HaXOJIUTCS B Mpefesax ONTHMAalbHbIX 3Ha-
yernit 2,40 %, u nepHOBO-TIOA30JMCTAs, OKYJIBTypeHHAs, JIETKOCYTIIMHH-
CTas I0YBa, Pa3BUBAIOIIASCS Ha JIECCOBUAHBIX CYTIIMHKAX, MOACTHIAEMBIX C
riryOuHsl 130 cM MOPEHHBIM CYTJIMHKOM, IO CTENEHU KHCIOTHOCTH OTHO-
curcsi K HeWTpanbHO#l (6,7), cpeaHeB3BelleHHOE conepxkanue Qocdopa
298 MI/KI TIOYBBI M COOTBETCTBYET ONTHMAaJIbHOMY 3HaueHHIO (250-
300 Mr/kr moYBsI), comepxkanue Kanus — 184 MI/KT TOYBHI, T. €. HUXKE OIl-
TUMAaJBHOT'O 3HAYEHHS Ul CYMJIMHHCTBHIX 1MOYB (220-250 MI/Kr MOYBbI),
conepkanue rymyca — 2,62 %, 4ro Ha ypOBHE ONTHUMAILHOIO 3HAYCHUS
(2,5-3,0 %). IIpeaniecTBeHHUK KyKypy3bl — sipoBasl MIICHUIA. B kauecTse
OpraHu4ecKuX yJoOpeHuil Mo KyKypy3y OCEHbIO BHOCHIN KyPHHBIN IIOMET
B konmuuecTBe 60 u 80 T/T M KanmuitHbIe ynoOpeHus u3 pacyera 120 kr/ra .
B. BecHoli B npeAIoceBHy0 KyIbTHBALMIO BHOCHIM MHUHEpAIbHbIE YI00pe-
HUA B gJ03¢ NgoP7o. M3 a30THBIX yAOOpeHHH NPUMEHSUIH MOYEBHUHY
(CO(NH,); — 46 % n. B.); KAC -30% a. B, u3 dochopHbix — ammopoc
((NH4H,P,0,4) — N:P 12:52% 1. B.), U3 KalIuiHBIX — XJIOPHCTHIN KaJuii
((KCI) = 60 % n. B). OnibITHI OBLIH 3aJI0KEHBI 1O CAEAYIOLICH cXeMe:

1. KonTpois 6e3 ynoopenuii.

2. NgoP70K120.

3. NggP70K120 + 80 T /ra KypuHBIii MOMET Ha COJIOMEHHOM MOICTHIIKE.

4. NgoP70K129 + 60 T /ra KypuHBIH TOMET Ha COJIOMEHHOM MOCTHIIKE.

Cpokn moceBa KyKypy3sl B 2014 r. — mepBast nexana mas (3 mas), B
2015 1. — tpeThs aekana anpens (20 u 26 anpens). Jlns mpoBeaeHUs Uccie-
JOBaHUI MCIIONB30BAICS cOpT KyKypy3bl Kybauckuit 140 CB. IToceB kyky-
py3bl OBUT TPOBENCH ITHEBMATHUYECKOW ceskoi TouHoro BeiceBa KUHN
Planter, ¢ mupuHON Mexaypsauii 70 cM U TIyOHHOI 3aJelIKh CEMSH 5 CM.
Hopwma BeiceBa KyKypy3sl — 28 kr/ra. [ 3aluThl IOCEBOB KyKypy3bl OT
JIBYZIOJIBHBIX W 3J1aKOBBIX COPHSAKOB JIO TOSIBIICHHSI BCXOJI0B ObLIa MpoBee-
Ha XUMHYecKasi 00paboTKa KOMOMHHPOBAHHBIM CEIEKTHBHBIM repOUIHIOM
IMpum-skcrpa Toan B mose 3,5 n/ra. B ¢aze 2-3 nucra Obuta nposeneHa
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MOJKOPMKa KyKypy3bl cyiabdarom ammonns (NH4),SO4 B mo3e 30 kr/ra 1. B.
Y6opka npoBesieHa Ha CBA3HO-CYIecUaHOH 1mouBe 29 ceHTs0pst U 2 OKTAOps
Ha JIETKOCYTJIMHUCTOM.

XUMHYECKUH COCTAaB KypUHOTO MOMETA, MOYBEHHBIX U PACTUTEIbHBIX
00pa3IoB, OmpeAe/sUIM 1O OOMICPUHATHIM METOJAWKAM B  XHMHUKO-
sKosorndeckoit maboparopun YO BI'CXA.

Pe3yabTaThl HcceqoBaHuid. XUMHUECKUN COCTaB PACTEHUHU SIBISIETCS OJI-
HUM W3 HauOoyiee BaKHBIX MOKa3aTelel, XapaKTePU3YIOUIUX OHOJOTHYSCKUE
0COOCHHOCTH KYJIBTYPBI M MOTPEOHOCTh €¢ B MHHEPAIBHBIX YA0OpeHUsX. Mu-
HepaJibHbIN COCTAB CHIIOCHOW MacChl KYKYpY3bl CBUIIETEIBCTBYET, C OJHOM CTO-
POHBI, O CIOCOOHOCTH YCBAaWBAaTh DAa3IMYHBIC MHHEpAJbHBIC BELIECTBA W3
OKpYXKaloIleil cpelibl U UCIONIb30BaTh UX B CHHTE3e¢ COOCTBEHHBIX KICTOYHBIX
CTPYKTYP, C APYTrOii, — 0 KAUYECTBE MPOIYKIIUH.

Copaepxanre ¢ocdopa B cuimocHoit macce KYKypy3bl B 3aBHCHMOCTH OT
CHCTEMBI yIOOpEHHS M TPaHyJIOMETPUIECKOTO COCTaBa MOYBHI KOIeOaIoch
ot 0,22 no 0,27 %, kamus — ot 1,25 no 1,33 %, xampuusa — or 0,22 g0
0,29 %, maraus — ot 0,12 10 0,15 %, mapranma — ot 17,22 no 21,17 mr/kr,
YTO BBILIE ONTUMAJIBHBIX MOKA3aTeIe XUMUYECKOTO COCTaBa CHIIOCca KyKY-
py3bl, yOpaHHOTO B (ha3y BOCKOBO# crnesoctu nodaTkoB. ConepkaHue Mean
B yOpaHHO# cHIIOCHOI Macce konebnercs ot 3,07 a0 3,62 %, uunka ot 8,13
10 11,14 Mr/kr, 4To Ha ypOBHE ONTUMAJBHBIX TOKa3aTenei (Tabm. 1).

Tab6auna 1. XuMHYECKHIi COCTAB CHIIOCHOH MacChl KYKYPY3bl B 3aBHCHMOCTH
oT ycs10BHii muTanus (cpexnee 2014-2015 rr.)

CO)lep)KaHI/IC B CI/IJ'IOCHOI71 Macce
J\jg BapI/IaHTLI OIIbITa CI:I oro % MF/KF
w/n Hpofeﬂﬂa| P,0s |K20‘ Ca ‘ Mg | cu | zn | Mn
Cynecs
1 [Koutpons 117] 7,31 | 018 [1,10]021] 010 | 2,87 | 7,13 | 1517
2 |NgoP7oKizo 126| 7,88 | 024 |[127]024] 012 | 314 | 825 | 20,71
3 {NeoProKrzo 1,78 925 | 027 |133[029| 015 | 362 | 11,14 | 2117
+ 80 1/ra
4 ’6\'5‘23;(:(120* 134| 838 | 026 |132]029| 015 | 357 | 11,02 | 20,10
HCPos 0,068 0,047 [0,114[0,013| 0,008 | 0,112 | 0,748 | 1,075
CyranHok
1 [Konrpoms 087 544 [ 0,10 [1,03]0,18] 0,09 | 2,69 [ 7,05 | 13,05
2 [NgoP7oK12 119] 744 [o022[111]022] 0,11 [ 307 | 813 | 17,22
3 [NaoP7oKiz0 + 132| 825 | 023|125(025| 0,14 | 3,51 | 10,57 | 19,04
80 1/Ta
4 [NooProKazo + 131| 819 | 023 |125(025| 0,14 | 351 | 9,79 | 18,76
60 T/ra
HCPys 0,128 0,067 [0,084]0,017] 0,012 [ 0,152 | 0,859 | 1,057
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XHUMHUYECKUN COCTaB PACTEHHUH SIBJISETCS OCHOBOW [IJISl pacueTa BhIHOCA
JJIEMEHTOB MUTaHUs ypoxkaeM. IloTpeOHOCTb CelbCKOXO03IHCTBEHHBIX
KyJIbTyp B 2JIEMEHTaX MUTAHUs XapaKTepPHU3YyeTCsl BBIHOCOM HX C ypoxkaeM
OCHOBHOH TpoAyKiuu. HopMaTuBHBIA (OTHOCHTENIBHBIA WM yJeIbHBIN)
BBIHOC 3JIEMEHTOB NMMTaHUs HCIOJIb3YIOT MPU IUNIAHUPOBAHUU U MPOTHO3M-
POBAHUHM TOTPEOHOCTH CENILCKOIO XO3fiCTBA B YHOOPEHUSX, OIpPENCIICHUH
GaslaHca JIEMEHTOB MUTAHHs, O3TOMY HEOOXOAUMO MEPHOJINYECKH YTOUYHSTH
€ro CpefHHe MOKa3aTelIH B CBA3H C M3MEHCHUEM ILIOJOPOANS IIOYB, YMEHbIIIC-
HMEM WIH YBEIUYCHHUEM 103 MUHEPAIbHBIX M OPraHM4YeCKUX yao0peHHil.

B yciioBHsSIX MHTEHCHBHOTO 3€MIIEIEIUS POJIb yIOOPCHUH yKEe HEIb3si
CBECTH JIMIIb K BO3BpaTy MUTATENIbHBIX BellecTB B NouBy. Ho HeT u npsmoit
MPONOPIMOHANBEHOCTH MEXKAY JTMHAMHUKOIN HapacTaHWs NPUMEHEHHs yI00-
peHuit U ypOo>KaHOCTBIO. DTO M HEBO3MOXKHO, TaK KaK HM OIHO U3 NHUTa-
TEJILHBIX BEIECTB, MOCTYNAIONIINX B MMOYBY C YAOOPEHHSAMH, HE HCIOJNB3Y-
€TCsl CEeNIbCKOXO3SIMCTBEHHBIMH KyJIbTYPaMHU IOJHOCTBIO. bojee KOHKpeT-
HOE TPE/ICTaBJIEHUE O BBIHOCE MUTATEIbHBIX 3JIEMEHTOB JAI0T PacueThl €ro
Ha 1 T npoayKuuu.

VY nenbHBIN BBIHOC a30Ta KoJebalcs B 3aBUCHMOCTH OT CHCTEMBI yH00-
pEeHHS W TPaHYJIOMETPHYECKOTO COCTaBa MoYBH OT 59,9 no 72,8, docdopa
9,9-14,8, xamus — 52,7-73,0, xampiug — 9,9-15,9, marausa — 5,0-8,3, me-
i — 0,15-0,20, muaka — 0,39-0,61, mapraana — 0,72—-1,16 xr Ha 1 T ocHOB-
HOW npoxykiwH (Tadu. 2).

Tabnuua 2. BeiHoc 1 K03(puumenTa NCNO/IL30BaHNS YJIEMEHTOB MUTAHUSA
M3 yI100peHHUii U MOYBBI CHIOCHOH MacCOi KYKypy3bl

No BoiHoc kr Ha 1 T OCHOBHOI1 U COOTBETCTBYIOLIEE
. K1Y, %

/n | BapuaHTsl onbiTa KOJIMYECTBO MOOOYHOM MPOAYKIHH, KT

N [POs[KO] Ca[Mg|[Cu]Zn [Mn|[N]PJK

CynecyaHasi noysa
1 |Koutpoan 643|199 |605|115| 55 /0,16(0,39|083| — | — | -
2 |NgoP70Kiz0 69,3(13,2(69,9(13,2| 66 |0,17|0,45|1,14162,5| 47 | 78
3 |NgoP7Kin+80T1/ra |72,8|14,8]73,0|159| 8,3 |0,20(0,61|1,16|106| 70 |104
4 |NgoP70Kio+ 60 1/ra |71,7|143|72,6|159]| 82 |0,20|0,61|1,11| 93| 63 |101
JlerkocyrjMHUCTasi 10YBa

1 |Koutpoan 59,9110,0|52,7| 99 | 50 |0,15(045|0,72| — | — | -
2 |NgoP70Ki20 65,2 (12,1(610(12,1| 53 |0,17|0,54]|0,95| 66 | 30 | 69
3 [NgoP7Kin+80T1/ra |685|135|68,8|138| 7,7 |0,19|0,58|1,05|108| 50 |134
4 [NgoP70Ki+ 60 /ra |68,0|13,2|68,8|138| 7,7 |0,19]|0,54 1,03 |101| 46 |134

Koappuunenrt ucnonp3oBanus a3oTa U3 ynoOpeHH NpH MHUHEPAILHON
cucTteMe ymnoOpeHHs COCTaBHI Ha CBSI3HO-CyIlECYaHOW mouse 62,5 %, mpu
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OpraHo-MUHEpaIbHOW  KoJieOaJicss B 3aBUCUMOCTH OT HOpMBI oT 106
(80 1/ra) no 93 % (60 t/ra), pochopa 47,70 u 63 %, kanus 78, 104, 101 %
cooTBeTcTBeHHO. K03 duumeHT ucrnoap30BaHms a3ota U3 yAoOpeHui npu
MHUHEPAIBHON CHCTEME YHOOpEHUs Ha JISTKOCYIJIMHUCTON I0YBE COCTaBHII
66 % mpu opraHoMHHEpaJbHOHW KojeOalcs B 3aBHCHMOCTH OT HOPMBI OT
108 (80 1/ra) mol101 % (60 1/ra), pocdopa 30, 50 u 43 %, kamus 69, 134,
134 % COOTBETCTBEHHO.

Omnpeneneane Ko3(QPHUINSHTOB UCIIONB30BaHUS AJIEMEHTOB TMHTAHUS C
y49ETOM BHECEHHSI KypHHOTO ToMeTa ecTecTBeHHOH Biaxuaoctn (KNUY) cu-
JIOCHOHM Maccoil KyKypy3bl ITOKa3ajio, YTO AN a30Ta M KaJIUS UX BEIMIHHBI
npessimanu 100 %. IToxoOHBII pe3yabTaT 0OBACHIETCS HEKOTOPOH Orpa-
HUYEHHOCTBIO UCHOJB3yeMoi MeTtoauku onpenenenus KIY. Ilpu stom He
YUYUTBIBAETCS, YTO NPU BHECEHHU YJIOOpEHHUs, OCOOEHHO OPTraHUYecKoro,
BO3MOKHO H3MEHEHHE IOCTYNHOCTU 3JE€MEHTOB IMUTAHUSA CaMOil ITOUBHI.
Tak, mo mauueiM H. M. Benoyca [4], GecrioacTHIOUHBI HABO3 IOJOXKH-
TEJILHO BJIMSET Ha UCTOJIb30BaHue Gocdopa u kanusi camoi moussl. Kpome
9TOT0, U3BECTHO, YTO yPOXKAMHOCTH JTUMUTHPYETCS TEM 3JIEMEHTOM, KOTO-
pblii HAXOOUTCSA B MUHUMYME. BO3MOXKHO, Ha KOHTPOJLHOM BapUaHTE pac-
TeHHe He (GopmupyeT OosblIyI0 GHMOMaccy M, COOTBETCTBEHHO, Majo IIO-
TpebisieT, HanpuMep, Kaius, BCIEACTBHE HEJOCTaTKa B ITOYBE a30Ta, (oc-
¢dopa nm onpeneseHHOr0 MUKPORJIEMEHTa, a He 10 NMPUYMHE OTCYTCTBUS
nocTynHelx (opm kanmus. [Ipu ynoOpeHHHM KypHHBIM IIOMETOM B ITOYBY
BHOCHTCSI HEJIOCTAIOIINI 3JIEMEHT, YBEIMUMBACTCS yPOXKAHHOCTh M 3HAUH-
TEJIFHO BO3pacTaeT MOCTYIIJICHHE KaJIHs MOYBHI B pacTeHue. B cBsizu ¢ atum
clieflyeT y4uThIBaTh, yTo ompeneisiembie KIY umeroT xapakrep oTHOCH-
TENBbHBIX UCTHH U AAIOT JIHIIb NPUOIIDKEHHYIO OIEHKY HOTPEOJICHHS 3e-
MEHTOB W3 OpraHmyeckoro ymnobpenms. Takum obpasom, KV, npessima-
romue 100 %, CBUAETENHCTBYIOT O TOM, YTO HE TOJHKO YCBAWBAETCS 3HAYH-
TeJIbHAs YaCTh BHECCHHBIX C MUHEPAIBHBIM yJOOPEHUEM M IIOMETOM a30Ta
U Kalusl, HO ¥ 3aMETHO YBEIIMYUBAETCS MOTPEOJICHNE TTOYBCHHBIX 3aIlacoB
JTAaHHBIX DJIEMEHTOB ITUTAHUSL. DTO MOXKET OBITh CBSI3aHO KaK C yBEIMYEHUEM
UX JOCTYNIHBIX (OPM, TaK M C BIMSHHEM COITyTCTBYIOIIMX (DaKTOPOB: JIO-
MOJIHUTEJIBHBIM TOCTYIUICHHEM MaKpOo- W MHKPOIJIEMEHTOB C IOMETOM.
Koa¢ppuunenr ucronbp3oBaHus a3zora M3 IoMmera H3MeHsercs oT 93 1o
108 % (tabm. 2). [Ipuyem kak MakCMMalbHOE, TaK ¥ MHHHMAaJIbHOE 3Haye-
HHE OTMEYaeTcsl Ha yNOOpeHHbIX BapuaHTax. COOTBETCTBEHHO, KYPHHBIN
MIOMET B 3aBHCUMOCTH OT JIO3bI BHECEHUS KaK yBEINYMBAJI, TAaK M yMEHbBIIAI
notpebieHne naHHOTO AeMenTa. [Ipu 3tom HopMma 80 1 60 T/ra He obmana-
T SIBHBIM TIpenmyInecTBoM. OHM Onmu3ku W oOecriednBaiy OoJbIiee ¥C-
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MOJIb30BaHMe a30Ta. UTo KacaeTcs MOTpeOsICHHs Kalis, TO MAKCUMAaIbHBIM
OHO OBUTO Ha JerkocyrnuHUCTON mouBe (134 %) Ge3 pasHHUIBI PH Pa3HBIX
HOpMax MOMETa.

Kos¢ppuunent wucnonbzoBanus ¢ocdopa W3 KypuHOro nomera ObLI
Menbmumy, yeM KNY a3zota u xanus. OH BapsupoBan oT 34 no 47 % npu
MHUHEpaIbHOH cucteMe yznoopenus u or 46 no 70 % mnpu opraHo-
MUHepanbHOH. MakcumanbHo mpu HopMe 80 T/ra Ha CBS3HO-CYIECHaHOMH
MIOYBE ¥ MUHUMAJIBHO TTpH HopMe 60 T/Ta Ha JIeTKOCYTIMHUCTOHN IT0YBE.

Takum oOpazom, B pesynbTare 00OOIICHHS M aHaiHM3a ITONYYEeHHBIX
JTAaHHBIX €CTh BO3MOXHOCTH CJIEIaTh CIEAYIOIIEe 3aKII0UCHHE!

— IPUMEHEHNE KypHHOTO MTOMETa B OOJBIIMHCTBE CIIy4aeB CIIOCOOCTBY-
€T YMEHBIIEHHIO OTHOCHTEIHHOTO BhIHOCA (hocdopa, Kanus, KIbIHS, Mar-
HUS, IPUXOSILIETOCS HA eIMHHILY BBIHECEHHOTO ypOXKaeM a30Ta;

— Ha JErKOCYIVIMHMCTOM II0YBE IIPUM OPraHOMHUHEPAIBHON CHUCTEME
yI0OpeHUs YACIbHBIN BRIHOC DJICMCHTOB MUTAHUS CHIIOCHON Maccoil KyKy-
py3bl, yOpaHHO#l B (ha3y BocKoBoO# crenoctH, coctaBisieT N — 68, P,Os —
13,4, K,0 - 68,8, CaO - 13,8, MgO - 7,7, Cu - 0,20, Zn - 0,61, Mn —
1,13 kr;

— BHECEHHE KypHHOTO TIOMETa B PSZAE CIy9aeB YBEIHMUUBAET HUCIIONIB30-
BaHME MOYBEHHBIX 3aI1aCOB IEMEHTOB IUTaHMS, B YACTHOCTH a30Ta, (hoc-
¢dopa u KaHs.
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IKOHOMUNYECKASA DOO®EKTUBHOCTbh IPUMEHEHUSA
COCTABOB KHMJIKUX KOMILJIEKCHBIX YJIOGPEHUI
KOMIUIEMET ITPU BO3JAEJBIBAHUN COPTOB KAPTO®EJIA
PA3HBIX CPOKOB CO3PEBAHUA

O. B. IIOJAYBHAI, kaHn. c.-X. HAayK, IOLEHT;
. B. MMPOHYMKOBA
YO «benopycckas rocyjapcTBeHHAsI CEIbCKOXO3SHCTBCHHAS aKaJeMUs»,
r. 'opku, Pecniydnuka benapych

MepornpusaTusi 0 NPUMEHEHHIO YIOOpPEHHWH B CEILCKOM XO3SHCTBE
JIOJDKHBI OBITh SKOHOMUYECKHU BBITOJHBI H QDHEPTETHUCSCKH [IEJIECO00Pa3HBIL.

OCHOBHBIMU TIOKa3aTeNIsIMU 3P PEKTUBHOCTH NPUMEHCHHs YHIOOpeHUI
O] CEIbCKOXO3SHCTBEHHBIC KYJIbTYPHI SBJISAETCS OKYMAeMOCTh YIOOpCHUS
MOJIy4aeMOW TIPOYKIIUCH U SKOHOMIYecKast 3PPEKTUBHOCTh €ro MpPUMEHE-
HUS, TIO3BOJIAIONIAS ONPECITUTh, OKYIAIOTCS JIM 3aTPaThl Ha €ro MPOM3BO/I-
CTBO U WUCIOJIb30BaHME. B HacTosmiee BpeMs pa3pabOTaHbl HOBBIC JKUJIKHC
KOMIUIEKCHBIE YAOOpEHHS IJIT HEKOPHEBBIX MOIKOPMOK MOCaZOK KapTode-
751, TIO3BOJISIOIINE ONTHMU3WPOBATH NMUTAHHE PACTCHHUH Ha TPOTHKCHUU
BETeTAI[IOHHOTO TIEpHOIa.

Js oneHKH 3KOHOMHYECKOH 3((HEeKTHBHOCTH M3y4aeMbIX HOBBIX (OpM
KHUJIKAX KOMIUIEKCHBIX YIOOPEeHUI Ha OCHOBE MHUKPORJIEMEHTOB IPH BO3-
neneiBannn Kaptodens B 2015 1. ObUTH TpOBENEHBI HCCICIOBAHUS Ha
OINBITHOM TII0JIe JIaDOpaToOprH OHOTEXHOJOIMU Kadeapsl CelTbCKOXO03sIi-
cTBeHHOI OnoTtexHosornu U skosorun YO BI'CXA. Tloua umena cinabo-
KHUCJIYIO peakiuio mouBeHHOU cpenpl: pHye 5,3-5,7, HenocrarouHoe co-
nepxxanue rymyca (1,62—1,7 %), cpeaHee W MOBBIILIEHHOE — MOABHKHOTO
¢dochopa (142—-182 Mr/kr), HOBBINICHHOE — TOABIKHOrO Kamms (220-
229 mr/kr). MuHepanbHble yoOpeHus: OblIH BHECEHBI B 03¢ NigoPgoKiz B
dopme kapbamuaa kapbamun (46 % N), ammodoca (12 % N, 52 % P,0s),
xaopucToro kamus (60 % K,0). O0beKTOM HCCIEN0BAHMS SIBISIOTCS COPTa
KapTodens pa3HOro cpoka co3peBaHus: 3opadka, bpus u Ckapb. 'ycrora
mocanku KIyoHed — 55 Teic. mT/ra. O0mas 1uomanp OSISHKHA — 25 MZ,
y4eTHoit — 16 M, TOBTOPHOCTB — 4-KpaTHAsL.

Hexopuessle noaxopmkn KommneMerom-Kaprodens (2,5 n/ra) u Kom-
wieMerom-XKeneso (0,5 n/ra) npoBoauimcey npu Beicote Kycra 10-15 cm n
B (pa3y OyTOHM3AIHKs — HAYAIO [BETCHUS, PACX0J] pabovyero pacTBopa Ku-
koctu coctaBiisit 200 n/ra.
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Pacuer 3xoHOMHYECKOH 3((DEKTUBHOCTH NPUMEHSIEMBIX CPEICTB XUMH-
3aIMM [TPOBOAMIICS IO METO/MKE, pa3paboTaHHOW MHCTUTYTOM TOYBOBEIE-
nust u arpoxumun HAH Benapycu [1]. On npoBoxuicst Ha nmpubaBky ypo-
XKaWHOCTHU OT NMPUMEHSAEMBIX CPEJICTB XUMH3ALIH.

Ha ocHOBaHMM NOJyYEHHBIX JAQHHBIX: PACUETHOW NMPHUOABKH MPOILYKINU
Ha 1 xr NPK, npubaBku yporkas Ha TeKTap IoceBa 3a CueT yHoOpeHHd u
HOPMaTHBOB 3aTpPaT, CBSI3aHHBIX C MPHUMEHEHUEM YIO0OpEHUi, — onpeaens-
I0TCSL HKOHOMHYECKHE TOKa3aTend. OCHOBHBIMH IOKA3aTEISIMU 3KOHOMH-
gecKor d(QPEeKTUBHOCTH yIOOPEHUH SBIAIOTCS MPUOBUTH (YUCTHIH JTOXO.M)
Ha TeKTap 1oceBa OT IPUMEHEHHS yJOOPEHNUI U €T0 MPOU3BOJAHBIC — PEHTA-
OeNbHOCTD, WJIM TNPUOBUTF HAa EAWHUIY IPOW3BEACHHBIX 3aTpar (OJuH
py6nb, ogun moniap CIIIA, oauH eBpo), Ha €AWHMIYY BHECEHHBIX ymoOpe-
nuii (Ha 1 T NPK, Ha 1 T HaBo3a, Ha 1 J1 )KUAKHX MUKpPOYIOOpEHHHT).

Pacuer sxoHOMHYECKOH 3(PEKTUBHOCTH HCIOIb30BAHUS JKUIKUX KOM-
IUIEKCHBIX ynoopennii KommieMer nokasai, 4To UX IpUMEHEHHUE SIBISIETCS
SKOHOMHYECKH BBITOJAHBIM TPHEMOM. AHaJIM3 JAHHBIX I10Ka3bIBacT, YTO
HEKOpHeBast 00paboTka MOCaJOK KapToQesss COCTaBaMH JKHJIKUX KOM-
IUIEKCHBIX ynoOpenuit KommneMer mpu BO3neNBIBaHHMM COPTOB Pa3HbBIX
CPOKOB CO3peBaHUS HanOoiee MPUObLIbHA B MPOU3BOICTBE CPEIHECHIENOTO
ctonoBoro copt Ckap0, Te yCIOBHO YHCTBIH TOXOJ IO BCEM BapHaHTaM
onbiTa cocraBuin 137,3-375,76 teiC. py0./Ta.

OmnpeneneHue  arpoHOMHYECKOH d()PEKTUBHOCTH TOKAa3ajao, d|TO
HanOobIIasi OKYyNaeMOCTh NMPOAYKINEH HaOMOAaeTcs B BAPHAHTAX C MPH-
menenneM KommieMert-XKeneso (90,0—198,0 w/m). Hanbosee 0T36IBUMBBIM
Ha NPUMEHEHHUE JKUJIKUX KOMIUIEKCHBIX yIO0OpeHHH Ha OCHOBE MHUKpOJJe-
MEHTOB sBJsieTcst kKapTodenb copra Ckap0. Takas sxe TeHAeHIMs HaOmoaa-
eTcsl ¥ IIPU pacyere SKoHoMHYecKoi addekruBHoctu. [Ipumenenne Ha kap-
Todene copra bpuz ymobpenus KommmeMer-Kaprodens u coBMecTHOroO
ucnons3oBanua KommneMer-Kaprodens n KommieMer-XKenezo skoHomMu-
YeCKH HelleJIec000pa3Ho, HOCKOJIbKY OKYNaeMocCTh 3arpar coctasiseT 0,7 u
0,8 py6/py0., a pearabensHOCTE — 29 11 16 % COOTBETCTBEHHO.

OKOHOMHYECKHM OOOCHOBAHHBIM Ha BCEX COPTaxX KapTOQems SBISETCS
ucnonp3oBanne KommieMer-)XKene3o, okymaeMocTs 3aTpaT 1O KOTOPOMY
cocraBisaeT oT 3,6 mo copty «bpm» mo 7,9 mo copry Ckap0, a peHTabenb-
HOCTb COOTBETCTBEHHO OT 259 10 689 %.

JIMTEPATYPA
1. Meroauka onpeeneHusi arpOHOMUYECKOH M 3KOHOMHYECKOH 3(Q(EKTUBHOCTH MHHe-
panbHBIX ¥ OpraHndecKux ynoopenuii / 1. M. bormesud [u np.] // PYII «1u-T mouBoBeneHUs

U arpoxumMum». — MuHck, 2010. — 24 c.
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MN3YYEHHUE BJIUAHUA COCTABOB XKNJIKNX KOMIIJIEKCHBIX
YIOBPEHU KOMILJIEMET 11O ®A3AM POCTA U PA3BUTHSA
KAPTO®EJISA

O. B. IIOJAYBHA, kaHn. c.-X. HAayK, IOLEHT;
1. B. MMPOHUUKOBA; A. A. MUPOHUNKOBA
YO «benopycckast rocyjapcTBeHHAsI CEIbCKOXO3SIHCTBCHHAS aKaJEMUs,
r. l'opku, Pecniydnuka benapych

OpHa U3 CaMbIX Ba)XXHBIX MPOJOBOJILCTBCHHBIX KYJIBTYP B OTCYCCTBCH-
HOM PaCTCHUEBOJCTBE — 3TO KapTodenb. CoBpeMEHHOE KapTO(eIeBOICTBO
XapaKTePU3yeTCsl BHICOKOH SKOHOMHUUYECKOW 3(PPEKTHBHOCTBIO U IKCIOPT-
HOW HANpaBJICHHOCTBhIO cObITa. COBPEMEHHBIC TEXHOJIOTUH IMOJNYYCHHS BbI-
COKHX YPOXAaeB CEJIbCKOXO3SHCTBEHHBIX KYJIBTYp HPEAYCMATPUBAIOT CO-
3aHKE ONTHUMAJILHBIX YCIIOBHI MUTAHUS PACTCHUN HAa MPOTSHKCHUM BCEH
BereTaniu. B HacTosmee BpeMsi pa3paOOTaHBI HOBBIE JKUAKHE KOMILICKC-
HBIE yIOOpEHUs ISl HEKOPHEBBIX IMOJAKOPMOK TIOCAIOK KapToQes, Mo3Bo-
JSIOMKAE ONTHMH3MPOBATh NMUTAHUE PACTCHUI Ha MPOTSHKCHUH BereTallv-
OHHOTO TIEPUOJIA.

UccrnenoBanust mpooamiuch B 2015 1. Ha ONBITHOM TOJIE JTaOOpaTOpUH
OMOTEXHOJIOTUU Ka(eaphl CEeTbCKOXO3SIMCTBEHHONH OMOTEXHOJOTHH U KO-
gormn YO BI'CXA Ha AepHOBO-NIOJ30JUCTOHN JIErKOCYTIIMHUCTON MHO4YBe,
pa3BHBalOIIeiicsS Ha JIErKOM JIECCOBUAHOM cyriuHke. [louBa nmena cnabo-
KHCJIYIO peakiuio mouBeHHOU cpenpl: pHye 5,3-5,7, HenocrarouHoe co-
nepxxanue rymyca (1,62—1,7 %), cpeaHee W NOBBIILIEHHOE — HMOABHKHOTO
¢dochopa (142—-182 Mr/kr), HOBBINICHHOE — TOABIKHOTO Kamms (220-
229 mr/kr). MuHepanpHbIe yIoOpeHus OblIM BHECEHBI B 03¢ NigoPsoKiz B
¢dopme kapbamuga (46 % N), ammodoca (12 % N, 52 % P,Os), xmopucroro
kanus (60 % K,0). O6beKTOM HCCIENOBAHMS SABIIAIOTCS COPTa KapTodes
pasHOro cpoka co3peBanus: 3opauka, bpuz m Ckap6. I'ycrora mocanku
KIIyOHe — 55 Teic. mT/ra. OOmas miomanb IeIIHKA — 25 M2, yueTHO#i — 16
M’, IOBTOPHOCTB — 4-KpaTHasL.

Hekopnessie nogkopmku KommmeMetom-KapTtodens (2,5 n/ra) u Kom-
mwreMetom-XKeneso (0,5 5/ra) mpoBoamiuck mpu BeicoTe KycTa 10-15 cMm n
B (pa3y OyTOHM3ANHKsA — HAYAIO [BETCHUS, PACX0] pabovero pacTBopa Ku-
kocTu coctaBiisit 200 n/ra.

W3ydeHue BIUSHUS COCTABOB JKUIKUX KOMIUICKCHBIX ya00peHuit Kowm-
wieMeT 1o ¢aszam pocta u pa3BUTHs KapTOQes MoKa3aio, 4To CaMbIil UH-
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TEHCHBHBII POCT pacTeHHH ObUI OTMEYEH B IEpHOA OT (a3bl BCXOLOB N0
(a3l OyroHmsanuu. Bricota kaprodens B (asy BCXOJOB MO BapHaHTaM
konebanace ot 5,4 1o 8,2 cm. Haubospuield ona Obiia y copta 30pauka B
BapuaHte ¢ npuMeHeHueMm coctaBa KommieMer-Kaprodens + Kowmme-
Mert-)XKeneso, paspadorannoro OOO «HTII-Cuntes». Kak B azy Oyronu-
3alM, Tak M B (pa3y LBeTeHHs HauOoJblIas BHICOTA PACTEHUH Yy coprta
Ckap0 oTMedajach B BapHaHTax C MPUMEHEHHEM JKHJKOTO KOMILIEKCHOTO
ynoopernss KommeMer-Xenezo u cocraBa KommmeMert-Kaprodens +
+ KommieMer-XKene3o, kotopast coctasisna 51,3-57,5 cm u 52,1-57,8 cm.

[Tocne oxoHuyaHUs a3kl IBETEHUS IPUPOCT PACTEHUI B BBICOTY 3HAYH-
TENBHO CHIDKaeTcs, U B (a3zy yBsimaHus OOTBBI OH COCTAaBISUI Jdib 0,6—
1,2 cMm y copra Bpus. KoHTpons 3a qUHAMHUKOI pocTa Macchl OOTBBI MOKa-
3aJ, 4TO B I[EJIOM 3a CUET NPUMEHEHUS] MUKPOYA0OpeHHid OblII0 HHTEHCHB-
Hoe ee popmupoBanue. Hanbombinas Macca ChIpbIX PaCTCHHI OTMEYaIach B
Bapuante KomruieMer-Kaprodens + KommeMer-XKenezo B gazy Oyronu-
3anuu y copta 3opauka — 228,6 r/KycT u B a3y nsereHus y copra Ckapo —
308,6 r/kyct. Ecnu cpaBHHBATH MPUMEHEHHUE COCTABOB JKUAKHX KOMILICKC-
HBIX ynoOpenuit KommneMeT 111 HEKOPHEBBIX MOAKOPMOK B M3y4aeMBIX
J103aX, TO MOXXHO CKa3aTh, YTO BBICOTA pacTeHHH B ()a3y BCXOA0B Oblia
BBIILIC Y PAaHHECIIETIOro copTa 30payka 110 BCceM BapuaHTaM, a B epuoa da-
3Bl BETeTallMK — LIBETCHHUS OOJNBIIAst BBICOTA XapakTepHa i copta Ckapo.

OtMmupaHie GOTBBI MOCNE BETCHUS HICT MEIUICHHO, a B KOHIIE BereTa-
LMY MHTEHCHBHOCTBH INpoOLiecca Bo3pacTaeT. TeMIbl OTMHpaHHs OOTBBI BO
MHOTOM 3aBHCAT OT MPUMEHEHHs yHnoOpeHuil. OCOOCHHO MHTEHCHBHOE OT-
MUpaHue OOTBbI IIPOMCXOINIIO B KOHTPOJIBHOM BapHaHTE, CIIEJ0BATENBHO,
Ha COXPaHHOCTh OMOMACCHI PACTEHHI KapTOodes MOJOKHUTEIBLHOE BIUSHNAE
OKa3bIBaJM BHECEHHBIC B MOYBY ynobpeHus. Y copra Ckap6 B ¢a3y yBsiga-
HUs OOTBBI HAa KOHTpoJIe Macca O0TBEI cocTaBisia 196,2 r/kycT, a B Bapu-
aHTax C HEKOPHEBOH IMOAKOPMKOW MHUKpOymoOpeHusimu — 267,5-
2975 r/kyct, uro B 1,36-1,52 pasa Oosblire.

Ecnu npocnennTh TMHaMUKY HAKOIUIEHHS CYXOTO BEIIECTBA B PACTEHH-
SX TI0 COOTBETCTBYIOIIMM 3TalaM BEreTallMOHHOTO Iepuoja, TO OOHapy-
JKUTCS, YTO HaKoIuleHHe ero uaér no usereHus. C ¢da3pl yBigaHus OGOTBBI
JaHHBIA MOKAa3aTeNb YMEHBIIASTCS, TAK KaK WAET OTTOK MHUTATENbHBIX Be-
IIECTB B XO3SIMCTBEHHO 1IEHHYIO YacTh PACTEHHUS — KITyOHH.

B a3y Oyronmsammm HambonbImasi mMacca CyXHX PacTeHHH y copTa
Ckap6 Opima B Bapmante coctaBa KommneMer-Kaprodens + KommmeMert-
Kemnezo — 36,9 r. DTa 3aKOHOMEPHOCTH COXPAHIETCS ISl JAHHOTO COpTa U B
¢a3y userenus — 54,8 T.

173



VK 633.11«321»:[631.82+631.86]:631.559

BJIUAHUE PA3JIMYHBIX 103 MUHEPAJIBHBIX
U OPTAHUYECKHUX YIOBPEHU HA COJIEPKAHUE
MAKPOJJIEMEHTOB B 3EPHE SIPOBOI MIIIEHUILbI

0. A. TOJIYBHBIMN, kanx. c.-x. HayK, JIOLICHT;
O. B. IOJAYBHAS, kaun. c.-X. HayK, JOLEHT
YO «benopycckas rocyJjapcTBEHHast CEIbCKOX035HCTBCHHAS aKaIeMU»,
r. 'opky, Pecriyonuka Benapycs;
0. B. CMUMAHKOB
PVII «MIHCTUTYT TOYBOBEICHUS U aTPOXUMUNY,
r. MuHck, Pecnyonuka Benapycs

ArpoxXuMHUecKUe TEXHOJOTUHU MO YIPABICHUIO NMPOJYKIMOHHBIMHU NIPO-
LIECCaMM CEJIbCKOXO3SHCTBEHHBIX KYJIbTYp JOJDKHBI TU(QQEepeHIMPOBATHCS
B 3aBHCHUMOCTH OT COCTOSIHUSI IUIOZIOPOJIUSI TIOYB M SKOHOMHYECKH 000CHO-
BAaHHBIX YPOBHEW ypokalHOCTH. IIpy BO3AENBIBAHUM CEJIbCKOXO3SICTBEH-
HBIX KYJBTYp Ha II0YBaX, BBICOKOOOECIIEYeHHBIX (hocopoM M Kaimuem, B
HACTOSIIee BPEeMs arpOXHMHYECKOW HAYKOH PecHyONMKH PEeKOMEHIYeTCs
gactuaHas (50-60 %) koMmeHcarws BRIHOCA JaHHBIX 3JIeMeHTOB. Ho B cBsI-
3 ¢ TIOCTOSIHHBIM POCTOM IIEH Ha MHHEpaJbHBIC YIOOPCHHS U DHEProTeX-
HUYECKHE PECYpCHl BO3pacTaeT HEOOXOIMMOCTh Ooliee IKOHOMHOTO HC-
MOJIb30BAHUS JIOPOrOCTOSIIUX POCHOPHBIX M KATMHHBIX YAOOPEHUI ¢ yde-
TOM TOYBEHHBIX 3allacoB U COJIEPXAHUS JAHHBIX 3JEMEHTOB IHMTaHUS B
MOJICTUJIOYHOM HaBO3€, MPHUMEHSIEMOM B OpPraHOMMHEPAJIBbHBIX CHCTEMax
yIoOpeHus MPU BO3CNBIBAHUN CEJIBCKOXO03SHCTBEHHBIX KYJIBTYp B CEBOOO-
opore.

Hapsny ¢ qocTrmkeHHEeM BBICOKOM U CTAOMIIbHOM ypOKaifHOCTH HE00X0-
IUMO CBOCBPEMEHHOE DPEIICHHE CONPSKCHHBIX AKOJIOTHUSCKUX 3a/Jad IO
KOHTPOJIIO BIUSHUS Pa3IMYHBIX 103 MUHEPAIBGHBIX H OPTraHUYECKHX YH00-
peHHI Ha YPOXKAHHOCTh U Ka4eCTBO 3€pPHA IPOBOW MIICHHUIIEI.

LleHHOCTD 3epHA MIIEHUIBI W APYTHX XJICOHBIX 37IAKOB IMPEXKAE BCETO
OTIPENIEIACTCS €r0 XUMHYCCKUM COCTaBOM. XMUMHUYECKHI COCTaB XJICOHBIX
KyJNbTyp IIUPOKO M3MEHSETCS B 3aBUCHMOCTH OT 30H IIPOM3BOJCTBA, arpo-
3KOJIOTMYECKUX YCIOBUM M cOpPTOB. B cpenHeM B 3epHE SIpOBOMl MILEHUIIBI
comepxurcsa 14 % Bogawl, 12,7 % OGenka, 66,6 % yriaeBomos, 1,6 % xupa,
3,4 % xneruarku, 1,7 % 30JbHLIX BEIIECTB.

Uccnenosanus nposomminncs PHAVYII «MHCTUTYT MOYBOBEIEHUS U ar-
poxumun» B 2014-2015 rr. Ha ompiTHEIX momax B OAO «["actemoBckoe»
MuHckoro paiiora MuUHCKOH 007acTH Ha JIEPHOBO-TIOJ30JUCTOM JIETKOCY-
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MIMHUCTOM TouBe. CxXeMa ombITa BKIOYaeT 15 BapuaHTOB B 4-KpaTHOH IMO-
BTOpHOCTH (60 ONBITHBIX AesHOK). OOmas miomans aessHka — 24,0 M
(4,0 M % 6,0 m). YuetHas miomians — 20 M2,

B onbiTe OblM 3ay0XKeHb! 3 pa3nuyHbIX GoHa Oe3 BHECEHUs! OpraHuyie-
ckux ynoopenuit u nocneneiicteus 50 u 100 T/ra opraHnmyeckux ymoope-
Hui. Taroke peaycMoTpeH BapHaHT 0e3 NMpUMEHEHHs MUHEPAIBHBIX U Op-
raHu4deckux ynoOpeHuid (koHTponb). Ha xakmom done OblM 3a105KeHBI 5
BapHaHTOB: IMOCIENCHCTBAE OPTAHWYECKUX YIOOPEHHA W C MCIIOIB30BaHH-
€M MHUHEPAJIbHBIX y,Z[O6p€HI/II\/'I B 103ax Neo, N60+30, N90+30, N90+30P15K30.

B xoxe uccnenoBanuii XUMHUYECKOT0 COCTaBa 3€pHa SPOBOM IMIICHUIIBI
YCTaHOBIIEHO, YTO COAEp)KaHUE a30Ta B 3aBUCHMOCTH OT BapHAaHTOB OIIBITA
BapbHpoBaiock oT 1,62 % B BapuaHTe 0e3 MpUMEHECHUs YIOOpEeHHWH M 10
2,16 % B Bapuanre c¢ npumeHenunem 100 T/ra COJOMHCTOTO HaBO-
3a + Ngo+30P15K30.

ITo coneprxanuto coennnenuii Gpocdopa B 3epHe SAPOBOIL MIIEHHUIIBI B 3a-
BUCUMOCTH OT BapHaHTOB ombITa BapsupoBasock oT 0,86 % B BapuaHTte
ombiTa 0Oe3 mnpuMmeHeHus yaoopermid mo 0,93 % B BapuaHTe OIbITA
Ngo+30P15K30. XoTenocs Obl OTMETUTH TO, YTO coaepxanue docdopa B Ba-
puanTtax 50 T/ra HaBo3a + Ngg+30P15K30, 100 T/ra HaBo3a + Ngosz9, 100 T/Ta
HaBo3a + Ngg+30 1 100 T/ra HaBo3a + Ngo+30P15K30 ObLTO Ha yposre 0,92 %
HE3aBUCHMO OT /1035l MHHEPAJIBHBIX M OPTAaHWYECKHIX YAOOpEHHH.

ITo comeprkaHnio cOeMHEHUN Kaus B 3€pHE SPOBOU MILEHUIIBI BapbU-
posaiocs ot 0,63 % B BapuaHTe ombITa 6€3 BHeceHHs ynoopenuit o 0,69 %
B BapuanTe 100 T/ra HaBo3a + Ngg.30P15K30.

ITo conmepaHuIO COEMHEHUH KaJIbIMS B 3€PHE SPOBOM IMIIEHUIIBI JJaH-
Hele BappupoBanuch ot 0,01 % mo 0,03 % B 3aBUCHMOCTH OT BapHaHTa
omnsbita. [To cogepikaHHIO cOeTMHEHMH MarHus ObUla OTMEUEeHa CIeIyIoIas
nuHamuka: ot 0,21 % no 0,22 % B 3aBUCUMOCTH OT BapUaHTAa OIBITA.

ConepixaHue cblporo Oelika B 3epHE SIPOBOW IIIEHUIIBI COCTaBUIO 9,2—
14,5 %, conmepxaHue KJICHKOBUHBI cocTaBuio oT 19,2 % mo 32,4 %. Kaue-
CTBEHHBIC MTOKA3aTeIH 3epHa yIy4IIaJnCh OT IPUMEHEHHUS a30THBIX MUHE-
panpHBIX ynoOpenuii. Cienyer OoTMETHTH Oollee CyIIECTBEHHOE BIHSHHE
a30THBIX yJOOpeHH Ha HaKOIUIeHHe Oenka Ha (POHAX MOCIIEACHCTBHS HABO-
3a.
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U3YYEHUE JJIUTEJIBHOIO IPUMEHEHHUS YIOBPEHUIT
HA OPOJAYKTUBHOCTD KYJIbTYP
HA JIEPHOBO-II0/130JIUCTO NOYBE

A. O. PATUMOB?, kann. 6uon. HayK, aCCUCTEHT;

M. A. MABUPOB?, 1-p Guos. Hayk, mpodeccop
"Biagumupckuit rocynapetennsiii yausepenter um. A. I'. u H. T. CToneToBsIx;
2PI'AY MCXA um. K. A. Tumupsisesa,

r. Mocksa, Poccus

JlepHOBO-TIOA30JIMCTBIE MTOYBBI — 3TO HU3KOIIJIOJOPOAHBIE MOYBBL, C Xa-
PaKTEpHBIM [JIsI HMX HEIOCTAaTOYHBIM YPOBHEM COJAEPIKAHUS YCBOSEMBIX
JUIsl PAaCTEHMM NMUTATEJbHBIX BEIIECTB, a TAKKE BBICOKUM YPOBHEM KHCIOT-
HOCTH U c7a00# TYMYCHPOBaHHOCTBIO, YTO MMPUBOANT K MTOCTOSTHHOM BBICO-
KO TOTpeOHOCTH NPUMEHEHHUS B 3eMIICACTHH MHHEPaJbHBIX, OpraHude-
CKUX yIOOpeHWi W IMpOBENCHIS N3BECTKOBAHUS C IENIBI0 X OKYJIBTypHBa-
HUSL.

Ilenbto uccnenoBaHMs MOCIYXHUJIO BBISBIEHHE 3aKOHOMEPHOCTH B H3-
MEHEHHH YPOXKalHOCTH O3UMOM DKM IPH ee OECCMEHHOM BO3JIEJIbIBAHUU
Ha JIEpHOBO-TIO/I30JIUCTON MOYBE MO BIUSHUEM AJIUTEIBHOTO MPUMEHEHUS
ynoOpeHui U U3BeCTKOBaHUs. J[JIs JOCTHIKEHUS OCTABJICHHON MEIH ObLIN
pa3paboTaHbl Clienyolue 3a1a4qk, HalpaBJIeHHbIE HA OLEHKY METEOpOJIo-
THYECKUX YCIIOBHHA B 30HE (YHKIMOHHUPOBAHUS IUTEIHHOTO MOJCBOTO
omblTa U B JajJbHEHIIEM NpPOBEACHHE H3YUEHUS BIMSHMS UIUTEIHHOIO
MPUMEHCHAS YIOOpEHMA M M3BECTKOBAHUS HA YPOXKAaHHOCTh O3UMOH PKU
npu OECCMEHHOM BO3/CTBIBAHUH B YCIOBHUSAX JIUTEIHHOTO MTOJICBOTO OIIBI-
Ta. OOBEKTOM HCCICIOBAHUS SBISICTCS OSCCMEHHO BO3JEIBIBACMAst O3MMast
POXB B YCIOBHUSAX JIUTEIHHOTO ITOJICBOTO OIBITA, 3aJ0KEHHOTO Tpodecco-
pom A.T. Jlosperxo B 1912 r. u mpeacTaBiIsomero codoi y4acTok IUIo-
manpio 1,5 ra. [TouBeHHBIN TOKPOB OMBITHOTO TOJSI MPEICTaBICH arpoaep-
HOBO-IIO/I30JIMCTOM TIJIEEBATOM JIETKOCYTJIMHUCTOM IOYBOM HAa MOPEHHBIX
BaJYHHBIX OTJIOKCHMAX. B OIBITEC MPUMEHSAIOTCS CIEAYIONINE BUIBI MUHE-
pPaJIBHBIX yAOOpeHUil: B KauecTBe yJOOpEHHH B OMBITE MPUMEHSIOT IBOM-
HOW cymepdochaT TpaHYIHPOBAHHEBIN, XJIOPUCTHINH Kalnud, aMMHAYHYIO
CENIUTPY, 8 B KAYECTBE OPTaHUYECKOT0 YAOOPCHHS — MEPEIPEBIINN HAaBO3.
Yo0peHns moa 03UMYI0 POXb BHOCWIN: HaBO3 + Pi50Kip 1 Ngg oceHsio
TIOJT TIPEITOCEBHYI0 00paboTKy M Nsg — BECHOH B ITOJAKOPMKY;

B menoM MeTeoposIOrMYecKUE YCIOBMS BErETALMOHHOTO IEepHoJa B
2015 r. UIMEIOT OTJIMYHUS OT CPEAHUX MHOTOJIETHUX IMOKa3arenei. Tak, Me-
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CSIYHBIC 3HAYCHUS BETETAI[IOHHOTO MEPHOMAA BBISBIIIM IPEBBIMICHAS CPEl-
HEMHOT'OJIETHUX ITOKa3aTeneil Temnepatypsl Ha 2,5 °C. B nenom nokasate-
JIM TeMIeparypsl Bo3ayxa 3a 2015 1. Taxke NpeBBIIAIOT CPETHEMHOTOJIET-
Hue nokazatenu: 2015 r. Ha 2 °C. MecsiuHas cymMma OCaJIKOB 3a BereTalu-
oHHbII nepuoj B 2015 r. 10CTaTOYHO HMXKE CPEIHEMHOTOJIETHETO MoKa3a-
teist. Takast sxe cuTyarys HaOMIOAeTCsS U CO CPEAHET0JOBBIM MTOKa3aTeIeM
2015 r. JlaHHbIe MOKa3aTeNI yKa3bIBaIOT HAa AS(ULUT BJIAarW B BETeTAI[HOH-
HbIM nepuoa. [IpeBpllieHnEe CPeIHEMHOT0JIETHUX MOKa3aTesel BbINAACHUS
ocaakoB 3aduKcHpoBaHO B ceHTsIOpe 2015 r. CymMMa aKTHBHBIX TEMIIEpaTyp
Bo3ayxa Beime 10 °C 3a BereraunoHssiid nepuox B 2015 r. npeBsicuia
CpeqHUN MHOTOJIETHUM mMoKa3areib. B cpegHeM mNpeBBIIIEHHE COCTaBHU-
10 450 °C.

PesynbraThl ypokailHOCTH YKa3bIBalOT Ha 3()(eKTHBHOCTH NPUMEHEHUS
yI0OpeHNH 1 N3BECTKOBAHUS B IOJIEBOM OIbITe. BHEeCeHHe M3BeCcTH oKasa-
JIO BIMSTHUE Ha YPOXKaWHOCTH KynbTypbl. HanGonpimnit adexT Ha ypoxaii-
HOCTh O3UMOI P)KH JOCTUTACTCs NMPU BHECEHHWH IOJIHOTO MHHEPAIbHOTO
yIoOpeHusi B COYETaHUU C HABO30M KaK B COYETAaHWU C MU3BECTKOBAaHHEM,
Tak 1 6e3 Hero. Hanbonee HU3KMH BBIXOJ yposkas 3aUKCUpOBaH B BapHaH-
Tax ¢ IPUMEHEHNEM HPOCTHIX yHOoOpeHui. MUHEpaIbHbIe U OpPraHUYECKHe
ynoOpeHus, KOTOpble ObUTM BHECEHBI B paMKax ONbITA, 3HAYUTEIHHO II0-
BIIMSUIM Ha COZIEPKaHUE KaJsl B TIOYBE M HA OOIIMI KaJMHHBIN MOTEHIHA.
Haunbompmmit 3¢dexr kammiicomepkamux ymoOpeHuii 3a)UKCHpOBaH Ha
(oHe ¢ M3BeCTKOBaHMEM TOUBHI B BapuaHTe «PK». B obmem Bune mssecrt-
KOBaHWE MOYBHI YBEIMUIJIO IOCTYIJICHHE M HAaKOIUIGHHE B TIOYBE KaJHs.
OpHaKO TPOCTHIE a30THBIE M a30THO-(OCHOpPHBIE YAOOPEHUS PE3KO CHH-
JKAIOT 3aIachl Kajus B IOYBE KaK B BAPHAHTAX C M3BECThIO, TaK U Oe3 Hee.

Takum 00pa3oM, B YCJIOBHSX JUIUTENHLHOTO OIBITA C NPUMEHEHHEM
ynoOpeHuit pyHaaMeHTallbHbIE CBOMCTBA IEPHOBO-MIOA30JIMCTHIX MOYB 3HA-
YHUTEJILHO HE MEHSIOTCS MO/ BIMSHHEM IPHUMEHEHUs U3BECTH, YA0OpEHHid 1
HaBo3a. MeTeoposorudeckue ycioBus 3a 2015 r. OTIMYAIOTCS OT CPeIHUX
MHOTOJICTHUX MO TEMIIEpaType, KOJIWYECTBY BBIMABIIMX OCAJKOB M CyMMeE
AKTHBHBIX TEMIIEPATyp. AHAJIN3 METCOPOJIOTHYECKUX JaHHBIX ITOKa3ajl, 4TO
TeMmIieparypa Bo3ayxa B cpeaHeM Ha 3-5 °C Obuia Bbile HOpMbL. OIHAKO
MeCS4YHasi CyMMa OCaJIKOB M CyMMa aKTHUBHBIX TEMIIEpaTyp 3HAYUTEIHHO
HIDKE MHOTOJETHHX IapaMeTpoB. I[IpMMeHEHHe IOJIHOTO MHHEPaIbHOTO
yJI0OpeHHsI B COYETAHNH C HAaBO30M Kak 110 M3BECTKOBOMY, TaK U IO HEU3-
BECTKOBOMY (D)OHY NMPHUBOJUT K YBEIUUCHUIO YPOIKAaHHOCTH OECCMEHHO BO3-
JIeTTBIBAEMOW 03UMOH PIKH.
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HNPOJOTKUTEJIBHOCTD BETETAIIUU N MEK®A3HBIX
HEPHUOJ0B Y COPTOB JIIOIIUHA Y3KOJIUCTHOT'O
IIPU BO3JEJBIBAHUHU B YCJIOBUAX
CEBEPO-BOCTOYHOM YACTH BEJAPYCH

M. JI. PAIKEBUY, cT. npenoaBareib
VYO «benopycckas rocy1apcTBEHHasl CEIbCKOX03sHCTBEHHAs aKaJeMUs»,
r. I'opkn, Pecrryonuka bemapycs

deHoIoTHYecKre HaOMIOCHUs — OYeHb BaKHBIA BHI Yy4eTOB. Peru-
cTpanus (a3 pocTa W Pa3sBUTHS PACTEHUH IO3BOIAET BBISBUTH BIIMSHHC
n3y4aeMbIX (PaKTOPOB U MPUEMOB BBHIPAIINBAHMS HA OHTOTEHE3 PACTCHUN U
(dopmupoBanue ypoxas [1]. B TedeHue BereTallmoHHOTo Mepuosa pacTeHus
JIFOTIMHA TPOXOJAT CIeAyIoIIre OCHOBHbIE (eHoornueckue Qaspl: Habyxa-
HHE U MPOpacTaHhe CeMsH, BCXOAbI, (a3a 2—4 HACTOSAIIMX JHUCTHEB, CTEOIe-
BaHMe, OyTOHM3AIMs, IIBETEHHE U IUI0A000pa3oBaHue, 3epHOOOpa30OBaHME,
co3peBanue [2].

UccnenoBanus npoBogwin B 2011-2013 rr. B yCoBHsIX ceBepO-BOCTOKA
Bbenapycu Ha 1epHOBO-II0A30JUCTOMN JIETKOCYIVIMHUCTOW MOYBE C JIFOIIMHOM
y3konucTHBIM copTtoB [lepmranser u fH. [loceB ironnHa y3KOJIHUCTHOTO B
2011 r. 61 ocymiecTBiEH 6 Mast, B 2012 r. — 12 mas, B 2013 r. — 13 mas.

ITpoomKUTENEHOCTD TIEPHOJIa OT TTOCEBa 0 MOSBICHUS BCXOJOB 3aBH-
CUT OT HaJIUYMs BJIAard U TeMmmeparypHoro pexuma. B 2011 r. mepsbie
BCXOJIbI JIIONIMHA Y3KOJMCTHOTO MOSBHIIMCH 4epe3 6 JHEH Iocie Iocesa,
MIOJIHBIE JPY’KHBIE BCXosl — uepe3 10 gueit. CemeHa JIIONMHA y3KOJIUCTHO-
ro JUis CBOEro mpopactanus TpeOyroT MHOro Biaard — 170 % Boasl 1o OT-
HOLIeHMIO K cBoeil macce. B 2012 r. Ha (OoHe MOBBIIIEHHBIX TEMIIEPATyp
Bo3/1yxa 1 u30biToyHoro yBnaxuenus (I'TK = 2,8) nepBbie Bcxobl MosiBU-
JUch Ha 4-11 IeHb MOCJIe MO0CeBa, PY/KHBIE MOJIHBIE BCXOB! — HA 8-1 J1€Hb.
Ilepuon mpopacranus B 2013 r. XxapakTepH30BajCs NOBBIIICHHOI TemIepa-
TypO# BO3IyXa M HEAOCTaTOYHBIM BhImazeHueM ocaakoB (I'TK =0,1), gro
00yCIIOBHIIO TIOSIBJICHHE BCXOJOB TOJBKO Ha 7 JIeHb (ApY>KHBIC BCXOABI Ha
12 neHs).

®a3za 2-4 HacTOSAIIMX JHUCTHEB JIWIACh B cpeaHeM 14 nHel y copta
Iepmanser u 15 nueii y copra SH. [locne npoxoxaeHust nanHoH ¢asbl y
pacTeHuil TronrHA HaOII0aeTCsl aKTUBHBIN POCT B BBICOTY.

B ¢daze crebneBanus pacTeHHS OYEHb TPeOOBATENBHBI K TEIUTy, BIare.
B 2011 r. mpomomkutensHOCTh (a3l cTebneBaHust y copra lleprmmanser
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coctaBmiia 10 muelt. M30pITOUHOE yBIAXXHEHHE HA (JOHE HU3KUX TEMIIepa-
Typ ((hakTHyeckas Temmneparypa Bo3ayxa ObUia HHXKE CPEeIHEMHOrOJeTHEeH
Ha 2,5 °C) B 2012 1. yUIMHWIIO pa3BUTHE PACTEHHH JIIONMHA Y3KOJINCTHOTO,
NIPOJIOIDKUTENBEHOCTE (heHodassl — 12 aneit. B 2013 1. npogoinkuTeIbHOCTh
crebneBanus cocraBwia 10 queil. Cieayer OTMETHTH, YTO MPOIOJDKUTENb-
HOCTH (heHomornyeckux (a3 pacTeHHi JIONUHA y3KOIUCTHOTO copta [lep-
LIaIBET B cpeJHeM Obuia Ha 2—3 JHS MEHbIIE, 4eM Yy copTa SIH, Tak Kak OH
6omee ckopocmensiii. [IpogomkuTenbHOCTS a3kl OyTOHU3ANUS 3aBUCEa OT
COpTa U MOTOJHBIX YCIOBHH, CIIOXKHBIINXCS B JaHHBIH NIEPUOJ, U COKpalla-
JIach B rojibl ¢ cyxoi u »xapkoi noroznoit B 2011 r. u 2013 r. u cocraBuna y
copra Ilepwanger 8 u 9 nueit, y copra SIn — 10 u 12 nHel cOOTBETCTBEHHO.
JoxmiBas noroja, yCTaHOBUBILIAsICS BO BTOpoil nekane utoHd 2012 roxa
(I'TK = 2,8), yBenuuuia NpoJO/DKUTENLHOCTD IaHHBINA (a3bl B cpeHeM Ha
3 nHs.

I[BeTeHue u 101000pa3oBaHue y JIOMUHA XapaKTePU3yeTCs PacKphITH-
€M IIBETKOB, OIUIOJIOTBOPEHUEM M 3aBsi3biBaHMeM 0000B. Ilnomoobpazosa-
HHUE TPOUCXOAUT MOYTH OJHOBPEMEHHO C I[BETEHHEM, TaK KaK LBETCHHE B
Ipeaenax KUCTH MPOTEKaeT MOCIeI0BaTeNbHO CHU3Y BBEpX. Bes dasa mse-
TEHHS ¥ TUI0JI000pa30BaHusI Ha LEHTPAIBHON KHCTH y COPTOB JIONWHA Yy3-
KOJUCTHOTO Jutiiack okojio 10 muei (2011 r. m 2013 1.). YcnoBus n30bI-
tounoro yBiaxkHerus (I'TK = 2,6) B 2012 r. 00ycIOBIWIN JOMOTHUTEIEHOE
OOKOBOE BETBJICHHE PACTCHHMH, 32 CUET Yero MPOM30ILIO0 PACTATHBAHHE TIe-
pHO/Ia IBETCHUE-TUI0J000pa30BaHNe Yy PACTEHHH JIIOMMHA.

daza «3epHOOOpa3OBaHUE WM MOJTHBIA HAIMB 3epHa» MpOJOJIKalach B
cpenneM 18 mueit. [IponomkurenbHOCTh (Da3bl co3peBaHUE KOJIEOATOCH OT
21 mHsa mo 27 AHEW W 3aBHCETI0 B OCHOBHOM OT TOTOJHBIX YCJIOBHIA: B JKap-
kue u 3acyuutuBbie roant (2011 r., 2013 r.) oHa cokpalanach, Mpu J0K/A-
nmuBoi moroze (2012 r.) — yBenmMuuBaiach.

[TpomomKUTENLHOCTh TIEpHOAa BCXOMbI — (Da3a yOOpKH pacTeHHid (MO-
JIOYHAsl ¥ BOCKOBAsI CIEJIOCTh) B 3aBUCHMOCTH OT COPTa M YCIOBHH BbIpa-
IIMBAaHUS B CPEIHEM 3a FOJBl UCCIENOBAaHUM cocTaBuna 96 qHel y monuHa
y3konucTHOro copra Ilepmanser u 103 nus y copra SH.

JIMTEPATYPA
1.IToceimanoB, I'. C. Meroabl u3ydeHus OMOJOTMYECKON (UKCAMM a30Ta BO3AyXa:
crpas. nocobue / I'. C. Ioceimanos. — M.: Arponpomuszar, 1991. — 300 c.

2. Tapanyxo, B. I'. Jlronmun: mocodue / B. I'. Tapanyxo. — I'opku: BI'CXA, 2009. —
C. 18-22.
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HAKOILIEHME OPTAHUYECKOT' O BEIIECTBA
MMPOMEJKYTOYHBIMH IIOCEBAMM B OPOIIIAEMBIX
CEPO-KOPUYHEBBIX TIOYBAX A3EPBAIJKAHA
(CSTH/IKA-KA3AXCKASI 30HA)

®. M. PAMA3AHOBA, xan. c.-X. HayK, JOLEHT
WHcrutyTt nouBoBeneHus u arpoxumun HAHA,
r. baky, AsepOaiimkanckas PecyOnnka

BBenenne. OCHOBHOM MCTOYHUK HAKOIUICHHUS OPTaHUYECKHIX BEIIECTB B
MMOYBE — 3TO pacTeHHs (WX KOpPHEBBIE, CTEPHEBHIC M IMOKHUBHBIE OCTaT-
kn) [2]. TIpoMekyTOUHBIE TTOCEBBI KOPMOBBIX KYJNBTYp HE TOJIBKO (OPMH-
PYIOT BBICOKYIO YPOXaWHOCTB, HO M OCTaBILIIOT B mouBe Ooiee 20-25 T/ra
OpPraHMYeCcKOro BEIeCTBA, KOTOPOe yiaydliaeT (u3nuecKre CBOHCTBA I0Y-
BBl ¥ TIOBBIIIAET HAKOIUICHHE MUKPOOPTaHM3MOB, TIPEBPAIAIONINX OPTaHH-
YeCKyl0 Maccy B r'yMyc. BecKOHTpOJIbHAsI TEXHOJIOTHSI BO3JICIIBIBAHUS 3€p-
HOBBIX U IPOMAIIHBIX KYJIbTYpP, 9PO3UOHHBIE IPOLECCH U MUHEPAIU3ALUL
ryMmyca Ha OpolmaeMbix cepo-kopudHeBbix mousax (mo WRB Irragri Hap-
licKastanozems) AsepOaiikaHa eKerofHO MPUBOAAT K CHUKCHHIO KOJH-
gectBa Tymyca moutd Ha 0,041-0,052 % [1]. ITouck MeTOIOB MOBBHIIICHHUS
TUTOIOPOINSL OPOIIAEMBIX CEPO-KOPHYHEBHIX II0YB M PE3EPBOB YBEIMICHUS
MIPOU3BOJICTBA KOPMOB — OJHA M3 TJIABHBIX 33/1a4 CEJIBCKOTO XO3SICTBa
Azepbatimkana. B cBs3u ¢ 3THM TpoBeICHHE NPOMEKYTOUHBIX ITOCEBOB
KOPMOBBIX KYIBTYp, OOECIEeUMBAIOIINX OECHpephIBHOE IIOCTYIUICHHE B
MMOYBY OPTraHMYECKOW MAacCCHl B BHJIE CTEPHE-KOPHEBBIX OCTATKOB, BOCIIOJ-
HUT JeHULIUT IyMyca B TI0YBE U OBBICUT KOPMOBYIO 0a3y B LIEJIOM.

Heanb nccieoBaHus — IPOaHATU3UPOBATh HAKOIUICHHE OPIraHUYECKOTO
BEHICCTBA NPOMEKYTOUYHBIMHU ITOCEBAMU KOPMOBBIX KYJBTYP U €T0 BIIUAHUC
Ha 1ogopoaue mouBskl. [lojeBbie nccaeqoBaHus MPOBOAMINCH Ha OpoIlae-
MBIX CEepO-KOPHUYHEBHIX MoYBax B I'saHmka-Kasaxckoil 30He. 30Ha xapakTe-
pusyercst Msrkoit 3umotit (1,0-2,6 °C), temsiM JetoM (2327 "C) u cymMoit
AKTHBHBIX TemrepaTyp — 3344-4472 "C. T1axOTHbIl TOPU3OHT COIEPKUT
2,0-2,2 % rymyca, pH 8,0-8,6, mousa He3zacosenHas [3]. OnbIThl IPOBOAK-
muck 1o cxeme: [. O3uMbIid saUMeHs > KyKypys3a; 1I. O3umas poxs > Kyky-
py3a; III. Jlromepna; IV. DOcmapuet; V. Kykypysa (Becennuii moces); VI.
Kykypysa + cos + copro + amapant (BeceHHuil nmoce); VII. O3umsbrid s14-
MEHb + BHKa + panc > KyKypy3a + cos + copro + amapaHt > SSYMEHb + BU-
ka, VIIl. O3umas poxp + BHKa +parnc > KyKypy3a + cost + copro + ama-
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panT > sumenp + Buka; |X. Ilenmna; X. JlomepHa Ha 3/M (X03. TOCEB);
XI. O3umblii ssYMEHb Ha 3epHO (x03. moceB). ONBITHI 3aKITaJBIBAIKHCH B
4-kpaTHOI OBTOPHOCTH, OOIIas IUIONIa (b AISTHKA — 72 KB. M., y4eTHas —
40 xB. M. B TeueHune Beretanuu B 2 HECMEKHBIX ITIOBTOPEHUSIX IPOBOJIMIN
y4deT ypoxkasi U CTEpPHE-KOPHEBBIX OCTATKOB, B3SThl IOYBEHHBIC M PaCTH-
TeJIbHBIe 00pa3ibl. VccnenoBanus MpOBOAMIN MO OOIIENPUHATHIM METOIH-
kaMm. CraTucTuieckyto o0paboTKy MPOBOAMIN TUCTICPCHOHHBIM aHAIN30M,
METOJIOM pacIIeIUIeHHBIX AesTHOK ([Jocmexos, 1985).

Oocy:xnenne. IIporiecc HaKOIUIEHHST OPraHUYECKOrO BELIECTBA B 3Ha-
YUTENIBLHOM CTENECHM CBS3aH C yPOXKAHHOCTBIO KYJIbTYPBl, KAYECTBEHHBIM U
KOJINYECTBEHHBIM COCTaBOM CTEpPHE-KOPHEBBIX OCTATKOB, MHTCHCHBHOCTBIO
BBIHOCA a30Ta U CIIOCOOHOCTHIO (hMKCHpoBaTh aTMochepHsiit as3oT. U3 mo-
Jy4eHHBIX JaHHBIX g cios 0-25 cM cepo-kopuuHeBoil moussl mox III
(JIrouepna) u IV (Ocnapuer) BapuaHTaMH BHIIHO, YTO 3[ECh COJEp)KaHUE
o0riero rymyca coctaBisiio 2,7-2,8 %, a jgerkookuciseMsix gpopm — 1,8—
1,9 %. MuHuManbpHble 3HA4EHUs DTUX ITOKa3aTeseil B cioe moussl 0—25 cMm
ormeueHbl Ha X| (ssumenp Ha 3epro) Bapuante (2,23 % u 1,57 %), makcu-
Manbhbie — Ha VII u VIII Bapuantax — 2,97-3,17 % (o6uuii rymyc) u 2,29—
2,65 % (nerkookucnsiemasi popma). 3aracbl OpraHM4ECcKoro BemecTa (00-
IEro TyMyca) U3MEHSUIUCh MPOMOPIMOHAIFHO M3MEHEHHUIO €r0 COoAepXkKa-
HUSL, 4TO 00BsCHSETCS OOJBIINM KOJMYECTBOM OPTaHUYECKUX OCTaTKOB (26
u 27,3 T/ra cyX. B-Ba), HAKOIIMBIIUXCS B ITOYBE TOCIIC MTOMYYCHHUN 3 ypoKas
B rog Ha VII u VIII Bapuantax. Haumenbliee HaKOMJIEHHE OPraHUYECKOIO
BEIIIECTBA OTMEUCHO MPH BO3/ENIBIBAHIN MponamHelX KyasTyp (V u VI Ba-
PHAHTBI).

Ha cBoiicTBa MOYBBI 3HAYUTEIHHOE BIMSHUE OKA3BIBAET COCTaB OpPTraHU-
YEeCKOT0 BEIIECTBa — TyMyca. Pe3yibpTaTsl aHATH30B MOKA3ajH, 9YTO B COCTa-
Be rymyca B cioe 0-25 cm moussl mox III, IV, VII u VIII Bapuantammu
Ha0JII01aJ10Ch TpeobIaaHne TYMUHOBBIX KUCTIOT Hall (yJIbBOKUCIOTAMHU H
CTENECHb I'yMH(UKAIMU OPTaHUYIECKOTO BEIIECTBA B IMOYBE IIOJ[ ATUMH Ba-
pHAHTaMU sBIIsIETCS BBICOKOH (27-33,2 %).

JIMTEPATYPA

1. Babaev, M. P. Main Types of Soil Degradation in the KuraAras Lowland of Azerbai-
jan / M. P. Babaev, E. A. Gurbanov, and F. M. Ramazanova // J. Eurasian Soil Science. —
2015. - Vol. 48. — No. 4. — P. 445-456.

2. Kononoa, M. M. IIpobiema nO4YBEHHOTO I'yMyca U COBPEMEHHBIE 3a/1a4 €ro h3y-
yenusi / M. M. Kononosa. — M.: UznatensctBo Akagemun Hayk CCCP, 1963. — 315 c.

3. Canaes, M. D. Mopdorerernueckue npodunu mous Asepbaiimkana / M. I1. babaes,
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3®OEKTUBHOCTbh IPUMEHEHHUSI BOPHOI'O YIOBPEHU S
(ATUJI0T-67) TIPH BO3JAEJBIBAHUU CAXAPHOM CBEKJIbI
HA JEPHOBO-TIOA30JIMCTOM JIETKOCYIJIMHUCTOM
MOYBE

M. B. PAK, noueHT, KaHa. C.-X. HayK, 3aMECTUTENIb AUPEKTOpa M0 HAyYHON M NHHOBAI[HOHHOM
pa6ote PYII «IHCTUTYT MOYBOBEICHHS U arPOXHUMHIY,
r. Munck, PecniyOnuka Benapycs,;
T. 3. MUHYEHKO, xanz. c.-x. HayK, JOLEHT
VYO «benopycckas rocy1apcTBEHHasl CEILCKOX03sHCTBEHHAs aKaJeMUs»,
r. lopku, Pecybnuka Benapycs,
H. A. LIEBLOB, ctyneHT 5-ro Kypca arpo3KoJ0ruueckoro GpaxkyipTera
YO «benopycckas rocy1apcTBEHHast CEIbCKOX035HCTBEHHAs aKaIeMUsD»,
r. 'opku, Pecnydnuka Benapychb

[MonyueHne KauecTBEHHOIO ypOiKasi CEIbCKOXO3SHCTBEHHBIX KYJIBTYP
HEBO3MOXHO 0e3 00ecredeHns] UX BCEMH HEOOXOMMBIMH MaKpO- U MHKPO-
asemeHTaMu. [1oTpeOHOCTh B MUKPORJIEMEHTaX pacTéT, Tak Kak, B CBSI3H C
pPOCTOM TNPHMEHEHHsI KOHIICHTPHPOBAHHBIX MHUHEPATBbHBIX YIOOpPEHUH B
KOTOPBIX MHKPORJIEMEHTBI COAEPXKATCS B HE3HAUUTEIBHBIX KOJIMUYECTBAX,
TPYZHO BOCIIOJIHUTB PAacX0i MHKPO3JIEMEHTOB.

B mamHOi#1 craThe MBI paccMOTpUM OOpHOE yaoOpeHHe DTHAOT-67 BO
B3aUMOJEHCTBUM C CaxapHOM CBEKIOW Ha JIETKOCYIIIMHMCTOM mouse. Mc-
cienyemoe OopHOe ynoOpeHne DTHIOT-67 MpencTaBieHO B BHAE BOJIOpAc-
TBOPUMOTO IOPOIIIKA, COJAEpKAIero BojopacTBopumbii 60op (20,8 %) u
Harpuii (14,0 %). Pabounii pacTBOp NPHUrOTABIMBAJICS HENOCPEICTBEHHO
nepes MpoBelieHHeM 00pabOTKU IOCEBOB ITyTEM DPAa3BEICHUs yNOOpeHus
BozoH [1].

OnebIT ¢ caxapHoii cBEkIIoN ObuT TpoBeiéH B 2014-2015 rr. B npousBo-
ctBeHHbIX onbiTax CIIK «Arpokombunar CHOB» HecBmkckoro paiiona Ha
JIEPHOBO-TIO/I30JIUCTON JIETKOCYIJIMHUCTOH ITOYBE, Pa3BUBAIOLICHCS Ha JIeT-
KOM JIECCOBHIIHOM CYTJIMHKE, TIOJICTHIAEMOM MOPEHHBIM CYTJIMHKOM.

ATpoXUMHYECKHE T0Ka3aTeNn IOYBbl ONBITHOTO YYacTKa IMPHUBEICHBI B
Tabm. 1.

Tabnuua 1. ArpoxuMuyecKue MoKa3aTe/id NOYBbI

Ton pPHkai T'ymyc P,Os K,0 Cu B Mn n
2014 6,27 2,91 372 484 2,24 0,97 4,48 5,52
2015 6,36 2,59 294 393 2,14 0,92 2,9 4,06
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OIBIT IPOBOIUIIN C HOBBIMH COPTaMH caxapHou cBEKIBI «Kasmmupay u
«Konuenray.

[IpenmectBennukamu B 2014 r. sBusnack o3uMasl MUICHWIA, a B
2015 r. — o3uMBbIii parc.

Hopwma BriceBa caxapHoit cBékiibl — 1,38 nmoceBHble enuHuibl. [lnomans
KaXJIOTO MPOU3BOACTBEeHHOT0 ombita — 20-25 ra [2].

MuHepalnbHble yI0OpEeHUsT BHOCWIM B BHJIC MOYCBHHEI, cynepdocdaTa
aMMOHHW3UPOBAHHOTO, aMMO(oca M XJIOPUCTOTO Kajws. 3aKIaaKy U IMPOU3-
BOJICTBEHHBIC OIIBITHI NTPOBOJWIA B COOTBETCTBHH C METOIMKOM ITOJIEBBIX
OTIBITOB.

CraTtuctudeckas 00paboTka pe3yIbTaTOB HCCIIE0OBAaHUN MPOBECHA Me-
TOJIOM JVICTIEPCHOHHOTO aHAJIN3a.

DxoHOMHUYecKast 3PPEKTHBHOCTH MIPUMEHEHUST HOBBIX MUKPOYI00pEHMIA
B HEKOPHEBBIE TOJKOPMKHU CEINbCKOXO3SMCTBEHHBIX KYJIbTYP PacCUUTHIBA-
Jlach 10 METOJMKe, pa3paboTaHHON VHCTUTYTOM MOYBOBENICHHSI M arpoXu-
MUH.

DddexTuBHOCTS yI0OpeHUsT ITHIOT-67 MPU HEKOPHEBBIX MOJKOPMKAX
caxapHOU CBEKJIbI U3y4yaiu 1o cxeme B 2014 r.:

1. BapuanTt 6e3 yno6peHuii

2. HaBo3 35 1/ra + NissP75K540 — GOHOBBIN BapuaHT.

3. ®ou + DtumoT-67 (1,5 Kr/Ta).

4. ®on + OTHnoT-67 (2,0 Kr/Ta).

B 2015 1.

1. BapuanT 6e3 ynoOpeHwid.

2. HaBo3 35 1/ra + N171Pg1Ko40 — pOHOBEI BapuaHT.

3. ®oH + Dtunor-67 (1,5 kr/ra).

4. ®ou + Otupot-67 (2,0 xr/ra).

PesynbTaThl NBYXJIETHUX HCCIEIOBAaHUNA C OOpHBIM yJa00peHHeM ITu-
J0T-67 B MPOW3BOJCTBCHHBIX OIMBITAX IOKA3aJH BBICOKYIO UX I(PPCKTHB-
HOCTh Ha TOCeBax caxapHOW CBEKJbBI. [Ipudem npelictBue DTHROT-67 OBLIO
3¢ (GEeKTHBHBIM B KaXKIBIH TOX MPOBEACHUS HCCIEJOBaHUM, HE3aBUCHUMO OT
CKJIQJIBIBAIOIITNXCSI METEOPOJIOTHYECKUX YCIOBHH. YCTaHOBIEHO, YTO HC-
cinenyemoe OopHOe ymoOpeHHe OKazajlo HEOTHO3HAYHOE BIHSHHE HA YpO-
JKallHOCTh M NOKa3aTeNlM KauecTBa BO3JENBIBAEMON KyJbTyphl. Bennuuna
puOaBOK yposKasi 3aBHCENa OT 03 BHOCHMOTO yI0OpeHHs.

YcTaHOBIIEHO, YTO TIPHW BO3ACIBIBAHUH CaXapHOH CBEKIBI JBYKpaTHAS
HEeKOpHeBast ojikopMKa (B a3y 10-12 muctbeB u uepe3 1,5 mecsina noce
nepBoit) ynoopenuem DTunor-67 Ha (HOHE OPraHUYECKUX M MUHEPATBHBIX
yn00peHuit B CpeJHEM CITOCOOCTBOBAJIA MOBBIIEHUIO YPOXKANHOCTH KOpHE-
10708 (Tabi. 2).
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Tab6auna 2. Bausinue 60pHOro y1oopeHust ITUAOT-67 Ha yPOKaiiHOCTL KOPHEILIOA0B
caxapHO# CBeKJIbI

2014 r. 2015 . Cpennsis
= = . IIpubaska
VYpoxaii-|[IpubaBka|Ypoxaii-|[IpubaBka|  ypoxaii-
BapuanTsl K dony,
HOCTh, | K QOHY, | HOCTB, | K (OHY, HOCTb,
/ra
n/ra n/ra n/ra /ra 1/ra
1. Bapuanr bes 271 310 291
yaoOpeHuit
2. HaBo3 3v5T/ra + NPK 693 _ 419 _ 556 _
— hOHOBBIIT BapHaHT
3. @on + SrHnor-67 721 28 441 22 581 25
(1,5 xr/ra)
4. Qo + IuoT-67 729 36 435 16 582 26
(2,0 xr/ra)
HCPgs 11 13 12

B 2014 r. B pOHOBOM BapHaHTE ypOKaHOCTh KOPHEIUIOAOB CaxapHOM
cBEKIIBI cocTtaBmwia 693 1/ra, a B BAPHAHTAX C UCCIICAYEMBIM YI00pCHHUEM —
721-729 1w/ra, mpubaBku ypokas momydeHsl 28-36 1/ra. B 2015 r. -
419 i/ra, — 441 u 435 wra, — 22 u 16 1/ra cOOTBETCTBEHHO. B cpemHem 3a
JIBa TOJIa B 3aBUCHMOCTH OT 103 ymoOpenus (1,5 u 2,0 kr/ra) mpubaBku
ypo’Kast COCTaBIIIH 26 1y/Ta.

[Ipu BEIpamuBaHUM caxapHOW CBEKIBI OONBIIOE 3HAYCHUE UMEIOT CBOM-
CTBa KOPHEIUIONOB. VcciemoBaHus MOKAa3aid, 4TO COACPKAaHUEC B KOpHE-
wioaax caxapa (%) HEe3HAYHUTENFHO Pa3IUYaNIOCh N0 BAPUAHTAM OIBITA U B
OoJbIIel CTeNeHN M3MEHSIOCH OT IMOTOAHBIX ycnoBui (Tab. 3). Ilpu atom
ClelyeT OTMETHTh, YTO IPU MIPUMCHEHUHU UCCICIYEMOTO YI00peHUs BO BCe
roabl HCCJICAOBAHUSA OTMEYaAJIOCh IIOBBIILICHUEC CO[lep)KaHl/lﬂ anb(ba-
aMHHHOTO a30Ta B KopHemonax (aa 0,51-3,34 M-monp/100 1). Komrmieke-
HBIM IOKa3aTeJeM BIIUSHUS MCCIEIyeMOro yAoOpeHHs Ha ypoXKalHOCTh U
Ka4yeCTBO KOPHEIUIOOB SIBJISICTCS BBIXOJ] caxapa, BEIMIMHA KOTOPOTO 3aBH-
CHUT OT 00IIeH IPOTYKTHBHOCTH KOPHETIOOB U MIX CAXapUCTOCTH.

B cpaBHeHHME ¢ (DOHOBBIM BapHaHTOM, TJe MIPUMEHSIH OopHOE yHmooOpe-
HHE «DTUIOT-67» B BO3pACTalOLIMX J103aX, BBIXOJ caxapa ObUI BbINIE Ha
2,8-3.3 w/ra (mo rogam Ha 1,2-4,5 1/ra) 3a c4eT yBelIHUYCHHS YpOxKas KOp-
HEILJIOOB.
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Ta6auna 3. Bausinue ynoopennsi ITua0T-67 Ha Ka4eCTBO KOPHEIIO0B caXapHOi

Bapuantet

CBEKJIBI
. Brixon
TeXHONOrn4ecKre CBOMCTBA KOPHEIUIOAOB
caxapa
conepxanue caxapa, %| K | Na [a-N o
% | m/ra
M-Mouib/100r

2014 .

1. Bapuant 6e3 ynobpenuit
2. Hao3 35 1/ra + N155P75K240 -

15,68

| 591 10,86 [1,76]13,4] 36,3
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OYHIJAMEHTAJIBHBIE HCCJIEJOBAHUA ITOYB
BEJAPYCH

T. A. POMAHOBA, n-p 6uon. Hayk, mpodeccop
PVII «MIHCTUTYT NOYBOBECHUS U arPOXUMUU,
r. MuHck, Pecniyonuka Benapycs

DyHaaMeHTaIbHBIe UCcciefoBaHus 1MouB benmapycu, HaunHas ¢ OpraHu-
3anuu B [opbI-I openkoM cenbXO3MHCTHTYTE Kadeapsl MOYBOBEICHHS, BO3-
rnasisieMoi S1. H. AdaHacbeBBIM, OCYIIECTBISUIMCH B PAa3BUTHH TIPENICTAB-
JEHUH O TeHe3Wce 30HAIBHBIX (ITOJ30JIMCTHIX) IOYB B IyXe MapagurMbl
B. B. lokyuaeBa — «ghakmopwvi-noussr», ¢ 0cOOBIM BHUIMaHHUEM K COCTaBY U
CTPOGHHIO TTOYBOOOPA3YIOIIMX IMOPOJ, a TAKKE K XapakTepy M CTEHEeHU
YBII&KHEHUSI TIOUB. DTH IPUHIMIIBI JIS)KaT B OCHOBE KapTorpaupoBaHus U
peKOMeH[laLIl/lﬁ IO UCTIOJIb30BAHUIO MMOYBEHHLIX PECYPCOB.

CaoeobOpa3sue mpupo/sl benapycu ¢ konna XIX Beka npuBiiekaeT BHU-
MaHHE MEePCHEeKTUBAMU XO3SHCTBEHHOTO OCBOEHHS ILIMPOKO PacHpocTpa-
HCHHBbIX 6OJ'IOT H 3360J’I0‘{GHHbIX 3eMenb. Pa3zButue MEJIMOpalu HYXKIacTCAa
HE TOJBHKO B PAa3HOMACIITAOHBIX KapTax MOYB, HO M B IOMOJHHUTEIBHBIX
CBEJICHUSAX O TpoIleccaX W CBOMCTBAX, MEHSIOMIUXCA TMPH OCYNICHHH H
YBIIXHEHAU. JTO CTUMYJIHPOBAJIO OpTraHW3aluio B MIHCTUTYTe TIOYBOBEIE-
HUS CTICIANTbHBIX UCCIICAOBAaHUA MEIIMOPATHBHBIX OCOOCHHOCTEH IEPHOBO-
MTOI30JTUCTHIX 3200JI0YSHHBIX U IEPHOBBIX 3200JI04YEHHEIX 1MOYB. Bo Bpeme-
HU 3TH pa0OTHl COBIANH C TOSBICHHEM B HayKe HOBOTO HANpPAaBJICHUS B
Ppa3BUTHHU OCHOB NOYBOBEACHUA — B YTOUHCHUU I[OKy‘{&CBCKOﬁ nmapajaurmsbl
4yepe3 Tpuany «(hakTophl — MPOLECCHl — CBOWCTBAY.

KaTeHapHBIﬁ METO I/ICCJ'IGI[OBaHI/II‘/’I Ha CBA3SHBIX W PBIXJIBIX IOpOAax
MPEUMYIIECTBEHHO O] €CTECTBEHHOU (JIECHOM) paCTUTEILHOCTHIO, 0CO00€
BHHMAaHHE K BOJHOMY PEXKHMY, MEPEUYECHL aHAIU30B, IPEAYCMOTPEHHBIX
U (YHAaMEHTAIBHBIX HCCIICIOBAHUI, BRIIBICHUAC THHAMUKH IOIBUKHBIX
COCIUHCHUI B MPOQWIAX MMOYB U OOBEAWHEHHE MOPQOIOTHYSCKUX, MHK-
poMOp(HOITOTHYECKUX, (PH3UKO-XUMUUECKUX, XUMHUECKUX, MUHEPAIOTHYC-
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CKHX M OMOXMMHUYECKHX HCCJICJIOBaHHMIA B OOMMX oOpa3lax Mo reHeThde-
CKUM TOPH30HTaM BEPTHKAJIbHOTO MPOGWIIS MO3BOJIWIM ONPENEIUTh IO-
TpeOHOCTh B PETYJIMPOBAHMU BOJHOIO PEXHUMa MOYB pa3sHOH CTeleHH
YBIIQKHEHUsI M TpaHyJIOMeTpHUYecKkoro cocrasa. [Ipu atoM pazpaboran npo-
CTPaHCTBEHHO-BPEMEHHOI IapaMeTpU30BaHHBIN II0Ka3aTenb, MpeICTaBiIs-
IOMIMI KOJIMYECTBO BJIATH, y4YacTBYIOLIEH B ()OPMUPOBAHUM KaKAOH MOY-
BB, — V6IA)}CHEHHOCMb.

OO6ummit 00beM U pazHOOOpasue coOpaHHONH WH(MOPMAIMH OITYCKAIOT
BO3MOXKHOCTh MHTEPIPETALMH €€ B aCIeKTe OOIIMX BOIPOCOB IOYBOOOpa-
30BaHUS U KOHKPETHBIX IPOIECCOB, (DOPMHUPYIOIIUX ITOYBBI PA3HBIX THIIOB.
Oco0yro ponb MpU 3TOM UTPaOT CTaJuM TpaHC(HOPMALUK TIIMHUCTBIX MH-
HEpaJioB, pacuyeTsl YHEProo0eCcIIedeHHOCTH T0YB, PE3YIbTaThl HAOIIOICHUN
3a AMHAMHMKON OKHCIHTENIbHO-BOCCTaHOBUTENbHOrO moTeHuuana (OBII) u
o011ei OMOJIOrNYeCcKOi aKTUBHOCTBIO ITOYB. AHAJIUTHYECKHUE JaHHbIE 00ec-
neynsi pa3paboTKy Mozesel xumuueckon muddepennuanun npopunei u
JUArHOCTHKY CTEICHU YBJIQ)KHEHUS T0YB T10 COOTHOIIEHHIO OKPUCTAITH30-
BaHHOTO U amMop(HOro >Kelne3a, CoryiacHo MpuHsTOH B benapycu cucreme.
HaGmonenust 3a JMHAMHUKOM TeMIlepaTyphbl, BIQKHOCTH U IOJBMKHBIX CO-
€IMHEHUH TTO3BOJIMIIM YCTAaHOBHUTH TTyOMHY (CM) IIPOMAdHMBaHMS W CTaOH-
JIM3aIUH BIAXKHOCTH B TI0YBAX PAa3HON CTENEHH I'MApOMOopdH3Ma.

[TonyueHHbIe pe3ynbTaThl MOTYT CBHIETEILCTBOBATH O HOBOM pacIlH-
PEHUM TTapaurMbl TOYBOOOPa3oBaHus, Oa3upyloleiics Ha PoJM pa3HOO00-
Pa3HbIX W OYEHb CI0KHBIX HEJTMHEIHBIX ITPOIIECCOB.

3akia04eHue.

1. CymHocTh m0O4YBOOOpPA30BAaTENBLHOIO IpoOILECCa — B3aWMOJICHCTBHE
BHE3EMHOMN PHEPTHH COJIHIIA M aTMOC(EPHI ¢ 3eMHOH dHEepTHEel MUHEpajoB
KaK pe3yJbTaT XKU3HEAEATSIbHOCTH MOYBEHHON OHOTBHI.

2. SIBnenust moYBOOOpA30BaHUSA — MNECTPYKIHUs, TPAHCHOPMAIIHS U Pa3-
JIOKEHWE MUHEPAJIOB, CO3/IaHME M Pa3pyIICHHE OPTraHHYEeCKOTO BEIIECTBa,
BO/JIHBIN PEXKUM.

3. UnenTn4HOCTh TOUBHI (T€HE3HUC) — MOPQOIIOTHS, TpaHyIOMETpHIe-
cKas U Xxumudeckas nuddepeHnmanys npopuisl, CoCTaB INIMHUCTBIX MUHE-
paiioB, conepkaHHe T'yMmyca, THI BOJHOTO PEKHMMa M KOJIMYECTBO BIIArH,
yuyacTByrouiel B GopMHUPOBaHHUH ITOYBHI.

4. Hanmmume moa3051000pa3oBaTeIbHOTO IPOLecca YCTaHOBIEHO TOIBKO
B JICPHOBO-TIOA30JIUCTBIX 3a00JIOYEHHBIX II0YBaX C WIUIFOBHAIBHO-
T'YMYCOBBIM TOPH30HTOM.
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V]IK 631.416.84631.459:631.61+574.4

TEXHOJIOI'MH IN SITU O310POBJIEHUSA ITOYB,
SATPA3HEHHBIX TAXKEJBIMU METAJLJIAMHA

B. H. CABOCBKO, kanj. 610J1. HayK, JOLEHT
I'BY3 «KpHuBOpOXKCKHUI rocy1apCTBEHHBIHN MEIarorn4ecKuii YHUBEPCUTET»,
r. Kpusoii Por, Yxpauna

B HacTosmiee BpeMs 00IIeNPU3HAHHO HETaTHBHOE BIUSHUE HA 3710POBBE
YEJIOBEKAa U CEIbCKOXO3HCTBEHHBIX >KMBOTHBIX, KAUECTBO MPOLYKTOB IH-
TaHWs, & TAK)Ke HA COCTOSTHUE KHUBBIX KOMIIOHEHTOB OMOC(hephl upe3MepHO-
ro COAEpkKaHMA B IOYBAX AHTPONOTEHHBIX TSDKEIBIX MeTaLIoB. IloaTomy
aKTyaJbHBI pa3paboTka, TpoBepka M BHEAPEHHE WHHOBAIMOHHBIX TIPHPO-
JIOOXPAHHBIX, B TOM YHCJIE ¥ IOYBOOXPAHHBIX, TEXHOJIOTHIL.

B 5710ii cBsI3M HEOOXOAUMO OTMETHUTE, UTO €IUHON BO3MOXKHOM METOI0-
JIOTHEH pelreHust JTr000i mpoOIeMbl TOYBHI CIIEYET MPU3HATH UCKIFOUUTE-
HO TEXHOJIOTHH O3JI0POBJICHUS MOYBbL.  [I[pUMEHHUTENILHO K IIPOOIeMaTHKe
ype3MepHoro cojaepxxanust TM 03/10poBiIeHHE MOYBBI JOJKHO IpeaycMat-
pUBaTh YCTpaHEHUE HEraTUBHBIX IOCJIEICTBUI HAJIUYUSA METaUIOB B IMOY-
Bax Npu 0e3yCIIOBHOM COXpaHEHUH MapaMeTpoB ()yHKIHMOHHPOBAHHMS IOY-
BbI B IIpEJi€NIax NPUPOIHBIX TOMYCTUMBIX HOPM.

KoHuenTyanbHO cuctemMa MEpONpUSATHH, MPEANONAraloUIuX 030POBIIE-
HUE 3arps3HEHHBIX METaJIaMH 10YB, YIOPSAOYMBAETCS HA UEPEAXUUECKHE
YPOBHU: MHUCCHUSI, CTPaTErusi, TEXHOJIOIMU. Muccusi 0340pOBIIEHUSI MTOYBbI
HaIpaBJIeHA Ha MOAJEP’KAHUE KOHLEHTPALMH TSKEJbIX METAJUIOB B Mpese-
Jlax uHTepBaja ontuMmymMma. CtpaTerus 0310pOBJIEHHs OYBHI MIPEANOIaraeT
PETYISIINI0 HEAOCTATOYHOTO WM M30BITOYHOTO COACPNKAHHS METAIJIOB B
noysax. B ciayuae oTpunaTeabHON MeI0re0XMMUYECKON aHOMAJIUU 1I€J1€CO-
00pa3HO MO3UPOBAHHOE BHECEHHE METAUIOB B BHUAEC MHUKPOYI0OpEHHIA.
B ciiydae MOJIOKUTEILHOW aHOMAJIMH IEIeCO00pa3HO yCTpPaHCHHE W/WIH
OrpaHMYEHHUE HETATUBHOTO BIMSHUS YPE3MEPHOTO COACPKAHUS METAIIOB
Ha TO0YBY, OMOTY, CEIbCKOXO3SICTBEHHBIX XXHBOTHBIX M YeJIOBEKa. TeXHO-
JIOTUU 030POBJIEHUS TIOYBBI MPEANOIAraloT Pean3alnio IByX KOMILJIEKCOB
MEPOIPUATHI, KOTOpbIE Pa3HATCS MECTOM MX IpoBeAeHus. B nepBom ciy-
yae (exsitu) HeoOXOAMMO  CHSTHE 3arpsS3HEHHOTO  CJIOS  [TOYBBI
C MOCTEAYIOIUME MeponpusTusiMu. Bo BTropom ciyuae (in Situ) o310poB-
JICHHE MOYBBI OCYIIECTBIAETCS HEMOCPEACTBEHHO B MOJIEBBIX YCIOBHSIX.

CoBpeMeHHbIE TEXHOJIOTHH IN SitU 0310pOBJIEHHUS 3arpA3HEHHBIX TSKE-
JILIMH METaJIJIaM{ MOYB MOXHO YTOPSAIOYUTHh B YETHIPE HANPABJICHUS: JIO-
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KaJM3alus; IeKOHICHTPUPOBAHNE; HHAKTUBAIN, dKCTpakims. Heobxomu-
MO NOAYEPKHYTh, YTO MpPEJIOKEHHAas HAMU CHUCTEMaTHKa TEXHOJIOTUM
in Situ 03710pOBIICHNS MOYB OCHOBBIBACTCS HA «IEJOTCOXUMUYECKOH CYb-
06e» MerajutoB-3arpsizHuTeNieil. [lo3ToMy HMeeTcss BO3MOXHOCTh YETKO
OIIPEJECTIUTh HANPaBIEHHOCTh U CTENIEHb PELICHUS POOJIEMbl Ype3MEPHOT0
coJlepXKaHUs METaIJIOB B MOYBAX, a TaKKe CIIPOrHO3UPOBATh BEPOSITHOCTH
(dbopMupoBaHus «BpeMeHHOI OoMOBI». Kpome Toro, takas cucremarvka
[I03BOJISIET NPEACKA3aTh HETaTUBHBIE MOCIEACTBUS AJIs CaMO OYBBI IOCIHIE
peanu3anuy TeX UiIu UHbIX TEXHOJOTHYECKUX CXEM 030pPOBIICHUS.

TexHoNOoruM JIOKaIU3aluy HalpaBieHbl HA MPEAOTBpAILEHUE AallbHEN-
LIEr0 PAcNpOCTPaHEHMs] METAJUIOB BHE ydacTKa 3arpsA3HeHus. J[ekoHueH-
TPUPOBAaHUE TIPEATIONIaraeT «pa30aBICHHE» COJCpPKAHUSA AHTPOIIOTCHHBIX
METaJUIOB B 3arps3HEHHBIX NoyBaX. MHaKTUBanusa 00ycCIaBIUBAeT IEPEBO
METAJUIOB B «HEOMACHBIC» H/WIM MaJlOOMacHbIe» JJIsI OMOTHI (HhU3IUKO-
XuMHUueckue GopMbl. MIHaKTHBAIMS METAaJUIOB MOAPA3/eNsieTCs Ha acCHB-
HYIO ¥ aKTHBHYI0. B CBOIO ouepenb, aKTHBHAs MHAKTUBAIMS IpEATIoIaraeT
HCTIONB30BaHUE OINOCPEIOBAHHBIX M MPAMBIX METONOB. IIpu 3TOM MeTOonBI
MPSMOM aKTUBHOW WMHAKTUBAIIMM METAIIOB 0a3upyloTcs Ha peakiusix Mo-
[JIOIIEHHUS W OCAXACHHUS OSTHUX XUMHUYECKHUX DJIEMEHTOB. ODKCTpPaKLHUA
HarpaBiieHa Ha (paKTHYEeCKOe M3BIICUCHUE METAJIOB U3 3arpsA3HCHHON T0Y-
Bbl. C y4eTOM MEXaHHU3MOB M areHTOB JCHCTBHS SKCTPAKIHSI MOXKET OBITh
peamn3oBaHa KaK aKBadKCTPAKIHUS, DJICKTPOIKCTPAKIINS M OHMOIKCTPAKIIHSL.
Cpenn HUX HamOoJlee MEPCIEKTHBHBIM SIBIICTCS OMOIKCTPAKIUS, KOTOpast
OCHOBBIBaCTCS Ha CIIOCOOHOCTH YKUBBIX OPTaHU3MOB B TPOIIECCE YKU3HECS -
TEIBHOCTHU M3BJIEKATh METAJUIBI U3 MTOYBHI M HAKAIUINBATH UX B CBOMX TENaX.
BriostHe j10oTHYHO OMOSKCTPAKIHIO CETMEHTHPOBATH HA (PUTOSKCTPAKIIHIO,
3009KCTPAKINIO, MHKPOOOIKCTpakIuio U (yHrmdKcTpaknuio. OmHako Ha
MIPAKTHKE yCIEIIHEe BCET0O peann3yeTcs (GUTOIKCTPAKIIUS.

B o0mem, TeXHOJIOTHS 03OPOBIICHHS TI0YB, 3arpPSI3HEHHBIX TSDKEIBIMH
MeTajlJlaMH, 10JIKHA BKJIKOYATh:

1) npenoTBpallicHHE MOCTYIJICHHS TEXHOTCHHBIX METAJIOB B MOYBHI pe-
THOHA,

2) pamXUpOBaHUE 3arPA3HEHHBIX METAIUIAMHE [TOYB PETHOHA,

3) perymupoBaHue coJepKaHHs METAUIOB B MOYBaX aJCKBATHBHIMH Me-
tonamu. Ilpu 3ToM ycnenrHas peanusanus 3TUX Mep UMEHHO B YKa3aHHOU
MOCTIEIOBATENEHOCTH OyAET TapaHTHPOBATh IKOJIOTO-MHBAWNPOMEHTAIBHYIO
0e30I1acHOCTD TTOYB.
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VIIK 631.4

PEI'YJIMPOBAHMUE IIJIOJOPOJUA ITIOYBBI
N MPOAYKTUBHOCTH BO3JEJBIBAEMBIX KYJIBTYP

A. C. CAIIAPOB, T. M. IIAPBITIOBA, B. V. CYJIEUMEHOB
Kazaxckuii HayuHO-HCCIIEJOBATENBCKUI HHCTUTYT NOYBOBEICHUS
U arpoxuMuu uM. Y. V. YcnaHosa,
r. Anmatsl, PecriyOnmka Kazaxcran

B pesysnprare npoMcXoAsmIMX HPOLECCOB JErpajalyud U OIyCTHIHMBA-
HUs Ha 3emile HaOJIOJAaeTcss MHTEHCHBHOE CHHMIKCHHUE ITOYBCHHOTO IUIOJO-
poamsi, Torna Kak Haceienue 3emun Ha 95 % obecrieunBaeT ceOsl MPOIyK-
TaMM IHUTaHMSA 32 CUET IUIOJOPOAMS MOYBBI. B 3TO# cBs3M perynupoBaHue
MOYBEHHOTO IUIONOPOAMS M HA 3TOW OCHOBE IOBBIIICHUE MPOLYKTUBHOCTH
CEIIbCKOXO3SIICTBEHHBIX KyIbTYP C LENbI0 00ECTIEYCHUsI HACEICHUs 3eMIIN
BBICOKOKQUYE€CTBEHHOM MPOYKLIHEH ABIISIETCS BECbMa aKTyaJIbHOM.

[TosTomy Bexymiee MeCTO B MOBBILICHUH IUIOOPOANS OYBHI M oOecmeue-
HHUH BBICOKOKaYECTBEHHOW MPOIYKIUH PACTCHUEBOACTBA 3aHHUMAIOT MUHE-
panbHbIE yRoOpeHHsa. B 3ToM 1uiaHe aMepHKaHCKHE YYEHBIC B TTOBBIIICHUN
YPOXKAaHHOCTH CEJILCKOXO3SHCTBEHHBIX KYJBTYp OTBOIAT YIOOpPECHUSIM —
41 %, HeMelKHe y4eHbIe — TIOJIOBUHY IPUPOCTa ypoxast, ppaHIly3cKHUe — OT
50 nmo 70, poccuiickue — o 50-60, a kazaxcranckue — ot 35 10 50 %.

AHanu3 COBPEMEHHOI'O COCTOSIHHSI NOYBEHHOI'O IOKPOBa pecIyOinKu
MI0Ka3aJjl, YTO B Pe3yJbTaTe 3KCTEHCHBHOIO U JUTUTEIEHOTO UCIIOJIb30BAHUS
MOYBEHHBIX PECYPCOB W 3E€MEJb CeJIbCKOXO3SHCTBEHHOTO Ha3HAYCHUS
HaOTIOIaeTCsl MHTEHCUBHOE Pa3BUTHE MPOLECCOB NETPATAUKN U OIyCTHI-
HUBAHUA 3€MEJb, CHIDKCHHE MOTCHIHAIBHOTO IIOAOPOAUS IOYB M IPO-
JYKTUBHOCTH CEIIbCKOXO3SHCTBEHHBIX KYJIbTYp. DTO B ONpPENCICHHON CTe-
MEHH YCYryoOusieT obOecredeHne IMPOAOBOIBCTBCHHOW OE30MMacHOCTH pec-
my6muku. [To3ToMy coxpaHeHHE W BOCHPOW3BOJACTBO MOYBEHHOT'O ILTOJO-
pPOIMS M PallMOHAIBFHOE €r0 MCIIOJIb30BAHNE SIBISIOTCS BOXHEHIINMU 3a1a-
YaMu, CTOAIIUMHU IEPEC]] YYCHBIMU.

B Hacrosiiee BpeMsi cpeTHEB3BELIEHHOE COJIepKaHue T'yMyca 110 CpaB-
HCHHIO C MCPUOAOM OCBOCHHUE LEJIMHHBIX WU 3aJIC)KHBIX 3€MECJIb CHU3UJIOCH
Oonee yem Ha 30 % MO CpPaBHEHHUIO C €ro MCXOJHBIM COJCPIKaHHEM, a Ha
opormaeMbIx 3emMiisix — 10 60 %. DToMy crocoOCTBOBAIO CHUXKEHUE 00be-
MOB NIPOM3BOACTBA M MPHMEHEHHE MHUHEPaIbHBIX yaoOpeHuil. B Hacros-
miee BpeMsa B Kazaxcrane, no cpaBHeHuto ¢ 1985 r., nepuogoM MHTEHCHUB-
HOTO NPUMEHEHUs yIoOpeHni, 00BbEMbl NPUMEHEHNS! MUHEPAIIBHBIX YI00-
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pEHMII Ha OJIMH TeKTap IMallHU CHU3WINCH B 15 W opranmyeckux B 25 pas,
YTO B ONpEJIENICHHONW CTEeNeHH CIIOCOOCTBOBAJIO JEeCTAOMIM3AIMK TTOYBEH-
HOTO IUIOZOPOJUS M CHIDKCHUIO YPOXKAaHHOCTH CEelNbCKOXO03SHCTBEHHBIX
KynbTyp. OcCOOSHHO CHIIBHO CHH3WJIACh YPOXXaWHOCTH IOJICOJTHEYHHKA,
caxapHOH CBEKIIBI, KyKypy3bl, pHca, XJIOMYaTHUKA U OBOLIEH.

B cBa3u ¢ 3TMM OBUIO TPHHATO IOCTaHOBIEeHWE IIpaBuTenbCTBA
PecniyOnmkn KaszaxcraH o cTpaTeruu yCTOHYHMBOIO pPa3BHUTHS arpapHoOro
CEeKTOpa JSKOHOMHKH CTpaHBl Ha OCHOBE pAa3BUTHA OTEYECTBCHHOU
XAMUYECKOHN MPOMBIIIIEHHOCTH, B YaCTHOCTH IPOU3BOJICTBA MUHEPAIHHBIX
ymoOpeHHuii W Ipyrux OTpaciedl, a Takke Ha OCHOBE paIMOHAIBHOTO
WCTIONB30BaHUS MMOYBEHHBIX PECYPCOB W 3€MEJb CENbCKOXO3SHCTBEHHOTO
Ha3HAueHWsS, TMPUMEHCHWS HOBBIX HMHHOBAaIlMOHHO-WHIYCTPHAIHHBIX,
SHEPropecypcocOeperaonux  MaJo3aTPaTHBIX — TEXHOJIOTHMH. JTo B
OIpEJIeTICHHOM CTEeIeHH JaeT BO3MOXKHOCTh 00ECIEUUTh BOCIIPOU3BOJICTBO
TMOYBCHHI'O TJIOAOPOAUA W MOBBIMICHUC ITPOAYKTUBHOCTU CEJIBbCKOXO03HCT-
BEHHBIX KYJBTYP.

B HacToAMEEC BPEMs YUYCHBIMU-TIOYBOBEAAMH U arpOXUMHUKaMU Kasax-
CKOTO HAay4HO-HCCJICAOBATENIFCKOTO WHCTUTYTa IMOYBOBEACHHS M arpoXH-
Mun uM. Y. Y. YcnanoBa 000CHOBaHBI HaAyYHBIE MOIXOABI K PallHOHAIBEHO-
My HCTOJB30BAHUIO M COXPAHEHUIO ILIOJOPOIHS ITOYB U BHIpabOTaHa eIu-
Hasi METOJOJIOTHS CHCTEMHOT'0 TOAX0/ja K arpOXUMHH OMOTEHHBIX 3JICMCH-
TOB B CHCTEME «TI0YBa — PACTCHHE — YIOOpPECHHE» B pa3pes3e KYIbTyp U HOY-
BEHHO-KIMMATHYECKUX 30H. JIJIs 3TOro TMO3TamHO TIO IIOYBEHHO-
KIIMMAaTHYeCKAM 30HaM MPOBOJUTCS OIICHKA COBPEMEHHOTO IOYBCHHO-
MEJHOPAaTHBHOTO, arpodKOJOTHYECKOI0 COCTOSHHMS MOYB PECHYOJHMKH C
HCTIONB30BaHUEM Treorpaduueckor wmH(popmarmonHoit cuctemsl (I'MC-
TexHoJoruit). Ha 3Toli ocHOBE pa3pabaThiBalOTCs MHHOBAIIMOHHBIE TEXHO-
JIOTUX TIOBBIIOCHUSA IIOAOPOAUA IMOYB M MPOAYKTHBHOCTHU CEJIbCKOXO03SH-
CTBEHHBIX KyNIbTyp. CerogHs Hamu pa3paboTaHbl HOBBIE CIIOCOOBI TOTyde-
HUs OWOMHHEpAIbHBIX W OHOOPTaHWYECKUX YIOOPEHHH, KOMIUIEKCHBIX
JKUJKUX yIOOpPEHUH Ha OCHOBE LICOJINTA, TJIAYKOHUTA M OTXOMAOB CEIBCKO-
XO3SHCTBEHHOTO ITPOM3BOJICTBA, OTEYECTBEHHBIX OMOIIpEnapaToB M Ipemna-
paroB-ananrorenoB (39 mogudukanmii) u ap.

PesynbraTel mMcceOBaHUIl MMOKa3aJid, YTO NMPH MPUMCHCHHU HAYYHO
000CHOBaHHBIX CUCTEM YAOOPEHUH U pallMOHAJIBHOM COYETaHWU OpraHuye-
CKUX M MHHEPAJbHBIX YHOOpeHHH W Apyrux (akTopoB HAOIIOHAaETCs BOC-
MIPOM3BOJICTBO IUIOAOPOANS ITOYB ¥ IIOBBIIICHHAE MPOAYKTUBHOCTH CEIHCKO-
XO3SIMCTBEHHBIX KYNIbTYp. BHEqpseMbIe IPHEMBI M TEXHOJIOTUH TTOBBIIIICHUS
TUIOIOPOHUS. TIOYB W TPOAYKTUBHOCTH KYJBTYp OOECIedMBAIOT NMPHOaBKY
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ypoxas Ha 40 u 6osiee TPOICHTOB 10 CPABHEHHIO C OOBIYHON TEXHOJIOTHEH
BO3ICTIBIBAHHUSL.

Ilytu peureHust nmpobiemMbl pa3HooOpa3Hble. B KaxIoM OTIECIHHO B3s-
TOM PEruoHe HeoOXO MM OCOOBI HayYHO 0OOCHOBAHHBII MOJXO, PETYIIH-
POBaHHUE ¥ YIPABJICHUE IIOJOPOIUEM MOYB M MPOIYKTUBHOCTHIO KYJIBTYp C
YY4ETOM HUX OHOJOTHMYECKOW OCOOCHHOCTH W MPHUPOIHO-KIMMATHYCCKHIX
yCIIOBUH.

YJIK 633.18:631.524:631.445

JOJITOBEYHOCTD TOP®AHO-BOJIOTHBIX ITOYB IMOJECHA
HIIYTU TPOAJIEHUA UX DOPEKTUBHOT'O
HNCIIOJIb30BAHUA

H. H. CEMEHEHKO?, a-p c.-X. Hayk, npodeccop;
H. M. ABPAMEHKO?, kany. TexH. HayK
"MucTUTyT NOYBOBECHUS M ATPOXUMHH, T. MUHCK,
’[Tonecckast ONBITHAs CTAHIHSA METHOPATHBHOTO 3EMIIEIEIHS 1 JTyTOBOICTBA,
Pecniy6nika benapyce

OpHolt u3 Haubojee aKTyaJbHBIX SKOJOTMYECKMX M HKOHOMUYECKHX
po6aeM 30HHI [lomechs, IPUIMHON, CIEPKUBAIONIEH ero yCTOHINBOE pas-
BUTHE, SIBIISIETCS AErpajalusl arpoTOPQSHBIX MOYB, IUIOMAIN KOTOPBIX CO-
craBisttoT okoio 700 Teic. ra. [Tocne ocymeHns U B mporiecce CeTbCKOX 035 -
CTBEHHOTO HCIIOJIb30BAHUS TH MOYBHI IMOIBEPKEHBI AU 1 MUHEPA-
JM3aLUH, 9TO MPUBOIUT K MOTEPE OPraHMYECKOTO BEIIECTBA M CHIDKCHHIO
uX 1wionopoaus. B 3aBucuMocTH OT ycinoBHi BennunHA o0mmx moreps OB
koneOercs B mpezenax ot 3 g0 15 1/ra u 6onee 3a roa. Haubonee Bricokne
norepr OB HaOmofaroTcst mpu BO3/I€JIbIBAHMM HAa TaKUX MOYBAX IPOIAll-
HbIX KYJBbTYp, MPOBCACHUU BCIIAIIKW W MNPUMCHCHUHN IMOBBIIICHHBIX 103
MHUHEpaJIbHBIX, 0COOEHHO a30THBIX, yanoopenuii. Ilpouecc Tpanchopmarmn
TOpPQSHBIX MOYB NPOTEKaeT NOCTOsIHHO. Ha Mmecte arportopdsHbIX GopMu-
pyIOTCS TOYBBI  TOP(SIHO-MHHEpPAIBHBIE, MHHEPAIbHBIE OCTATOYHO-
TopdsiHEIE W MHHEpaidbHbIE MOCTTOpQsHbIE. B Hacrosmee Bpems u3
1068,2 Thic. ra OBIBIIUX TOP(SHBIX, HCIOIB3YEMBIX B CEITHCKOM XO3SHCTBE,
obpazoBainocs 6omee 200 THIC. Ta OpraHO-MHHEPATBHBIX TIOYB Pa3HOW CTe-
MICHN SBOJIOIMH, KOTOPBIE Pa3NUYalOTCAd CBONCTBAMH M IUIOJIOPOAMCM.
[Tromany opraHo MHHEpaTbHBIX MOYB IOCTOSTHHO YBEIHUYUBAIOTCS M IO
9KCHEPTHHIM OLIEHKaM B NEPCIEKTUBE MOTYT NOCTUTHYTH 450 u Gojee ThIc.
ra. HOSTOMy Ipy BCACHUHU 3EMIJICIC/INA HA OTUX IMOYBAX HApAAy C MOBLIIC-
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HUEM TPOAYKTHBHOCTH BR)KHEWIEH 3amadueil Tarxke sBISETCS pa3paboTka
5 PEKTUBHBIX METOJOB, HAIIPABJIECHHBIX Ha MPOJJIEHUE UX (YHKIHOHUPO-
BaHMI.

C 1enplo0 MakCUMaJbHOTO COXPAaHEHHsI MaJOMOIIHBIE TOP(SHbIC MOYBHI
PEKOMEHIYETCSI HCIIOJIb30BATh I10JI MHOT'OJIETHHUE TPaBbl C BO3/EIIBIBAHUEM
3€pPHOBBIX KyJbTYp B IEpHOI Nepe3ainyxkeHus. OIHAKO CelbXO03MpeapHs-
THSL JUTs yIYYIISHUs] KOPMOBO# 0a3bl )KUBOTHOBOZCTBA M NIPY HAJIMYHMHU 3HA-
YUTENBHBIX IUIONIAJCH OPraHOTEHHBIX MOYB B CTPYKTYpE NMOYBCHHOTO MO-
KpOBa BBIHYX/ICHBI BO3JEIBIBATh PA3IUYHBIE KOPMOBBIE KYJIBTYPBHI, B TOM
YHCIIe 36PHOBBIC M KYKYpY3Yy, Ha arpoTOp(sHBIX TOYBaX.

ITo HameMmy MHEHHIO, BCE MEPONPHATHS MO CEINbCKOXO3IHCTBEHHOMY
UCTIONIb30BAHHMIO arpoTOP(MSHBIX MOYB JOJDKHBI HOCHTH ITOYBO3AIIMUTHBIN
XapakTep U 00ecrne4ynBaTh CHIDKEHUE NeQIIsIMN, MUHEPaIU3alul OpraHu-
YEeCKOro BEIIECTBAa U BO3MEIIEHHE ero mnorepb. CuuTaeM, 4TO JOCTUTHYTh
3TOr0 BO3MOXKHO 32 CUET HCIIOJB30BaHUS B KayeCTBE IPEIIICCTBEHHUKA
cujiepata B BUJE KyJUCHOW KyJbTYpHI OoJiee 3pesibiX pacTeHUi cemeiicTBa
KaIlyCTHBIX, HAIIPUMED PEABKY MACIUYHOM.

Lean uccaenoBanmii: ycTaHOBUTH HanboJsiee 3¢ GeKTUBHBIE COYETaAHUS
croco0OB OCHOBHO# 00pa0OTKH MMOYBBI, CHCTEM IPUMEHEHUS YIOOpeHUH 1
CHJIepaToB, 00ECIIEUYNBAIONINX BBICOKYIO ITPOJTYKTUBHOCTD KYJIbTYp KOPMO-
BOr0 CEBOOOOPOTa M COXPaHEHHE IUIOJIOPOAMS aHTPONOIEHHO Ipeodpas3o-
BaHHBIX TOP(SHBIX MOYB.

HccnenoBanuch Tpu BapuaHTa TexHojorui (0asoBasi, pecypcocoepera-
I0IIasi ¥ TIOYBO3aIUTHAsT) BO3/ICJIBIBAHHS KYJIBTYP B KOPMOBOM CEBOOOOPO-
TE: OJIHOJICTHUE TPaBbl (IIEJIOIIKO-OBCSHASL CMECh, IIOYKOCHO pelbka Mac-
JIMYHAs) — KyKypy3a Ha 3eJIeHyI0 MacCy — SsYMEHb Ha 3€pHO — O3MMBIH paric
Ha MacjioceMeHa U MOXKHHUBHO TEJIONIKO-0BCSIHAS CMECh Ha 3€JICHBIH KOPM.

B pesynbrare npoBeIEHHBIX UCCIECIOBAHUM YCTaHOBJIEHO, YTO I10 IIOY-
BO3AILIUTHOI TEXHOJIOTHMM BO3JCIBIBAHUS KOPMOBBIX KyJIbTYyp IOIYy4eH
MIPAKTUYECKH PaBHBIN ¢ 0a30BOI ypoBEHb BBIXOAa KOPMOBBIX enuHuUIl (11,5
u 11,6 T/ra/roq COOTBETCTBEHHO) MPH yBENUYCHUH TpHObLTH 10 797 $/ra,
win Ha 34 %, ¥ CHWKEHUU ce0ecTOMMOCTH POM3BOACTBa Ha 27 % (49 mpo-
tuB 67 $/1 k. en.). [lo sxoHOMHUUECKOH IPPEKTUBHOCTH pecypcocheperaro-
I1asi TEXHOJIOTHSI BO3/IENBIBAaHUS KYJIBTYP KOPMOBOTO c€BOOOOpOTa 3aHsuia
MPOMEXXYTOYHOE I0JI0KEHHE.

Hcnonp30BaHne KyJUCHOM KyJIBTYpbl PEAbKM MAacCIMYHOM B KayecTBE
MPEALIECTBEHHUKA KyKYPY3bl 3aMEHSE€T NPUMEHEHNE OPTaHHYECKUX YH00-
pernit (mo 40-50 T/ra HaBo3a), He TpeOyeTcs NPOBEOCHHSA 35S0JICBOU
BCIAIIKK TIOYBBI, YIYy4YIIAOTCS €€ arpoXHMHYECKHe, OHOXMMHUYECKHE U
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BOJHO-(DM3WYECKHE CBOMCTBA, CHIDKACTCA 1O MHHHUMYyMa 3aCOPEHHOCTB
IMOCEBOB, YTO CIIOCOOCTBYET YMEHBIICHHUIO 3aTPAT U YBEJIMYCHUIO PUOBLIH.
Kynucnas kynbTypa B TeueHue 6—7 MecsleB 3alldllaeT MOBEPXHOCTh MOY-
BBI OT JCQIIAIUU U CBOIUT MOTEPH OPTaHUYECKOTO BEIISCTBA 0 MHHUAMY-
Ma, 00eCIeCUNBACT MOBHIIICHHE YPOKANHOCTH TPEX MOCICIYIONUX KYIbTYP.

V]IK 631.4:332.54

MMOYBbI U UCITIOJIb30OBAHUE 3EMEJIBHBIX PECYPCOB
PETMOHOB CUBHUPH

10. M. CEMEHOB, I'. 1. IbICAHOBA
Huctutyt reorpadun um. B. b. Couaser CO PAH,
r. Upkyrck, Poccus

Pernonamu Hammx uccienoBaHuii nociyxxunn Cubupckuit denepans-
HBIN OKpYT, Pecmybnuka Caxa (SIkyTtust) u TromeHcKas 06JacTb ¢ aBTOHOM-
HBIMH OKpyramu (XaHTeI-MaHcuiickuii n Smano-Henenkwuit).

CorylacHO  cXeMe€  TOYBEHHO-Teorpauueckoro  palOHHPOBAHHS
I'. B. lo6poBonsckoro, . C. YpyceBckoil [2], TOYBEHHBIA ITOKPOB 3TOU
TEPPUTOPHUN OTHOCHUTCS K EBpasmarckoil mossipHO#l 007acTH MOJSPHOTO
mosica (TaiiMbIpcKast IPOBHHINS 30HBI apKTHYECKUX 1M0YB ApKTuku, Cese-
po-Cubupckas m Yykorcko-AHaabIpcKas MPOBHHIMH 30HBI TYHIPOBBIX
IJIEEBBIX U TYHIPOBBIX WIUTIOBHAIBHO-TYMYCOBBIX 1ouB CyOapKTukH, Ypa-
no-HoBo3emensckas u TaiimMbIpckast TOpHBIE NPOBUHIIMYM TOPHBIX TYHIPO-
BBIX M TOPHBIX apKTH4yeckux rnous), EBponeiicko-3ananHo-Cubupckoit Ta-
€XKHO-JIeCHOH oOnactn OopeansHoro mnosica (HirkHeoOckast mpoBUHLMS
IIOJI30HBI IVIEENOA30JUCTBIX TI0YB U IOJ30JI0B CEBEPHOU Taiiru, Huxueup-
TBIIICKAS] TPOBHUHIMSA IIOA30HBI IIOA30JIMCTBIX IIOYB CpEIHEH TaWrH,
Cpenneobckas u Ilpuanrapckasi MIpOBUHIMH 30HBI JIEPHOBO-TIOA30JIMCTHIX
TIOYB I0)KHOM Tairn) u BoctouHo-CHOHUpCKO MEp3I0THO-TaekKHOI 00IacTn
toro xe mosica (CeBepo-Jlenckas n Maaurupcko-KoxpMckas mpoBHHIAA
MIOJI30HBI TJIEEMEP3JIOTHO-TACKHBIX II0YB CeBepHOU Taiirn, CpenHecuOup-
ckas u LlenTpanbHo-SIKyTCKas IPOBHHIIMH ITOA30HBI MEP3JIOTHO-TACKHBIX U
MaJeBbIX MEP3JIOTHBIX TI0YB CPEHEH TalTH, a TaAK)KEe TOPHbBIC TPOBUHIIUH —
ITyropanckas u KomdpIMcKkash TOpPHBIX MEP3JIOTHO-TACXKHBIX, IMOI0YPOB
WTOPHBIX TYHIPOBBIX MNO4YB, BepxosHCKash TOPHBIX MEP3JIOTHO-TASKHbIX,
o0ypOB, TOPHO-TACKHBIX KPHOAPUIHBIX MaJICBBIX, TOPHO-CTETIHBIX KPHO-
apUIHBIX M TOPHBIX TYHAPOBBIX M04B, [IpHeHucelickas TOpHBIX OypbIX Jiec-
HBIX TPYOOTyMyCOBBIX, TOPHBIX MEP3JIOTHO-TAC)KHBIX, T010YPOB U TOPHBIX
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TYHIPOBBIX 104B, [IpranmaHckas TOPHBIX MEP3JIOTHO-TACKHBIX, MMOI0YPOB
W TOpHBIX TyHApoBbIX 10uB, CeBepo-IIpubaiikansckas, Bocrouyno-
CasiHckassh W 3abaifkaiibCKash TOPHBIX JEPHOBO-TACKHBIX U JIEPHOBO-
MOJI30JIUCTHIX, TOPHBIX MEP3JIOTHO-TACKHBIX, TOA30JI0B, MOAOYPOB U TOP-
HBIX TYHIPOBBIX M04YB) U LleHTpaibHOI JIECOCTENHOM U CTENHON 00sacTh
cybbopeanbroro mosica (bapabunckas, buiicko-Enucetickas u KpacHosip-
cko-MpKyTCKash MPOBUHIIMK 30HBI CEPBIX JICCHBIX MMOYB, OIOJ30JICHHBIX,
BBIIIEIIOUYEHHBIX W THIMYHBIX YEPHO3EMOB Jecoctemnw), llpemanraiickas
MPOBUHIMSA (PAalliM yYMEPEHHBIX MPOMEp3aloUINX MoYB, MHHYCHHCKas WU
3abaiikanbckas MPOBHHIWN 30HBI OOBIKHOBEHHBIX H IOKHBIX YEPHO3EMOB
crern, TyBuHCKO-HOkHO-3a0aiikanbckas MPOBUHINS TEMHO-KAIITAHOBBIX U
KaIITaHOBBIX ITOYB CyXOW CTEIH, a TaKkke TopHas Anraiicko-CasHCKas mpo-
BUHITHSI TOPHBIX YEPHO3EMOB, TOPHBIX CEPBIX JICCHBIX M T'OPHBIX JIYTOBBIX
MOYB.

O00011IeHHbIE PErHOHAIbHBIE XapaKTEPUCTUKH TTOYBEHHOTO MOKPOBA U
nouyB Cubupu [5] cBUIETENbCTBYIOT 00 UX OOJBLIOM pa3HOOOpa3uu, camo-
OBITHOCTH ¥ BCE €llle HeJOCTATOYHOH M3Y4EHHOCTH, OCOOCHHO B CEBEPHBIX
Y TOPHBIX PErHOHAX, YTO CIIEPIKUBAET PA3BUTHE CEIBCKOI0 XO3SIHCTBA.

HccnenoBanus 1Mo OIEHKE COBPEMEHHOTO COCTOSIHUS TIOYBCHHBIX U 3€-
MENBHBIX PECYpCOB, aHAIH3 (H)aKTOPOB, TUHAMHUKH COCTOSHHSI M TOTCHIIH-
AIBHBIX BO3MOXKHOCTEH CEIhCKOXO3AUCTBCHHOTO 3EMJICTIONB30BAHUS U X
HCTIONB30BaHus B pernoHax CHOHMpPH TOKa3ajH, 9TO B ICJIOM HCCIICTYEMBIN
MaKpOPETHOH oO0JIafaeT OONBIINM 3eMETbHBIM TOTCHIMAIOM, KOTOPBIH
HCTIOJIb3YETCS IAIeKO HE ONTUMAJBHO U BeChMa HepaBHOMePHO [3].

Besa mnomans 3emensHOro (oHAA HCCIEAyeMOH TEpPUTOPHUH Ha
01.01.2013 r. coctaBmia 969 244.9 ToIc. Ta, wim 56,7 % teppuropun Poc-
cutickoit denepanun. XapakTepHOH 0COOCHHOCTHIO UCCIICyEeMOTO PETHOHA
SBISIETCS HEOOINBIIas O 3€MeNb CeTbCKOXO03SIMCTBEHHOTO Ha3HAYCHUS —
16,3 %. CenbCKOXO3SIMICTBEHHBIC YrOIbs HAaXOMSTCSA BO BCEX KaTETOPHSIX
3eMeJb U COCTaBIAIT 6,5 % 3eMenbHOro (poHma HCCIeayeMOoro MaKpope-
ruoHa. [lamrau B Cubupu 3anumarot 40,9 %, 3anexu — 3,5 %, MHOTONICTHHE
nHacaxaenus — 0,3 %, ectecTBeHHbIE KOPMOBBIE Yyrojibsa — 55,3 % [4].

Curyanusi, CIIOKHUBILIASACS B IEPUO]T IEPECTPOUKH U MEPEX0Ia HA HOBEIC
PBIHOYHBIE OTHOLICHHWS, CYIIECTBEHHO IMOBIHMUIA HA (PMHAHCOBOE IOJIOXKE-
HHE BCEX CEJIbCKOXO3SICTBEHHBIX MPENNpPUATHI, B pe3ylbTare >3TOTrO
Ha0JII01aeTCs MOBCEMECTHOE COKPAIEHUE HCIIOJIb3YEMBIX 3eMelb. Y MEHb-
IICHUE TUIOMAied CeMbCKOXO3SHCTBECHHBIX YroJuil (MallHu, CEHOKOCOB U
MacTOMI) TMMPOUCXOAUT 3@ CUET OTBOJA 3THUX 3€MeNb I HECEIbCKOXO3SiH-
CTBCHHBIX HYX[l, BHYTPHUXO3SHCTBEHHOIO CTPOUTEIBCTBA, OPTraHU3aIUU
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HOBBIX CaJ0BOAYECKHX TOBAPHIIECTB M T. Jl. 3HAYMTCIILHBIC HETATHBHBIC
N3MEHEHHS IPOUCXOMAAT U C €CTECTBEHHBIMH KOPMOBBIMHU YTOJbSIMU, OTME-
YyaeTcs COKpalleHHe MX HMCHojb3oBaHus. Haubonee cuiibHO CHU3MIIACH T1O-
BCEMECTHO IUIOTHOCTH ToroyioBbsi KPC u oBen. OCOOEHHO YMEHBIIMIOCH
MOTOJIOBBE OBell B 3abaiikaibckoM kpae, bypstun n Xakacuu [3].

B nacrosiee Bpemst HanOouIbIIas OCBOEHHOCTh 3eMeJlb HaOuoaeTcs B
Aunraiickom kpae (65,6 %), Omckoii (47,6 %) u HoBocubupckoit (47,3 %)
obmactsx, B Pecrryommke Xakacus (31,2 %), a HauMeHbIIasi — B aBTOHOM-
HBIX OKpyrax u PecnyOnuke Caxa (SIkytus).

Ocoboe MecTo B CTPYKTYpe 3eMENbHBIX PECYPCOB 3aHUMAIOT NTAXOTHBIE
3emumn. Ha wmcciexyeMoil TEppUTOpPHM CPEAHAS OOJS MAIIHH COCTABILIET
41 %. HanOompuryto mromaas MaxoTHBIX 3eMeNIb NUMEIOT AJNTalicKuil Kpay,
Owmckast 1 HoBocuOupckast o0nacTy, a HAUMEHbBIIYI0 — aBTOHOMHBIE OKpY-
ra, pecrryonmkn Anraif, Teia, Caxa n 3a0aiikabCKHUi Kpaii.

TepputopuanbHOe pa3MEIICHUE CEIbCKOXO3SMCTBEHHBIX YrOAuil a0-
BOJIEHO cBoeoOpa3Ho. Eciu B cpennem no Poccun ux mpuxoauTes B pacde-
T€ Ha OAHOIO >KUTEJNS 0 2,5 ra, Ha UCCIelyeMOod Teppuropuu — 2,4 ra, To
[0 pa3JIMYHBIM CYOBEKTaM pernoHa 3HaueHHs Kosebmorcs ot 0,21 ra
(Amano-Henenkuit aBTOHOMHBIN OKpyT) 10 12,66 ra (PecyOnuxa TriBa).

Poccust oTnmyaercst BBICOKOW OOECHEYEHHOCTHIO MAIlHEH Ha Jylry
Hacenenus — 0,85 ra, Toraa kak Ha 3emiie B CPEIHEM HA YEJIOBEKa MPHUXO-
mutcs 0,14 ra, B CIIIA - 0,6 ra, B Kurae — 0,09 ra [1], B uccnenyemom pe-
ruoHe — 1,0 ra/uen. Cpeau cyOBEKTOB HCCICIyEMOr0 MaKpOPErMOHA HEBbI-
cokass O0OECIEUYCHHOCTh HACENeHMs TalmHedl oTMedaercs B SImaio-
Henenkom, XaHThI-MaHCHIICKOM aBTOHOMHBIX OKpYyTax, peciyOiImKax
(xpome Xakacum), 3abaiikaabckoM kpae, Mpkyrckoi, Kemeposckoif u Tom-
ckori obmactax (mo 1,0 ra/gen.). HamOonpimas oOecriedeHHOCTh MaITHEH
(cBbimie 2 ra/uen.) — B Anraiickom kpae 1 OMCKO#H 001acTH.

B HactosIee Bpems IepCeKTUBBI yBETHUEHHS TPOU3BOICTBA CEIbCKO-
XO03SHICTBEHHOTO MPOIOBOJILCTBHS CBA3aHBI C COXPAHEHNUEM U TIOBBIIICHHEM
IUTOJIOPO/INSI TIOYB YK€ OCBOGHHBIX 3eMENb U MpOBEJICHHEM paloT 10 BOC-
CTaHOBJICHUIO YTPAYCHHBIX 3eMelb. JJI1 COXpaHEeHUS 3eMEJIBHOTO MTOTEHITH-
ana M pa3pabOTKH MEPONPHUATHI 1O MOBBIIICHUIO TUIOIOPOIHS ITOYB HEOO-
XO/IMMO TUIAHWPOBAHUE 3EMJICTIONB30BAHMUS C LIEJBIO0 OJHOBPEMEHHOTO J10-
CTIDKEHHS SKOHOMHUUYECKOH 3((EKTHBHOCTH, SKOJIOTMUYECKON IIesiecoo0pas-
HOCTH M COLHAIBHONW OIaronpHsATHOCTH CEIBCKOXO3SIMCTBEHHOTO MPOU3-
BOJICTBA.
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YK 631.847.2.+631.175:633.2/3

U3MEHEHHUE YPOXKAVMHOCTH JIEKAPCTBEHHBIX
PACTEHUH TOJ BJIMAHUEM YIOBPEHUU

E. 1. CUMOHOBUY, n-p 6uon. Hayk; JI. FO. TOHYAPOBA, kaHz. c.-X. HayK, JJOLEHT
HOxHbIi denepanbHbIii YHUBEPCHUTET,
1. PocToB-na-Jlony, Poccus

B OGorammgeckom cagy FO®Y c 2009r1. mo 2014 1. Ha dYepHO3EeMe
OOBIKHOBEHHOM KapOOHATHOM FO)KHOEBPOMECHCKOW (hallii TMPOBOIUIIHCH
MEJKOAETSHOYHBIE ONBITHl O HW3YyYSHHWIO BIWSHHUS Pa3IMIHBIX BHIOB
yHnoOpeHHni Ha ypo)KaHOCTh M HEKOTOPBIE MOP(OIOTHIECKHE TOKAa3aTeH
JIeKapCTBEHHBIX pacTeHHil — sxuHanen mypmyproi (Echinacea purpurea
Moench.) u maxduomnu (Cheiranthus cheiri) [1].

Wzyyanu 2 Buna yaoOpeHui — MUKpoOHOJIOrHYecKoe yo0peHne (KOH-
LeHTpaT MuKpoopranusmoB) benorop mpousBoactBa OOO «Hayuno-
TEXHOJIOTUYECKUI LEHTP OMOJOTHYECKMX TEXHOJIOTUN B CEIbCKOM XO35H-
ctBe» (T. Ille6exuno Benropopckoit obmactu, Poccust) m xumkoe MuHe-
pansHOe ynobOpenune ¢ MukposnemenTamu [lokon (lomnmaanus). Y nobperns
BHOcwM u3 pacueta 400 1/ra MO0 peKOMEHIAINA IPOM3BOIUTENICH 1Ba pa3a:
TIPH BBICAKMBAHUH B OTKPBITHIA TPYHT paccagsl B Mac M Kak MPUKOPHEBYIO
MTOIKOPMKY B HIOHE.

HawnbGonee > pexTnBHOE nelicTBHE OKa3ajd KOHIICHTPAT MUKPOOPTaHM3-
MoB benorop, xoTopblii yBenM4Mi ypoKaHOCTb 3XHHALEH ITypIypHOU B
1,1-1,3 pa3a o cpaBHEHHIO C KOHTPOJIEM, YTO IIO3BOJISIET TOBOPUTH O Iep-
CHEKTUBAX MCIOJIb30BaHUS 3TOT0 ynoopeHus B ycioBusix Hmwxaero lona.
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Ta6nuna 1. YpoxkaifHocTh IXHHAIEH MyPIYPHOIi (cyXxast Macca, 11/Ta) Ha YepHo3eMe
00bIKHOBEHHOM KapOOHATHOM 10:KHOeBponeiickoii pauun

B 2009 r., 2010 r., mocneneicTBre
apUaHT OIbITA . o

BHECEHHE YI00peHuUi ynoOpeHuii yepes rox
Kontpons 3,60 41,03
Bbenorop 4,51 46,26
TToxon 3,65 42,93
HCPys 0,50 1,90

Ilpy BHECEHWM WCCIENAYEMBIX YHAOOPEHMI MOA pacTeHus JaKk(puoiIn
(Cheiranthus cheiri L.) 8 2014 r. Ha uepHo3eMe OOBIKHOBEHHOM OBLIO TaK-
K€ BBIABJIEHO MX MOJIOKUTENBHOE BIUSAHUE Ha MOP(POMETPUYECKHE MTOKA3a-
TEITH TI0 CPABHEHHUIO ¢ KOHTpoJieM [3].

Tabnuua 2. Cpeqnue puToMeTpUYECKHE OKA3ATEN B ONbITE
¢ Cheiranthus cheiri (2014 r.)

Bapuanr onsita | Bricora pacTenuii, cM | Juamerp kycTa, cM
UYepes 1 mecsii mocj1e BHeceHus yaoopennii 17.07.2014
Kontpons 14,9 17,4
Benorop 17,1 20,2
IToxon 16,2 18,7
Yepes 2 Mecsina nocjie BHeceHus ynoopenmii 16.09.2014
KonTpons 15,6 20,0
Benorop 17,6 23,8
Tloxon 17,5 23,0

O} dexTuBHOCTh ACHCTBHS Ha OCHOBHBIE ITOKA3aTeTH JICKAPCTBEHHBIX
pacTeHuil OO0BSCHSAETCS ONTUMH3AIMEeld MHUKpOOOIeHO3a YepHO3eMa Ipu
BHECEHHMH C yJ00pEeHHEM KOMIUIEKCa MHUKPOOpraHu3MoB pojoB Bacillus u
Pseudomonas, 4To MOJOXUTEIHHO BIMSIET HA MHHEPATU3AIHUIO TyMyca H
yIy4IICHUE MUTATEIBHOTO PEXKUMA PACTCHUIA.

Takum 00pa3oM, BHECCHHE MHUKPOOHOJIOTMYCCKOTO W MHHEPATBHOTO
yIOOPEHUH IMOJIOKUTEIBFHO MOBIHIIO HA MOP(OIOTHYECKHE TOKa3aTeIn
JICKAPCTBEHHBIX PACTCHUH, 4YTO TO3BOJSIET TOBOPUTh O TEPCIEKTHBAX
HCIIONb30BaHMs AaHHBIX YA0OpeHuit, ocobeHHo bBemoropa, B yCIOBUSIX
Hwxuero Jona [2, 3].

JINTEPATYPA
1. Maxnawoxk, B. II. JlekapcTBeHHBIC PAacTCHHs B HAPOAHOH MEAUUMHE [DIEKTPOHHBIH
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2. Brusaune Hexoropsix ypobpenuii (bemorop, Jlurnorymar u Ilokon) Ha ypoxaiHOCTH
sxuHauen nyprypsoil (Echinacea purpurea Moench.) u oraesnbHble mokaszarenn 4epHo3eMa
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o6bikHoBenHoro / JI. 0. T'onuaposa [u ap.] / Ussectus By30B. Ces.-KaBka3. peruon. Ecrects.
Hayku. — Ne 4. — 2012. - C. 6265 .

3. CumonoBuu, E. V. I3MeHeHNE HEKOTOPHIX OMOJIOTMYECKHUX XapPAaKTEPUCTHK YEPHO-
3eMa 0OBIKHOBEHHOTO U Mopdoormieckux mokasareneit makduomu (Cheiranthuscheiril.) mpu
ucnonp3oBanuu ynoopenuii / E. . Cumonosuy, JI. FO. 'onvaposa, A. U. XKymbeit / Ycnexu
coBpeMeHHOTO ectecTBo3HaHus. — 2016. — Ne 2. — C. 110-114.

VK 631.445.24:631.85(476.6)

MNOABUKHBIE ®OCPATHI I[EPHOBO-HOIBOJII/ISJTOPI
BPEMEHHO U35bITOYHO YBJIA’KHEHHOUN
JETKOCYTJIMHUCTOMU MOYBbI

T.T'. CHHEBUY
YO «I'popHeHCKHil TOCYIapCTBEHHEII arpapHbIi yHHBEPCUTET»,
r. 'ponHo, Pecniybnuka benapych

Ontumuzanust GocdaTHOro pexxuma IOYB SIBISIETCS BaXKHEHIIEH co-
CTaBJISIOLIEH MEpONPHATHH, HAaNpaBJICHHBIX Ha JIOBEICHHE IapaMeTpoB
CBOMCTB MOYB JI0 ONTUMAIBHBIX [1].

OpHON M3 MPUYHMH JOCTATOYHO HEYCTOWYMBOW MPOJYKTUBHOCTH 3€MIIe-
nenust Pecrybnukn benapyce siBisieTcss HU3Kast 00€CTIeUeHHOCTh IEPHOBO-
MIOJI30JIUCTHIX TI0YB JIETKOAOCTYIMHBIMU (popmamu docdaror [2]. [Ipupoa-
HBIA (ochop IEepPHOBO-TIOA3OIMCTHIX IMOYB OTIMYAETCS cIaboi pacTBOPH-
MOCTBIO U IOCTYITHOCTBIO AJIsl pacTeHUH. B CBSI3M ¢ 3TUM BHECCHHUE B ITOYBY
¢dochopHBIX ynoOpeHH BHICTYIaeT OAHUM W3 BaKHEHMNX (hakTOpOB IO
yiyunieHuro pocdaTaoro pexuma moys [3].

[Tpu BHecennu GocdopHbIX ynoOpeHuit B 103aX, NPEBHILIAIONINX BHIHOC
(docdopa cenbcKOX03IUCTBEHHBIMU KYJIbTYPaMH, IPOUCXOJIUT HAKOIICHUE
€ro pasIuyYHBIX (HOpM B MOYBE, YTO, B CBOIO O4Yepe/ib, yiayuiaeT hocdarHoe
COCTOSTHHE TIOYB.

Jist Gosiee panMOHANIBHOTO WCMONBb30BaHUA (ocdopHbIX yroOpeHui
HEOOXOANMO OINpeNenuTh, B (opMe KakMX COCAMHEHUH IPOUCXOIMT
HaKOIUICHHE JAHHOTO 3JIEMEHTA B MOYBE.

Ipu mpoeenernu B 2001-2003 rr. uccnenoannii B CIIK «IIporpecc-
Beprumumkn» I'pogaenckoro paiiona Pecryomuku benmapych 6pu10 00ce-
JTIOBAaHO IBa ydacTka (y4acTok 1 — moBprmeHHOe (184 MI/KT MOYBHI) U yda-
CTOK 2 — OYeHb BBICOKOE CcOfAep)kKaHHe MOIBIKHOTO (ocdopa (>400 mr/kr
MOYBBI), B Pe3yJbTaTe Yero ObLIO YCTAHOBJIEHO, YTO IPU MOBBIIMIEHHH CO-
Jiep)KaHusl B arpoAepHOBO-TIO30IMCTON BPEMEHHO M30BITOYHO YBIA)KHEH-
HOM TOuBe MMHepalibHbIX (ocharoB 3a cueT QochopHbIX ynoOpeHuit
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OosbIIast UX 9aCTh OCTACTCS MTOABM)KHOM, a CJIEOBATENBHO, JOCTYITHON IS
pacTeHuil.

Tak, B mouBe ¢ MOBBIIICHHBIM coaepkanuem P,0s (184 Mr/kr modvsbn)
noaswxkHble Qocdatsl (Mo KupcanoBy) cocraBmsimm 19-24% ot obumiero
KOJIMYecTBa MHHepasibHOro (ocdopa, B TO BpeMsi Kak Ha BTOPOM ydacTKe
omebita (comepxanue Gpocdopa >400 MI/Kr HOUBBI) OIS MOABMKHOTO (hoc-
¢dopa B cocrtaBe MUHEpPaJILHOTO NoBbIIanack 10 31-34 %. Ucxoas us sto-
T0, MOYKHO 3aKIJIFOYHTB, YTO OCTAaTOYHBIE (pocdaThl MHHEPATIHHBIX ymoOpe-
HUIl B IIOYBE JINTEIBHOEC BPEMs HAXOIATCA B JOCTYIMHOW (ITOJIBMIKHOI)
dopme.

ITpu 3TOM cleayeT OTMETHTh, YTO B COCTaB MOABIKHOTO (hochopa BXO-
IIT HE TOJNBKO Ooiee JOCTYIHBIC IS pacTeHHH (ppakiiuu IepBoi U BTOPOH
rpynm (Ca-P; + Ca-P,), HO ¥ 9aCTHYHO M (pakuuu moayTopaokcumos (Al-
P, Fe-P). IloxBwxHslil ¢ochop (o meromy Kupcanosa) mpencraBieH Ha
28-40 % o¢pakuueit Ca-P;, 18-24 % dpaxuueit Ca-P, u Ha 36-52 % ¢dpaxums-
mu Al-P u Fe-P.
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VJK 504.064:635.1/8

BJIMAAHUE PA3JIMYHBIX CUCTEM YJIOBPEHUSA
M MEJIMOPAHTOB HA KAYECTBEHHBI COCTAB
CTOJIOBOM CBEKJIBI B 3ABUCUMOCTH OT YPOBHS
3ATPA3HEHUSA TIOYBbI KAIMUEM U CBUHLIOM

B. B. CHUTBIHCKMH, n-p 6non. Hayk, npodeccop, akanemuk HAAHY;
A. U. AbIANB, accucteHT
JIpBOBCKHI HAIMOHAIBHBIN arpapHbIil yHHBEPCUTET,
r. y6usHbl, YKpanHa

3arpsi3HeHUe arpoOHOIeH030B TspkelbiMu MeTauiamu (TM) cerogns
npuoOpeTaeT 0co0yI aKTyalbHOCTh, MMOCKOJIBKY MOYTH IATAas YacTh CEJb-
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X033eMeNb B YKpauHE B 3HAYUTENBHON CTENCHM MOPaKeHA 3THMH MOJIO-
tautamu [3]. Cpeau Hux ocobo toxcuunsie Cd, Pb u Hg, a ux noasumxHbie
(OpMBI B NOYBE ONPENEISIOT YPOBEHb ONACHOCTH JJISI PACTEHHH, a B KO-
HEYHOM HUTOre, /ISl uesioBeka [4].

B Taknx ycioBusix obecriedeHue HaceJIeHHs SKOJOTHYeCKH Oe30nacHOi
OBOIIHOM NPOJYKIMEH, CPEear KOTOPOH CTOJIOBasl CBEKJIAa 3aHMMAeT Bely-
ee MECTO, SIBJSIETCSl MIPHOPUTETHBIM JEJIOM, MOCKOJBbKY OHONorHdeckas
YCTOHYHBOCTE (TOJEPAHTHOCTH) PACTCHHUH CBEKIBI K TOKCHYECKOMY JIei-
ctBuio TM He3HauWTENbHA, YTO OOYCIIOBIICEHO T€HETHUYECKH. Tak, MpeBbI-
menre yposrn B 3-5 TTJIK omacubix momsmkubIx dopm Cd** u Pb*, oco-
OEHHO Ha KUCIBIX, OCIHBIX, COJEPKAaHUE T'yMyca U TIIUHBI, JIETKOTO IPaHy-
JIOMETPUIECKOTO COCTaBa B MOYBAX CIIOCOOHBI CHIDKATh YPOXKaHHOCTB, a
9TO caMO€ TJIIaBHOE Ka4eCTBO CTOJIOBOM CBEKIIBI [2].

[TosTOMY BO3HMK aKTyaJIbHBIH BOIIPOC MO M3YYEHHIO M MPAKTHYECKOMY
BHEJIPEHHIO B KOHKPETHBIX MOYBEHHO-KIMMAaTHYECKHX YCIOBHAX dddek-
TUBHOM M DKOJIOTMYECKH 0€30IacHOM CHCTEMBI yI0OpEHUSI B COYETAHUU C
MeNIMOpaHTaMy, OsaroJapsi KOTOpOil MpOXOJUT ObICTpojeHCTBYIOIAs Je-
TOKCHKallMs OKYJbTYPEHHOU MOYBHI, 3arps3HeHHOU TM, ¢ BocCTaHOBJIEHU-
€M ee TUTOJJOPOTHBIX CBOUCTB [1, 4].

TpexieTHne ONBITH MTPOBOIMINCE HAa TEMHO-CEPHIX ONOA30JICHHBIX JIET-
KOCYTJIMHHCTBIX MOYBAX B €CTECTBEHHBIX ycIOBUAX. Cxema nByXx(aKTOpHO-
IO MHKPOOTIBITA IO BBIPAIIMBAHUIO CTOJIOBOW CBEKJIBI BKJIIOYANA CIEIYIO-
IHe BapHaHTHL: 1) KOHTpOIb — 0e3 ymobpennit; 2) NggPegKeg; 3) OGrory-
MYyC — 4 T/Fa; 4) N34P34K34 + 6I/IOFyMyC 2 T/Fa; 5) NegpegKeg + 5 1/Ta CaCO3,
6) 6uorymyc 4 1/ra + 5 1/ra CaCOs; 7) NgyP3yKs, + Guorymyc 2 t/ra +
St/ra CaCOjz. Kak 3arpssuurenu wucnonszoBanu coaun CdCl, u Pb
(CH3COO0),, xoTopble BHOCHJIN OTACIBHO B TOYBY OCCHBIO BOTHBIM pac-
TBOPOM IIPH CMOJICJIMPOBAHHBIX (MCKYCCTBEHHBIX) YPOBHSX 3arpsisHeHus 1;
3, 5 [IAK (BasioBbIX (hopm), a yepe3 JiBe HeJeJId BHOCHIM (MEINOPAHT) H3-
BecTKOBYIO ymoHky CaCOj3 B HopMe 5 1/ra (1o Hr), koTopyto 3anensiBanu
B nouBy. Ha koHTponbHOM BapuanTe cosin TM He BHocwiu. BecHoll mox
KyJIbTHBAIMI0 BHOCHJIM KOMIIJIEKCHOE MHHEPAIbHOE yIO0OpEeHHE HUTpOaM-
Modocky Mapku 16:16:16 n opranmueckoe ynobperne buorymyc mpomnos-
THPOBAaHHOTO JAEHCTBUS COINNacHO cxeMe ombITa. CeB CTOIOBOH CBEKIIBI
(copt Bopno XaprKkoBCKHIf) TPOBOJMIN B €CTECTBEHHBIX ITOJICBBIX yCIOBU-
sIX BO BTOPOU A€KaJie Mas B [IPEIBAPUTEIILHO 3arpsisHeHHOM TM mouse.

OO0pa3usl mouBkl 0TOMpany Ha riayounHe 0-20 cM, a pacTeHui — BO Bpe-
Ms1 cOopa U ydera ypoxkasi. Onpenesnsuii KOHISHTPALMIO MTOIBH)KHBIX U Ba-
noBbIx Gopm Cd u Pb B mouBe u koHneHTpanuo TM B pa3iuyHbIX OpraHax
CTOJIOBOI1 CBEKJIBI METOJIOM aTOMHO-aJICOPOLIMOHHOI CHEKTPO(OTOMEPHH.
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Ywm ypokaid ¥ onpeaes i ONOXUMHIECKHAH COCTaB PACTCHHA CTOJIOBOM
CBEKJIBL.

VceeioBaHIsSMI  YCTAHOBIIGHO, 4TO Ha moamkHocTs Cd>* u Pb? B
MOYBE BJIMSIIM MMOYBEHHO-KIMMATHYECKUE YCIOBHUS ToJla, CHCTEMa yao0pe-
HUsI, MEJIMOPAHTHI, YPOBHU 3arpsi3HeHUs mouBbl TM. YCTaHOBICHO, YTO Ha
BCEX BapUAHTAaX, TJIC BHOCHWIN yJOOPEHUS U MEIHOPAHTHI, KOHIICHTPALUS
MOJIBMYKHBIX (POPM KaJMHs U CBUHIIA B TIOYBE ObLIA CYIIECTBCHHO MCHBIIC
(21-67 %) mo cpaBHEHHIO C KOHTPOJBHBIM BapuantoMm (6e3 ymoOpeHuit).
OmHako ¢ yBeJqWueHHWEM YpoBHs 3arpsi3Henust moussl Cd u Pb or 1 mo
5 [IAK nabmomanmach TEHASHIMS K YBEIMYCHHIO KOHIEHTpAIMA HX IIO-
IBIDKHBIX (DOpPM B ITOYBE HA BCEX BapHAHTAX, a KAYECTBEHHBIE ITOKAa3aTeIIH,
Takne, Kak cojiep’KaHUe CyXOTo BEIIeCcTBa, CYMMBI CaXapoB, aCKOPOMHOBOM
KHUCJIOTBI, YMEHbUIAJIUCH, 3aTO YBCIWMYUBAJIOCH COJACPIKAHUEC HUTPATHOI'O
azoTta. OT™MeTuM, 4T0 Ha 5, 6 U 7 BapuaHTax OMbBITA, I/I€ IPOBOJIMIN U3BECT-
KOBAHHE, KOHICHTpaLus MoxBikHEIX dopm Cd** u Pb®* B mouse Gbima
MEHBIIICH TI0 CPaBHEHUIO C JPYTUMH BapUaHTAMH, YTO M CKa3alloCh Ha
MeHblIeH KoHIeHTpauuu TM B KOpHEIIoJax CTOJOBOM cBekibl. Ha atux
e BapHaHTaX OTMEYAU BBIIIE COJICPIKAHKUE B KOPHEIUIONAX CYXOro Belle-
CTBa, CyMMBI caxapoB, BuTaMiuHa C U MEHBIIIE COJCPKAHNE HUTPATOB.

YcraHOBIIEHO, dYTO  cOalaHCHpPOBAaHHOE  TPUMEHEHHE  OpraHo-
MUHEpAIBHOW CHCTEMBI yIoOpeHus Ha ()OHE M3BECTKOBAHUS ITOYBHI B HOP-
Me N34P34Kz4 + Onorymyc 2 1/ra + CaCO;3 5 1/ra nydine Bcero crnocodcTBo-
BaJO JETOKCUKAIIMM W YMEHBIICHHWIO KOHIEHTPAIUW MOJABIDKHBIX (opM
Cd* u Pb”* B mouBe, a cieI0BATENHHO, CHU3HIO MX TOCTYIUICHHE B PacTe-
HUS CTOJIOBOM CBEKIIBI, YTO CKa3aJOCh HA BHICOKOM KA4eCTBE MPOIYKIIHH,
COOTBETCTBYIOIICH CAHUTAPHO-TUTUCHIYECKUM TPEOOBAHUSIM.
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BJUSHUE YIOBPEHUI U TEPEKATA
HA KAPBOHATHO-KAJIBIIMEBYIO CUCTEMY
YEPHO3EMA BBIIIEJTOYEHHOI'O

K. E. CTEKOJIbHUKOB, n-p c.-x. Hayk, npodeccop; E. K. TJIEBOBA
OI'BOY BO «BopoHeKCKuii rocyJapCTBEHHBIN YHUBEPCUTET,
r. Boponex, Poccust

PerynmupoBanme peakuuy IOYBEHHOTO pPAacTBOpa OCYIIECTBIICTCS 3a
cyer kapOoHaTHO-KanmbImeBoi cucremsl CaCO3-H,0-CO,. KapboHaT kajb-
IUs IPUCYTCTBYET B TBEPJOW YACTH MOYBBI, BOJIA B TIOYBE UMEETCS MOYTU
Bcer/a (3a HCKITIOUEHUEM CHIIBHBIX 3acyX), a CO, Bcerna ecTh B IOYBEHHOM
Bo3ayxe. [IOYBCHHBIH PacTBOpP TaKOH CHCTEMBI COICPIKHUT PAa3HBIC KOJIHYC-
crBa Ca®, H', u Benmunua pH peryampyercs, o CyTH, TOIBKO NapIiaib-
HbIM gaBieHueM CO,. Dta cuctema paboTaeT 0 TeX IMOp, IMOKa B TBEPIOH
gacTtu mouBbl pucyTcTByeT CaCO3, M 00ycinoBimBaeT BeanduHbel pH moyd-
BEHHBIX cycrieH3uit 10 4,5-10,0 B 3aBUCIMOCTH OT apIHAIBHOTO JIaBICHUS
CO, B IOYBCHHOM BO3IyXE€.

W3ydenue kapOOHATHOTO PaBHOBECHS B MOYBAX MPEACTABISACT COOOM
OJIHy U3 CIOXHBIX B METOJWYECKOM OTHOIIEHHWH 337ad B CHIIy TOTO, YTO
OHO MOXET OBITh JIETKO HApYIICHO B XOJIC¢ HMCCIICOBAHUS TaK KaK B HEM
Y4acTBYIOT KOMIIOHEHTHI B TPEX (Da30BBIX COCTOSHUSX.

CreneHp HachILIEHHOCTU NMOYBEHHOro pactBopa CaCOj siBisieTcsl Bax-
HEeHIIeH XapakTepuCcTHKOW KapOoHaTHOW cucTeMbl. Ocak/ieHue U pacTBO-
penne CaCO; peryaupyercsl NOCTYNIEHUEM WM yJaJeHHEM HOHOB Ca*,
HCO3, COs;? w3 pacrBopa. McciemoBaHne xapaktepa KapOGOHATHO-
KaJbIIMEBOTO PABHOBECHS TIO3BOJIACT YCTaHOBHUTH pacTBopuMocTh CaCO3 B
MTOYBEHHOM PAcTBOpE, UTO SABIIETCS KpaifHe BaKHBIM IIPH  HCIIOJIB30BAHUN
€ro B Ka4ecTBE MEJHOpaHTa Uil MouB. Pacyér kapOOHATHO-KAIBIUEBOTO
paBHOBECHS ISl TIOYBEHHBIX PACTBOPOB M BOIHBIX BBITSDKEK MOXHO BBI-
MIOJTHUTH TI0 (popMyIIe:

2pH - pCa — pCO, = pKH,CO3 + pKCO, + pKHCO;3 — pKCaCO3 = AT.

[IpaBas yacTh ypaBHEHHS, COCTOSIIAS U3 CTAHAAPTHBIX BEIHYUH, 000-
3Ha4YeHa cUMBOJIOM AT. Ecii moacTaHOBKa SKCIEPHUMEHTAIBHBIX JaHHBIX B
JIEBOH YacTu ypaBHEHHUS NAET 3HaUeHUe A MeHbIle, 4eM AT, TO MOYBEHHBII
pacTBOp He HACHIIIECH MO OTHOIIEHUIO K KapOOHATY KaJIbIIUS; NP MPAKTH-
YECKOM PaBCHCTBE MMEET MECTO COCTOSIHHE HACBIIICHUS, a MPH OOJBIINX
3HAYEHUSX — TIEPECHIICHUS.
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JIJIs OLICHKH COCTOSIHUS HACHIIICHUS UCIIOJIb30BAIH TaOJIMYHbIC TAaHHBIC
AT (9.78), nonydennsie C. C. 3aBogHoBbIM [1]. Takum oOpaszoM, aJis aHa-
JU3a COCTOSHUS KapOOHATHO-KAJBIIMEBON CHCTEMBI HEOOXOIMMO OIpe/e-
nenue Tpéx mapamerpos: pH, pCa, pCO,. OHu onpeneneHsl ¢ UCIOb30Ba-
HUEM MOHCE-JICKTHBHBIX 3JEKTPOIOB. J[JIs OLEHKU COCTOSIHUS KapOOHATHO-
KaJIbLIHEBOH CHUCTEMBbI YEepPHO3EMa BBILIECIOUYEHHOTO HCIIOJIB30BAIH JKCIe-
PUMCHTANBHBIC JTAHHBIC, TOJYYCHHBIC B YCIOBUSAX JIIUTEIBHOTO CTAIIHO-
HapHOTO OmbITa ¢ yaoOpeHusMu W nedexkarom (tabmmna). OmnpeneneHue
MIPOBE/ICHO B HACKHI-IIICHHBIX BOJOW IMACTaX, MPU COOTHOIICHUH IT0YBA:BOJA,
pasHom 0.5:1.

CocTosiHHe KAapOOHATHO-KAIBLUMEBOH CHCTEMbI YePHO3EMa BbIlIEJI04eHHOT0 (AT = 9.78)

Cnoti, | Hemn- | Konurpons |®on-401/ra| ®on+ | don+ | dou+ | Hdedekar +
cM Ha a0COIOTHBIN Hagoza NPK60 | NPK120 | nepexar NPK60
0-20 | 7,52 5,46 5,20 4,33 6,00 7,81 7,09
20-40 | 7,29 6,23 6,31 5,92 6,11 7,23 7,14
40-60 | 7,20 7,06 6,71 6,31 6,68 7,62 7,70
60-80 | 7,14 7,11 7,04 6,59 6,65 7,73 6,81
80-100| 7,13 7,28 7,24 6,55 6,88 7,61 8,97

Kak cnenyer u3 naHHBIX TaOMHIBI, HU HA OJHOM BapHaHTE OIbITA HE
HaOJII01aeTCsl HACHIIIEHHUS TTOYBEHHOTO PAacTBOpa IO OTHOIIEHHIO K Kap0o-
Haty Kanbnus. OJHAKO IO CTENEHH HEHACHIIIEHHOCTU U XapaKTepy H3Me-
HEHHUS 3TOTO Mapamerpa 110 MPOoQIII0 BapUaHTHI OIBITA 3aMETHO pasiHya-
IOTCSI.

Ha xonTpone BenmunHa A MuHUManbHa B cinoe 0-20 cM, a ¢ riryOuHOM
oHa Bo3pactaeT. Ha BapuaHTax ¢ OpraHn4ecKUMHU U OCOOEHHO C MUHEpab-
HBIMH yIOOpPCHHSAMH CTETIeHb HEHACBHIIICHHOCTH ITIOYBEHHOTO pacTBOpa
BBIIIE M0 BCEMY NMPOQIIIIO B CPAaBHEHUH C IEIMHHBIM aHajorom. Tonbko Ha
Bapuante ¢ jaedekaToM MO opraHndeckoMy (oHy HaOIIOqaeTcs MakKcH-
MaJlbHasl HaCHIIIIEHHOCTh TOYBEHHOTO PacTBOpa 110 OTHOLICHHUIO K KapOoHa-
Ty KaJbLUs 10 BceMy Npoduito, NpeBblIaromas HeJuHHbIA aHajor. Ha
BapuaHTe ¢ Je(exkaToM COBMECTHO C OJMHAPHOW J1030i MHHEpalbHBIX
ynoOpeHuii cTereHb HEHACHIIIEHHOCTH HIKE, YeM Ha BapHaHTax ¢ ymoope-
HusiMu. CYMTaeM 4To MENHOpaTHBHBIN 3 dekT nedekata MOKHO BBIIBHTH
IO CTETIEHU HACBIIICHHOCTH MIOYBEHHOT'O PACTBOPA KAJIbIHEM.
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TPAHC®OPMAIIUA BEH3(A)IIMPEHA B YCJIOBUAX
HCKYCCTBEHHOI'O 3AT'PA3HEHUSA I1OYB

C. H. CYILIKOBA, A. B. TUMII, U. T'. JEPSIBKMHA (TIOPUHA), T. M. MUHKIHA,
A. B. HEOEJIOBA, E. M. AHTOHEHKO
Axanemus 6uosioruu U 6uorexnosoruu um. 1. M. UBanosckoro
TOxHOTO (enepaabHOro yHUBEpCHUTETA,
r. PocToB-Ha-Zlony, Poccus

CopepxaHne MOJNUIUKIMNYECKHX apOMAaTUYeCKUX  YIIIEBOJOPOJOB
(ITAY) Bo Bcex MPHPOAHBIX OOBEKTAX IMOJUICKUT 00s13aTEILHOMY KOHTpPO-
JII0 BO BCEM MHpE, YTO pPEriJaMeHTHUPYeTCS HOPMAaTHBHO-TIPABOBOW 0a3oii
pasHbIix cTpaH [1]. Yame Bcero riaBHbIM MapKepoOM 3arps3HEHHs IOYB
ITAY cunraercs 6ens(a)nupen (ball), koTopblii 061agaeT 0COOEHHO BBICO-
KOH YCTOWYHMBOCTHIO TAHHOTO COCIUHEHMS B 0OBEKTaX OKpY)KaroIIeH cpe-
IIBI, a TakKe MOBBIIICHHON KAaHIEPOTEHHOCTHIO M MYTareHHOCTBIO IO OT-
HOIIICHHIO K KUBBIM OPTraHU3MaM.

Nsyuenue conepxanus ball B cucteme nmoyBa-pacTeHUE MO3BOJIUT BbI-
SIBUTh OCOOEHHOCTH €ro HAaKOIUICHHS, a TAKXKE PacCMOTPETh ero Tpancghop-
MalyIo B X0Jie OMOXMMUYECKUX PEeaKLUi JUIsi TOHUMaHUsI MEeXaHu3Ma Jier-
CTBUS MOJUTFOTAHTA HA SKUBBIE OPraHU3MBI [2].

Hear padorsl — n3yunts TpaHchopmanuro ball B ycioBusx uckyc-
CTBEHHOTO 3arps3HEHHUS IT0YB.

OO0BbeKTBI M MeTOABbI MccileAoBaHUi. VccienoBaHUS TPOBOIWIN B
YCIIOBHSIX BETETAIIMOHHOTO OTBITAa. B 3KCIIeprMeHTe HCIOIh30BAIH [TOYBY U
pacTutenbHbie 00pasibl, oToOpaHHble u3 BepxHero ciosi 0-20 cMm Ha 1e-
JUHHOM Yy4YacTKe NOYBCHHOTO NPUPOAHOro 3amoBeqHuka «llepcuaHoB-
ckuit». Hccrmegyemast mo4yBa — 4YepHO3eM OOBIKHOBEHHBIH KapOOHATHBIN
CPETHEMOIIHBIH MaJOTYMYCHBIH TSDKEIOCYTJIMHUCTBIA Ha JICCCOBHIHBIX
CYTIIMHKAX CO CICIYIOIUMH XapaKTePHCTUKAMU: COJepxKaHnue (PH3MIeCKOn
riuHbl — 52 %, wna — 30 %, rymyca — 4,2%, pH,., — 7,5, CaCO; — 0,4 %,
EKO - 33 cmomsb (+)/kr. [TouBy mpocenBaiu 4epe3 CUTO AUaMeTpoM 1| MM U
MTOMEIIAJIN 10 2 KI' B BEreTAI[IOHHBIE COCYIBl eMKOCThIO 4 1. Ha moBepx-
HOCTB ITOYBBI BHOCHIIN pacTBOp ball B anerornTpuie U3 pacuera co3ganus
KOHIIeHTpanuu 3arpsa3uaurens B nouse 20, 200, 400 u 800 Hr/r, 4TO COOT-
BerctByeT 1, 10, 20 u 40 [1JK. B xayecTBe KOHTpPOJSI UCHOJIB30BAIH HUC-
XOJHYIO II0YBY, a TAKXKE IOYBY, B KOTOPYIO BHOCUJIM YUCTHII alleTOHUTPUIL
IToBTOpHOCTE B OIBITE — TPEXKPATHASL.

ITouBy B cocynmax MHKyOMpOBaIM B YCIOBHSX, OJM3KHX K €CTECTBEH-
HBIM, TIOJ] HABECOM Ha JKCIIEpUMEHTaNnbHOU rmomanke IODY B TedeHue
26 Mec., nonuBasi ee JAUCTUIUIMPOBAHHON BOJIOW 0 Mepe HEOOXOIMMOCTH
IUIA TIOAMEPXAHMS ONTHMANBHOW BiaXHOCTH. CoOCyIbl 3aceBald TeCT-
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KyJabTypol depe3 1 u 2 ronma mocjie Hadajia WHKyOMpoBaHMsA. B kadecTBe
TECT-KYJbTYpbl HCIOJIB30BAIM SYMEHb sipoBod copta «Omecckuii-100».
Brices pactenuit npoussoauica B 2013 u 2014 rr. B nepBoil N0JI0BUHE afl-
penst Ha rmyOouHy 5 cM B konmuectBe 30 3epeH Ha cocyn. [lonmB ocymiecTs-
JISICST AUCTUJUITMPOBAHHON BOJION MO pacCUUTaHHOM HOpME IMOJIMBa Ha 3a-
JIaHHBIA 00BeM MoYBHL. B 00pa3nax mo4B W pacTeHHH ONpEAENsIN COAep-
xanue ball metoom cyOkpuTHUecKoit BOIHOI SKcTpakumy [3].

Pe3yabTaThl HecaeqoBaHus. B MCXOMHO 3arps3HEHHBIX MMOYBaX OOHa-
pyxwuBanu ot 84 (mpu 1 ITJIK) mo 99 % (mpwu 10 I1JIK) ot BHecenHoro ball.
Yepes 1 rox koHuentpanus ball B mouse cHusmiack Ha 8—33 %, a Ha 2-i rox —
Ha 5-16 %, wm cymmapno Ha 15-38 % 3a 2 roma. IIpudem cremneHb meCTpyK-
uuu ball Bo3pacrana mpomopuioHaabHO YBEITMUEHUIO €T0 HCXOAHOM KOHICH-
Tpamuu B mouse ot 1 g0 40 ITJK. B xonie 1-ro 1 2-ro ce30HOB B pacTCHHU-
sIX stameHs HakarumBaetcs ball B koHmeHTparmusix 6—62 n 1-18 Hr/r coot-
BETCTBEHHO, IPUYEM 1ITH BEIWYHHBI TAaKXKe MPOIOPINOHATIBHO YBEITHIHBA-
I0TCSL 10 Mepe Bo3pacTaHus 103bl nmojunoraHTa. Cyxas Macca pacTeHui
STYMEHSI, BEIPOCILIETO B COCyax, Koyebiercs B npeznenax 4—8 r, 4To o3Haya-
eT, uro BelHOC ball 13 mo4BBI pacTeHUsIMH He IpEBBIIIAET J0JIU MPOLEHTA,
U 3TOT (pakTOp HE MOT CYIIECTBEHHO HOBJIMATH HAa CKOPOCTh CHYDKCHMS
koHueHTpauuu ball. Otcrona cienyer, UTo CHUKEHHE KOHUEHTPALUU MOJ-
JIIOTaHTa B NOYBE OOYCIIOBIICHO NMPEUMYILECTBEHHO MUKPOOHBIM pa3ioKe-
HHUEM 3arps3HATEIS.

Takum 0o0pa3oM, AWMHAMHKA CHIDKEHHUS KOHIeHTpanuu ball B modse
YAOBJIETBOPUTEIHHO OMHCHIBACTCS HKCHOHCHIMAIBHEIM YpaBHEHUEM, TIPH-
YeM KOHCTaHTHI CKOPOCTH PAa3JIOKEHHS B MOYBE B KaXKIOM BapHaHTE OCTa-
IOTCS TIPUMEPHO OJWHAKOBBIMHU B TedueHHe 2 jieT HabmomeHus. OmHako ¢
YBEJIMUYEHHUEM HCXOJHOIO YPOBHS 3arpsi3HEHMsI KOHCTAHTBI CKOPOCTH pa3-
noxenusa ball mponopunoHansHO Bo3pacratoT B mpeaenax ot 0,07 mo
0,29 r-1, a mepuo. MONTypa3NOKEHUsI COOTBETCTBEHHO CHIDKaercs ¢ 9,3 1o
2,4 neT MpONOPIHUOHAIBEHO YBEIMUEHHIO UCXOMHOW KoHUeHTpanuu ball B
MOYBe.

Pabota BeimonHena npu nojuepxkke I'panta Ilpesunenra PO Ne MK-
6827.2015.4, PODU Ne 16-35-00347 mon_a, 15-35-21134.
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AT'POTEXHOJIOI'UH, HATIIPABJIEHHBIE HA YJIYYIHIEHUE
MEJIMOPATUBHOI'O COCTOSHUA U TIOBBIINEHUE
I10J0roausi MOJABEPKEHHBIX 3ACOJIEHHIO ITIOYB

M. M. TALLIKY3UEB, x-p 6uon. Hayk, npoteccop; T. T. BEPJUEB, =. c.;
A. XK. IIEPBEKOB, =. c.; C. K. OUMUJIOB, =. c.
HWU nouBoBeneHus 1 arpOXUMHH,
r. Tamkent, PecriyOiinka Y30ekucran

Ha ocnoBe mpoBenenubix B 2003-2008 rr. vccnegoBaHuil HAaMU TpUMe-
HHUTEJHFHO K HE3aCOJIEHHBIM MI0YBaM I10sica CEpO3eMOB pa3paboTaHa cucTeMa
arpoTEeXHOJIOTHH, HarpaBjeHHas Ha OOOoralleHHEe IOYBBI OPraHUYECKUM
BEILIECTBOM, ITOBBIILICHHE €€ IUIOAOPOJIHS U YPOXKAHHOCTH BO3/EIIBIBAEMbIX
KynsTyp [2]. B mocneayromiye roasl ¢ HEKOTOpoil MonuduKkanuen naHHas
arpoTeXHOJIOTHSI TPHUMEHSUIaCh B YCJIOBHSX IIYCTBIHHOM 30HBI Ha
CEpO3EMHO-IIYTOBBIX M TaKBIPHO-JIYTOBBIX MOYBax B KamrkamapbHHCKOH U
CypxaHIapbUHCKOH 007acTax pecmyomnku [3].

B nocnenyromme 2012-2015 rr. co 3HaUMTENbHON MonuduKanuen sta
CcUCTEMa arpoTEeXHOJOTHIl NMPUMEHSUIaCh Ha 3acOJIEHHBIX IIOYBaxX Iosca
CBETIIBIX cepo3eMoB "omoHoi cremu [4].

XapakTepucTHKA TeXHOJIOIHH. J[1s1 HE3aCOJICHHBIX ITOYB MPEIaracT-
¢ CIIeqyromasi cxeMa YepeoBaHus KylnbTyp: 1) oceHblo (B OKTSA0pE) BHICE-
BaeTCsl 03MUMas IMIICHHUIIA, JISTOM (B HIOHE) yOOpKa yposkas HIIeHHUNbl. BoI-
paiBaeTcs NOBTOPHAs KyJbTypa, HallpuMep KyKypy3a WIN Apyras Kyjb-
Typa, cOBMeIIEeHHass ¢ 000OBBIMH — Mall, cosl, ropoX u Jp. OceHblo (OK-
TAOPb-HOSIOPB) YOOpKa 3TUX KYJBTYp M IOCEB MPOMEXYTOUHBIX (OBEC, Y-
MEHb, IIEPKO, Parc U Ap.); BECHA CIEIYIOIIEro roja — UCIOoIb30BaTh UX IS
KOpMa JKMBOTHBIX WITH 3allallika, KaK CHUIepauus; 2) BeCHa — MOCEB XJIOIM-
YaTHUKA, OCEHBIO (CEHTSOph — Hayayio HOSAOps) yOopka yposkas XIIOTKa-
ceipra. [ToceB 03mMMOIt MIIeHUITH U Jajee Kak B MyHKTe 1. 31meck HeoOxo-
JIMMO Y4€CTb, 4TO, KPOME YpOsKasi OCHOBHBIX KyJIbTyp, BETE€TaTHBHAsI Macca
UX JOJDKHA M3MENbUaThCsl M OHHU JIOJDKHBI 33/I€NbIBATRCS B TMOUYBY (0Oora-
ILIIeHHE OPTraHuKOW, BO3BPAT JIEMEHTOB ITUTAaHUS).
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C y4eToM cojep)KaHUs B MOYBE TyMyca U OCHOBHBIX 3JIEMEHTOB IHUTa-
HUSI paCTEHHH BHOCHTH BBICOKHE HOPMBI (exxeroqHo ot 20 mo 40 1/ra n BhI-
e B TeUeHHEe 3—4 NeT) OpraHuyYecKuX yIOOpEHH B BHUIC HaBO3a, OPTaHO-
MUHEPAIbHBIX KOMIIOCTOB M3 MECTHBIX CBIPBEBBIX PECYPCOB (HH3KOCOPT-
HbIe Pochoputsl, pocdorurc, Oypsie yriauv, OEHTOHUTHI, TJIIAYKOHUTHI U JIp.)
B OTIPENEIEHHBIX COOTHOIIEHUSIX C OPTaHWYECKUMHU yOOOpeHUsMH (HaBO3
KpYITHOPOTaToTo CKOTa, ITHYHK MoMeT u jp.). [Ipu 3TOM HOpMa MHUHEpab-
HBIX ynoOpennii camxaercs Ha 35-40 % u 6ozee.

B nHacrosmiei paboTe MPUBOIATCS OTACIBHBIC PE3yNbTaThl UCCIICI0BA-
HUI TI0 BIUSHHUIO MPUMCHEHUS arpOTEXHOJOTHH Ha MOKAa3aTeNd ILIOI0PO-
ISl TIOYBBI U YPOKAHHOCTH BO3/CIBIBACMBIX KYJIBTYpP (XJIOMYATHHK, O3H-
Mas MIICHUIA, KYKypy3a).

O0BeKTBI 1 METOANKA HccaeaoBannii. OObeKTaMU UCCIIEI0BAHUMN SIB-
JsieTcst ¢1abo0 3acosieHHasl JIyrOBO-CepO3eMHasi MoYBa MaccuBa basyt-2,
dbepmepckoe xo3siicTBo «I'apamay CeipaapbuHckoi obnactu. Ilimommans
OTBITHOTO TOJSA — 3,5 Ta, UMeeT 6 BapUaHTOB, IOBTOPHOCTH 3-KpaTHas. B
MmaccuBe basyt-3, B depmepckom xozsicTBe «AbOmypacyia CyBOHOBY», Ha
IUTOINAAM B 15 Ta IPOBOIIIIN MPOU3BOICTBCHHBIC UCTIBITAHUS TaHHON TeX-
HOJIOTHH.

B nacrosmieit pabote mpUBOAMM pe3yNbTaThl UCCIEIOBAHUIN 1O M3Me-
HEHUIO COJIep)KaHUS TyMyca B MOYBE 3a POTAIMIO0 CMEHBI KYJIBTYp M ypoO-
JKaHOCTH XJIOMYaTHUKA U 03UMOM MILIEHUIIBI.

Pe3yabTarhl Hccje0BAaHMA. ATpOXMMHYECKas XapaKTEPUCTHKA WC-
XOIHOTO COCTOSHUS MOYB JCISTHOK OTJCIIFHBIX BAPUAHTOB MTOKA3BIBACT, YTO
MMOYBBI BCEX BAPHAHTOB OIBITA IO COJCPKAHHIO OOINEro rymyca, azoTa,
¢docdopa u xanus Onuskue. B maxotHom 0-30 cM cioe mMoYB BCeX BapHaH-
TOB Tymyca cojaepxkutcs mopsiaka 0,540-0,798 %, B mogmaxorHom — 0,375—
0,608 %, 4TO OTHOCUTCS K HU3KHM M OYCHb HHM3KUM IOKa3aTesIM MO Ty-
MYCHOMY COCTOSIHHUIO I10 TpajJialliu, pa3padoTaHHoi HamMu [1]. AHaIOrHYHO
rymycy, obmero azora B 0-30 cm cnoe coxepxurcs 0,059-0,095 %, a B
cioe 30-50 cm — 0,040-0,079 %. [TouBBI XapaKTepU3yIOTCS CPEIHIM KOJH-
gecTBOM 0bmiero (ocdopa u kanus. OHH 10 Coep>KaHHUIO TOCTYITHOTO pac-
TeHISIM (hocopa oTHOCATCS K HH3KOHW (<15 MI/KT) M Kamus — HHU3KOU
(<100 mr/kr) u HegocTatouro# (<101-200 Mr/Kr) 00€eCIIeYeHHOCTH.

B cooTBeTCTBMM € ONMCaHMEM TEXHOJOTMH Ha mepBbii, 2013 r., BeIpa-
IIMBAJIM XJIOMYATHUK C BHECCHHEM Pa3HBIX HOPM MHUHEPAJIBHBIX YA00OpCHUN
COBMECTHO C OpPraHMYECKUMH M Ha 3TOM ()OHE OpPraHMYECKHX YA00peHHI
BBIpAIMBAIN 03UMYyI0 nmeHuny (ocens 2013 r. — gero 2014 r.), moces mo-
BTOPHBIX KYJIBTYp (JIeTO — oceHb 2014 T.), mMpOMeKyTOUHbIE KYIbTYpHI (3H-
Ma — BeCHa), ¥ BHOBb XJIOMYATHUK (BecHa — oceHb 2015 1.).
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Pe3ynbTaThl aHaIM3a MOYBHI [0 N3MEHEHHIO COACP)KaHMS TyMyca 3a TpU
rojia MPOBEACHUS OMBbITA T0KA3aId 3aMETHOE YBEIMYEHHE €ro KOIUYEeCTBa B
BapuaHTax, IJie MPUMEHSUIN NpeJyIaraeMyr0 arpoTeXHOJIOTHIO C BHECEHHEM
BCEX BHJIOB OPTaHMYECKUX yJOOpEHWII COBMECTHO C 3aHMXKEHHO# B 1,3—
1,7 pa3za HOpMOIi MUHEpATTbHBIX YI0OpeHUit (Tabnuia).

JlnHaMHKa H3MeHEeHHUs COJleP:KaHus TyMyca B I0YBe B CHCTeMe BO3/1e/IbIBAHUS
«XJIOIMYATHUK — 03MMAsl MIIEHHIA» ¢ II0CeBAMH HOBTOPHBIX U MPOMEKYTOUHbBIX
KYJabTYp, 2012-2014 rr. (% K Becy No4YBbI)

I'my6una, | 13.04. 20.09. 08.09. 29.03. 18.08.

Ne | Bapuant oM 2012 2012 2013 2014 2014

Pazunna

N2soP14oKioo— | 0-30 | 0,650 | 0,675 0,700 0,742 0,760 | 0,110

KOHTPOJIb C
1 |monHoii HOp-

woii ynoope- | 30-50 | 0495 | 0515 0,595 0,545 0555 | 0,060
HUIT
NisoPiosKzs— | o390 | 0505 | 0,540 0,565 0,582 0593 | 0,088
KOHTPOJIb C
2 |ymeHbIICHHON
Hopwoii y06- | 30-50 | 0435 | 0450 0,473 0,485 0496 | 0,061
peHuit
NisoPsKss + | 0-30 | 0,635 | 0,715 0,750 0,795 0,835 | 0,200

3 20 T/ra HaBO3 30-50 0,471 0,520 0,570 0,590 0,600 0,129
4 N120PgsKgo + 0-30 0,631 0,715 0,840 0,870 0,900 0,269

40 t/ra HaBo3 | 30-50 0,518 0,568 0,600 0,627 0,653 0,135
5 NisoP10sK7s + | 0-30 0,650 0,700 0,755 0,800 0,850 0,200

5 /ra BMG 30-50 0,554 0,565 0,618 0,665 0,674 0,120
N1soP10sK7s+ | 0-30 0,690 0,720 0,800 0,815 0,870 0,180

6 ST/F?J‘;?"W' 30-50 | 0543 | 055 | 0575 | 0615 | 0653 | 0,110

B BapuanTax ombiTa, I7ie IPUMEHSUIN IIPE/UIaraeMyro arpoTeXHOJIOTHIO
C BHECEHUEM OpraHMYecKuX ynoOpeHuil (HaBo3a) u3 pacuera 20 u 40 T/ra
€XKEroJHO B TeUEHUE TpeX JeT MpH 3aHmkeHHol B 1,3—1,7 pa3a HOpMe MHu-
HepaJbHBIX ynoOpenuit, B 0-50 cM ciioe MoYBbI 3THX BapHaHTOB OTMEYEHO
YBEJNWYCHHE KOJIMYEeCTBa opranmdeckoro Bemectsa Ha 0,329 u 0,404 %, urto
paBHo 13,16 1 16,16 T/ra. OTH BETUYNHBI IPEBHIIAIOT KOHTPOJIBHBIA BapH-
aHT C IOJIHOW HOPMOW MHUHEpaIFHBIX ymnoOpeHwii Ha 6,36 9,36 T/ra, a ¢
3aHMKeHHOU HopMoi — Ha 7,20 u 10,20 1/ra.

B BapmanTax ombITa, I7ie MPUMEHSUIN opranndeckue ynoopenus BMG u
6uorymyc B 0—50 cM cioe IMo4YBEI, OTMEYEHO yBEIHMUYCHHUE COIEPIKaHUSI Op-
raHp4eckoro Bemiectsa Ha 12,8 u 11,6 1/ra cooTBeTcTBeHHO. OT IMpUMEHE-
HUsI OMOYOOpEeHNUH, MOy4YEeHHBIX M0 TEXHOJIOTHH OMOMeTaHOTeHe3a U Bep-
MHUKOMIIOCTUPOBAHUsI, OTMEYCHO yBEJIWYEHHE B IOYBE COJCPIKAHUS Opra-
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HUYecKkoro BemiectBa Ha 6,0 u 4,8 T/ra B cpaBHEHWH ¢ KOHTPOJIGHBIM BapH-
aHTOM, I’Ieé BHOCHJIM NOJIHYIO HOPMY MUHEPAJIbHBIX y100peHnH, 1 Ha 6,84 n
5,64 T/ra npu BHECEHUN 3aHM)KEHHBIX X HOPM.

CrnenoBaTenbHO, 3a CUET CMEHBI BO3/ENBIBAEMBIX OCHOBHBIX KYJBTYD,
MoceBa MOBTOPHBIX U MPOMEXKYTOUHBIX KYJIbTYpP, OT IPUMEHEHHS arpoTex-
HOJIOTMH 32 TPH TojJia NPH BHECEHWH Pa3HBIX HOPM TOJILKO MHHEpaIbHBIX
yI0OpeHni BEpXHHUH MMOJYMETPOBBIN CJI0H MOYBHI oOoramaercst opraHude-
cKkuM BemecTBOM Ha 6,80 u 5,96 1/ra. [Ipu exeroqHoOM BHECEHHH pPa3HBIX
HOPM HaBO3a OTMEYEHO YBEJIMUYECHUE HA 3TOM CJIOC TTOYBBI CONEPKAHMS Op-
raapgeckoro yriepona ot 13,2 mo 16,2 1/ra. OT BHeCEeHHS OpraHHYECKHX
yIoOpeHHH, TOydEHHBIX 110 TEXHOJOTHH OMOMETaHOT€HE3a U BEPMHKOM-
MOCTHPOBAHMUS, MOYBA OOOTaIIAaeTCs OPraHWYEeCKHUM BemecTBoM oT 11 mo
13 1/ra. OT™METHM, 4TO NPU BHECEHHH OPraHMYECKUX yNOOpEHHIl B OMBITE
HOpMa MHHEpaJIbHBIX y100peHHii 3aHmkeHa Ha 25 % u OoJee.

OTH TOJOXUTEIbHbIE CTOPOHBI BIMSHUS NPUMEHSIEMOM arpoTexHOIIO-
TMH Ha TOKa3aTeNy IUIOAOPOAUS MOYBHI CKA3aJHCh B OTHOIIEGHHH NPOIYK-
TUBHOCTH BO3JICNIBIBAEMBIX OCHOBHBIX KYJBTYp — XJIOMUYaTHUKA U O3UMOH
TMILIEHNLBI.

[TonyueHHsle naHHBIE B KOHIIE POTAIMM, HA TPETHH TOJA IIPOBEICHUS
OTIBITa, TJIe BHIPALIMBAIN XJIOMYaTHUK BTOPOH pa3, OT NMPUMEHEHHs BBIIIE-
YKa3aHHBIX OPTaHUYeCKUX yI0OpEeHHH COBMECTHO C 3aHMKCHHBIMH HOpMa-
MU MHHEPAIBHBIX yI00peHUH, IPUBEICHBI B TA0IHIIE.
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VK 633.367.3:631.8

AMMHOKHWCJIOTHBIN COCTAB 3EPHA BEJIOI'O JIFOITMHA
IIPU BBIPAIIUBAHUU EI'O HA YIOBPEHHOM
JEPHOBO-ITO/I30JIMCTOM MOYBE HUKEIOPOCKOM
OBJIACTH

B. 1. TUTOBA, z-p c.-x. HayK, mpodeccop
®I'BOY BO HI'CXA,
r. Huxuuit Hosropon, Poccus

JlronnH — KynbTypa, crocoOHas obecneuynTh GOPMHUPOBAHKUE BBICOKOTO
yposkasi 3eJIEHON MacChl U CEeMSIH JIaXKe IIPH HEBBICOKOM YPOBHE IIOYBEHHOTO
mwrogopoans. OnHako cpenu BcexX (HOpM JTIOTTMHOB Okl TIOMNH — KYJIBTY-
pa, TpeboBatenbHas K (akropaM pocta u passutus [1, 2], B cBs3u ¢ ueM
MPOJIBIKCHHE €€ Ha TEPPUTOPHUIO PACIIPOCTPAHEHUS JICPHOBO-TIOA30IUCTHIX
IOYB JieJaeT HEOOXOIUMBIM IPOBEIICHHUE MPEIBAPUTEIBHBIX UCCIICIOBAHHIA.
ITo cbopy Oenka ¢ rekTapa OEIbIil JIIOMUH 3HAYUTEIHHO MPEBOCXOJINUT 371a-
KOBBIC U 3¢pHOOOOOBBIC KYJIbTYPhI: COJCPKAHUE MPOTCUHA B 3€PHE PA3HBIX
ero coptoB koieonercs ot 30 1o 55 %. IIpu a3tom npumepno 40-45 % mpo-
TEUHA CEMsIH JIFOTMHA COCTaBJSIFOT AMHHOKHCIIOTBHI, COCTAB M KOJHUYECTBO
KOTOPBIX 00ECIIEYNBAIOT €MY BBICOKYIO OMOJIOTHYECKYIO IIEHHOCTh M Kade-
cTBO Oenka, a oOmas cyMMa HE3aMEHHUMBIX aMHHOKHCIOT JOCTHUTaeT 35—
55 % ot comepskaHus CbIporo npotenna [3].

Hccnenosanus mposeneHsl B 2014-2015 rr. B yCIOBUAX BET€TAllMOHHO-
ro OmbITa B cocyaax Mwutyepivxa Ha 7 KT B MSATUKPATHOW MOBTOPHOCTH.
Brecenne MuHepanpHBIX yaoOpeHuit hoHoBoe (mmammodocka B mo3e 0,1
azora u 1o 0,26 T docdopa u Kanus B pacuyere Ha | Kr IOYBBI), YTO YCIOBHO
MOXKHO cpaBHUTH C 10301 NyoPsoKsg 11 ecTecTBEHHO-TIPOM3BOCTBEHHBIX
ycnoBuid. [lepeq moceBoM ceMeHa JTIONMHHA 00pab0OTaIN PACTBOPOM MHKPO-
OMOJIOTHYECKOr0 Tpernapara, COJACPKAIIUM IITaMMbl MHKPOOPTaHU3MOB
(Rizobium-6akrepun). Yxo/ 3a OMBITOM U YOOPKY OCYIIECTBIISUIA B COOT-
BETCTBUH C METOJMKOM MPOBEICHUS BETCTAI[MOHHBIX HCCIEA0BaHmA [4].

W3yganmu  copra  Oemoro  monmmHa — cenekmuu  PTAY-MCXA
mM. K. A. TumupsizeBa — I'amma, Jlera u Jletep-1 — B cpaBHEHUH C COPTOM-
cTaHgapToM MaHOBUIIKHA.

JlepHOBO-TIO30/IHCTas CyllecUaHasl TOYBa HAa BpPEMS 3aKJIAAKH OIBITa
nMerna CIeAYIOIYIo XapakTepucTHKy: rymyc — 1,21 %, pHyg 5,16 enunwm,
coJiep)KaHue TOJBMKHBIX coeanHenuit pochopa u xamust 146 u 117 mr/xr
COOTBETCTBECHHO, CYyMMa OOMEHHBIX OCHOBaHwMiA 8,7 Mr-3kB. Ha 100 r mOYBHI
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npu creneHu HachimeHHocTH [IIIK ocHoBanmsmu — 77 %. AHanm3 3epHA
BBITIOJTHEH B aKKPEJINTOBAaHHOW MCHbITaTeNbHOM J1aboparopun ®I'EOY BO
«bpsinckuit 'AY» na npubope Tepmuon, Kanens 105 no M 04-38-2009.

B Tabnuue npuBeneHs! pe3yabTaThl aHaIM30B 00pa3loB 3epHa JIFOIHMHA.

AMHHOKHCJ/IOTHBII cocTaB 0e/1ka 3epHa 6e/10ro JIONHHA, % HA BO3IYLIHO-CYXYI0 HABECKY

AMHHOKHCIOTL Coprta 6ernoro Jonuaa
MaHOBHIIKHIT Tamma Jlera Jerep-1

Ypoorcaiinocms 3epHa,
/cocyo (HCPes = 2,7) 14,0 15,4 16,1 18,9
Codepocarue 38,2 38,7 38,4 37,6
Ccbipo2o npomeuna
JIu3uH 1,60 1,40 1,39 1,20
Banun 1,01 1,14 1,05 0,83
METHOHHH 0,22 0,30 0,25 0,21
Jleiinun + M3oneinuy 3,31 2,94 2,93 2,59
Tpeonnn 1,46 1,35 1,41 1,24
denunanadud 0,91 0,90 0,82 0,75
ApruHUH 4,13 4,84 4,76 3,73
Cymma He3amMeHUMbIX
aMUHOKUCIOM 12,64 (33,0 %) | 12,87 (33,3 %) | 12,61 (32,8 %) | 10,55 (28,1 %)
(% K cvipomy npomeuty)
IRiZi00508 1,14 1,11 1,01 0,92
AsaHuH 1,13 1,01 0,96 0,86
[Iponun 1,09 1,04 1,06 0,87
CepuH 1,86 1,57 1,51 1,45
Tuposun 1,57 1,47 1,38 1,19

Bce ucneiTyeMbie copTa B CPaBHUTEIBHOM HM3YYCHUU IMOKa3ad 0OJIb-
Iy MPOAYKTUBHOCTb, YEM COPT-CTaHAapT MaHOBHIKMH, a Hamboee
yposkaitHeIM ObLT HOBBIHA copT Hderep-1. OgHako mo o0meMy coaepKaHUIo
ceiporo mpoteuna copt Jerep-1 ycrymaer BceM paHee BBEJCHHBIM B IPO-
M3BOJCTBO copTaM. [lo colepkaHHI0 OCHOBHBIX HE3aMEHHMBIX aMUHOKHC-
JIOT BCE COpTa XapaKTepu3yrTcs: 0ojee HU3KMMHU 3HAYCHUSIMH, OTMe4ac-
MBIMH B JTepaType [S], 4To, BEpOsiTHEE BCEro, eCTh CIICACTBHE BhIpAIH-
BaHU JIIOMUHA HA ITOYBE C HU3KUMU TIOKA3aTEIISIMU TLIOIOPOTHSL.
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VK 639.6

INOYBEHHO-3KOJIOTHYECKHE YCJIOBHUS
CEBEPO-BOCTOYHOM YACTH MAJIOI'O KABKA3A
B TIPEJEJIAX ABEPBAHUI’KAHA

JI. 1. XAJINJIOBA, nuccepTanTka
Azep0OaiiKaHCKHI TEXHOIOTHYECKUI YHUBEPCUTET,
r. I'simxa, Azep6aiipkanckas PecryOnika

B reomopdornornyeckoM OTHOIIEHHH Ha CEBEPO-BOCTOYHOM CKIIOHE
Mautoro KaBkasa BeimensieTcsi BeICOKOTOpHasi 30Ha (m0 2700-3000 m Han
ypoBHEM Mops), cpenHeropHas 30Ha (1000-2000 M), HU3KOTOpHAS 30HA (10
1000 m).

BricokoropHas 30Ha 3aHUMAaeT BOJOPAa3JeIbHYI 4YacTh bompmoro Xu-
HAJIJArCKOro M MypoBAarckoro XpeOToB. 37ech OCHOBHBIMH IOPOJAMH,
CJTararIUMU CKJIOHBI TOP, SIBJISIOTCS U3BEepKeHUs (IpopupHThI, Tnodupu-
ThI, TPAHUTSI U JIP.) ¥ 0CaIOYHBIC MOPOJIbI (U3BECTHSIK, ICCYAHUKH), 3 TAKKE
IPOAYKTHl UX BbIBeTpHBaHMA. OHa XapakTepU3yeTcsl HaJHMYUEeM KPYIHBIX
CKJIOHOB C TJIyOOKHMM PacwICHEHHUEM PeUHbIX noauH [1, 2, 3].

CpenHeropHasi 30Ha TakXKe IMPECTaBICHA TIYOOKO pacuIeHCHHBIMH
PEYHBIMU JTOMHAMH, BOJOpPA3/eiIaMH H IOBEPXHOCTSMH BBHIPABHHUBAHUSL.
OCHOBHBIMH TIOPOJAMH, PACIPOCTPAHCHHBIMU 311€Ch, SBIISIOTCS MEPTEINH,
JOJIOMUTEI, KapOOHATHBIC TIIMHEI U JIp.

HuskoropHas 30Ha 3aHHMAeT IOJIOCY, OKaHMIIIONIYIO CPEIHETOPHYIO
30Hy. OHa ciI0kKeHa IOPCKUMH, MEIOBEIMHA U TPETUYHBIMU BYJIKAHOTCHHBI-
MH M OCAQJ0YHBIMU MMOPOAaMH. YCIOBHs penbeooOpa3oBaHus CIOCOO-
CTBYIOT ()OPMHUPOBAHHUIO PACHIICHEHHOTO JACHYIAIMOHHOTO peibeda.

Kimumar uccnenyemMoro MaccuBa XapakTepH3yeTcsi CIEeIYIOUIMMH MOKa-
satensamu [1, 4, 5]:

— JUI1 HaropHOM TYHJpPBl XapaKTEePeH KIMMAT Ul BBICOKOTOPDHOM M
CpEeIHETOPHO 30HBL;

— C XOJIOAHOM U CyXOH 3UMON U YMEPEHHO-TEIUIbIM KJIMMAT C CyXOH 3U-
MOH, Kak AJisl IpEeArOpHON 30HBI.
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B wuccrnenyemoit 3emienenbueckol 30HE PacHpoOCTPaHEHBI TOPHO-
JIECHbIE KOPUYHEBBIE OCTEITHEHHBIE M TOPHBIE CEPO-KOPUYHEBBIE TOYBHI.

OTH NOYBBHI MO TPaHYJIOMETPUYECKOMY COCTaBY JIETKOTJIMHHUCTHIE, (QH-
3u4eckas TiMHa cocraBisier 62,8-65,7 %; rymyc — 5,47 % u BanoBoi
azot — 0,36 %, cymma mornomeHHbIx ocHoBanuii (Ca + Mg) 33,90 mr-aks.
Ha 100 r noussi [2, 4, 5].

I'opHO-cepo-KOpUYHEBBIE IOYBHI XapaKTEPU3YIOTCS TSKEIOCYTIIMHH-
CTBIM T'PaHyJIOMETPHYECKHM COCTABOM, a B BEPXHEM TOPH30HTE (QH3HUE-
CKO# TiuHBI copepxkutcs 59,5 % wmmu 27,76 %, rymyc cocraBuser 5,1 %,
azot BanoBoit — 0,36 %, cymma moriomeHHBIX ocHoBaHHi (Ca + M(Q) B
BepxHeM ropu3oHTe paBHa 31,31 mMr-skB. Ha 10 T TOYBEHI.

l'opHO-yroBble MOYBBI pacHpoOCTpaHeHbl B mpenenax BbicoT 1800-—
2400 M Hajg ypoBHEM MOpsl M 3aHMUMAIOT 3HAYUTEIBbHYIO IUIOmanb. OHU
pas3ziensoTcs Ha JIyroBO-IEPHOBBIE M JIyTOBO-4€PHO3EMOBHAHBIC. ['OpHO-
JIYTOBBIE TOYBBI XapaKTEPH3YIOTCS YKOPOUEHHBIM TpoduieM. MoOIIHOCTh
nx cocraiser 30-50 cM, U Ha MOBEPXHOCTH OHM UMEIOT XOPOLIO Pa3BUTHIN
JIepHUHHBIN ciioi. 1o rpaHysioMeTpruYecKkoMy COCTaBy OTHOCSTCS K CYIJIH-
HHUCTBIM U TNIMHUCTHIM 1TOYBaM. B BEpXHUX rOpHU30HTaX COAEp)KaHue 00lie-
ro a3oTa cocramisier npuMepHo 0,6 %, a CyMMa TOTJIONIEHHBIX OCHOBaHMH
(Ca + Mg) konebmercst B mpenenax ot 33 mo 45 mr-3kB. Ha 100 T TOYBHL
I'opHO-nyroBBle TMOYBEI OTJIMYAIOTCS W XOPOLIMMH BOJHO-(PH3MUECKUMHU
cBoiicTBamMu. B BepxHeM cimoe ux o00BeMHBI Bec coctaBimser 0,7-
0,80 F/CMS, BogomnponuaeMocts papaa 3,0—4,0 MM/MuH. DTH MOYBBI HC-
TOJTB3YFOTCS B OCHOBHOM KaK JIeTHHE mactouia [4, 5].

PactutenbHOCTB, XapakTepHas Uil CEeBEpPO-BOCTOYHOM uyacTm Masoro
KaBka3a, noqunHeHa 3aKOHY BEPTHUKaJIbHOM MOSCHOCTH.

30Ha OoposjaueBoll MONYCTENH, 3aHUMAIOIIAst IPEArOPHYIO HOJIOCY, SB-
JSIeTCs IePeX0oa0M K JecHOH 30He. OHa XapaKTepu3yeTcs pa3BUTHEM CTell-
HBIX PACTUTEIIBHBIX BHIOB.

Ha uccnenyeMbIx TeppUTOPHSX BBIAEIEHBI Jieca CPEHETOPHOTO M HUX-
HEropHOro nosicoB. CpeTHETOpHBIH JIECHOH TOsIC (OH PacIoyiokeH OT METOK
900-1000 m mo 1600-1700 M Haxg ypoBHEM MOpSsI) XapaKTEPHU3YeTCs pa3BU-
THeM OyKOBO-TpabOBHIX JiecoB. 30Ha cybanprmiickux ayros (1800-2400 m
HaJl ypOBHEM MODS) 3aHHUMAET I0’KHYIO 4acTh HCCIIEyeMOM 30HBI M Xapak-
TEpU3yeTCs Pa3BUTHEM 37IaKOBOTO PAa3HOTPABBSL.
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VK 631.95:633.521

IPPEKTUBHOCTb COBMECTHOI'O IPUMEHEHMST
IMUKACTACTEPOHA, MUHEPAJIBHBIX YAOBPEHUU
N NECTUIUAOB HA JIBHE MACJIMYHOM

A. A. XOISIHKOB, kaun. c.-x. Hayk, nouent; O. H. XOIsTHKOBA
YO «benopycckast rocyjapcTBeHHAsI CEILCKOXO3SHCTBCHHAS aKaJEMUs,
r. l'opku, Pecniydnuka benapych

Jlen MacnmuuHBIA — IICHHAs TEXHUYECKas KyJIbTypa MHOTOCTOPOHHETO HC-
0JIb30BaHus. PeanbHas BO3MOXKHOCTh YBENWYEHHUS MPOU3BOJCTBA JIbHA — 3TO
YCOBEPIICHCTBOBAHUE CYILIECTBYIOIIUX M pa3pad0TKa HOBBIX 3JIEMEHTOB TEXHO-
JIOTHH BO3JIEJIbIBAHUS, CIIOCOOCTBYIOIIUX POCTY €ro ypOXKalHOCTH U KadyecTBa.
B penienun mpaHHOM MpoOieMbl B)KHOE 3HAUEHHE MMEIOT HKOJIOTHUECKH 0e3-
oracHble, pecypcocOeperaroiue arpoHOMHYECKHE PUEMBbI, CO3/IaI0IINE ONTH-
MaJIbHBIC YCJIOBHSI TUTAHUSI PACTCHHI.

CymecTBeHHBIM  ()aKTOPOM  JajIbHEHIIEro MOBBIMIEHNS MPOLYKTHBHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KYJbTYP, 110 MHECHHIO Psijia YYCHBIX, SBISETCS TPUME-
HEHHE PETYJISITOPOB pOCTa PacTeHUil Kiacca OpacCHHOCTEPOUIOB. DTHU COEIH-
HEHHS UMEIOT MPHUPOJHYIO CTPYKTYPY, HIMPOKO PACIPOCTPAHEHBI B PACTUTEIb-
HOM MHpE, SBJISIOTCS NPUBBIYHBIMM JUIS YeJIOBEKAa U KMBOTHBIX BCJIEJCTBHE
00BIYHOTO TIOTIAJIAHKS B OPTAHW3M BMECTE C MHIIECH U METa00IM3MOM TPaUIIH-
OHHBIMHU IYTSMH, YTO B 3HAYUTEIHLHON CTEIICHU rapaHTUPYeT 0e30MacHOCTh UX
MPUMEHEHHUSI.

Bonpoc o BO3MOXXHOCTH TNPUMEHEHHS OpacCMHOCTEPOMIIOB Ha JIbHE Mac-
JIMYHOM TIOCTaBJICH JIABHO, OJIHAKO W3YyYCHHE MX HE MMEJIO CUCTEMHOTO Xapak-
tepa. [IpoBeneHue e UcciieIOBaHUN Ha JIbHE MACIMYHOM C HCIIOJIb30BaHUEM
OTEYECTBEHHOTO TMperapara Kiacca OpacCHHOCTEPOUJIOB 3IMUKACTACTEPOHA —
HOBOE U aKTYyaJIbHOE HaIlpaBJICHHE.

U3ydyenne BOMPOCOB, MOCTAaBIEHHBIX MNPOrpaMMON HCCIEIOBAaHUH, OCY-
niecTisiiock B 2016 r. B moneBoM omnbite (onbiTHOE noste YO BI'CXA) Ha nep-
HOBO-TIO/I30JIUCTOH JIETKOCYTJIMHUCTOMN TOYBE, a TaKXKe B JIAOOPATOPHBIX OIIbI-
Tax B JIA0OPATOPHSIX aKaJEMHUH.
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I/ICCHe)IyeMBIﬁ COPT JiIbHa MAaCJIUYHOTIO — CamroT (HO3)1H€CH€J'H)II71, CCIICKI MU
PVYIT «Uucturyr nbHa HAH Benapycu»). 113 MuHepaybHbIX yI0OpeHH MpH-
MEHSIM MOUYEBHHY, cynepdocdar, XIOPUCTbIA KaIuid.

JIyis 3aIIUThI JIbHA OT KaJbIIMEBOTO XJIOpo3a (DOHOM Ha BCEW IUIOLIAIU TIO0-
C€Ba B (1)8.36 BCXOJOB BHECJIU MHUKPOIJIEMCHTBI IUHK U 60p B BUJC X€JIATUPO-
BaHHBIX ¢ DJITA KOMIIIIEKCOHATOB.

3HI/IKaCTaCTep0H SABJIACTCS HENOCPEACTBECHHBIM OMOCHHTETUYECKUM npen-
MIECTBEHHUKOM 6pacc1/IHon1/ma B paCTHTeJ’IBHOfI KIICTKE, TIPOSABIIACT (1)1/131/10.110-
THYECKYI0 aKTUBHOCTb U OYC€Hb YAaCTO BBITIOJHACT POJIb OCHOBHOT'O 6paccy1Ho—
crepousa.

Nwmerorcst manHeie, 9T0 24-3IHKACTaCTEPOH YCHIIMBAET POCTOBEBIE IMPOIIEC-
CBl, MOBBILIAET CKOPOCTh POCTa OCHOBHOTO KOPHS M Y/UIMHEHHS KOPHEBBIX
BOJIOCKOB, YCHJIMBAET CTPECCOYCTOMYMBOCTh PACTCHHH, MOBBIIIACT UX HM-
MYHHTET U TIPOTyKTHUBHOCTb.

Cunre3upoad npemnapatr B [HY «HCTHTYT OMOOpraHWYECKOH XUMHUHN
HAH Benapycu».

YcTaHOBIIeHa BBICOKAs A(PPEKTUBHOCTh HOBOTO (PUTOTOPMOHA 3SITHKA-
cTacTepoHa. B MoJIeBOM OIBITE 3MHMKACTACTEPOH MOBBICHII BBDKHBAEMOCTh
MOCEBOB K YOOpKe; crocoOCTBOBal (pOpMHPOBAaHHIO KOPHEBOH CHCTEMBI, B
1,3-1,4 pa3za Gosnee MOUIHON, 4eM 0€3 POCTOPErysATOpa; ABOMHBIC 00pa-
OOTKH pacTEeHHUIl AMHKACTACTCPOHOM CHHU3WIU MOPAKCHHOCTh JIbHA BCEMU
00JIe3HAMH TIO CPaBHEHUIO C KOHTpOJEeM B 2,4 pa3a u 0OIIyI0 WHHUIHPO-
BaHHOCTH ceMstH Ha 1,2-3,9 %.

Pocroperymsarop, BHeceHHbIH Ha poHe NysPsoKgg B 6akoBoif cMecH c mie-
CTHIMJAMH JIBAXK/IBI 32 BETETAIHIO («eJI0YKa» W OyTOHHM3anwus), 00eceyr
monyderne 21,6 /ra mbHOCceMsH. OT SMMKacTacTepOHA MPHUOaBKa ypoKaii-
HOCTH CeMsiH cocTtaBuia 2,5-3,8 1m/ra, 4To DKBHBAJICHTHO NPHUOABKE OT
45 Kr/ra MMHEpaJIbHOTO a30Ta.

DNUKACTACTEPOH CIOCOOCTBOBAJ MOBHINICHUIO COICPIKAHUS XKHpa B Ce-
MEHaX JIbHA: MPUOABKK OT (UTOTOPMOHA K MUHEPAITLHOMY (POHY COCTaBHIIN
0,6-1,1 %.

Brecenne pocroperyisiTopa B OOUH NPHEM B CMECH C NECTHLHIAMH Ha
¢done NysPgoKgy 0becnieunio momyyenue 428,0 pyb/ra ycliOBHOTO YHCTOTO JI0-
X0Jia TIpU BBICOKOM ypoBHe peHTabensHocTH — 189,9 %; mpu obpaboTke moce-
BOB JIIMKACTACTCPOHOM JABaXKbl 3a BETrCTallUIO ch'IOBHBIfI YHCTBIA J0X0J CO-
craBun 928,6 pyd/ra, ypoBeHb peHTabensHOCTH — 227,6 %.

B 1a60paTOpHOM OIBITE SMUKACTACTEPOH B KOHIEHTpALUH 107" % noBbicH1
SHEpruto npopacranus 10 84 %, nabopaTopHyro BcxoxecTb — 10 90, cuiay po-
cra cemsir — 110 87 %, maccy 100 mpopoctkos (1) — 10 141,7 % K KOHTPOITIO.

Pa3pabaTsiBaeMBIe arporpreMbl BIMCHIBAIOTCS B CYIICCTBYIOIIYIO TEX-
HOJIOTHIO BO3JENIBIBAHMUS JIbHA MACTHIHOTO M HKOJIOTHYECKH 000CHOBAHBI.
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V]IK 631.452:445.4:631.48

JAHAMUKA COAEPKAHUSA NOABUKHOT'O ®OCDPOPA
O ®A3AM BETETAILIAU O3UMOM MIIIEHULIBI

B. C. IXOBPEFBOB, n-p c.-x. Hayk, mpodeccop;
J1. B. KAJIVT'UH, kaHnz. c.-X. HayK, IOLUECHT
OI'BOY BO «CtaBponosibCKuii rocy1apCTBEHHbINH arpapHblii YHUBEPCUTET»,
r. CraBponons, Poccust

Bhllie04eHHbIe YePHO3EMBI CYIIECTBEHHO OOCIHEHBI MOABUKHBIMH (Op-
MaMH KaK Makpo, Tak ¥ MUKpoasemeHToB [1-3]. B mporuecce nouBooOpa3oBa-
HUS 3HAYUTEIBHYIO TpaHCHOPMAIHMIO MpeTepresia MUHepalbHasi OCHOBA MOYB.
HaunOonbiuit 7eUIUT 3TH MOYBBI UCIIBITHIBAIOT B Gocdope, KalbIHH, Cepe U
MHKpPODJIEMEHTAaX, TAaKUX, KaK MeJlb, MapraHell, IUHK, KoOanbT, MosmoaeH [4].

UccnenoBanusi MpoBOAMINCH Ha ONBITHONW cTaHIMK CTaBpOIOIBCKOTO TOC-
yIapCTBEHHOTO arpoyHuBepcuteTa. CyNIHOCTh OMbITA 3aKJIF0YANIACh B MOBBIIIE-
HUM IUTOJOPOAMS YEePHO3EMa BBIEIIOYCHHOTO IIyTEM BHECEHHS CIEAYIOLIMX
TOPHBIX TIOPOJ: amaTuTa, W3BECTHAKA-pakylledyHuka, (ocdorumca u Jecco-
BUJIHOTO CYTJIMHKA.

JIuHaMuKa coJep:kaHus NOABUKHBIX (hopm docdopa no ¢pazam pa3sBUTHS MIIEHULBI

Bapuanr onbira P20s Mr/ir

1 2 3 4 5 6 7
1. Kontpoub 19,0 | 19,1 | 185 | 185 | 19,1 | 185 | 184
2. JleccoBuanblii cyrnuuok 40 t/ra 204 | 20,7 | 21,7 | 21,2 | 210 | 215 | 20,3
3. VI3BeCTHSIK-paKyIIeYHHK 6 T/Ta 210 | 21,2 | 22,4 | 23,0 | 224 | 22,2 | 215
4. V3BecTHsIK-paKymeyHuk 12 t/ra 213 |1 221 | 220 | 235 | 235 | 231 | 22,4
5. Anarur 1,5 1/ra 224 | 224 | 235 | 231 | 234 | 232 | 22,0
6. Anatut 3 T/ra 231 | 233 | 241 | 242 | 244 | 240 | 231
7. ®ocdorurc 12 t/ra 204 | 215 | 22,6 | 222 | 21,8 | 215 | 211
8. M3B.-pak. 6 T/ra + anatur 1,5 T/ra 224 | 222 | 234 | 238 | 241 | 235 | 23,4
9. U3B.-pak. 12 1/ra + anarut 3 T/ra 215 | 241 | 248 | 251 | 242 | 244 | 240
10. U3BecTHAK-pakyiieuyHuk 6 T/ra + docdo- 221 | 239 | 242 | 252 | 242 | 246 | 242
runc 12 t/ra ’ ’ ’ ' ' ' '
11. U3B.-pak.12 1/ra + anarur 3 1/ra pocdo- 235 | 245 | 245 | 244 | 255 | 253 | 241
runc 12 t/ra
12. Jlec. cyri. 40 1/ra + u3B.-pak. 12 1/ra + 234 | 247 | 251 | 246 | 251 | 252 | 242
amatut 3 1/ra + ¢ocdorumnc 12 t/ra

a3l pa3BuUTHs MIIEHHUIBL: 1-5 — oceB, 2-s1 — KylleHue, 3-s1 — BBIXOJ B
TpyOKy, 4-1 — IBETeHHe, 5-s — MOJOYHas CIEeNOCTb, 6-1 — MOJIOYHO-
BOCKOBasI CIIEIOCTb, -5 — ITOJHAs CIIEIOCTD.
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Kax BugHO M3 Tabmwipl, coaepkanue docdopa 1o BceM ¢aszaM pa3Bh-
TS MIICHULBI YBEIUYUIOCH OTHOCUTEIBHO KOHTPOJIS.

Haumenbimii 3¢ dext no comepxanuto (ocdopa gano NpUMEHEHHE
JICCCOBHUJIHOTO CYIIIMHKA (2—3 MI/KT).

HauOomnbIiiee BIUsHUC HA COACPIKAHUE ITOTO IJIEMEHTA B IIOYBE OKA3aJI0
MpPUMEHCHHE anaTuta 4—6 MI/KT, B 0OCOOCHHOCTH TPU COBMECTHOM BHECE-
HUHM METMOPAHTOB, H YBEJIUUCHHE COCTABUIIO 6—8 MI/KT.

[IpoBeneHHBIC UCCIIEIOBAHUS SBHO ITOKA3bIBAIOT, YTO BHECEHHE TOPHBIX
MOPOJT OKa3BIBACT CYIICCTBEHHOE BIUSHHE Ha 3(QeKTHBHOE IMIOAOpOaHe
MIOYBBI, YITYYIIUB €€ XUMHUIECKAN COCTAaB.
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VJIK 502.55:553.98

OIIEHKA BO3MOXKHOCTU UCITIOJIb30BAHUS IIJIAMOB
HEUTPAJU3AIIMA HE®TEITPOJYKTOB ITPEIIAPATOM
«DESTROIL» B KAYECTBE IUTATEJBHOM TOBABKH
JJISI BEAHBIX TYMYCOM IIOYB

A. P. IBII'AHOB, akanemuk; A. C. TIAHACIOI'H, kann. xum. HayK
YO «benopycckuii HalMOHAIbHbBIA TEXHUUECKUH YHUBEPCUTET,
r. MuHck, Pecriyonuka Benapyce

HawnbGonee pacnpocTpaHeHHBIMH METOJaMH O00e3BpEKUBaHUs HedTe3a-
TPS3HEHHBIX TPYHTOB SABISIOTCS OHOJOTHYECKHWH (TpUMEHEeHHe Ouoze-
CTPYKTOPOB) M XUMUYECKUH (IPUMEHEHHE XUMHUIECKUX PEareHTOB).
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Bonee nmepcrnieKTHBHON TEXHOJIOTHUEHN SBIIACTCS yOaleHne HePTernpoIyK-
TOB OMOJIOTMYECKMMHU METOJIaMH, ITOCKOJIbKY OOJBIIMHCTBO OHOJECTPYKTO-
POB HETOKCHYHO /IS YEJOBEKa, TCIUIOKPOBHBIX JKUBOTHBIX, MTHII, THIPO-
OMOHTOB M OKpY)Kalolleil cpelbl, a TakkKe CIOCOOCTBYIOT YBEIHYEHHIO
IUTOJIOPO/NST TIOUBBI 32 CUET KOJIOTMYECKH HEUTpPaTbHBIX MPOJIYKTOB pac-
naJia yrieBoJI0pooB U OMoMacchl MUKPOOHOW KyJIbTYpHI.

Llenbro nanHOM pabOTHI OBUIO TPOBEACHHE MEAUKO-OMOIOTHYECKUX HC-
CJICIOBaHUI HA IIPEIMET OLICHKH TOKCHYHOCTH CaMOro Iperapara, a Takxke
NPOAYKTOB HEHTpalu3anuy HeTenpoayKTOB B IPyHTaxX OHOIOTHYESCKUM
npenapaTomM «JlecTpoii».

B pesynbrare mnpoBeneHHS MEIMKO-OMOJIOTMYECKUX HCCIEIO0BaHUMN
YCTaHOBIIEHO, YTO caM Ipenapar «Jlectpoiin» He obnanaer KyMyJIiTHBHBIM
U KOXXHO-PE30pTHBHBIM jelcTBHeM. COIIacCHO aKTy TMTMEHHUYECKOM JKC-
neptusbl Ne 712-10-01-77-3-5, o kiiaccuuKanuy TuApOIMTHIECKUX dhep-
MEHTHBIX TIpernapaToB MO Hauboiee TOKCHUYHOMY IapaMmeTpy — CTENeHH
OMACHOCTH TIPH BHYTPIIKEIYAOYHOM MOCTYIUICHUH M MPU BHYTPHOPIOLIMH-
HOM BBEJCHHH — €r'0 MOXXHO OTHECTH K MaJloOOINacHBIM Ipemaparam [V
KJ1acca OIaCHOCTH.

O06paszer mouBH nociie 00padoTku npenapaToM «Jlectpoiin» He obmana-
eT ()UTOTOKCHYECKUMH CBOWCTBAMU C YYETOM COPTOBBIX OCOOCHHOCTEH
TECTHPYEMBIX KylbTyp. Ilo Hamboiee TOKCHYHOMY HapaMeTpy — CTEHEHH
OIMaCHOCTHU NPU BHYTPUIKECITYJOYHOM IMOCTYIIJICHUU — UX MOXKXHO OTHECTHU K
MaJjoonacHbIM BemiecTBaM [V kimacca omacHOCTH (aKT TUTHEHHUYECKON JKC-
neptusbl Ne 712-10-01-78-3-5).

Bomp! nociie 00paboTkH MpemnapaToM MOXKHO OTHECTH K MajO0OMAaCHBIM
BelecTBaM [V kiacca ommacHOCTH (aKT TMTHEHUYECKOH dKenepTH3bl Ne 712-
10-01-79-3-5). UccnenoBanubiii 0Opasel] BOAbI mociie 00paboTKu He 00Ja-
Jaet pUToTOKCHUeCKUMU cBoiicTBaMu [1-6].

ITo pesympTaTam mpoBeneHHBIX HcmbITaHHK mpemaparta «DESTROIL»
MOXKHO CZieJiaTh BBIBOZ 00 3((EKTHBHON HEHTpatn3auud HeTENpOIyKTOB
B [T0YBAX U BOJHBIX PAaCTBOPAX.

[IpyMeHeHHe mpenapaTa MO3BOJIHIO YCKOPHTh MPOLECC €CTECTBEHHOM
pereHepanyy 3arpsA3HEHHBIX 3€MeNlb 0 3 MecsleB C ynajueHueM 66 %
HeTenpoayKTOB.

Bo3szeiicTBue npenapaTta Ha HIMPOKHIA CHIEKTP YrIIEBOAOPOJIOB MTO3BOJIS-
€T COKpPATUTh CTOMMOCTH OYUCTKH CTOYHBLIX BOJ B pa3bl IO CPaBHCHUIO C
pC€arcHTHBIMU METOJIaMU.

HpenapaT HE TOKCHUYECH IJIsI YCJIOBEKA MW TCIUIOKPOBHBLIX XHWBOTHBIX,
YCTOIYMB K XMMHYECKOMY 3arpsA3HEHHIO BOABI M II0YB, aKTHBEH TOJIBKO B

219



KUCJIOPOHOM Cpejie, YTO UCKIIoUaeT 3apaykeHHe UM 3eMHBIX HEJIp, CII0CO0-
CTBYET YIOOPEHHIO MOYBBIL.
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AJIbTEPHATABHBIN CTTIOCOB YTUJIN3AIIAA ITBLJINA
IF'A30O0OYUCTKHN KOMBUKOPMOBBIX 3ABOJOB

A. P. IBI'AHOB, akanemuk; A. C. TAHACIOI'MH, kanx. xuMm. Hayk
YO «benopycckuii HalMOHAJIbHBIA TEXHUUECKUH YHUBEPCUTET,
r. MuHck, PecniyOnuka Benapycs;

H. H. BOPOTHHKOB, renepanbhslit koucTpykTop OO0 «/I1B roHn0oH»
1. Kaceiap, Munckas o611., Pecriyonuka benapycs

B nacrosimee Bpemsi OCTpO CTOUT BONPOC YTHIIM3ALUHM MBUIM Ta3o-
OYHCTKH KOMOMKOPMOBBIX 3aBOIOB.

OCHOBHBIM METOJIOM €€ yTHIIM3AIlNH ABIISETCS 3aXOPOHEHHE Ha ITOJH-
rorax TBO (TBepapix OBITOBBIX OTXOJMOB, MOJOOHBIX KUZHEIACATSILHOCTH
YeII0BeKa).

Ha cerogusmnuii 1eHb CYIIECTBYET PsIi aJbTEPHATUBHBIX TEXHOJIOTHH,
KOTOpBIE TO3BOJISIOT HE MPOCTO 3aXOPOHHUTH JAaHHBIA THIT OTXOAOB, HO U
HCTIOJIb30BaTh UX B KAUECTBE UCTOYHHUKA MOTYyYEHUS TETIOBOM SHEPTHH.

Ienbto nanHO¥W pabOTHI OBUIO TMPOBEICHHE HCCICAOBAHHMN IO U3yYe-
HUIO 3(G(GCKTUBHOCTH YTHIM3ALUUU TBUIM Ta300YHCTKA KOMOMKOPMOBBIX
3aBOJIOB, & TAKXKE OIIEHKA BO3MOXHOCTH €€ UCIOJIb30BaHUS B KQUeCTBE ajlb-
TECPHATUBHOI'O UCTOYHUKA MMOJTYYCHU TEIIOBOM OHEPIruu.
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HccnenoBanust 1mo n3y4eHuo 3)(HEKTHBHOCTH YTHIN3AINUN TPOBOIUIH
Ha DKCIIEPUMEHTaJIHbHOM Ta30T€HEPATOPHOM BOJOTPEHHOM KOTie, paboTa-
IOIIEM Ha TBEPJIOM ToIuBe «pe3ycT-04» momHuocTeo 100 kBT.

BraxHOCTh TBUTH Ta300YUCTKH KOMOMKOPMOBBIX 3aBOJIOB, HOCTYIIAKO-
el Ha yTHIN3annio, cocTaBisiia 17 %.

B Xxojme mpoOBENCHHBIX WCIBITAHWN YCTAHOBJICHO, YTO NPU paboTe B
IITATHOM PEKUME TEMIIEpaTypa ra3oB, BBIXOJAIIUX M3 TOMKH, COCTABIILIA
1037-1054 °C. CopnepxaHne XHMHYECKHX BEIIECTB HMEIO CIETYIOIIHE
cpennne 3HauenHus: yraepoaa okcun (CO) — 712,5 mr/m®; kucnopox (O,) —
8,17 £ 0,16 %; yranepoaa muokcun (CO,) — 11,72 + 0,17 %, azota OKCH/IbI
(NOy) — 273 mr/m®, ceper muokcun (SO,) — 91,4 Mr/m®, kosdduuueHT u3-
oObiTka Bo3ayxa (A) — 1,6.

Takum 00pa3oM, MOKHO KOHCTAaTHPOBATh, YTO MPH PadOTe B IITATHOM
pEeXUMeE YCTAaHOBKH «pe3ycT-04» obecreunBaeTcsl BBICOKAs TEIIOOTAada
1037-1054 °C, BrIOpoCHI B atMochepy cooTBeTcTBYIOT TpeboBanusiM CTh
1626.1-2006 i KOTEIbHBIX YCTAHOBOK, BBEJICHHBIX B SKCIUTyaTaIUIO IO-
cne 01.07.2006 r.

V]IK 633.12:636.087.8:630*232.318

BJIMAHUE IPUMEHEHUA BUOINTPEITAPATOB
HATYCTOTY CTOSIHUSA U ITOJIEBYIO
BCXOXECTb 'PEYNXU

A. P. IBI'AHOB, 1-p c.-x. HayK, npodeccop; 1. B. IOJIXOBCKAS, accuctent
VYO «benopycckas rocy1apcTBEHHasl CEIbCKOX03sHCTBEHHAs aKaJeMUs»,
r. l'opku, Pecnyonuka benapychb

OmHUMH 13 BaXKHBIX ITOKa3aTelel, OKa3hIBAIOIINX BIMSIHNUE HA YPOBECHb
YPOXaHHOCTH IIOCEBOB, SBJISIOTCS KOIUYECTBO PAaCTEHUH K (a3e MOJHBIX BCXO-
JIOB W TIONIeBas BCXOXKECTh, (opMupyromuecs moJx Bo3aeiicTBHEM (akTopoB
BHEIIHEW cpenbl U ypOBHS arpoTexHukH [1].

[Ipumenenue OuornpenapaToB /it 00pabOTKH CeMsH Kak Ha Oe3MHHEepasb-
HOM (hoHE, TaK U IPHU BHECEHUH MAKPOYIOOPEHHi criocoOCTBYET pOCTy MoKa3a-
TeJel TYCTOThI CTOSIHUSI PACTEHHUH U TI0JIEBOM BCX0KECTH IPEUUXH, TIPUUEM IIPH
COBMECTHOM HCIIOJIb30BAaHUU pH300aKkTepuHa M (PUTOCTHMOQOCA HPOSBISICS
CYMMUPYIOIIUI MOJOXKHUTENbHBIA 3()(EKT NeHCTBUS NAHHBIX IMPENapaToB MO
CPaBHEHHIO C OMUHOYHBIM MX MPUMEHEHHEM (Tabiuia).
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ryCTOTa CTOSTHU S pacTeHm‘i B (])asy BCXOAbI H IMOJIEBasl BCX0KECTh I'PEYNXH

2012 T. 2013 1. 2014 . cpepee
3a 3 roga
Bapuant
wrr/m? % /M2 % 1rr/m? % wrr/m? %

1. Konrpons 2280 | 76,0 | 246,0 | 82,0 | 2120 | 70,7 | 228,7 | 76,2
2. PgoKao 2287 | 76,2 | 2473 | 824 | 212,7 | 70,9 | 2296 | 76,5
3. N3oKeg 2273 | 758 | 2453 | 81,8 | 2120 | 70,7 | 2282 | 76,1
4. N3oPsoKgo 236,0 | 78,7 | 251,3 | 838 | 216,7 | 72,2 | 2347 | 78,2
5. NusPeoKeo— pon 236,0 | 78,7 | 252,7 | 84,2 | 2247 | 749 | 2378 | 793
6. N3oP30Kgo 2320 | 77,3 | 252,7 | 84,2 | 222,7 | 742 | 2358 | 78,6
7. NgoPsoKgo 2280 | 76,0 | 260,0 | 86,7 | 2240 | 747 | 2373 | 791
8. Kourpous + puzobakrepus 237,3 | 79,1 | 250,7 | 83,6 | 218,0 | 72,7 | 2353 | 785
9. Kontpous + ¢puroctumodoc 242,7 | 809 | 262,0 | 873 | 2173 | 72,4 | 240,7 | 80,2
10. Kowpors + pusobarcrepun + 2447 | 81,6 | 267,3 | 89,1 | 2227 | 74,2 | 244,9 | 816
¢durocTModoc

11. PgoKgo + przobakrepn 2480 | 82,7 | 2620 | 873 | 2173 | 724 | 2424 | 80,8
12. N3oKgg + putocTumodoc 2433 [ 811 ] 2620 |87,3 | 2180 [ 72,7 | 2411 | 804
13. N3gP30Kgo pr3obaxTepun 2420 | 80,7 | 268,0 | 89,3 | 2293 | 76,4 | 2464 | 82,1
14. N3oP30Kgo + purocTimodoc 2513 | 838 | 2633 | 878 | 2287 | 76,2 | 2478 | 82,6
15. NaoPsokso + prtsoarreputt + 2540 | 847 | 2733 | 91,1 | 2333 | 77,8 | 2535 | 845
¢durocTModoc

HCPy5 16,1 54 17,7 59 15,7 53 9,5 32

PazpenpHOE MpUMeHEHHME Kak pU300aKkTepuHa, TaKk U (uTocTUMOdoca
JUISL TIPEIITOCEBHOW OOpabOTKH CeMSH TpeYrXu 00eCIeynuBaio MPUMEPHO
OJIMHAKOBEII YpOBEHH I'YCTOTHI CTOSHUS pacTeHuil B (pa3y BCXomabl Ha 6e3-
MHUHEpPAJILHOM YPOBHE MUTaHWs 0Oe3 NmpuMeHeHus ynoOpenwit. HambGonee
BBIPQKCHHO JICHCTBUE OMOINpPEnapeToB Ha Oe3MHUHEPaTbHOM (DOHE TPOSIBH-
JIOCh TIPU COBMECTHOM IPUMEHCHHWH M TO3BOJMJIO YBEIHYUTH TYCTOTY
BCXOJIOB B cpenHeM Ha 16,2 wr/M? u [I0JIEBYIO BCXOXecThb Ha 5,4 %, 4ro
JTaKe BBIIIC, YeM B BapUAHTaX C IPUMCHEHHUEM MUHEPATBHBIX YIOOPCHHUIA.

Hcrnonb3oBanne pu3ob0akTepuHa HAa YPOBHE MHUHEPATHHOTO ITHTAHHS
PeoKgo 1 puTocTIMODOCa Ha YpoBHE MHHEpATLHOTO TUTaHUS N3gKgy 1M03-
BOJISUIO TIONYYUTh B cpeaHeM 2424 mT. u 241,1 mr. BcxomoB Ha 1 M2 U To-
neByto BcxoxkecTh 80,8 % u 80,4 % COOTBETCTBEHHO M IIPEBBICHTH BCXO-
JKECTh Ha KOHTpoJie Oosee ueM Ha 4 %.

Hawnbonee cymiecTBEHHBIM OBII POCT TyCTOTHI BCXOJIOB W TIOJIEBOM
BCXOXKECTH MPU HKCIOJIH30BAHUU OaKTEPHAIBHBIX IMPEMapaToB HA MUHE-
PAILHOM YpOBHE MUTAHUS C MCIOJIB30BAHUEM CPEIHUX 103 MaKpPOIJIEMEH-
TOB N3oP30Kgo. IIpy 00paboTka ceMsiH Tpeunxu pu300aKTEPHUHOM U BHECE-
HUM JaHHBIX JI03 MaKpPO3JIEMEHTOB I'yCTOTa PACTCHUH B (pa3y BCXOJOB CO-
craBuna 246,4 mrr/m’, monesast Bexoxkects — 82,1 %, npu odpabotke duro-
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ctumodocom — 247,8 /™M’ u 82,6 % COOTBETCTBEHHO, YTO BBIIIC HE TOJIb-
KO IMoKa3aTtesei KOHTpoJpHOro BapuanTa (ua 17,8 u 19,1 HIT/MZ, Ha 5,9 % u
6,4 %), HO u (OHOBOrO BapHaHTa MHHEpaNbHOro mutanus (Ha 8,4 u
9,8 mrr/m?, Ha 2,8 % u 3,3 %). CoBMecTHOE MPUMEHEHUE a30T(PHUKCHPYIO-
mero u ($ochaTMOOHITM3UPYIOIIET0 MPEnapaToB MO3BOJIMIO 3HAYUTEIHLHO
YBEJIMYHUTH TYCTOTY CTOSTHHS BCXOJOB (253,5 wr/M?) 1 IIOJIEBYHO BCXOXKECTh
(84,5 %), 4TO 3HAYMTEIHHO BHIIIEC MOKA3aTeIeil KOHTPOIs (Ha 24,9 /M’ 1
8,3 %) u ona (ua 15,7 mr/m° u 5,3 %).

TakuM 00pa3oM, MOXHO TOBOPUTB O BO3MOYKHOCTH OaKTepHalbHBIX
MPEnapaToB CIOCOOCTBOBATH YIIYUIICHNIO TIOKA3aTeNel TyCTOTH BCXOJOB U
MIOJIEBOM BCXOXKECTH I'PEUNXU IPHU MIPEATIOCEBHOIN 00paboTKe CEeMSIH U yCH-
JIMBATh CBOE MOJIOXKHUTEIBHOE JICHCTBHE P COBMECTHOM HCIOIB30BAHUH U
BHECEHHMH CPEJIHHUX JI03 BCEX MAKPOAJIEMEHTOB.

JINTEPATYPA

1. Moxaes, H. . IlporpaMmMmupoBaHHE ypOXKaeB CEIbCKOXO3SHCTBEHHBIX KYIBTYyp:
y4e6. mocobue / H. M. Moxaes, II. A. Cepuknaes, I'. K. CteibaeB. — Actana: donuanr,
2013.-160c.

VK 631.4

OIEHKA IIOAOPOAUS TOYB ITAXOTHBIX 3EMEJIb
IrOPOJOKCKOI'O PAUOHA

T'. C. UbITPOH, n-p c.-x Hayk, noueHt; T. H. ABAPEHOK, kan. c.-X. HayK;
JI. 1. LINBVYT, kanna. c.-x. Hayk; C. B. IIYJIBI'MHA, xanp. c.-X. Hayk;
. B. MATBIYEHKOB, kang. c.-x. Hayk; B. A. KAJIIOK, kaHz. c.-X. HayK, JIOLUEHT
PVYII «MIHCTUTYT OYBOBE/ICHUS U arPOXUMUN,
r. MuHck, Pecniyonuka Benapycs

Ha ocHOBaHMM MHOTOJETHHX HCCIECIOBAaHHN CEKTOpPAa METOJUKH KapTo-
rpadupoBanust u OoHuTHpoBKH 1MOouB PYII «MHCTMTYT TmOYBOBENCHUS U
arpoXUMHU» YCTAHOBJIEHO, YTO B YCIOBUAX bemapycu NpoayKTHBHOCTb
CeNILCKOXO3SIIICTBEHHBIX 3€MeJb OIpEeessieTcs, TJIaBHBIM 00pa3oM, THIIO-
BBIMM PA3IUYUAMU II0YB, CTENEHBIO MX YBIAXKHEHMS U TpaHyJlOMETpHUYe-
CKUM COCTaBOM IOYBOOOpa3yIOMIMX W IMOJCTWIAIOMNX nopoa. [laxorHbie
3eMi [ OpOOKCKOTO paifoHa OLEHMBAIOTCSA CaMBIM HHM3KHM OamioMm 3¢-
(hEeKTHBHOTO IUIONOPOANS Cpeau paiioHOB B pecmyonmke. M mostomy Hamu
ObLI MPOBEICH aHAIM3 KOMIIOHCHTHOTO COCTaBa IOYBEHHOTO IMOKPOBa U
paccMOTpeHbl (aKkTOpbl, 00yCIaBIMBAIOIINE IJIOAOPOJHNE IOYB JAHHOTO
paiioHa.
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Cornacao garsabM Il Typa mouBeHHOTO KapTorpa@upoBaHus, yCTAHOB-
JICHO, YTO Ha TEPPUTOPHHM paiioHa, kKak U B Buredckoii obnactu (62,3 %) B
LIeJIOM, HanOoJIblllee PACIPOCTPAHEHHE MOJIYYMIN JEPHOBO-TIOJ30JIMCThIE
3a0osioueHHbIE MOYBHI — 55,6 %, B TO BpeMsl Kak I10 pecryOiInKe Iiomanm
JIepHOBO-3200J104€HHBIX 1M0YB cocTaBisiioT 40,5 %. JlepHOBO-TIOA30INCTHIC
MOYBBI B COCTaBE MAaXOTHBIX 3eMelb paiioHa 3aHuMaroT 41,4 %, 4to 60Jb-
tre, 4eM mo obnactu B nenoM (33,9 %) u HeCKONBKO HIKE UX YACIBHOTO
Beca 1o pecmryomuke — 47,0 %.

B nccnenyemom paiione, kak u o odnactu B 1enom (63,9 %), mpeodia-
JIAf0T MOIyruapoMopdHsIe Mo4BHl — 56,1 %, B TO BpeMs Kak B peciyOiInke
WX yAeTBHBEIN Bec cocTaBma 46,6 %. Cpemu HuUX cimaborieeBaThle TOYBHI
MMEIOT CaMBbIi BBICOKUH yZAENBHBIN Bec: M0 paiony — 42,6 %, mo obnactu —
39,9 %, B TO BpeMsl KaK 10 PECIyOJuKe X yIAeabHbIN Bec coctaBui 27,7 %.
ITo rpanynoMeTpHYecKOMY COCTaBY 37€Ch IIPeoOIaaloT CpeaHe- U JEeTKo-
CYIIIMHHCTHIE ouBbI — 56,6 % [1].

ITo mokazaressiM KagacTpOBOM OIEHKH, OaJlI MJIOAOPOANS MOYB MaXoT-
HBIX 3eMenb B ['opomokckoM pairione coctaBuia 20,3, mo Burebckoii obma-
ctH — 26,7, o pecriyonuke — 31,2, Tlo ncxognoMmy 6aty, KOTOPBIM Xapak-
TEpU3yeT BEJINYMHY MOTEHIHAIBFHOTO IUIOJOPOANs, MouBbI ['0po/oKcKOro
paiioHa cpaBHHMEI ¢ mouBaMu HecBmkckoro paiioHa MUHCKOH 0ONacTH.
Tak, B ['opogokckom paitore 3toT Oaymn coctaBmser 60,5, a B HecBmxk-
ckoM — 59,0, B Butebckoii obmactu — 58,7, B pecrryonuke — 50,4. 3anumas B
peciryOiuKe TociieiHee MeCTo 1Mo 0amty 3¢ (EeKTHBHOTO IIOA0POIHS TTOYB
— 20,2, F'opomokckmii paiioH pacrnonaraercs Ha 4 MecTe B BureOckoit 00ia-
cTH 10 6ayTy moTeHnuansHoro miogopoaus (60,5) mocie J{yGpoBeHCKOroO
(68,3) (paxrmueckuii 30,6), Opruanckoro (64,8-31,5) u ToJOYHHCKOTO
(62,7-30,6), a B pecriybnmke oH 3aHuMaeT 9 mecto mocie J[yOpoBeHCKOro
(68,3-30,6); Mcrucnasnsckoro (68,3-30,4); Topenxoro (67,2-32,7);
Iknosckoro (65,2—-34,8); Opmanckoro (64,8-31,5); Kpyrasuckoro (63,2—
35,2); Tomoumuckoro (62,7-30,6); Kpuueckoro (60,7-31,7) paiioHOB.
CHIDKeHHE MOTEHIMAIBHOTO TIOA0POIHS 32 CUET JIMMHUTUPYIOLIUX €Tro pe-
anmzanuio GaktopoB cocraBuser 40,3 Oamra, a B HecBmkckoM paiioHe —
16,5. MakcumasbHOe CHIDKEHHE Habromaercs 3a cyet kimmara (15,0), ar-
poxumuyeckoit okyiabprypenHocTH (11,6) u xontypHOcTH (8,6). Bee nokasa-
TENIU JTUMUTUPYIOMHX (akTopoB B Oajutax B ['opo/iokckoM paiioHe NpeBbl-
IIaf0T OOJIACTHEIE U CpeAHEepecITyOIMKaHCKHE.

Takum o06pa3zom, MccaeTyeMbId paifoH 001agaeT BEICOKHM ITOTCHIHAIb-
HBIM TIOYBCHHBIM IUIOJOPOAMEM, HPEBOCXOMINM JaXe IUIOAOPOINE Ia-
XOTHBIX 3eMenb HecBuwkckoro paiioHa. TolbkO B CHIy T€0JIOTO-
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KIIMMaTHYEeCKUX YCJIOBUH oOmee CHWkKeHHe 3((HEKTHBHOTO ILIOMXOPOIMS
cocrapisier 25,9 0amwta. OHAKO C YyYETOM BIMSIHUSI aHTPOIIOTCHHBIX (ak-
TOpPOB (3pO3UH, HU3KOH OKYJIBTYPEHHOCTH, MEIHOPATHBHOI'O COCTOSHUS),
BCEIIEJIO 3aBHUCSIINX OT YPOBHS XO3sIHCTBOBaHMs, O0ai1 3¢ (peKTHBHOTO IUIO-
JIOPOAUS OYB paiioHa MOXKET Bo3pacTh Ha 14,4 enunuusl. B nenom Gasisl
s pexTuBHOrO ((haKTHIECKOro) IIOJOPOAUs TIOYB XapaKTEPU3yIOT UX OT-
HOCHUTEJBHYIO MTPOM3BOAUTEIBHYIO CIIOCOOHOCTh. Eciu jke cpaBHHUTH ypo-
’allHOCTh, 3epHOBBIX B 2014 1., TO B '0opoioKCKOM pailloHEe OHa cOoCTaBisIa
23,9 w/ra, To ecTh LieHa OaJuTa 37ech BBIIIE, B TO BpEMs KaK B CpPEeTHEM IO
Burebckoit obmactu — HIke (yposkaitHOCTB 25,5 11/Ta).

JINTEPATYPA

1. TIouBBI CeNBCKOXO3SIMCTBEHHBIX 3eMenb Pecnybomuku Benapyck. Ilpakruueckoe moco-
oue / mon pexn. I'. U. Kysnenosa, H. 1. Cmesina. — MuHck, 2011. — 432 c.

2. Tlokasatenu KaJacTpOBOW OLIEHKH CEIBCKOXO3SIMCTBEHHBIX OPTraHU3alUil M KPECThSIH-
ckux (pepmepckux) xossiicts / I'. U. Kysueuos, I'. M. Mopos, I'. C. Lpitpor [u ap.]. —
Munck, 2010. — 127 c.

VIIK 631.422

PACHIPEJEJIEHUE Pb B CEJIbCKOXO3AMCTBEHHBIX
N JUKOPACTYIIHUX TPABSAHUCTBIX PACTEHUAX
POCTOBCKOMU OBJIACTH

B. A. HAIUIBII'MH, kaua. 6uon. vayk; T. M. MUHKWHA, n-p 6uos. Hayk;
C. C. MAH/I)KUEBA, kaun. 6uon. Hayk; JI. 10. MAILITBIKOBA,;
C. H. CYHIKOBA, kaun. 6uon. Hayk; K. P. YPASTUJIBJIUEBA
TOxHbII penepaabHbIi YHUBEPCHTET,
r. PocToB-na-Jlony, Poccus

N30bITOUHOE HaKOIIJICHHE TSOKEIBIX ~ METaJIOB (T™M) B
pPacTeHHEeBOAYECKON MPOAYKIINH, KOTOpas UCIIONB3YEeTCs JUII KOPMOBBIX U
MIPOJOBOJILCTBEHHBIX IIENIEH, MPEACTABISIET CEPhE3HYI0 Yrpo3y 3A0POBBIO
YeII0BEKa U )KHBOTHBIX.

OO0BeKTHI U MeTOIbI HCCIeN0BaHMIl. B kauecTBe 00BEKTOB HCCIEO-
BaHUs ObUIM BBIOPAHBI TPABSHHUCTBIC PACTCHHUSI, MPOU3PACTAIOIINE HA TUIO-
aakax Monutopunra. [lnoraaku MmoauToprHTa ObUTH 3a710%€eHbI B 2000 T.
Ha paccrostHuM 1,6 KM Ha ceBepo-3amaj, 2,2 KM Ha I0ro-BOCTOK, 2,1 kM Ha
BocTOK M 1,5 kM Ha ceBep or ¢unmana OI'K-2 «Hoouepkacckas» 'POC
(HuI'POC), camoro kpymHoro B PocToBckoil obrmacT mpeampusTus TOI-
JUBHO-3HEPTETHYECKOTO KOMITIEKCa. B COOTBETCTBUY € PO30ii BETPOB OBLIO
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onpeneneHo mnpeobnanaromiee C3 HampaBieHHE PaCHpPOCTPAHEHUS aTMO-
cdepHbIX BEIOpOCOB [2].

Coaepxanue Pb B 06pasiiax pacTeHuit onpeiesiioch METOJI0M aTOMHO-
ancopOronHoi criektpodoromerpun (AAC).

Ouenka 3arps3HeHuss Pb ambpos3uu mosbiHHOMKCTHOH (Ambrosia
artemisiifolia L.) u meipes momsyuero (Elytrigia repens (L.) Nevski)
MOBOJMJIACH TI0 MaKCUMaJIbHO AomyctumoMy yposHio (MZIY) conepskanus
TM B xopmax [1]. Comepsxanune Pb B mmenume msrkoit (Triticum aestivum)
cpaBauBanochk ¢ [IJIK miast mpomoBombcTBeHHOTO CHIpBS [3]. ITockombky
noJibiHb aBcTpuiickas (Artemisia austriaca Pall. ex. Wild.) sBusiercs
MIMPOKO TPUMEHSEMBIM JIEKapCTBEHHBIM pacTeHumeM, a [IJAK mms
JIEKaPCTBEHHOTO PACTUTENBEHOTO CHIPbSI OTCYTCTBYIOT, MBI TAKKE CPAaBHHIH
TM B neit ¢ [TIK ams Ipo0BOIBCTBEHHOTO CHIPHSL.

Pesyabratel. [lo coxepxanuto Pb B Haa3eMHOW 4YacTH IIOJBIHH
aBcTpuiickod  (Artemisia austriaca Pall. ex. Wild.) B ycioBusx
MakCHUMalbHONH TexHoreHHoW Harpy3sku (1,6 kM C3) BBISIBICHO
npesbinreHne [1JIK B 30 pa3 (Tabiuia). YCTaHOBICHO, YTO aKKyMYJISIHS
TM uzer nperMyIEeCTBEHHO B HaJ36MHOM YacTU pacTEHUs.

AmbOpo3ust monsiHHONMUCTHAs (Ambrosia artemisiifolia L.) otnuuaercs
HauOONBIINM cofiepxkanueM Pb B Hajg3emHOl yacTu, npeBbimatommm MY
B 3,4 paza, 4TO MpEACTABISIET YTpo3y AJI MOEAAIOMNX e€ KUBOTHBIX.

Conepxanue Pb B Han3emHoii yactu nbipes nomydero (Elytrigiarepens
(L.) Nevski) Beime M1V B 1,3 pasa TONpKO Ha IUIOIIAJAKE MOHHTOPUHIA B
1,6 xm Ha C3 ot HulPOC (tabmuma). [Teipeii HakammBaeT METall B OC-
HOBHOM B HaJ[3€MHOM 4acTH.

Coaep:xanue PD B pazimyHbIX BHAAX TPABSIHUCTHIX PAaCTeHHI
HA IUIOIAKAX MOHUTOPUHTa, Mr/kr (2000-2015 rr.)

Bz pactemus Hampasnenue u paccrostaue ot Hal'POC, xm
1,6 C3 1,5C 2,2 1OB 2,lB
TlosbIHb 15,0/18,3 1,1/1,1 H/0 0,5/1,8
AmOpo3us 17,2/33,0 2,2/13,0 /o 1,5/0,3
[Te1peit 7,1/5,0/2,6 3,0/2,0/0,6 H/0 0,17/1,3/0,3
[Mmennna 1,0/1,9/2,3 0,6/3,2/1,8 0,9/1,0/0,4 0,2/0,6/0,2
TIJK [3] 0,5
MY [1] 5,0

IMpumeuanue. HamzemHas 4acTb/KOpHH/CEMEHA; IOXYXHUPHBIM IIPH(TOM BBIICICHO
npesbiiieHne MJ1Y nist kopmos u ITJIK 1515t npo10BOIBCTBEHHOTO ChIPbSL.

B 3epue mmennnsr Markoi (Triticumaestivum) ormeuaercst mpeBbliie-
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uue [TJK must Pb B 3,5-4,5 pasa (1,6 C3 u 1,5 C). HecmoTpst Ha Goblinyio
AaKKyMYJISIIIUIO 3JIEMEHTa B KOPHSAX II0 CPaBHEHHUIO C HAA3EMHOH YacTblo,
conepkanue Ph B 3epHe MIEHHIB! BBIIIE, Y€M B CTEONAX U JIUCTHAX. DTO
YKa3bIBaeT Ha BBICOKOE HakorieHue TM B 3epHe JJaHHOM KyJbTYphI B YCIIO-
BUSX MOJUMETAIIIMYECKOTO 3arps3HEHMSL.

Pabora mognepxkana rpantom POOU 16-35-60055 mon_a gk u mpu
noanepxkke I'panta Ilpesunenta Poccuiickoir  @enepanuun MK-
7285.2016.5.

JINTEPATYPA

1. BpeMeHHbI MakCHMalbHO JIONMYCTHMbIH ypoBeHb (M/IY) comepkaHHs HEKOTOPBIX
XMMHYECKUX 3JIEMEHTOB U TOCCHIIONA B KOPMaX IUISl CENbCKOXO3SHCTBEHHBIX KHBOTHBIX U
KOpMOBBIX mo0aBkax 123-4/281-8-87 / ['ocynapCTBEHHBIH arponpOMBINLICHHBI KOMHTET
CCCP; I'maBHOe ynpaBieHue BerepuHapun. — M., 1987.

2. HakoruieHne U pacipenelcHue TSKETbIX METaUIOB B PACTCHHSX 30HBI TEXHOreHesa /
T. M. Muskuna [u ap.] // Arpoxnmus. — 2013. — Ne 9. — C. 78-88.

3. CanlluH 2.3.2.560-96. I'nruennyeckue TpeOOBaHHs K KauecTBY M 0E30IAaCHOCTU MPO-
JIOBOJILCTBEHHOI'O CBHIPbsi M INHUIIEBBIX HPOAYKTOB TPYHIBI «3€pHO (CeMeHa), MyKOMOJBHO-
KPYISIHBIC U XJI€000YIIOUHbIEC U3ISITHD».

VIIK 631.445.12

OLEHKA COCTOSIHUA U UCITIOJIb3OBAHMSL
BBIPABOTAHHBIX TOP®AHBIX MECTOPOXJIEHUN

H. K. YEPTKO, 1-p reorpad. Hayk, mpodeccop
Benopycckuii rocynapcTBeHHbIH yHUBEPCUTET,
r. Munck, Pecriyonuka Benapyce

OOBEKTOM HCCIIECIOBAHUS OBUIM HEUCIIONB3YeMbIC BBIPAOOTAHHBIC TOP-
¢siabie MecTopoxaeHus. [Ipu pa3paboTke peKOMEHIAIMH M0 UX HCIOJIb30-
BaHUIO MPEIYCMATPUBAJIOCh JOCTHIKCHHUE TNPHUPOTHOTO DPABHOBECHS IPHU
BBICOKOM JIaHJIAa(GTHOM pa3HOOOpa3uu U, MO0 BO3MOXKHOCTH, BBICOKOH CO-
UATEHO-3KOHOMUYECKOH 3 (ekTUBHOCTH. C 3TOM HENbI0 pelIajinch Cle-
JIYIOIINE 3a/Ia4uu:

— BBISIBUTH HauboJiee MpoOJIEeMHbBIE C TOUKU 3PCHUS UCTIOIb30BAHHUS BbI-
paboTanHble TOpGhAHBIC MECTOPOXKICHHUS B rpaHumnax Ilogecckoil mpoBUH-
1y,

— OLICHHTH X JIAHAIIA(QTHO-TCOXUMHUIECKOE COCTOSHHC,

— pa3paboTaTh PEKOMEHJAIUH 110 UCIIOJIL30BAHUIO U ONTHMHU3AIMU BbI-
paboTaHHBIX TOP(SIHUKOB C YYETOM CIOXKHUBINEHCS JIaHAMAPTHO-
reOXUMHUYECKOU CUTYAIIHH.
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3a mepuon ¢ 2006 o 2010 rr. ObUTH BBITIOTHEHBI TIOJIEBBIE UCCIIEIOBA-
Hust 11 BbIpaOOTaHHBIX TOP(MSHBIX YYAaCTKOB B Ipe/eNaX MECTOPOXKICHUH
Ha TeppuTopun Oenopycckoro Iloneces, u3 Hux 7 B bpecrckoii u 4 B 'o-
MelbCKO# obmnacTsax. Bece oHn pasmeniens! B rpanuuax Ilonecckoit nmpoBuH-
LUH 03€PHO-aIIOBUANIBHBIX, ATIOBUAIILHO-TEPPACUPOBAHHBIX M 03€PHO-
0OJIOTHBIX JaHAIA(TOB C XBOHHBIMH, LIMPOKOJIMCTBEHHO-XBOWHBIMH M
JTyOOBBIMH JIECAMH Ha AEPHOBO-NOJ30JMCTHIX, YaCTO 3a00J0YEHHBIX MOY-
Bax.

ITo pesynpratam aemnppupoOBaHUs KOCMHYECKOTO CHUMKA COCTABIICHBI
CXEMBI 3JIEMEHTAPHBIX TEXHOTCHHBIX JIAHAMAPTOB MecTopoxaeHu. C ux
MOMOIIBI0 OBIIA OLICHEHAa TEpPUTOpHANbHAS CTPYKTypa M NaHAmadTHOe
COCE/ICTBO MCCIIEIOBAHHBIX BBIPAOOTAHHBIX TOP(SHBIX YUAaCTKOB B IIpeie-
JIax MECTOPOXKICHUI. DT MaTepHalibl MOCIYKUIA OCHOBO# s pa3paboT-
KU PEKOMEH/IAIMH 10 ONITHMU3AIMU U MCIIOIb30BaHUIO TOP(SHBIX BBIpabo-
TOK pacCMaTPHUBAEMBIX MECTOPOXKICHHUH.

[TpuBenem npuMep ONMUCAHUSI OAHOTO U3 BHIPAOOTAHHBIX TOP(SIHBIX Me-
CTOPOKIEHUM.

T'amuya-Ocoscroe mecmopooicoeHue PactoNokeHo Ha rpanuine JKabun-
koBckoro u KoOpurckoro parionoB. [Inomaas B rpaHAnax HYJIEBOH 3alIeKd
cocraBisieT 1093 ra. OcratouHslid TOpQ Ha BEIPAOOTAHHBIX YYaCTKaX Ipe-
HUMYILIECTBEHHO CEPO-KOPHYHEBOTO I[BETA CHJIPHOM CTENICHHM Pa3JIOKCHUS
(45-55 %). Boranuueckuii coctaB — c(harHOBO-OCOKOBBI.

I'eoxuMHUUECKUI HHAEKC MECTOPOXKIICHNUS BBITIISANT CIETYIONMM 00pa-
30M (B Iy)XKax 3J/lech W Jajee yka3aH KO3((HINEHT, MOJydSHHBIH ITyTeM
JIETICHHSI COJIEPKaHUsI XUMUIECKOTO dJIEMEHTa B OCTAaTOYHOM Topde Ha (o-
HOBOE COJIEpKaHKE 3TOTO dIeMEHTa B penenax [lomecss):

Pb(2,1),5n(L,9),Ni(1,6)

Cu,Mn(0,9),Cr(0,7),Ti(0,6)

W3 reoXMMHU9ecKoro WHIEKCa BUIHO, YTO B 30Jie Top(a Beille (oHa co-
nepxkanue Pb, Sn, Ni, 6musko k dony — Cu, Mn, Heckospko Hike (hoHa —
CruTi.

Pexkomennanmu mo ontumusanuu [1] BeipaboTaHHOTO TOp(QSIHUKA Clie-
JIYIOIINE: B CPETHEM 10 MECTOPOXKIACHHIO HAOIr01aeTCsl peBbIieHne GoHa
s Pb (K =2,1), Sn (K¢ = 1,9), Ni (K¢ = 1,6), mo3TOMY HE pEKOMEHIYETCS
WCTIONB30BaHNE BBIPA0OTAHHOTO YYacTKa IIOJ CEIIbCKOXO3SHCTBEHHOE
ocBoerue. [lo 3aBepmeHnn mo0bMu Topda IenecoodpasHo pa3paboTarh
TEXHUKO-7KOHOMHYECKOe 0OOCHOBaHHME Ha NOOBIYy KapOOHATHOTO campo-
mens Ha TeppuTopur BeipaboTku. [Tocie 3aBepireHUst Bcex TOOBIYHBIX pa-
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00T BBIPaOOTAaHHBIC IUIOLIAAN JKETATEIBHO HCIIOJIB30BATh 0] BOJOEM HIIN
IOJ] IPYJOBOE XO3SIHCTBO.

Amnanoru4sasi paboTa BBINOJHEHA 10 BEIPA0OTAHHBIM MECTOPOXKACHHAM
«Enby», «[IBopuiie», «3nutoBoy», «Oraemep», «JIuxoir OctpoBy, «I'paipi»,
«Kopmay, «/lyopoBay, «Hemomesnumn», «HepecHs».

JIMTEPATYPA

1. PexoMeHaIMU 110 F€OXMMUYECKOH ONTHMM3ALMU M HKOJIOTHYECKH OE30MacHOMY HC-
IOJIB30BAHUIO OocyIIeHHbIX Janamadros / B. C. Anoniko [u ap.]. — Musnck: U3n. uentp BI'Y,
2006. -32 c.

V]IK 68.33.15

IOPEKTUBHOCTDb IPUMEHEHUSI BEPMUKOMITIOCTA
PHA BO3AEJBIBAHUU KAPTO®EJIA B YCJIOBUAX
CEBEPO-KA3AXCTAHCKOMU OBJIACTH

A. C. IAAAXMETOBA, kaHz. c.-X. HayK, JIOUEHT
PI'TI na ITXB CeBepo-Ka3zaxcTaHckuii rocyjapcTBeHHBIH yHEBepcuTeT HM. M. Ko3sibaesa,
r. [lerponaBnoBck, Pecriybnuka Kasaxcran

OmHUM W3 TMPUOPUTETOB arpapHoro cekropa Pecrmybnukn Kazaxcran
SIBIIICTCA PALMOHAIIEHOE HCIIOJIBb30BaHUE M OXpaHa MOYBEHHBIX PECYPCOB U
3eMeNb CEeJIbCKOXO35ICTBEHHOI0 HAa3HAYEHHUs, B YACTHOCTU COXPAHEHHUE U
BOCIIPOU3BOJCTBO IUIOAOPOAUS NTOYB U MOBBIIIEHUE NPOTYKTUBHOCTH Malll-
HH, KOTOpPBIE TECHO CBSI3aHBI C 3(P()EKTHBHBIM yIpaBIEHHEM NPHUPOIHBIMU
pecypcami.

Peub 0 ToM, 4yTO OpraHryYecKre NPOAYKTH UMEIOT CHIIbHBIM SKCIIOPTHBII
noteHuman s Kazaxcrana, BeayT HE TOJIBKO IPEICTABUTEIN OOLIECTBEH-
HBIX OpPTraHM3aLUH, CBS3aHHBIX C OPraHWYECKUMHU ABMKCHUSIMH, HO H TIpe-
sugent PK H. Hazap6aeB HEOTHOKpaTHO yIOMUHAI B CBOMX BBICTYIUICHHIX
MEPCIIEKTHBHOCTh OPTaHWYECKH YUCTBIX CEIbCKOXO3IHCTBEHHBIX HPOIYK-
TOB U «3€JICHON SKOHOMUKI» [1].

MHupOBOH OIBIT CBUJIETEIBCTBYET, YTO (P PeKTHBHOE HApaBIICHUE Pa3-
BUTHS 9KOJIOTUYECKOTO 3eMJIeIeTNsI — OMOKOHBEPCHS OPTaHHYECKUX OTXO-
JIOB HAa OCHOBE BEpPMUKYJIBTHBUPOBAHUS.

B Bepmudepme UIT «Crpeneny A. B.» CKO, Ecunbekuii paiion, c. ITo-
KpoBKa, ¢ 2011 r. mpou3BOAAT OHOTYMYC IIPU TOMOIIN OMOKOHBEPCHHU JOXK-
JIeBBIX uepBeit mopoas! «Crapartensy. CelppeM UIs nepepaboTKH ABISETCS
KOpOBHI HaBO3, KOHCKMH HAaBO3, IUIIEBbIE OTXOABL. JlOXKIEBbIE 4epBH U

229



TEXHOJIOTUSI BEPMUKYJIbTUBHpOBaHMs Obuta mpuodpereHa B OAO «['puH-
[Muxby, Bragumupckas obaacts, r. Kopos, PO.

C 2012-2016rr. Ha O0a3e arpoOuosnornueckoi cranuuu Cesepo-
Kazaxcranckoro rocymapctBeHHOro yHuBepcurera uMm. M. Koseibaesa mpo-
BOJIMJIMCH HAYYHBIC UCCIICAOBAHUS C LENBI0 OmnpeneieHus 3pPeKTUBHOCTH
ouorymyca, npousseneHHoro B U1 «Crtpenen A. B.», AJist MOBBIMICHUS TTO-
Kasareyel TI0I0OpOIus TOYBHI, YPOXKAWHOCTH U KadecTBa kaprodemns. O0b-
eKTBI WCCIICIOBAHWI: TIOYBEHHBIE YCIIOBHS, Kaprodenms copra Kaparom,
ouorymyc (tabi. 1).

Ta6nuua 1. Xumnuecknii cocraB 6uorymyca UII «Crpesen A. By
(PI'I «HIIL[3em», r. [lerponasaosck, 2015 r.)

HaumeHoBanue nokasarenei,
CMHMIL H3VEpCHHS JlanHble (HPU3UKO-XUMUYECKUX aHATU30B

I'ymyce, % 22,1
OpraHuueckoe BenecTo, % 44,7
PH BOIHOM BBITSKKU 7,6

Banosoit ¢pocdop, % 1,77
Banosoii azor, % 1,66
[ToxBrokHBI Bochop, Mr Ha 100 T TOYBBI 48,9
TToaBrxHbi Kamawii, Mr Ha 100 T TOYBEI 25,70
TToaBrxHbIHM a30T, Mr Ha 100 T TOYBBI 23,07

[Ipumenenne Guorymyca crocoOCTBOBAJIO 3HAYUTEIFHOMY YITYUIICHHUIO
MTUIIIEBOTO PEXUMa ITOYBHI, CYIIECTBEHHO aKTUBH3UPOBAIO MUKPOOHOJIOTH-
YECKYIO ACATEIFHOCTb.

BepmukoMmocT, — yimydmias — TyMyCHOE — COCTOSHHE — 9YepHO3eMa
BBIIICIOUCHHOTO, MOJIOKUTEIBHO BJIUSII U Ha arpoH3MYCCKHE CBOWCTBA!
cHkeHue rieioucroctn ¢ 34,3-352 mo 31,8-33,3 %, yBenuucHue
BOJIOTIPOYHBIX arperaTos.

OnBITHBIM MYTEM JIOKAa3aHO, YTO B MPOLIECCE BHEIAPCHU OMOTYMYCHOM
TEXHOJIOTUH ObLJIa MOJIY4YCeHA BBICOKAs NMPUOaBKa K ypOKaHHOCTH KapTode-
a1 o1 18 10 35 1/ra. Hanbosnee GiiaronpusiTHbIE MOTOAHBIC YCIOBHS CIIOKH-
ek B 2013-2014 cenbCKOXO3IMCTBEHHBIE T'OJbI, YTO B KOMIUIEKCE C HC-
MOJIb30BaHUEM OHMOTyMyca W O0YCIOBHIIO BBICOKYIO YPOXKAHHOCTH KYIBTY-
peL. B Xome 5-1eTHUX HMccieqoBaHUM yCTAaHOBJICHO, YTO MIPUMEHEHHE OITH-
MaJbHOW J03bI OMOorymMyca | T/ra yBEeNHYHIO ypOXKAHHOCTH KapTodens B
cpemHeM Ha 27,2 T/ra, TIOBBINIANIO KAa4eCTBO KIYOHEH W CHIDKAIO KOJHYC-
CTBO HUTpaToB (Tadu. 2, 3).
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Tab6nuna 2. YpoxkaiiHocts kapTodens, UIT «Crpenen A. B

YpoxkaifHOCTb, T/Ta

Bapuanrs! onbita Cpennee

2012 | 2013 | 2014 | 2015 | 2016
L. bes npumeneuns ynobpe- | 463 | 489 | 226 | 196 | 165 | 186

2. buorymyc 1 T Hara 34,2 50,3 57,4 42,8 44,0 45,8

Ta6nuna 3. [loka3arenn kauecrBa kaptodenss HUU xaprodeneBoncra
u oBomeBoaACTBA (r. Aamarsbl, 2015)

Cyxoe Hutpatst
yX0 O6mwii caxap, |Buramun C, mr/| Kpaxmain, MI/KT
Kyavrypa, copr Bemf;/CTBO’ % % % CBIPOM Macchl
0 TI/IK 250
Kaprogen, copr 20,0 2,10 25,4 16,6 149
Kaparon

Ha monsix, rae npuMeHsu OnoryMmyc, OTMedaeTcs: Xoporiee (pUToCaHu-
TapHOE COCTOSIHWE, YMEHBIIWIOCH HAMYKE Mapa3suToOB (KOJOPAACKOrO XKYKa,
MIPOBOJIOYHHKA), TIOpaXeHUs1 kinyOHed dutodTopoii He Habmomaercs. [Ipume-
HeHue OHOTyMyca 3HAYHMTENHbHO YITYYIINIO KaueCTBO TOBAPHOTO U CEMEHHOTO
KapTodesi, CymeCTBEHHO MOAHSUIO JIOKKOCTh KIYOHe# mpu XpaHeHuu. Tak,
eciu B 2012 r. notepu kinyOHel kapTodens coctasuiu 5 %, B 2013 1. 3 %, 10 B
2014 r. nanssIii nokasatens coctaBui 0,5 %, B 2015 r. noTeps He ObLIO.

Bruoxumuueckuii coctaB KiyOHE#H kapTodesst 3aBUCHT OT COPTa, MOYBEHHO-
KIIMMAaTHYECKUX YCIOBHI M OpraHU4ecKuX ynoopenuil. [Ipumenenune Ouorymy-
ca crocoOCTBOBaIO HAKOIUICHHUIO COAep)kKaHUs Kpaxmana Ha 1,4 % u BuTa-
MuHa Ha 4-3,5 % 10 cpaBHEHHUIO C BapHAHTOM 0e3 MpUMEHEeHHs OHorymyca.

JIMTEPATYPA

1. http://astanasolar.kz/sites/default/files/koncepciya_po_perehodu_respubliki_kazahstan_
k_zelenoy_ekonomike.pdf.
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V]IK 631.452:631.474

IIKAJIA SHEPTETUYECKOM OLIEHKH
IJI10A0PO AU ITIOYB BEJIAPYCH

JI. 1. IINBVYT, kanna. c.-x. Hayk; T. H. ABAPEHOK, kanz. c.-X. Hayk
PVII «MIHCTUTYT NTOYBOBECHUS U arpOXUMUN,
r. MuHck, Pecniyonuka Benapycs

B pesynbrare nccnenosanmii, nposeneHHbX B PYII «uCTHTYT IOUBOBEIE-
HUSL M arpOXMMHNY», IPEAJIOKEH HOBBII METOJ| OLEHKH IJIOAOPOAUS MOYB, OC-
HOBaHHBIM Ha pacdyeTe BHYTPEHHEH dHEpPTruu rymyca, 3aKII0YeHHOW B T'yMycCO-
BOM TFOPH30HTE MOYBBI, HICXOAS U3 COJEPIKaHUS B HEM I'yMyca, MOIIIHOCTH TOpH-
30HTA U IUIOTHOCTH €ro ciokeHust. COracHo 3TOMY METO/Ty, 3arac BHyTpEeHHEH
SHEPIUy NOYBEHHOTO r'yMyca OIpeNesieTcs 1Mo crennaisHoi hopmyse [1] nim
IO IIKaJIe YHEPTETHYECKON OLEHKH IUIOJOPOAMS MOYB, pa3pabOTaHHOW Ha OC-
HOBaHUH 3TOH POPMYJIBL.

Copepxanue rymyca B noyBax B mikaie Au((EepeHIHpOBaHO HA BOCEMb
rpynn (rpaganmii): >4,00 %; 4,00-3,51; 3,50-3,01; 3,00-2,51; 2,50-2,01; 2,00-
1,51; 1,50-1,00; <1,00 %; MOIIHOCTh TYMYCOBOTO TOPH30HTa — Ha 4YETHIpE:
>35 cm; 35-31; 30-25; <25 cM; IJIOTHOCTH CIOXKCHUS — HA CEMb TpaalHii:
>1,60 r/em® 1,51-1,60; 1,41-1,50; 1,21-1,40; 1,11-1,20; 1,00-1,10;
<1,00 r/en’.

IIpu pacyere BHYTpeHHeEW SHepruu rymyca no (opmysie ¢ yBeIHUYCHHEM
IUIOTHOCTU TIOYB YBEJIMYMBAIOTCS M 3amachl Tymyca (IIpH OJMHAKOBOM €ro co-
JiepkaHuu B %), a 3HAYUT, YBEIINYUBACTCS MX BHYTPEHHSISI SHEPTHs U, COOTBET-
CTBEHHO, WX OansbHas oueHka. OnHAKO Takas 3aKOHOMEPHOCTH JEHCTBYET 10
OTPENICIICHHOTO YPOBHS TUIOTHOCTH TIOYB (ONTHMAJIBHOIO), BBIIIE KOTOPOTO
YBEJIMYEHUE IUIOTHOCTH BEAET K YXYAIICHHIO (U3MYECKHX CBOMCTB IOYB, K
CHIDKCHHIO YPOXAWHOCTH CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp M IUIOJOPOIMS
noyB. [ToaTomy u Gasuibl U1 MOYB C MJIOTHOCTHIO BBIIIE ONTHMAIbHON JOJKHBI
HE YBEJIHYUBATHCS, & YMCHBIIATHCSA. A TaK Kak ONTHMAaJbHbIC MapaMeTphbl MO
IUIOTHOCTU 3aBUCAT OT I'PaHYJIOMETPUYECKOTo cocraBa mous [2, 3], a mkana
SHEPIreTHYECKON OLICHKU MPUMEHSETCS VIS IOYB Pa3HOTO TPaHyJIOMETPHUIECKO-
r0 COCTaBa, ONTUMAJBHBIM HANA30HOM IUIOTHOCTH B HEll MPHHSITA yCPETHEH-
Has BenuwyuHa B 1,21-1,40 F/CM3, npeoOiajaronas cpeid MaxOTHBIX 3eMellb
pecnyOiuku. Iy 3TOro ypoBHS IUIOTHOCTH IO BCEM IPaJallisM COAEPIKaHHS
rymMyca ¥ MOILIHOCTH TYMYCOBOTO TOPH30HTa 0aJulbl IIOJOPOIHS MOYB UMEIOT
MaKCcHMajbHbIe 3HA4YCHUs. BbIlle 3TOro ypoBHsS Ui KaKAOW TIpajalyyl 1o
mwiotHocTH (0,1 r/CM3) OIICHKA I0YB CHIKAETCSA Ha ONpPENEICHHOE KOJIUYECTBO
0aJlIoB.
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B ta6nuie npuBeneH GparMeHT 3TOW IIKAJIbI, BKIIOYAIOIIHHA TOJHEKO IBE
U3 BOCBMH TIpajJaluil M0 TyMyCy: C MAaKCHUMAJbHBIM COAEpXKAHHEM —
>4,00 %, ¢ munuManbHbIM — <1,00 %.

Ikana 3HepreTH4ecKol OLEHKHU I1010POUsI T0YB ((hparMeHT)

Inor- Cozepxxanue rymyca (%) 1 MOIIHOCTh TyMyCOBOT'O TOPH30HTA (CM)

HOCTb, >400 | ... <1,00

r/em® >35 35-31 | 30-25 <25 | ... >35 35-31 30-25 <25

1 2 3 4 5 | ... 30 31 32 33

>1,60 96,9 83,9 71,0 581 | ... 17,1 14,8 12,5 10,3
1,51-160 | 1026 | 889 75,2 615 | ... 18,1 15,7 13,3 10,9
1,41-150 | 1083 | 938 79,7 650 | ... 19,1 16,6 14,0 11,5
1,21-1,40 | 1140 | 988 83,6 684 | ... 20,1 17,4 14,7 12,1
1,11-1,20 | 1008 | 874 739 605 | ... 17,8 15,4 13,0 10,7
1,00-1,10 92,0 79,8 67,5 552 | ... 16,2 14,1 11,9 9,7

<1,00 83,3 72,2 61,1 500 | ... 14,7 12,7 10,8 8,8

B ominuune OT 1IKaibl OLEHOYHBIX OaJIOB, UCIIOJIB3YEMOM MPH KaJacT-
POBO OLICHKE 3€Mellb, ITa IIKaJIa OTKPHITas (T. €. B HEH MOXKET OBbITh OLCH-
ka 6omnee 100 6amroB). MakcumanbHbii 6ayt (114) ©MEIOT OYBEI ¢ coaep-
xKaHueM rymyca 6omnee 4,00 %, MOITHOCTHIO I'YMYCOBOTO TOPH30HTa Oojee
35 cm mpu mwrotHOCTH TOoYB 1,21-1,40 r/em’. TIpi yMEHBIICHHH COLEpIKa-
HUSI TyMyCa M MOIIHOCTH T'YMYCOBOT'O FOPHU30HTA, YMEHBIICHUH U yBEIHYe-
HHUHM TUIOTHOCTH TIOYB 0aJuIbl IIOCTENEHHO CHI)KAIOTCA. MUHUMAIIBHBIH 02t




VIIK 631.41

HAKOIIVIEHUE MUKPOJ3JIEMEHTOB IIOYBAMU
U PACTEHUSIMH BOJIOT ICKOBCKOM OBJIACTH

I'. B. LLIMITIKOBAY; T. M. MUHKUHA', 1-p 6uo1. Hayk, npod.;
0. A. ®EJIOPOB?, 1-p reorpac. Hayk, mpog.
1 AkazeMust GHOJIOTHH ¥ GHOTEXHOIOTHU HM. J1. N. iBanoBckoro IODY,
*UucTuTyT HayK 0 3emie,
r. PoctoB-Ha-Zlony, Poccust

W3y4yeHne 1ouB HEHAPYILICHHBIX TEPPUTOPHIA UMEET MPAKTHYECKOE 3HA-
YeHHe AJIs1 UX MOHUTOPUHTa U OoXpaHsbl. MccienoBanue conepkaHus MUKpPO-
JIEMEHTOB M UX IEPEHOCAa B CHCTEME «II0YBA — PACTEHHE)» MOMOraeT 00b-
SICHUTh YPOBHU MX HAKOIUIEHUS B Cpelax M IPOIECCHI, MPOUCXOIAIINE B
sKocucTeMax. Llemb — M3y4nTh 0COOEHHOCTH HAKOIUICHNST MUKPOAJIEMEHTOB
B MMOYBaxX M pacTeHHX JIaHTadToB 0070T [IckoBCKO#t oOmacTu. Paznooo-
pasue mouB (TopdsHBIE OMUTOTPO(dHBIE, TOPQSIHO-TIEE3EMBI, OypPO3EMEL,
JIePHOBO-TIOI30JIUCTBIE, MOJ30JIbI-0ypO3eMbl TEMHOI'YMYCOBBIE, KapOOJIHUTO3e-
MbI TeMHOI'yMYycoBbIe) I10JIHMCTOBCKOrO 3amoBeiHUKa U PajniIoBCcKoro Maccusa
00yCII0OBIEHO TecTpoTo mouBoobOpasyrommx mnopos [2]. Coxepxanue Ni, Cu,
Pb, Zn, Mn B mouBax omnpejesieHO PeHTTeHO(DIYOPECIICHTHBIM METOJIOM Ha
«Crnextpockad MAKC-GV», B pacTeHHMsSX — KHCIIOTHBIM pPa3JIOKCHHUEM,
3aTeM aTOMHO-3/ICOPOIIMOHHON CIIEKTpOCKONMeil Ha crekTpodoromerpe
«CrexTp-5».

HawuBbicne ypoBHHM HaKOIUIEHHS 3JIEMEHTOB YCTaHOBICHBI IS THUIIOB
Oypo3eMOB TEMHBIX U Oypo3eMoOB. Bypo3eMbl mMenu JI€rKoCyTIMHHUCTBIN
TpaHyJoOMeTpuUecKuii cocrtaB: ¢msmueckas rimaa (OI) — 17,2-40,8 (B
cpenaem 27,2) %. Byposemsl TemHble — cymecudansiii: ®I — 9,2-34,7
(18,6) %.

YPpOBHM HaKOIUICHHUS DJIEMEHTOB, 0coOeHHO Mn, B Oypo3eMe TeMHOM
BBIIIIE, YeM B Oypo3eme, YTO ObLIO OOYCIIOBIEHO XHMHYECKHM COCTAaBOM
nouBoobpasyromiei mopoasr [3]. Uckmrouenue cocrapimsiin Zn u Pb, koto-
pble HAKAIUIMBAJIKCH B OPIraHOTCHHBIX TOPU30HTaX TOP(SHBIX MOYB (TaOIH-
na). ConeprkaHue JIEMEHTOB B KapOOJINTO3eME TEMHOTYMYCOBOM COOTBET-
CTBOBAJIO UX COZEPKaHMIO B Oypo3emax, 3a UCKIoYeHueM MN, Kolnn4ecTBo
656110 G0JIee BHICOKMM, YE€M BO BCEX MCCIIEAYEMBIX mouBax. Ha Hanbosbee
Hakorierne Mn B top. O (6310,9 Mkr/r) Oypo3eMa TEMHOTO MOBIHLI
MOIIHBIA ¥ XOPOIIO Pa3JIOKEHHBIN PACTUTEIBHBIIN ONa.

B cuiny mecuaHoro rpaHylOMeTpHUYECKOTO cocTaBa mona3onoB (P —
1,1-2,5 %) u neproBo-nioa3omucThix mous (O — 1,0-7,3 %) HakomieHue B
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HUX 3JIEMEHTOB CPaBHUTEIILHO HEBBICOKOE (Tabnmia). McciiemyeMble TOYBBI
OTIIMYAIOTCS MPO(IBHBEIM paclpe/ieiecHueM 3JIeMeHTOB. VX conepikaHue
YBEIUYMBACTCS OT BEPXHHUX TOPU30HTOB K HIKHUM B Oypo3eMax U YMCHb-
[IaeTCs BHU3 MO MPOQUITI0 B KapOOIUTO3eME TEMHOTYMYCOBOM.

B opraHoreHHBIX TOPU30HTaX TOPQsHBIX MouB HakarumBatorcest Ni, Zn, Pb
[3]. Pacrenus (ua mpumepe LedumPalustreL.) cogepxanu muoro Mn, Zn [1].
Koaddumment Ouonormueckoro HakoruteHust (KBIT) snemeHTOB pacteHuem
LedumPalustreL. gns Mn — 1,5, Cu - 1,2, Zn — 1, ci1taboe HaKOIJICHHUE Xapak-
tepHo st Ni — 0,1 u cina6erii 3axsar — Pb, Cd (KBI1<0,01) [1].

YpoBHH HAKOIUICHHUS AJIEMEHTOB B ITOYBAX 3aBUCENH OT COCTaBa IIOYBO-
obpazyrommx mopon, coxepkanus ®I', OHOTeHHOTO HAKOIUICHHS M IIOJIO-
KCHHUS B penbede.

Couepmamm MHUKPO3JIEMEHTOB B MOYBAaX U PACTEHUAX IIckoBckoii 06acTn

IouBa / pacTenue Ni, mxr/t | Cu, mxr/r| Pb, Mxr/r | Zn, mxr/vr | Mn, Mkr/t
Topdsas onurorpodas H.0.-32,7 | 7,4-89 | H,0-134,4 | 11,5-1189 |166,2-183,6
16,3 8,2 62,2 65,2 1749
Topdso-ricesen 1542 | 51-79 | 09-155 34-269 | 69,0-133,1
2,6 6,5 6,6 15,7 102,7
Byposembl 8,5-35.2 | 9,0-350 | 2,3-29,7 | 25,9-63.2 |367,6-999,4
20,1 20,2 9,7 43,2 586,7
624,9—
5 . 15,3-57,7 |15,7-61,4| 5,6-16,9 | 30,1-63,3 | 1712.1 (mo
YPO3CM TCMHbIH 32,3 295 10,3 47,6 6310,9)
1278,9
KapbomurozeM TeMHOTYMYCO- 19,7-30,8 | 12,8-28,7 | 16,6-23.4 26,4-43,1 |688,1-2722,5
BBl 25,0 23,9 133 38,0 1763,6
JlepHoso-romsomicras 3.8-4.7 0.8-7,0 0,7-18,1 3,6-109 |146,1-249,8
4,3 53 9,9 7,2 207,4
Momson 45-10,2 | 3.8-20,8 | 0,9-13.8 0,9-158 | 41,4-169,3
6,8 12,3 5,6 9,5 1111
0,1-10 | 2,248 9,8-18.8 | 46,9-165.,0
LedumPalustreL. 0.4 36 <0,05 143 103,0

HpI/IMe‘IaHI/Ie. B uncnurtene — auamazon COACpKaHUA, B 3HAMCHATECJIC — CPCIHUC 3HA-
YEHU, IPOYCPK — HE ONPEACIIAIINUCH; H. 0. — HUXKE NIpeaciia 06Hapy>1<eﬂm.

Hccnedosanue svinonneno npu punancosoi noooepaicke PH® ¢ pamxax
Hayuno2o npoexma Ne 16-14-10217.
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VK 631.452

B3ANMOOBYCJIOBJEHHOCTD QHEPTETHYECKHUX
MNOACUCTEM HA NTPUMEPE JEPHOBO-ITOJA30JIMCTBIX
IMOYB BEJIAPYCH

C. B. LIYJIBI'MHA, kaHz. c.-X. HayK
PVII « ITHCTUTYT TOYBOBEACHUS U arPOXHUMHUN,
r. MuHck, Pecriyonuka Benapyce

Bo3MoXHOCTH OOBSICHUTH NPOTEKaHHE TEX WIM MHBIX MMOYBOOOpa3oBa-
TEJILHBIX MPOLECCOB C MO3UIMH NPE/ICTABICHUS MMOYBBI KaK OTKPBITOH Iie-
JIOCTHOW TEPMOJIMHAMHYECKOH CHCTEMBI, B KOTOPOH NPOUCXOAUT OOMEH
BEIIECTBOM U DHEPrHel ¢ OKpY)Kalolleil cpesioH, sIBISETCS] IePCIIEKTHBHBIM
HampaBieHueM B mouBoBeneHun. CormacHo yueHuio B. A. Kosmsr (1973),
paspabotkam C. A. AnwmeBa (1966), B.P.Bomobyesa (1974, 1981),
C. A. TuxonoBa u T. A. Pomanosoit (1987), B. . Cauua u ap. (2007),
B. M. Bomoguna u H. I1. Macrotenko (2000, 2007), mouBa — KOMIIOHEHT
OnoreoneHo03a, COCTOAIINI U3 JIEMEHTAPHBIX SHEPTETHIECKUX (a3, Kaxaast
13 KOTOPBIX — OPraHMYECKOE BEIIECTBO (TyMYC), MPOYHOCBSA3aHHAS BOJAA,
Kkpuctamudeckas pemerka wia <0,001 mm u kpymHBIX (pakmii >0,001
MM, MOYBEHHBIH BO3/yX, JKMBOE BEIIECTBO — BHOCHT CBOM BKJaJ B oOImIne
3amackl BHyTpeHHEW Hepruu. MHOTUe aBTOPBI CXOJSTCS BO MHEHUH, YTO
TJIABHBIM YHEPTeTHUECKHM PETyJISITOPOM BCEX TOUBEHHBIX IIPOLECCOB SIBIISI-
eTCcsl IMEHHO Tymyc [1—6], BHYTpEHHss1 SHEPTUsi KOTOPOro o0yCIIOBIIEHA U
B3aUMOCBsI3aHa C dHeprueit Apyrux nojcucreM. C Lenbio BBISIBUTE 0COOCH-
HOCTH B3aMMOCBSI3U OCHOBHBIX YHEPIeTHYECKUX COCTABIISIOIIMX JIEPHOBO-
MOJ30JIUCTHIX MOYB MAaXOTHBIX 3€MeNb PAa3IMYHOTO I'PAHYJIOMETPUIECKOTO
COCTaBa MpeIBapUTEIEHO IPON3BE/ICHBI PacyeThl YJHEPTETHUECKHUX 3aIlacoB
UX OPraHWYecKOro, MUHEPAJIbHOTO BEIECTBA, MPOYHOCBSI3aHHON BOJBI CO-
TJIacHO pa3paboTaHHBIM MeTonmaMm [2, 7]. Ha 0a3e coBOKymHO# BBIOOpKH
(n = 40) ¢ ucnonp30BaHUEM MHOTO(AKTOPHOrO TOIX0a MOCTPOCHA MOJCITH
CBSI3HU, KOTOpast MOXKET OBITh ONMCaHa CIEAYIOIINM YPaBHEHHUEM PETrpecCcHu:
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Y = 0,647 +0,042,, + 0,003, 0,001, 5, MmHOKecTBeHHBIH R? = 0,798.

JlaHHass MoJenb SIBISIETCS JIOCTATOYHO TOYHOW: PacueTHBIH YPOBEHb
spaunmoct F (1,44x107%) spaunrensno mensie 3axauuoro (0,05). Koad-
(ULIMEHTBl MOJENH TaKKe CTaTHCTHYECKM 3HAauuMMBbl. B menoM BennunHa
BHYTpeHHell sHepruu rymyca Ha 80 % oOycioBiieHa Bapualueil BbIILIeTIe-
peUHCIeHHBIX YUYTeHHBIX (akTopoB. B mccienyeMbIx mouBax HaOogaeTcs
MIOJIOKUTEJbHAS TECHasl CBSI3b IOKa3aTelell BHYTPEHHEH YHEPriuM rymyca ¢
TaKUMH 3HEPTeTHUECKUMH MTOYBCHHBIMH MOICHCTEMAaMH, KaK BBICOKOJIUC-
nepcHas (wmiucras) cocraBiuttomas (r = 0,71) u mpodHOCBsI3aHHAs Biara
(r=10,75), KOTOpBIE U ONPEACIAIOT PHEPTETHIECKHE 3aMAChl OPTaHHYECKOTO
BemiecTBa. UTo ke KacaeTcs CBS3M C BHYTPEHHEH dHEPTUel KPYIHBIX (pak-
it (> 0,001 MM) naHHBIX NOYB, TO OHa SIBISETCS OOpaTHOW cpenHen
(r=0,55). OrcyTcTBHE MPSIMO¥A CBS3M MOITBEPIKAACTCSA U TeM (HaKTOM, UYTO
TYMYC W KPYITHbIE NOYBEHHBIC (PAKIUU SIBISIOTCS HOCHUTEISIMU OTpPHUIA-
TENBHOTO 3apsja, MO3TOMY OPraHUYECKOE BEIECTBO HE MOXKET yICpPHKU-
BaThCs KPYMHOIUCIIEPCHOI COCTaBIISIONICH MOYB.

Takum o6pazom, HEPrus IEPHOBO-TIOA30JIMCTHIX IOYB MaXOTHBIX 3e€-
Mellb peciyOJIMKN TPEeXAe BCEro oOyCIOoBIEHa B3aMMO3aBUCUMBIMH TOKa-
3aTeNsIMU UX BHYTPEHHEW SHEprHM OpraHMYecKOoro BEIIeCTBA, KPUCTAJIIH-
YEeCKOM PemeTKH INIMHUCTBIX MHMHEpPAJoB, MOYBEHHOIO pacTBopa. B cBoro
ouepenb, pPe3yabTaThl HCCIIEA0BaHUI CBUAETENLCTBYIOT O II€Iec000pa3Ho-
CTH TIPUMEHEHUsI METOJla «IJIMHOBAHMS» II0YB II€CUYAHOTO I'PaHyJIOMETPH-
YEeCKOro COCTaBa, aHTPOIIOTEHHO NPeoOpa3OBaHHBIX TOPQSHBIX IOYB IS
YIIy4qIICHNS! UX BOAHO-(DM3MUYECKUX CBOWCTB, MOBBIIICHUS MPOM3BOANTEIb-
Hoit cmocoOHocTH (B. T. Cepreenko, 1986; H. U. Cmesn u ap., 1992;
B. 1. Jlucuma, 1997; u ap.).
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K IIPOBJIEME OBJIET'YEHUSA TPAHYJIOMETPHYECKOI'O
COCTABA JEPHOBO-IIOJ30JIMCTBIX ITOYB TAXOTHbBIX
3EMEJIb BEJIAPYCH

C. B. LIYJIBI'MHA, kaun. c.-x. Hayk; O. B. MATBIYEHKOBA, kxaHn. c.-X. HayK;
T. H. ABAPEHOK, kann. c.-x. Hayk; JI. M. IIIUBYT, kaua. c.-X. HayK;
B. A. KAJIIOK, kauz. c.-x. Hayk; . B. MATBIYEHKOB, kanz. c.-X. Hayk
PVYII «MlHCTUTYT IOYBOBEIEHUS U aTPOXUMUIY,
r. Munck, Pecriyonuka benapyce

I'maBHBIME (pakTOpaMm 1MOYBOOOpa3oBaHMS B ycCJIOBHsAX bemapycu sB-
JISIFOTCST TIOYBOOOPA3yIOIIUE MOPO/Ibl, YBIQKHEHWE M aHTponoreHHsli. Hc-
MIOJIb30BaHUE TOYB B CEJILCKOXO3SHCTBEHHBIX LENSIX MEHSET YCIOBHS IPO-
TEKaHUs U XapaKTep NpoLeccoB, cQOPMHUPOBABIINX WX TCHETHYECKUH MPO-
¢uib. [TosTOMY MOYBBI MAXOTHBIX 3€MeIb B HAUOOJBIIEH CTEIIEHH 0JIBEP-
KEHBl aHTPOIIOIeHHON TpaHchopmanuu. BydepHble e uX cBoOWCTBa 1O
OTHOIICHHUIO K BHEIIHHM BO3ICHCTBUSIM HPOSBISIIOTCS IO ONPECIICHHOTO
mpezena, Iocie KOTOPOro OHHM HAa4YWHAIOT YTPAadMBaTh 3KOJIOTHUECKHE
¢yakunu (I'. B. Job6poBonbckuii, 2002).

Pe3ynbraThl aHaiaM3a NMPOCTPAHCTBEHHO-BPEMEHHOTO M3MEHEHHUS KOM-
MIOHEHTHOTO COCTaBa M CBOWCTB IIOYBEHHOTO MTOKPOBA MAXOTHBIX 3€MEJb HA
Pa3IMYHBIX YPOBHAX 3€MIICHOJIB30BaHUS IOKa3ad, 4yTo Oomee dem 3a 30-
netauit mepuoxa (1979-2001 rr.) He TONBKO MPOW3OILIO MPEOOpa3OBaHHE
MOOMIIBHBIX



Il MOTYT TIEPEMEIATHCS 10 MPO(MII0 KaK B pa3pyLIEHHOM, TaK U HEpa3-
PYIICHHOM COCTOSIHHH, 00Jieryasi BEpXHUE TOPH30HTHI Mo4B [1-4].

TeHneHIMsT aHTPONIOTEHHOTO OOJIErYeHus! JAEPHOBO-TIO30IUCTHIX MTOYB
ocobeHHO sipko TposiBiasercs B Hoorpyncko-Ciynkom, OmmsiHCKO-
MpusckoM, I'poaHeHCK0-BONKOBBICCKOM MOYBEHHO-3KOJIOTHYECKHX paiio-
HaX CTpaHbl — J0JI NOYB CYIJIMHUCTOTO TPAHyJIOMETPUYECKOTO COCTaBa Ha
namHe cokparmiack Ha 30-40 %, a cymecuaHoro M Iec4aHoro, HaoOoporT,
BO3pocia coorBeTcTBeHHO Ha 20-35 % u 5-8 %. Haubonee 3amerHbIC M3-
MCHEHHS Ha ypPOBHE aJIMUHHCTPATUBHBIX paiioHOB npounsonu B Kopennd-
ckoM, OmmstackoM, HoBorpynckom, XOTUMCKOM — JOJIST CYTIIMHUCTBIX MO-
poxn cokparmnack Ha 50-65 %, Ha 30-50 % — IlymmmHCcKOM, bapaHoBud-
ckoM, Yeuepckom, CmoneBrnuckom, Konbuisckom, Kopmsiackom, J3epxun-
ckoM, bemenkoBuuckoMm, byna-KomeneBckom, IlyxoBuuckom, bopucos-
ckoM. B menom mo pecrny0nuke ruiomany AepHOBO-IIOA30IUCTHIX CYTJINHH-
CTBIX (KaK MOIIHBIX, TaK ¥ MOJICTUJIAEMbIX TIECKaMH) TI0YB MaXOTHBIX 3EMJIb
cokpatminuchk Ha 20,5 %, a cymecyaHbIX M MECYaHBIX CTajo0 OOJBIIE COOT-
BeTcTBeHHO Ha 9,6 % 1 10,9 %.

Pesynprathl Hcciaeq0BaHUi MOKa3aIM, 9TO 00JIETYeHNE TIOPO Ha TTalTHe
CBSI3aHO NPEXIE BCEro C IMbUIEBATO-NECYAHUCTHIMHU JIETKOCYTIIMHUCTHIMU
Pa3sHOBHIHOCTSIMH ITOYB I€PHOBO-TIOA30JIMCTOTO THIA, KOTOPBIE NMEPEILIN B
pa3psa NecYaHHCTO-TIBIIEBATHIX CYIECeH 3a CUeT CHIKCHHMS JOIH (u3Hye-
CKOM TJIMHBI, YOBUIH cofiepkaHus (ppaknny MbUIH KPYITHOHM ¢ OJHOBPEMEH-
HBIM POCTOM coJiep)KaHHs (pakiuii mecka MeJKoro u cpexHero. Eciu B
MPUPOJHBIX YCIOBHAX 3TH M3MEHEHHUsS TPEOYIOT JOJITOro BPEeMEHH, TO BO-
BJICUYCHHUE TI0YB B CEILCKOXO3SICTBEHHOE NMPOM3BOJACTBO, YBEIHMUCHHUE KO-
JMYECTBA arpOTEXHUYECKUX MEPOTNPHITHH, TIyOOoKas BCHAIIKa YCKOPSIOT
Mepexo TOHKOAMCIIEPCHON YacTH IOYB B MOOMIIBHOE COCTOSIHHE M BBIHOC
TJIMHUCTBIX MUHEPANOB M3 IMaXOTHBIX TOPHU30HTOB, 3a4acCTyI0 BIUIOTH [0
METPOBOTO CJIOSA, YTO HAXOJUT OTPAKEHHE B N3MCHEHUU UX I'PaHyJIOMETPH-
YECKOTO MPOQHIIS.
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U3MEHEHHUE ATPOXUMHYECKHUX CBOMCTB
CEPO3EMHO-JYTOBBIX ITOYB KYPA-APA3CKOM
HU3MEHHOCTH IOJ BJIIMSIHUEM JJIMTEJIBHOI'O
CEJIbCKOXO03AMCTBEHHOT'O MUCIIOJIb3OBAHUS

C. M. DIOBOBA, 1-p dunocoduu no arpapHeIM HayKaM, JOLEHT
Muctutyt nouBoBenenus u arpoxumun HAH AsepOaiimxana,
r. baky, Asep0aiijkaHckas PecryOinka

HccnenoBaHue HHTEHCUBHOCTU U HAIPABJIEHHOCTH U3MEHEHUM IIOYBEH-
HBIX IPOLECCOB M CBOMCTB IIOJ BIMSHHEM aHTPOIIOT€HHOTO BO3AECUCTBHS
SIBIIIETCS BA)XXKHOM M aKTyallbHOM 3ajauell COBPEMEHHOIO IMOYBOBEIEHHUS.
ArporeHHble U3MEHEHHUs MOYBBI B OCHOBHOM MpOSBIAIOTCS B HapyLICHUU
OanaHCca NMUTATENILHBIX JJIEMEHTOB, NEryMH(HKAIMH, U3MEHEHHN PEaKLUH
cpensl U pusmyeckux cBoicTs [1, 2, 3].

Hamm nccnenoanmst npoogrumcs B 2009-2015 rr. Ha opomiaeMbeIx cepo-
3eMHO-TYTOBBIX ~ mouBax  Kypa-Apasckoii  Hm3meHHoctH B OMC
«Myranbp»y A3HUU runporexuuku u menuopauuu (c. Jxadapxan), OC HUU
xaonkoBogcrea MCX u OIl MucturyTa nouBosenenus u arpoxumuu HAHA.

Kypa-Apa3sckas HU3MEHHOCTh — 3TO OOLIMpHAsi JENpPEeccHs, Jiexkaruas
Mexny bonpmum u Mansim Kapkazom. B janamadTHOM OTHOIICHHUH 3TO
00J7acTh MUPOKO PA3BUTHIX OPOIIAEMBIX MACCHBOB, COYETAIOIIMXCS C TIPO-
CTPAHCTBOM IOJIYIIYCTbIHb U CyXMX cTemnei. KiimmaT HU3MEHHOCTH 10 TeM-
MepaTypHOMY PEXHMY OTHOCHTCSA K CyOTpPONMMYECKOMY (CpemHssl ToIoBas
temneparypa 13-14,5 °C). CymmapHOE TOIOBOE KOJIMYECTBO OCATKOB HE
npesbimaeT 200-300 MM. [1ouBEHHBIN NOKPOB OTHOCUTCSI K CEPO3EMHOMY
TUITy TOYBoOOpa3oBanus [4, 5, 6].

BnusiHME ATUTETBHOTO CEIbCKOXO03SHCTBEHHOTO MCIIOIB30BaHMS Ha ar-
POXMMHYECKHE CBOMCTBA OPOIIAEMBIX CEPO3EMHO-IYTOBBIX MOYB HCCIEIO0-
BaJIOCh MO Pa3IMYHBIMH YTOAbsSMHU. bblIo 3amoxeHno 50 MOYBEHHBIX pa3pe-
30B MOJI MANIHEW (XJIOMYaTHUK, JIIOIIEpHa U mineHuIa), B 10 paspesax uzy-
YeHBI TOYBbI, (OPMHUPYIOIIKECS Ha OIYIIKE JIECOINOJOCH U B 3 pa3pe3ax
LIEJINHHBIC HEHapyIICHHbIE TOYBHI.
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JlaHHBIC HAIUX UCCIICIOBAHHUN CBHUICTECIBCTBYIOT O HEBBHICOKOM COJIEP-
YKaHUM TYMyca B IIAXOTHOM CJIOE TIOJT KYJIbTYPHOH PacTUTENBHOCTRIO: 1,41—
2,33 %. Ilpu sToM HabOmromaeTcs o0mas TCHACHIUS CHIDKCHHSI €ro COJIep-
YKaHUS TI0 TIPOQUITIO TIOYBBI IO/ MAITHEH, JIECOTOJIOCON 1 IETNHOM.

HawuGonbmiee copepxanue rymyca (4,00-5,2 %) nabmronmaercst B cioe
no4Bbl 0—10 cM Ha OmyIIKe JIeCONoJOCh. B IeNMHHBIX MOYBaxX 3TOT MOKa-
3arenb Ha riryoune 0-12 cm cocrasmi 2,33-2,59 %.

PesynpraTel ananm3oB peaknuu cpenasl (pH BomHO# cycrieH3mu) moka-
3BIBAIOT, YTO HA MAIIHE IOJ KYJIbTYPHBIMH PACTCHHAMHU 3TOT IOKA3aTelb
U3MEHseTcs B mpenenax 7,9—8,5; moa ecTecCTBEHHON pacTUTEIhHOCTHIO Ha
omytke jecononockl Ha riryoune 0—10 cm cocrasuin 7,2. Takum obpa3om, B
UCCIIeyeMbIX MOYBaX PEaKLUsl CPeAbl XapaKTepu3yeTcs Kak LIeJovHas W
ci1abo 1memoyHas.

ITo pe3ynbTaTaM HaIIMX HCCIIEIOBAaHUM, cojepikaHue BajgoBoro ¢ocdo-
pa B HCCIIEAYEMBIX TTOYBAX JOCTATOYHO BBICOKOE M KOJICOJIETCS B Mpeaenax
0,18-0,22 %. Ognako Ha JOJI0 AOCTYyNMHOTO Qocdopa MPUXOAUTCS JIUILIB
0,5-0,8 % ot BamoBoro conepxanus. [lpu 3ToM Hambonee HHU3KOE coOmep-
KaHue noaBmxkHOro Qocdopa, 16,7-27,7 Mr/kr, oTMEYEeHO B IOYBaX MOJ
KyJIbTypHOH pPAacTHTENBbHOCTHIO, 36,3 MI/KI — TOJ eCTeCTBEHHOW pacTH-
TEJILHOCTBIO Ha omymike Jiecornoock! (0—10 cM) u HanOoubIIee B LETUHHON
mouBe — 168,4 mr/kr.

ITo maHHBIM HANIMX WCCIICAOBAHMMA, COICPKAHIEC HCOOMECHHOIO Kallus B
mmouBe 1o mamntHe#t pocturaet 2,1 % B BepxHUX # 1,8 % B HMKHUX TOPH-
30HTax. [Ipu 3TOM HauboJiee HU3KOE Co/IepKaHie OOMeHHOTOo Kanus — 84,4
u 204,9 Mr/kr — OTMEUeHO B MMOYBaX MOA KyJIbTYPHOH PacTUTEIHHOCTHIO, B
MOYBE TOJ[ ©CTCCTBEHHBIM 3JIAKOBBEIM TpaBoctoeM — 253,1 wmr/kr, a
HauOoJbIlIee B IEJMHHBIX MmouBax — 853,1 Mr/kr. boylee HU3KOE copepxa-
HUE OOMEHHOTO Kajus ObLTO YCTAHOBIICHO B IOYBAaX, UCIOIB3YEMBIX JIJTH-
TeIbHOE BpeMsl 0e3 MPUMEHEHHS KaTMHHBIX yI00peHUH.

Takum 00pa3oM, B pe3ynbTaTe MPOBEJICHHBIX UCCIICAOBAHUI BBISBICHO,
YTO Ha OCHOBE Tpajalliy, MPHHATOW AN mMouB AzepOaiiikaHa, McCIeno-
BaHHbBIC MaxXOTHBIE MOYBHI cj1abo obecneueHsbl MOABIKHBIM (ochopom, a
KaJueM O4eHb ciaabo u ciabo. [Tpu 3ToM HanboNbImIas CTeeHh N3MEHEHUH
IIPOUCXOJUT B IIOYBAX I0J OpOIIAEMOM naniHe. B nmoysax mox MHoOroser-
HUMH JICCOTIOJIOCAMH TPOUCXOJUT YBEIHUYCHHUE COJNCpXKAHHUS TyMmyca IO
CPaBHCHHUIO C [[CIIMHHBIMH [TOYBAMHU.
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