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Abstract: The article presents the results of three years of research on the effectiveness of the
use of organic mineral complex fertilizers developed by the LLC «Polidon Agro»: Alfastim, Polidon
Bor, Polidon Bio, Polidon N, Polidon RK for presowing treatment of seeds and vegetative plants of
lentils. It was found that the use of the above agrochemicals in the lentil fertilizer system is
agroeconomically justified. Harvesting grain increases from 0.22 to 0.39 t / ha, providing income
from 8.80 to 15.86 thousand / ha with payback on spent fertilizers by grain from 58 to 240 (kg/kg),
which is 16-28 times more than when applying complex fertilizers in rows. It was revealed that in
the technology of growing lentils it is advisable to use Alfastim growth biostimulator at a dose of 80
ml per 1 ton of seeds for presowing seed treatment. The payback of one milliliter of this preparation
by increasing the grain yield is 27.5 kg. It was determined that agrochemicals should be used to
adjust the mineral nutrition of lentils during the growing season using leaf dressing of LLC
«Polidon Agro», whose payback (rub./rub.) is 3.0-12.2 times more than when fertilizing in rows.
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HCCJEJOBAHUE 3ACYXOYCTOMYMUBOCTH U BOJJHOT'O OBMEHA
COPTOB COHU CEBEPHOI'O OKOTHIIA

E.B. 'OJIOBHUHA, n0KTOp CE€IbCKOXO3MCTBEHHBIX HAYK
OI'bHY «®HII 3EPHOBOBOBbBIX U KPYIIAHBIX KYJIBTVYP»

B cea3u ¢ uzmenenuem xnumama (pocmom cpeone20008blX memnepamyp u yeeaudeHuem
apuoHocmu), coxpaHenue cmadurbHOCMU npouzgoocmea cou 6 ILlenmpanvro-Yeprozemnom
pecuone 8 YCloBUAX YYACMUBUIUXCS 3ACYX NPEOCMABsem Cmpame2udecKu 8axcHoe HanpasieHue.
Uszyuenvl 3acyxoycmouiuugocms 6 1aOOPAmMOpPHOM ONblmMe U HNOoKA3amenlu 800H020 Oananca 8
nonesom onvime 7 copmos u 2 jaunuti cenexyuu PI'BHY ®HI] 3bK. Oyenxy ycmotiuusocmu
CcOpmog cou K oepuyumy 61a2u OCywecmeisiu 8 pacmeope caxapo3sbl ¢ OCMOMUYECKUM OABleHUeM
7 amm., KOHmMponb — eoda. Hccrnedosanucv cemena, noiyyeHHbvle 8 U3DLIMOYHO GIAIHCHOM,
npoxaaonom 2017 200y (I'TK=2,0) u menaom, zacywnueom 2018 200y (I'TK=1,0). B nonesom
onvime 6 2018-2019 2e. onpedensinu obwee cooepicanue 800bl 8 IUCMbAX, OMHOCUMELLHYIO
mypeecyenmHocms  (OMHOCUMENbHOe  CcoO0epicanue  6o0vl) U B0OHBINL  Oepuyum,
8000Y0epAHCUBAIOWYIO U B00ONO2NIOWAIOUYI0 CHOCOOHOCMb.  Yemanoeneno: Haubolee BblCOKUL
VPOBeHb  YCMOUYUBOCMU K 3dcyXe, KOMOPYIO Xapakmepuzylom 6CX0Jcecmb U cyxas macca
npOpOCMKO8 8 pAcmeope caxaposvl, ONpeoeleH Y CeMsH, CHOPMUPOBABUIUXCS 8 3ACYULTIUBHIX
VCI0BUAX B8e2eMAaYUOHHO20 Nepuood. YcmanosieHa 00CMOBEpHOCHb PA3IUYULL MedHCOY YPOBHEM
VCMOUYUBOCINU CeMAH DA3NUYHOU PenpoOyKYuu U OOCHOBEPHOCHb OMPUYAMETbHO20 GIUAHUS
pacmeopa ¢ B8blCOKUM OCMOMUYECKUM OdglleHuemM Ha maccy npopocmkog. Ilo noxazamenim
3acyx0ycmonyueocmu, Kaxk 8 1a60pamopHoM onvime, max U 6 nojegoM 8blOeUNUCy copma 3yua,
Jlanuemnas, Ocmonwv, Mezenxa.

Knrouesnie cnosa: copra cou, mpopOCTKHU, 3aCyXOYCTOUYNUBOCTbD, BOJAHBIN OOMEH.

[IponBuxeHne cou — IeHHEHIIeH OenKOBO-MacCIUYHON KyJIbTYphl B CEBEPO-3alagHOM
HampaBJIeHWH, B TOM uucie B LleHTpanbHO-UepHO3eMHBIN PETHOH, CTall0 BO3MOXKHBIM Ojaromaps
CO3JaHHUI0 TPUHIUIHAILHO HOBBIX (DOPM — COPTOB CEBEPHOTO JKOTHIIA, ObOIamaromux ciaaboi
peakiueit Ha JUIMHY JTHS, CKOPOCTIENOCThIO U XOJIOA0CTOMKOCTRIO [1]. g manpHeiieid cenekuuu
Ha aJanTHBHOCTh K 3aCyXe HEOOXOIMMBI HCCIEIOBAaHUSA, KaK B IMOJEBBIX, TaK U JaOOpaTOPHBIX
YCIOBUSIX.
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JluarHocTuka  BaXKHBIX  JUJII  CEJIGKIIMM  KOJIMYECTBEHHBIX  IPU3HAKOB  JOBOJIBHO
MPOIOJKUTENIbHA BO BPEMEHH, YaCcTO MPUBOJUT K MOTEPE NMEPCHEKTUBHBIX T€HOTUIIOB U, B IIEJIOM,
CHIDKACT  A(PQEKTUBHOCTh  CENIEKUMOHHOM  pabOThl 1O  pa3jiMyHbIM  HAIpPaBICHHSM.
OU3MOJIOTHYECKHE TMOAXObI TO3BOJISIIOT YCKOPHTH 3TOT mporiecc. JlaboparopHble aHamu3bl Ha
MPOPOCTKAX  OTIAUYAIOTCA TOYHOCTHIO, OOJBIIUMU  TPOMYCKHBIMH  BO3MOXHOCTSIMH, HE
JTUMUTHPYIOTCSI BPEMEHEM ToJia.

B cBsi3u ¢ pocTOM CpeHETOAOBBIX TEMIIEPATyp U CHIXKCHUEM KOJUYECTBA OCAIKOB B JICTHHUI
nepuo [2], coxpaneHue cTabuILHOCTH TPOM3BOACTBA cou B LleHTpasibHO-YepHO3eMHOM pEeruoHe B
YCIIOBUSIX YYACTHUBIIMXCS 3aCyX MPEACTABISET CTpPATErHYeCKH BaxkHOe HarpaBiieHue. Cenexuust Ha
3aCyX0yCTONYHMBOCTH (CIIOCOOHOCTh MEPEHOCHUTh 00E3BOKMBAHUE U TIeperpeB 6e3 ocodoro ymepda
JUIsl  TPOAYKTUBHOCTH)  JAeT BO3MOKHOCTb  TOJIydaTh TapaHTHPOBAHHBIA  ypokail B
HeOmaronpusaTHeIX ycinoBusx [3]. OT BOJHOrO peXuWMa BBICESHHBIX CEMSH W IPOPOCTKOB BO
MHOTOM 3aBUCHUT UX OBICTPO€ WM APYKHOE MPOPACTAHHE, POCT U Pa3BUTUE PACTECHUN B TEUCHUE
Beretanuu u (opmupoBaHue 3epHa. [IpopactaHue ceMsiH B pacTBOpe caxapo3bl XapaKTepU3YyeT
T€HETUYECKH O0OYCIIOBJICHHBIE CITIOCOOHOCTh PAa3BUBATHCS MPHU HEJTOCTATOYHOM KOJUYECTBE BOJIBI U
COCYILLYIO CHITY.

Heapb uccienoBanmii: U3y4nTh 3aCyXOYCTOWYUBOCTD U BOJHBIN OOMEH HOBBIX COPTOB COH.

MeToabl ucciie10BaHu

UccnenoBanucy HOBBIE copTa cou ceBepHoro skortuma Illatunosckas 17, Cama, Kpacusas
Meua, Mezenka, OcMmonb, Jlanuernas, 3yma, JI-85, JI-216. OneHKky ycTOMYMBOCTHA COPTOB COM K
NeQUINTY BJIard OCYLIECTBISUIM B PAacTBOPE caxapo3bl C OCMOTHYECKUM JaBlIEHUEM 7 aTM.,
KOHTpPOJb — BOJa, B 4-X KpaTHOM NOBTOPHOCTH (1m0 25 ceMsH B MOBTOpHOCTH) Mo [4].
UccnenoBanuchk cemeHa, MOy4eHHBIE B U30BITOYHO BiIakHOM, TipoxmanaoM 2017 roxy (I'TK=2,0)
u teriom, 3acynutuBoM 2018 roma (I'TK=1,0).

B monesom ombite B 2018-2019 rr. ompenmensiiu oOIee coaep’KaHWE BOIBI B JIUCTHSIX
BECOBBIM METOJIOM, OTHOCHUTEIbHYIO TYpPreCLIEHTHOCTh (OTHOCHUTEIbHOE COJEp)KaHUE BOJIbI) U
BOJIHBIN AePHUITUT 110 [5, 6], BOAOYAEPKUBAIOIIYIO U BOJOTIOTIIONMIAIOIIYIO CIIOCOOHOCTH OTICHUBATH
o [7]. JlucriepcnoHHBIN aHAJIU3 BBITMTOJIHEH 110 [ 8] ¢ momorbio mporpamMmmel Microsoft Excel.

Pe3yabTarsl ucciie0BaHuii

CriocoOHOCTh K MPOPACTaHUIO CEMEHA MPHOOPETAIOT, MO/ MOCIeyOOpOUHOE T03pEBaHHE,
KoTopoe siBisieTcsl 3(G(EKTUBHBIM CIIOCOOOM PETYIUPOBAHUS CE30HHOTO PA3BUTUS PACTEHHIA.
Jlo3peBaHue 3aBepliaeTcs K TOMY BPEMEHH, KOTJa HACTYNAIOT ONTHUMAJbHBIE CPOKHU IOCEBa U
MOSIBJICHUS BCXOJI0B. B rosibl ¢ Cyxum »*apKum JIeTOM MOcieyO0opoyHOe J03peBaHUE yCKOpseTcs, a
BO BJIQXKHBIE U MPOXJIaJHbIE TObI yuiuHseTcs [9]. OcHOBHBIE (PaKTOPBI, HEOOXOAUMBIE IJISl BHIXOAA
CEMEHH M3 COCTOSIHMSI MOKOSl — 9TO HaJM4Me BJard, KUCIOPOJIa, MOJI0KHUTEIbHON TeMIlepaTypsl, y
OoNbIIMHCTBA BHUJIOB — cBera. [IpopactaHme XapakTepusyercs H3MEHEHHEM OayaHca
(UTOrOpMOHOB, (PEPMEHTOB, BUTAMUHOB, AMHHOKUCIOT U APYTrUX (U3HOJIOTHUYECKH AKTHBHBIX
BemectB  [10]. Cemena coaepxar COEIMHEHHs, HE TOJBKO aKTUBHU3UPYIOIIME HX
KU3HEJEATENbHOCTh, HO U 3aTOPMaKMBAIOIIIKUE MpopacTaHue. TOPMO3UTENU MOTYT UTPaTh BAXKHYIO
MIPUCTIOCOOUTENBHYIO POJIb, PETYIHUPYS BCXOKECTh B 3aBUCUMOCTH OT BHEITHUX ycsioBuid [11].

B Hamux uccienoBaHusAX B 1aOOPATOPHBIX YCIOBUSX YPOBEHb YCTOMYUBOCTH (BCXOXKECTh B
pacTBope caxapo3bl) IPOPOCTKOB U3 CEMSIH, MONy4eHHBIX B 2017 . B cpeIHEM IO COpTaM COCTaBHII
49%, penponykmuu 2018 . — 73% (puc.). To ects Hanboyiee BHICOKHE OCMOTHYECKHE CBOMCTBA
UMeNH CceMeHa, chopmupoBaBIIMecs B 3aCYILIUBBIX YCIOBHUSAX. JlMCHEpCHOHHBIA aHaIHU3
MOATBEPANII JOCTOBEPHOCTh Pa3IMuUil MEXIYy YPOBHEM YCTOMYMBOCTH CeMsH penpoaykuuu 2017
r. u penpoaykuuu 2018 r. Pacuernas nocroBepHocTh BiusHus ¢aktopa F=0,917, uro Bwime F
CTaHIapTHOro, paBHoro 0,544.

[Ipopoctku coproB 3ymwm, Jlanuernoi, Ocmonu, JI-216 u Mesenku u3 cemsiH 2018 r.
IIPOSIBUJIN BBICOKYIO YCTOMUYMBOCTB B BapHAHTE € caxapo30il B npeaenax 82-92%. V Illatunosckoit
17 u Cparbl 3TOT MoKasaresb 3HaUuTeIbHO HIke 32-48%.
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A — cemena penpooykyuu 2017 2., b — cemena penpooyxyuu 2018 2.

Cyxasa macca npopocTkoB ceMsaH 2017 r. B pacTBope caxapo3bl B CPEIHEM MO COPTaM HIXKE

koHTpoJst Ha 49%, penpoaykiuu 2018 1. — Ha 16% (Tabn. 1). Haubonpimas Macca mpopoCTKOB B
BapHaHTe C caxapo3oil y coptoB JlanuerHnoil u 3y, koTopsie cpopmupoBanu u3z cemsH 2017 r.
2,4 mr u 7,5 mr cyxoro BemiecTtBa, u3 cemsH 2018 r. — 10,8 mr u 8,6 Mr coorBeTcTBeHHO. B
pe3yibTaTe AMCIEPCHOHHOTO aHall3a YCTAHOBJEHA JOCTOBEPHOCTh OTPHUIATENILHOTO BIIMSHUS
caxapo3bl Ha Maccy MpopocTKOB ceMstH kKak 2017 r., Tak u 2018 1. (pacuernas BenuunHa dakropa F

npesbimaeT F cranmapTHOe).

Taomnuma 1
Cyxasi Macca IpoOpOCTKOB cOH M3 ceMsH pennpoaykuuu 2017 u 2018 rr., mr/pacrenue
2017 2018
Copt
KOHTPOJIb caxaposa KOHTPOJIb caxaposa
TatunoBckas 17 13,1 6,1 14 6,0
Csamna 8,5 4.1 11 7,0
Kpacupas Meua 7,6 6,2 5,8 6,8
JI-85 18,1 6,2 18 10
Me3senka 9,9 3,9 8,4 6,8
JI-216 7,8 3,6 5 7,6
OcMOHB 9,2 6,2 6,4 9,2
JlannerHas 10 6,4 9,2 10,8
3ymia 9,7 7,5 10,8 8,6
10,4 5,3 10,0 8,4
HOCTOBepHOCTL(IB:J)mﬂHH;I dakTopa 24,635 6,068
F crangaptHoe 5,318

Ha PpaCTCHUAX, BBIPAINICHHBIX B TIIOJICBBIX YCJIOBUAX, B IICPHONA 6YTOHI/I33.I_II/IH'I_IBCTCHI/IC

OTIpEeNIeNISIN T0Ka3aTeNd BOJHOro OamaHca. Y copToB, oOjanaromux Oojiee BBICOKOM CTENEeHbIO
3aCyXOyCTOMYMBOCTH, IIpU YCHUJIEHUM 3aCyXd BOJOYACPKUBAIOIIME CHJIBI  BO3pacTaroT
MHTEHCHUBHEE, OTHOCHUTEIIbHAsI TYPreCLEHTHOCTb YMEHBIIAETCS HE3HAYUTEIbHO, OCTATOYHBIN
BOJHBIN Neduuut Hu3kuid. B cpennem 3a 2 roga copra 3yma, Jlanuernas, OcMoHb, Me3eHKa 10
MOKa3aTeNsAM 3aCyX0yCTOMYMBOCTH NMPEB3OLUIM OCTalbHble copTa (Tabdn. 2). Tak y 3ymu camas
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BBICOKAs BOJOYJCPKUBAKOIMIAs M BOJOMOIIIONIAIOIIAs CIOCOOHOCTh, Y Me3enku u OcMmoHH
HauOOJbIIAsT OTHOCUTEIIbHAS TYPT€CIIEHTHOCTh U CaMbIid HU3KUI OCTATOYHBIN BOJIHBIN JIE(DUITUT.
Tabnuna 2
IMoka3aTesiu BOTHOT0 pe;kuMa copToB con, % (cpemnee 3a 2018 -2019 rr.)

3 5 5
=| 5 = = % o
2 2 == 5 S & 3
2 3 : g 5 & g 3 S 3
o O =g o = T A
Copt %S =R 7= SR 5 &
5o o g Sy = 9 Z =
) T O ) =
= E B e S 5 A
2 ° o = x a <
o = 13 o
e S M
ITatunosckas 17 38 87 10 29 74
Cparma 36 90 10 28 75
Kpacusas Meua 41 86 11 27 73
JI-85 44 88 10 29 76
Me3senka 45 91 7 30 73
JI-216 40 89 9 30 74
OcMOHB 49 91 7 29 74
JlanuerHas 47 89 9 30 75
3yma 50 88 9 33 76
CV, %
(2018 1) 15.0 3,0 36,0 7,0 2,0
CV, %
(2019 1) 9.0 2,0 17,0 7,0 2,0

Takum o00Opa3om, HamboJiee BBICOKHMH YpPOBEHb YCTOMYMBOCTH K 3acyxe, KOTOPYIO
XapaKTEepPU3YIOT BCXOXKECTh U CyXasi Macca MPOPOCTKOB B PACTBOPE Caxapo3bl, OMPEIENICH Y CEMSH,
cOpMHUPOBABIIKUXCS B 3aCYIUIMBBIX YCIOBHUSIX. YCTAHOBJIEHA JOCTOBEPHOCTh PA3IUUYUNA MEXIY
YpPOBHEM YCTOMYMBOCTH CEMSH pAa3JIMYHONW PENpoOayKUHWH M JOCTOBEPHOCTh OTPHUILATEIHHOIO
BIIUSIHUSL PACTBOpA C BBICOKMM OCMOTHUYECKUM JIaBJICHHEM Ha Maccy mpopocTkoB. [lo mokazaremnsm
3aCyXO0yCTOMYMBOCTH, KaK B JabOpaTOpPHOM ONBITE, TaK M B MOJEBOM BBLACTIINCH copTa 3yIla,
JlannerHnas, OcMoHb, Me3eHKa.
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STUDY OF DROUGHT TOLERANCE AND WATER EXCHANGE OF SOYBEAN
VARIETIES OF THE NORTHERN ECOTYPE
E.V. Golovina
FSBSI «FEDERAL SCIENTIFIC CENTER OF LEGUMES AND GROAT CROPS»

Abstract: Due to climate change (increase in average annual temperatures and increase in
aridity), maintaining the stability of soybean production in the Central Black Earth region under
conditions of frequent droughts is a strategically important area. The drought tolerance in the
laboratory experiment and the water balance indicators in the field experiment of 7 varieties and 2
breeding lines of the FSBSI Federal Scientific Center of Legumes and Groat Crops were studied.
Assessment of the resistance of soybean varieties to moisture deficiency was carried out in a
sucrose solution with an osmotic pressure of 7 atm., control - water. The seeds obtained in
excessively wet, cool 2017 (Hydrothermal Coefficient = 2.0) and warm, arid 2018 were studied
(Hydrothermal Coefficient=1,0). In the field experience in 2018-2019 determined the total water
content in the leaves, relative turgescence (relative water content) and water deficit, water retention
and water absorption capacity. It has been established: the highest level of resistance to drought,
which is characterized by germination and dry weight of seedlings in a sucrose solution, was
determined for seeds formed in arid conditions of the growing season. The significance of
differences between the level of resistance of seeds of various reproductions and the negative
impact of a solution with high osmotic pressure on the mass of seedlings were established. In terms
of drought tolerance, both in the laboratory experiment and in the field, the varieties Zusha,
Lanceolate, Osmon, Mezenka were distinguished.

Keywords: soybean varieties, seedlings, drought tolerance, water exchange.
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3®PEKTUBHOCTH IPUMEHEHUS CUCTEMHBIX ITIPOTPABUTEJIENA
HA CEMEHAX JIIOITMHA Y3KOJIMCTHOI'O

H.A. YEPHEHBKA/SI, 3.P. HYKAHOBA, kanau1atel CelIbCKOX035ICTBEHHBIX HAYK
®I'BHY «®HII 3EPHOBOBOBbIX 1 KPYIISIHBIX KYJIBTYP»

B cemenosoodueckux nocegax 0ns npeonocesnou o6pabomku cemsan NONUHA YIKOTUCHOZ0
ObLIU UCnONBL308aHbL Henpogunvhble cucmemuvle npompasumenu: Kpyuszep, KC -1 n/m, Peduco
1IPO, KC - 0,5 7/m, Maxcum, KC — 1,5 i/m. Cemena, oopabomannvie Kpyizepom, npopacmanu Ha
06a OHs pamuvuie. B cpeonem 3a 0sa 2o0a HabnOOeHuli 80 6cex GapuaHmax ¢ Npenapamamu
nosviuanace ypoosscainocmo na 0,02-0,63 m/ea y copma Opnosckuii u na 0,15-0,68 m/ea - y copma
Opnosckuii cudepam, Y8eIUUUBANCSA 6bIXOO KOHOUYUOHHLIX ceman Ha 1,7-3,1%. Haunyuwiuii
pesynvmam nonyuer 6 eapuanme ¢ Kpyiizepom.

Knrwoueevie cnosa: ceMeHOBOJICTBO, COPT, JIIONMH Y3KOJIMCTHBIN, MpeanoceBHas o0paboTka,
CHCTEMHBIE TIPOTPABUTEINH.

Poct mpousBoacTBa pPACTUTEIBHOTO O€iKa, palMOHATBbHOE HCMOJb30BAHUE MAlTHU U
BOCCTAHOBJICHHE YTPAaYeHHOTO TIOYBOM IUIOAOPOAMS HE BO3MOXKHO 0e3 3(h(PeKTUBHOTO
UCTOJIb30BaHUS 3epHOO000BBIX KynbTyp. Oco0oe MecTo cpeiad HHUX 3aHUMAaeT JIONUH. ITO
YHUBEpCaJbHAs CEIIbCKOXO3IUCTBEHHAS KYJIbTYpa MHOTOIIENIEBOTO MCToib30Banus [1, 2, 3].
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