
OT3bIB 

Be,n:yrn:eiI opra1-1113aIJ;IfI1 Ha ,l(HCCepTaQHOHHYI-0 pa6oTy 

Ilm-OllIKHI-IOH OnhrH Bna,l(HMHpOBHhI 

COPAH 

.H:. Cn1co 

«,II:HarHOCTHI<a MHHepaJibHOro rrnTaHI15I, 3cpcpeKTI1BHOCTI1 y ,l(o6peHHH I1 rrpo,l(yK

THBHOCTH K03JI5ITHHI<a BOCTOLII-roro ( Galega orientalis Lam.) Ha cepoiI necHoH 

rroLJBe B ycJIOBH5IX 3arra,n:1-10-CH6Hpc1<0ro HeLiepHo3eMh5I», 

rrpe,n:cTaBJieHHYI-0 Ha COHCI<ai-rne yLJeHOH CTerreHH KaH,l(H,l(aTa ceJibCKOX035IHCT

BeHHhIX HayK no crreu:HaJibHOCTH 06.01.04 - arpOXI1MI15I 

0,l(HOH I13 Ba:>I<HeHJlIHX rrpo6JieM ceJibCKOX035IHCTBeHHOH HayKH 5IBJI5IeTC5I 

o6ecrreLJeHHe ycTOHLJHBOro I1 3cpcpeKTHBHOro cpyHI<U:HOHHpOBaHI15I arpou:eH030B. 

y crrellIHOe ee pellieHHe B COBpeMeHI-IhIX ycJIOBH5IX Hepa3pbIBHO CB5I3aHO c Hayq

HO o60CHOBaHHhIM rrpHMe1-Iem1eM B CHCT~Max 3eMJie,l(eJII15I cpe,l(CTB XI1MI13aU:HI1 

H, rrpe)l(,l(e Bcero, MHHepaJibHhIX y,n:o6peHHH, o6ecrreLJHBaI-Orn:HM ,l(OCTH)l(eHHe 

BhICOKOH arpOHOMHLJeCI<OH 3cpcpeKTI1BHOCTI1, a TaK)l(e 3KOJIOrHLJeCKOH I1 3KOHO

MHqecKOH u:enecoo6pa31-IOCTI1. llpH 3TOM yqeT rroqBeHHO-KJIHManrqecKHX oco-

6eHI-IOCTeH KOHI<peTHhIX TeppHTOpHH I1 6HOJIOrHLJeCKI1X oco6e1-11-1ocTeH Bbiparn:H

BaeMbIX KYJihTYP HMeeT rrepBooLiepe,l(1-1oe 3J-rnqeHHe. B 3TOH CB5I3H, HCCJie,l(oBa

HH5I, IIOCB5IW:eHHbie OIITI1MI13aQHI1 MHHepaJibHOro IIHTaI-rn5I ceJihCKOX035IHCTBeH

HhIX KYJinTyp, Bhmom-re1-11-1h1e c yqeTOM perHoI-IaJihI-IOH crreu:HcpHKH H oco6em-10-

cTeH IIOTpe6JieHI15I pacTeI-IH5IMI1 3JieMeHTOB IIHTaHH5I, HeCOMHeI-IHO, 5IBJI5IIOTC5I aK

TyaJibl-IhIMH. 

Heo6xo,n:HMOCTh ycttne1-1Horo pa3BHTH5I 1<opMorrpoH3BO,l(CTBa, oLJeBH.IJ:HO, 

6y,n;eT OI<a3bIBaTh 31-IaLJHTeJibHOe IIOJIO)l(HTeJibHOe pa3HOIIJiaI-IOBOe BJIH5IHI1e Ha 
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MHOrHe OTpacnH cem,c1rnro X035IHCTBa, BKmoqa51 H )KHBOTHOBOJJ:CTBO, H pacTe

HHeBOJJ:CTBO. HayqHoe o6ocHonar-me rrpou:eccon, rrpoTeI<aIOIIJ,HX B arpou:eHo3ax, 

Bhl5IBfleHHe HX MexaHH3MOB, rryTeH peryn11poBaI-IH5I, JJ:Ofl)KHO 6a311poBaThC5I, rrpe

)K)J:e ncero, Ha pe3yn:oTaTax MHoronen-mx cTau:1101-rnpH:o1x nonen:o1x on:onon. B 

::noH: CB5I3H BOilpOChI 06ecneqe1-m5I nno,n:opo,n:H5I rroqn, OilTHMH3aU:HH CHCTeM 

y,n:o6peHHll H HHTeHCHcpHKaU:HH npo,n:yKU:HOHHOro npou:ecca B arpou:eH03aX B 

KOHKpeTHhIX noqneHHO-KflHMaT11qecKHX ycnOBH5IX HMeIOT Ba)KHOe HayqHo-

npaKT11qecKoe 3Haqem1e. 

,[(11ccepTau:1101-rnoe 11ccne,n:onaH11e O.B. HmoIIIKHHOH rrocB5IIIJ,eHo nottcKy 

rryTeH: 3cpcpeKTHBHOro B03,n:en:ornaHH5I K03fl5ITHHKa BOCTOqHoro B HeqepH03eMHOH 

30He 3ana,n:HOH C11611p11 Ha OCIIOBaI-mH OIITHMH3aU:HH ero MHHepan:oHoro IIHTa

HH5I c rroMoIIJ,:010 3cpcpeKTHBHoro rrp11MeHeHH5I y,n:o6peHHH. Peu:eH3ttpyeMa5I pa-

6oTa rrocTpoeHa Ha np11Hu:11rrax cttcTeM:or «ITPO,[(-OMr AY», pa3pa6oTaHHoli 

IO.H. EpMOXMHhIM; paHee 3TM )Ke rro.z:i:xo.z:i::or Heo.n:HoKpaTHO 6:ornn ncrron:o3oBaHhI 

B .[(l:ICCepTaU:MOHHDIX nccne.n:onaHM5IX .n:pyrnx ero yqeHMKOB. 
-

O.B. HmoIIIKMHOH n:omonHeHa 6on:oIIIa5I 3KcnepnMeHTanhHa5I n aHanMTM-

qecr<a5I pa6oTa. ITpone,n:eHDI KOMnneKCH:Die nccne,n:oBaHM5I TpaHccpopMau:nn 3ne

MeHTOB-6nocpnnon B cncTeMe <moqna-y,n:o6pei-me-pacTeHne». Y cTaHonneH orr

TMMan:oH:orH: ypoBeHh I1MTaHM5I K03fl5ITHHKa BOCToqrrnro ll onpe,n:eneHO ero Bflll5I-

1rne Ha ypmI<aHHOCTh ll KaqecTBO npo.n:yKU:MM, Xl:IMMqecKMH COCTaB pacTeHMll ll 

cooTHOIIIei-me n 1-rnx 3neMeI-ITOB nnTaHM5L Onpe.n:eneHDI K03cpcpnu:neHThI ncrron:o-

30BaHM5I nnTaTen:oH:oix 3neMeI-ITOB M3 noqn:or n y,n:o6per-mH:. PaccqnTaH:or perpec-

Cl:IOHHhie ypaBHeHM5I, 1103BOfl5IIOIIJ,Me MO.[(ennpoBaTh ll nporH03HpOBaTh ycnOBll5I 

lll:ITaHM5I Kyn:oTypnI, ee rrpo,n:yKTMBHOCTh H KaqecTBO ypo)Ka5I. I1oKa3aHa 3KOHO

MHqecI<a5I H 3HepreTnqecKa5I 3cpcpeKTHBHOCTh pa3pa6oTaHHhIX MeTOJJ:OB OIITHMH-

3aU:MH rrnTaHH5I K03n5ITHHKa nocToqHoro. B peu:eH3ttpyeMoH: pa6oTe O.B. 

HmoIIIKHHa npo.n:eMOHCTpttponana ,n:ocTaToqHyIO 3py,n:nu:mo B 06cy)K,n:aeM:o1x 

norrpocax, nna.z:i:er-me MeTo,n:aMH arpox11M11qecK11x 11ccne,n:onai-mH:. 

Hon1131rn pa6oT:DI O.B. I1m-0IIIKHHOH 3airnmqaeTC5I I<aK B per110He 11 ofr:oeK-

Te 11ccne.n:onaHH5I, TaK H B npHMeHeHHH KOMnneKCHoro rro.z:i:xo,n:a K OITTHMH3aU:HH 
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Ml1HepaJibHOro Til1TaHmI, .n:11an-IOCTl1Ke noTpe6HOCTl1 B y.n:o6peHl15IX 11 nporH0311-

poBaHl1IO BeJIW:IHHbI 11 r<aqecTBa ypmI<a5I K03JI5ITHl1Ka BOCTOqHoro. 

3Haq11MOCTb npe.n:cTaBJieHI-IOH pa60TJ:>I COCTOl1T B pa3Bl1T1111 KOHU:enu:1111 .[(11-

arHOCTl1Kl1 11 peryn11poBaHl15l n11TaTeJibHOro pe)Kl1Ma B arpou:eH03aX, qTo 5IBJI5leT

C51 OCHOBOH .[(JI51 KOMnJieKca npaKT11qecrrnx Meponp115ITl1H no onTl1Ml13aU:1111 Ml1-

HepanbI-:IOro n11TaHIDI K03JI5ITHl1Ka BOCTOqHoro B HeqepH03eMHOH 30He 3ana.[(HOH 

C11611p11. Pe3yJII>TaThI 11ccne.n:oBaH115l MoryT 6hITh 11cnonh30BaHbI cenhCKOX035IH

CTBeHHbIMl1 npe.n:np115ITl15IMl1 per1101-ra .[(JI51 onTl1Ml13aU:1111 Ml1HepanbI-IOro n11TaHl15l 

KOpMOBbIX KYJibTYP B Cl1CTeMax 3eMJie.[(eJil151 11 arpOXl1MW:IeCKl1Ml1 yqpe)K.[(eHl151-

Ml1 np11 MOHl1TOp11Hre COCT05IHl151 naxoTHbIX noqB. 

ABTopetj?epaT oTpa)KaeT co.n:ep)KaJ-me .n:11ccepTau:1111. 

BMecTe c TeM, B xo.n:e npoqTe1-m51 npe.n:cTaBJieHHOH pa6oTbI B03Hl1K p51.[( 

BonpocoB 11 3aMeqaHl1H. IIp11Be.[(eM HeKoTopbre 113 H11x: 

1. 3amm:u:aeMbie noJIO)KeH115l .n:11ccepTau:1111 npe.n:cTaBnmoT co6oM: npo.n:y6-

n11poBaHH:ble 3a.n:acm 11CCJie.[(OBaHmI, XOT51 .[(OJI)KHbI co.n:ep)KaTb tjlopMyn11pOBKY 

CYIIJ:HOCTl1 perneHHOH HayqHoH 3a.[(aq11, KOHKpeTHbIH HOBbIH HayqHbIH pe3yJibTaT. 

2. B cn11c1<e n11TepaTypo1 np11cyTCTByeT MHoro pa6oT cepe.n:11HhI npournoro 

BeKa, a 11HOCTpaHI-Ibie l1CTOqH111<11 OTHOC5ITC51 K 20-30 ro.n:aM; np11qeM HeKOTOpbie 

ny6n11Kau:1111 11MeIOT onocpe.n:oBaHJ-:IOe OTHOllieH11e K TeMe .n:11ccepTau:1111. II011cK 

no Science Direct c KmoqeBhIM cnoBoM Galega orientalis .n:aeT 165 pe3yJihTaToB, 

113 KOTOpbIX 25 ny6nmrnu:11M: 3a 2017-2019 rr., a 11 5IBJI5II-OTC5I o63opaMl1, 03I-Ia

KOMl1TbC51 c KOTOpbIMl1 aBTopy 6hIJIO 6hI noJie3HO. 

3. Y .[(11BJI5JeT cTa611nhtIOe co.n:ep)I<ar-me no.[(Bl1)KHhIX tjlopM NPK B noqBe 

Bap11aHTOB onbITa B Teqer-me BCero nep110.n:a TIOCJie.[(eHCTBl151 BHeceHHbIX B 3anac 

Ml1HepanbHbIX y.n:o6peHHH (?) (cTp. 44-45, np11JIO)KeH11e E). Hanp11Mep, Bap11aHT 

N45Pl80Kl80: B 2013 ro.n:y co.n:ep){<atme P205 - 157 Mr/Kr noqBhI, K20 - 90; B 

2014 - COOTBeTCTBeHHO, 156 11 89, B 2015 - 156 11 89, B 2016 - 157 11 90; 11 T . .[(. 

B11.n:11Mo, B 11ccne.n:yeMoH T5l){<enocyrn11H11CTOH noqBe npou:eccr,r Mo611n113au:1111, 

nornomeH115J, tj?11Kcau:1111, «peTporpa.n:au:1111» 11 T.n . He pa6oTaIOT (?), a Hapac-
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TaIOll.lJiH c ro.n:aMH BhIHOC ( CTp. 75), oqeBH.IJ:HO, 06ecrreq1rnaeTC5I 3a cqeT I<aKHX

TO HHhIX HCToqmn<OB? 

0TCYTCTBHe B 3TOH Ta6Jim.J;e (H MHOrHX .n:pyn1x) CTaTHCTHqecI<OH o6pa-

60TKH .n:aHI-IhIX He II03BOJUieT oueHHTh .IJ:OCTOBepHOCTh pa3JIHqHfi Me)K.n:y BapHaH

TaMH OIIhITa. 

4. Ha cTp. 48 aBTop rrmrreT: « ... HaMH rrpe.n:naraIOTC5I cITe.n:y1-omHe cpopMy

IThI (9-11) pacqeTa .IJ:03 y.n:o6peHHH, Kr/ra:», H .n:arree, BH.IJ:HMO, .IJ:03hI, HarrpHMep, -

(10) ,n: P205 = 13572 MrlI<r HITH (11) ,n: K20 = 22824 Mr/Kr(?). Ilpo6oBarra ITH 

COHCKaTeITb rrepecqHTaTb 3TH Mr/Kr rroqBhI B Kr .IJ:.B./ra (?) H rrpe.n:ciaBIT5IeT ITH, 0 

qeM H.IJ:eT peqh? 

5. BecbMa crropHhIM cqHTaeM yMo3a1rn1-oqeHHe coHcKaTeIT5I 06 yBeJIHqeHHH 

B rroqBe co.n:ep)KaHH5I IIO.IJ:BH)KHOro P H o6MeI-rnoro K rro.n: .z:i:ettcTBHeM a30THhIX 

y.n:o6peHHH, a TaK)Ke o6MeHHoro K rrpH BHeceHHH cpoccpopHhIX y.n:o6peHHH ( cTp. 

52-54) . YcTaHOBITeHHhIH aBTopoM cpeHoMeH rro3BOITHJI 6n1 cymecTBeHHO C3KO

HOMHTh Ha MHHeparrbHhIX y.n:o6peHH5IX. 

Ha CTp. 89 aBTop rrmrreT: «IlpH 6HOCHHTe3e ypm1<a5I, rrpH orrTHMaIThHOM 

paBHOBeCHH 3ITeMeHTOB IIHTaHH5I pacTeHHH, Ka)K.IJ:bIH rrpoueHT cpoccpopa rrpHT5I

rHBaeT (?) 2,96 H 3,1 % a30Ta ... » (?) H T . .IJ:. KaK 3TO rroH5ITh? IloqeMy H KaKHM 

o6pa30M Ta1<0e rrpOHCXO.IJ:HT? 

6. YBITe11em1e anTopa cpopMyITaMH (74) H cTpeMITei-me « ... orrpe.n:eIT5IeMI>Ie 

3aBMCHMOCTH rrepeITO)KHTh Ha 5I3hIK MaTeMaTHI<H ... » ( CTp. 59) 5IBHO H36hITOqHhl H 

BhirIT5I.IJ:5IT, KaI< caMoueITh. Do MHe1-m10 coHc1<aTeIT5I, 3TO «II03BOIT5IeT OTOHTM OT 

rrpocToro 3MIIHpH3Ma ... » ( CTp. 48). 0.n:HaI<O, 3a11acTy10, 3TH cpopMyIThI rrpe.n:cTaB

IT5IIOT H3 ce65I, Ha Harn B3rIT5I.IJ:, rrpocTo <OKOHrITHpoBaHHe» UHcppaMH. TaK, B cpop

MyITe 23' «II03BOIT5IIOIUeH crrporH03HpOBaTb OIITHMaJihHhIH ypoBeHb co.n:ep)KaI-IH5I 

IIO.IJ:BH)KHOro cpoccpopa», ero co.n:ep)KaHHe B rro11Be (B Mr/Kr) c1<ITa.IJ:bIBaeTC5I c 

ypo)KattHOCThIO I<03IT5ITHHI<a (B Tira)?? I1 3TOT rrpHMep He e.n:HHH11eH. Bp5I.IJ: ITH 

rro.n:o6HbIH rro.n:xo.n: «5IBIT5IeTC5I BeHUOM HayI<H» (cTp. 65). 

MHoro11HcITeHHhie ypaBHeHH5I perpeccHH cTpo5ITC5I, . rro.n:11ac, no 2-3 rrapaM 

.n:aHHhIX (HarrpHMep, Ta6IT. 8- 10 M .n:p. ), 06ecrre11HBa5I rrpaI<TH11eCI<H cpyHKUMO-
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HaJibHYIO KOppemIIJJIOHHYIO CB513b Me){<.ll:Y ITOK33aTeJI51MH (r = 0,98-ff,99), qTo HC

ITOJin3yeTC51 aBTOpOM B KaqecTBe ITOL(TBep)l<L(eHH51 BbIL(BHraeMbIX ero ITOJIO)l(eHHll. 

PaccqHTI>IBa51 ypam-1e1urn perpeccHH, aBTop B 6oJibIUHHCTBe cnyqaen, He 

o6b5ICH51eT H He o6cy)l(.n:aeT nonyqeHHbie pe3yJinTaTbI - I<aKHMH pearrbHbIMH 

ITpou:eccaMH, ITpOHCXOL(5III(HMH B noqne l1 pacTeHH5IX OHH o6ycJIOBJieHbI? 

7. B Ta6JIHU:e ,[(. 4. (IlpHJIO)l<eHHe) ITpHne.n:e1rn co.n:ep)KaJ--me ITO.D:BH)l(HbIX 

cpopM MHKp03JieMeHTOB H cepbl B IToqne BapHaHTOB OITbITa 3a I'OL(bl ero ITpone.n:e

HH51. 0.n:HaKO 3TH MaTepHaJibI B L(HCCepTaU:HH ITpaKTHqecKH He o6cy)l(L(aIOTC51 

( CTp. 91, Ta6JI. 30), qTo He ITOMeIUaJIO, BITpoqeM, COHCKaTeJIIO B 3airn10qeHHH 

3a5IBHTb 0 « ... p33pa6oTKe OITTHMaJibHbIX ypoBHeli HX co.n:ep)l(aHH51 H COOTHOIUe

HH5I ... ». 

He 5ICHO 1<a1< ycTaHOBJieHI>I ITpHne.n:em-1r:,1e B Ta6n. 30 H «3airnmqeHHH» oIT

THMaJII>HI>Ie yp01-m co.n:ep)KaHH5I MHKp03JieMeI-ITOB B cepoli JieCHOH ITOqne? Ilo 

CTaI-IL(apTI-IbIM rpa.n:aU:H51M o6ecITeqeHJ-IOCTH ITOqB ITOL(BH)l(I-lbIMH cpopMaMH MHK

p03JieMeHTOB, OITpe.n:eneHI-IbIMH ITO MeTo.n:y IleiiBe-PHHbKHCa, B .n:aHHOll IToqne HX 

KOJIHqecTBO L(JI5I MapraHu:a l1 K06aJibTa 5IBJI5IeTC5I cpe.n:HHM, U:HHKa l1 MeL(H - Bbl

COKHM, 6opa l1 MOJIH6.n:e1-rn - oqeHb BbICOKHM. EcTb JIH 3L(eCb B00611(e ITOTpe6-

HOCTb B MHKp03JieMeHTax? 

Ha pHcy1-11<e 11 ( cTp. 110) ITpHBOL(5ITC51 OITTHMaJII>HI>Ie ypomrn-B pacTeHH51X 

Mo, Co, Mn, Cu, Zn, IToqeMy-To y1<33ai-rnr:,1e B %. On<y.n:a B35IJIHCb 3TH ypom-rn, 

ITOCKOJibKY B pa6oTe Mbl He o6Hapy)l(HJIH OITbITHbie .n:aHI-Ibie ITO co.n:ep)l(aHHIO Ha-

3BaHHbIX MHKp03JieMeHTOB B pacTeHH5IX K03JI5ITHHKa BOCToq1-rnro? 

8. B p33.n:ene «3a1<moqe1-me» O)l<H.n:aeIUb yn11.n:eTb 060611(eHI-Ibie pe3ynnTa

TbI HCCJieL(OBaHHH aBTOpa, OL(HaI<O ofo-rnpy)KHBaeIUb 3L(eCb H 06IUHp1-1y10 U:HTaTy 

IO.H. EpMOXHHa. )Kena1-111e co11c1<aTeJI5I ITPOU:HTHpoBaTb B .n:11ccepTau:1111 cnoero 

1-1ayq1-1oro py1<0BOL(HTeJI5I 1<a)l(eTc5I qpe3MepI-InIM, TeM caMbIM 1-1ec1<0JII>KO ITpHHH

)l(a51 co6CTBeHI-IbIH Birna.n: B pa6oTy. IlpH BCeM ITPH 3TOM, pe.n:aKU:HOHI-Ia5I pa6oTa 

1-1a.n: .n:HccepTau:11eii ocTaBJI51eT )l(eJiaTb MHOro nyqIUero. 

B u:enoM cq11TaeM, qTo O.B. HnIOIUKHI-Ia, Ha ocHoBe 6oJinIUoro o6oeMa 

BbIIIOJIHeI-11-IbIX ITOJieBbIX l1 na6opaTOpHbIX HCCJieL(OBaHHH, ITpe.n:cTaBHJia 1-1ayq1-10-
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KBaJIRqnmau:RoHH)'IO pa6oTy, B KOTOpOH pernaeTC51 Bml<I-Ia51 3a.z:i:a-qa ITOBhillleHH51 

3cpcpeKTHBHOCTH perHOHaJihHOro KOpMOITpOH3BO.lJ:CTBa IT)'TeM 1-rnyirno o6ocHO

BaHHOH OITTHMH3aU:HH MHHepaJihI-IOro ITHTaI-IH5I pacTeHHH; ITO pe3)'JihTaTaM ITpo

.z:i:enaHHOH pa6oThI I1mornKRHOH Onhre Bna,z:i:RMHpOBI-Ie MO){<eT 6hITh ITpHC)')l(.lJ:e-

Ha yqeHa51 CTeITeHh I<aH.lJ:H.lJ:aTa ceJihCKOX035IHCTBeHHhIX HayK ITO CITeU:HaJihHOCTH 

06.01.04 - arpoXHMH51. 

3aBe,z:i:y1-0iu:Rli na6opaTopReli arpoxRMHH I1I1A C~P A , 

.lJ:OKTOp 6HOJIOrHLieCKHX HayK, .z:i:ou:eHT 
~ ,,..... 

,---. 

5IKRMeHKO B .H. 

0T3hIB o6cy){(,z:i:eH H o.z:i:o6peH Ha pacrnRpeHHOM 3ace,z:i:aHHH na6opaTopRH arpo

H arpoxRMHH CO P AH 22 Ma51 2019 ro.z:i:a, 

ITpOTOKOJI 
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