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MU3MEHEHUE TEPMUYECKUX PECYPCOB BE'ETAIIMOHHOI'O IEPUOJA X
YPOXKAUHOCTD APOBOU NIIEHUIBI B YCJIOBUAX CPEAHEI'O TIOBOJIKbSA
A. P. Cep:kanoBa, M. 1O. I'naszos, ®. I11. Hlajixyraunos, U. M. Cep:xano, A.H. JlamuHoBa

Pedepar. B craTbe u3noxeHbsl pe3ylbTaThl MHOTONETHUX HccaenoBanuit (1982-2018 roasr) no
OLIEHKE W3MEHEHHS TEPMUYECKUX PECYPCOB BETETAI[MOHHOIO IEPHUOJa U UX BIMSHHS Ha ypOXKaHHOCThH
sipoBO muIeHHnbl. PaboTta BeIMoONHEHa B ycloBUsX ceBepHOil wactu Cpennero IToBOIDKBSL Ha cephIX
JIeCHBIX MoYBax. [IoyBa ONBITHOTO y4acTKa cepasi JIeCHasi CpeIHECYTIIMHHUCTAs, COAepKaHue rymyca (1o
Tropuny) 2,8...3,2%, nogsmxaoro (ocdopa u xamus (no Kupcanosy) — 105...184 u 79...149 mr/100 ¢
ITOYBBI COOTBETCTBEHHO, pHcom. — 5,6...5,8. 3a meprox HaOmoqeHU OTMEUSH HAMOOJBIIUI POCT TeM-
nepatypsl B mrone (2,4°C) u mae (2,2°C), a camprii Huzkuil — B utoHe (1,0°C). Cymma 3¢ eKTHBHBIX
temnepatyp 6oree 10 °C 3a uccnenyemsiit mepuon yBemmarack Ha 500°C. YpoxxalHOCTB SpOBOH TIIIe-
HULBI, BO3/ENbIBaeMOil 0e3 BHeceHHs YAOOpeHHi, CHIBHO BapbHpOBaJla IO TojaM B Ipenenax
ot 0,99 no 2,97 1/ra. HanGonblrylo BeTMYMHY 3TOTO MOKasaTesds HaONIOAadd MpPU CPeIHEMECSIHOU
TeMmiepaType Bo3ayxa B Mae okojo 13°C, urore — 17°C, utone — 18°C u cymMe aKTUBHBIX TEMIIepaTyp —
1800°C. N3yueHHbIE TEPMHUYIECKHE PECYPCHI 110 3HAUUMOCTH BIMAHUS Ha YPOXKAWHOCTH SPOBOH MIIEHU-
Il MOXKHO pAacHOJNIOKUTh B CIEAYIONMH yOBIBAalOIIMI pAN: CpemHsAs TeMmeparypa BO3LyXa
B HWIOHE > CpelnHss TeMmIlepaTypa BO3AyXa B HIOJe > cyMMa 3(QEKTHBHBIX TEMIIEPaTyp BBHIIIE
10°C > cpennsis TeMIieparypa Bo3ayxa B Mae. JIJist OMHCaHus 3aBUCHMOCTH YPOKAHOCTH 3epHa SIPOBOit
IIICHALB OT TEPMUIECKUX PECYPCOB B TPEX CIyYasX W3 YETHIPEX JIyHIIe MOJXOIMIO MOIHHOMHAIBHOE
ypaBHEHHE BTOPO CTETNIEHH, ¥ B OJJHOM Clly4ae — HKCIIOHEHIIMAILHOE YpaBHEHHE.

KuioueBble ciioBa: sipoBasi muienuuna (7riticum aestivum), cepas JecHas IMOYBa, YPOXKaHOCTD,
TeMIIepaTypa Bo3ayxa, cyMma 3peKTHBHBIX TEMIIEPATyp, KOPPEILUS YPOXKaWHOCTH.

Beenenue. Kiiumar onpenensier reorpa¢u-  [loBomkps Ha cepwIx JiecHBIX mouBax. Ilousa
YEeCKOE PACHpOCTPaHEHHWE M YCICIIHOCTh BO3[E-  OIBITHOTO Y4acTKa — cepas JICCHasl CpeIHECYTIIN-
JIBIBAHUSI BCEX CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP, HHUCTas, cojaepkaHue rymyca (mo Tropuny) —
a IPOOYKTUBHOCTh PacTEHUH B OCHOBHOM OIIpe- 2,8...3,2%, mnomsmwkHoro Qocdhopa u Kamus
JIeTIsIeTCsl KOJIMYECTBOM Telljla U Bilard 3a Berera- (o KupcanoBy) — 105...184 1 79...149 mr/100 r
IUOHHBIN nepuon [1, 2, 3]. B mocnenHue rofgsl B MOYBHI COOTBETCTBEHHO, pHcom. — 5,6...5,8. Kiu-
CBSI3M CO 3HAYMTEIbHBIMH W3MEHEHHSIMH METE€O-  MaTHUYECKHe YCJIOBHS ceBepHOH yactu CpenHero
YCIOBUII B TIEPHOJl BETETAlMM CENbCKOX03sH-  [IOBOJDKBSI B II€7IOM OJIAronpusTHBL JUTS BBIpAIH-

CTBCHHBIX KYJIBTYp TMPOBOIATCS MacIITa0HbIE  BaHWS APOBOH miIeHUIBI. CperHero1oBas TeMIie-
HCCIICAOBAaHMS 10  aJanTalliil  pPa3lUYHBIX  paTypa Bo3dyxa cocramiser 2,6°C, cymMMa 3a Be-
acIleKTOB arpapHOro MpoOU3BOJCTBA K UX MOCIE- reTanoHHbIN niepuos — 1675°C. CpenHsis Mecsd-
ctBusM [4, 5, 6]. TecHas oTpunarenbHas 3aBUCH- Hasg TemIepaTypa BO3AyXa B JETHUH Mepuoj
MocTh (1=-0,690) Mexay yposkaHOCTBIO SIPOBOM  JOBOJBHO BBICOKAss M OT Mecsla K MeCsILy
MIISHUIBI U CyMMOH 3(QQEeKTUBHBIX TeMIepaTyp W3MEHSIETCS ~ HE3HAYUTeNbHO: B  HIOHE —

CBHUJIETENILCTBYET O TOM, YTO TOBBIIIEHHBIE TEM- 16...17°C, B urone — 17...20°C, B aBrycre —
neparypbl OKa3blBalOT OTPULATEILHOE BO3/CH- 16...17,5°C. Haubonpmiee KOJIAYECTBO OCAIKOB
CTBHE Ha ¢dbopmupoBanue ypoXxasi ~ BBINaAaeT B TEIUIbI MEpHOA C MAaKCHMyMOM B
KyJabTypsl [7, 8, 9]. YBenuueHnue ypokailHOCTH utone — 50...65 mm. KonnuectBo ocaakoB, BblIa-
CeNIbCKOXO3SMCTBEHHBIX KYJIBTYp M YCTOWYHMBO-  JAIOIIMX 3a JICTHUH MEpPHO, 10 TePPUTOPHH pe-

CTH 3eMJIEJIeNIUsl — caMble aKTyaJbHbIE 3aJayd  THOHA HepaBHOMepHO — oT 280 mo 350 MM, HO
celbcKoro xo3suctBa ctpanbl [10, 11, 12]. st 3TOTO JOCTAaTOYHO JJI YBJIAXXHEHUS TOYBBI U
JIy4Y1a€ro HUCIIOJb30BaHUA AaTrpOKIMMATHYCCKUX mpouspacTaHuss pPacTUTCIBHOCTH. HeCMOTpr Ha
pecypcoB HEOOXOIMMO pacrojaratb TOYHBIMH  TO, YTO YBJI@XHEHHE TEPPUTOPHM dYalle BCETO
CBEJICHMSIMH O pecypcax yposkas B KOHKPETHOH  JIOCTaTOYHOE, B OTJEJIbHBIE TOJ(bI BO3MOXHBI 3a-

oOcTaHOBKe (30Ha, XO3SIMCTBO, 110JIE) U KOHKpPET- CyLIUIUBBIE U CyXOBelHble nepuoast [18, 19, 20].
HBIX MOTOAHBIX ycioBusXx [13, 14]; 3HaTh 3aKOHO- B nepuon ¢ 1982 no 2018 roasl cuiibHbIE 3acyXu
MEpHOCTH (OpPMHUpPOBaHMSA YypoOKas B 3aBUCHMO- B Mae W HMioHe oTMedanu B 1984, 1988, 1991,
CTU OT COBOKYITHOCTH arpoMeTEOpOJIOTHYECKHUX, 1998, 1999, 2010, 2013 u 2014 roxs! [21, 22, 23].
MTOYBEHHBIX M APYTHX (PaKTOPOB; MOHUMATh IyTH Ms1 0000mMIIH ¥ IPOaHATHM3UPOBAI MHOTO-
PaIMOHANIFHOTO HKCIOJIB30BAaHUS, IPEXJE BCEro  JIETHHE JaHHBIC MO TEIUIOBBIM pecypcaM BereTa-
JMMUTHPYIOIUX Yposkaii, pakropos [15, 16, 17]. LUOHHOTO MEPHUOJa U yPOXKANHOCTH APOBOH MiiIe-
Llenb uccnenoBaHus — OLEHKA BIUSHUS U3ME-  HUIIBI HA cepoll NecHo nouse B ycnoBusax Ilpen-
HEHMs TEePMUYECKHX PECypCOB BEreTallMOHHOTO  kamckoil 30HbI Cpennero I1oBosxbs.
NeproJia Ha ypo>KallHOCTh SIPOBOW MILEHUIIBI 32 PesyabTaTsl n o0cyxaenne. 3a 37 et ypo-
nepron 1982-2018 roast B ycmoBuax Cpennero KAWHOCTh SIPOBOW TIIEHHWIBI HAa HEYIOOPEHHOU
IToBomXKBS. cepoil JlecHOM TMOYBE CHJIBHO BapbHpOBalia
YcnoBus, Matepuanbl U MeToabl. PabGora  mo romam (MakcMMalbHas BEIMYHHA 3TOTO MOKa-
BBINOJIHEHA HAa ONBITHOM nosie KazaHckoro rocy- — 3aTensl HpeBbllllala MUHUMAIbHYIO B 3 pasa) u
JApCTBEHHOTO arpapHoro YHUBEPCHUTETa,  XapaKTepu30Bajach BecbMa ciabol TeHIEHIHMEH

B ycuoBusax ceBepHoii uyactm CpemnHero  pocra (puc. 1).
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Puc. 1 — [lunamuka ypoxxaifHOCTH sIpOBOY MIICHUIIBI 03 BHECEHHS MUHEPAJIbHBIX YA0OpEeHHH
3a 1982-2018 rogsr

B cpemmem 3a mepwox  HaONrOIEHHA
(19822018 rompr) cpemHEMECSYHBIC TEMIIEpaTy-
pBI BO3AyXa B Mae, MIOHC W HIOJIC COCTABILSUIA
coorsercTtBenno 13,7; 18,1 u 20,3°C co 3Hauu-
TeIbHBIMA U3MEHEHUSMH I10 TOJIaM.

MakcuManbHasi aMILIUTyJa CpeIHEMECIYHON
TeMIepaTypbsl BO3QyXa OTMEYCHa B  HIOJC
(ot  259°C g0 16,5°C, wm 9,4°C),
MuHuMaibHas — B uroHe (oT 21,8°C mo 13,6°C,
unu 8,2°C).
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Puc. 2 — BpemeHHbIe psiibl CpeTHEMECSIUHON TeMIIepaTyphl BO3yXa B Mac-HIOJIe
3a nepuoj 1982-2018 roapt

BpeMeHHbIe psijibl CpeIHEMECSIUYHO TeMepa-
Typel BO3AyXa C JIMHEHHBIM TPEHIOM 32
19822018 rompl WUTIOCTPUPYIOT TEHACHIUIO
pocTa TeMIeparypbl BO3IyXa B TEYCHHE BCEX
TpEX MECSIIeB BEreTallMOHHOro Tiepuoa (puc. 2).
JluHuM TpeHsa MOKa3bIBAIOT, YTO OOJiee 3aMETHOE
€€ YBEIUUCHUE 32 UCCIICAYEMBbIi MEPUOM MPOHC-
xomur B moae (okomo 2,4°C) m mae (0KoIO
2,2 °C), a HaumeHsbIIee — B uroHe (okono 1,0°C).
Cyns no BenuvuHe KOI(PQUIHEHTA JeTepPMUHA-
LUK, TPUMEPHO TaK K€ MOXHO PAaCIHOJIOKHUTh

MEXAY CpelHeH TeMIepaTypoil Bo3ayxa W Bpe-
MeHHBIM (akTopoM: mions (R?=0,1270) > wmait
(R?=0,1022) > mons (R?=0,0166).

OcobeHHo HArJsIHO yBEJIIMYCHUE
TEPMHUUYECKHX pecypcoB BEreTalMOHHOTO
MEepHOAa 3a UCCIIEAYEMBIH IIEPHO HILTIOCTPUPYET
cymmMa  3(QQEKTUBHBIX  TEMIEpaTyp  BbIIIE
10°C (puc. 3).

3a 37 ner oHa yBeNIWYHMIACH IPUMEPHO
Ha 500 °C, a TecHOTa KOPPEIAIUH MEKIY POCTOM
TEPMHUYECKHX PECYPCOB U BPEMEHHBIM (paKTOpOM

MecAlbl 10 TECHOTE JIMHEHHOH KOppelslMH  OKas3ajach BechbMa BHICOKOiT (R*=0,6187).

2500
°
o e ©eoe ®
£ 2000 ® ..@
5 ° o
= ® .'o__g___”_.... 0e 0y o
= oo .. e.ee e ©®
@ 1500 oy G @ eoe ®
o
= [ ]
e
X
<]
g 1000
. y =15,749x-29732
£- m
g R?=0,6187
m
T 500
s
e
L&)

0
1980 1985 1990 1995 2000 2005 2010 2015 2020

Puc. 3 — BpemeHHOi psizi cyMMBbI 3 ()eKTHBHBIX TemiiepaTyp Bo3ayxa Beiie 10 °C B Mae-uroie
3a nepuoj 1982—-2018 roapt

VYpaBHEHMsI IMHEHHONW 3aBUCUMOCTH ypOKaii-
HOCTH OT CPEIHEMECSYHOW TeMIepaTypbl BO3ITY-
Xa CBUJETENIbCTBYIOT O HAaJUYMU MEXIY ITHMH
(dakTopamMu 00paTHOW KOPPEISIHH U MO3BOJISIFOT
YTBEPKIaTh, YTO OOECIICYCHHOCTh TEPMUYECKH-
MU  pecypcamMH  BEreTalMOHHOIO  MepHoia
JIIA HpOBOﬁ MNIICHUIIBI OO0CTAaTOYHAs1 MW JOAaXKEe
n30bITOHas (puc. 4).

BenunuuHbl M3y4EeHHBIX IOKa3aTeneil TepMu-
YECKUX PECYPCOB IO 3HAYMMOCTU BIIMSHUS Ha
YpOXKAMHOCTH  SPOBOM  MILEHUIBI  MOXHO

40

PACIIONIOKUTh B CIEAYIOMUN YOBIBAIOIIUN P
CpemHssl TeMmIepaTypa BO3Ayxa B HIOHE > Cpel-
HSsl TEMIIEpaTypa BO3JyXa B HIOJe > cymma 3¢-
¢bexruBHbIX Temmeparyp Boime 10°C > cpenmsst
TeMIepaTypa Bo3yXa B Mae.

Jns omucaHus 3aBHCHMOCTH YPOXKalHOCTH
3epHa SAPOBOI MIIEHUIBI OT TEPMUUECKUX Pecyp-
COB B TpeX CJIy4asix U3 YETHIPEX JIydlle MOAXO0AN-
JIO MOJMHOMHUAIBHOE ypPaBHEHHE BTOPOHM CTele-
HH, B OJHOM — O3KCIOHCHIMAJIbHOE YypaBHEHHE
(cm. Tabmn.).
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Puc. 4 — 3aBUCHUMOCTD ypOKaifHOCTH 3€pHA SIPOBOH MIIEHUIIBI OT CPEAHEMECIIHON TEMITEPATyPHI
BO31yXa B Mae-mroJie 3a nepuoj 1982—-2018 roast

BenuuuHbl M3y4yeHHBIX MOKa3aTeled TepMu-
YECKHX PECYpCOB IO 3HAYMMOCTH BIIMSHUS Ha
YPOXKailHOCTh SIPOBOM IILIEHHUIBI MOKHO pacro-
JIO)KUTH B CIICTYIOIINNA YOBIBAIOIINH PSJ: CPETHSIS
TEeMIICpaTypa BO3QyxXa B HWIOHEC > CpPCIOHSI
TemmepaTypa Bo3ayxa B HIojie > cymMma 3¢ddek-
THBHBIX Temmeparyp Boime 10°C > cpemmsist
TeMIepaTypa Bo3yXa B Mae.

Jnga omucaHus 3aBHCHUMOCTU YPOXKalfHOCTH
3epHa SPOBOI MINEHHIBI OT TEPMHUUYECKHUX
pECYpCOB B TpeX CllydasiX M3 YETBIPEX IydIle

41

MOJIXOIMIIO TIOJIMHOMHAIBHOE YpaBHEHHE BTOPOH
CTENICHH, B  OJIHOM 9KCIOHEHIHAIEHOE
ypaBHeHHE (cM. TabOi.). OpHEHTHPOBOYHBIMHU
ONTHMAJIbHBIMH YPOBHSIMH 00€CIIEUeHHOCTH Tep-
MHUYECKHMH pecypcamMu uisi GOPMHPOBAHHST MaK-
CHUMAaJIbHON YpPO’KafHOCTH SPOBOW MINEHHIBI 63
BHECEHHs YHOOpEHWH cileqyeT CUMTaTh CperHe-
MECSYHYIO TEMIIEpaTypy BO3JyXa B Mae OKOJO
13°C, B utone — okono 17°C, B Hrone — 0KOIO
18°C, cymmy 3(heKTUBHBIX TEMIIEPATyp BHILIE
10°C — oxomo 1800°C .
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Tabnuna — XapakTep ¥ TECHOTa KOPPEIAIHH YPOXKAWHOCTH 3epPHA IPOBOM MIICHHUIBI OT TCPMUYCCKUX
pecypcoB BereTallmoHHoro nepuoja 3a 1982-2018 roast

Jlunauu Tpenna YpaBHEeHHE Iig;ﬁg:;ﬁ;;iﬁf)
Cpenusist Temmeparypa Bo3ayxa B Mae, °C
Jluneiinas y =-0,0438x + 2,5854 0,0407
Jlorapudmmudeckast y =-0,516In(x) + 3,3276 0,0330
TTonmmaomuaneHas 2* y= -0,0188x” + 0,46x - 0,6961 0,0809
Crenennas y =4,1754x"7" 0,0340
OKCIIOHEHINAJIbHAS y =2,7078¢7* 0,0413
Cpennsist TeMmeparypa Bo3ayxa B uione, °C
JIuneiinas y=-0,1102x + 3,9853 0,2645
Jlorapudmmudeckast y=-19In(x) + 7,4763 0,2454
ITonuHoMuanbHas 2* y =-0,0285x" + 0,9212x - 5,2147 0,3485
CreneHnas y=53,181x"" 0,2758
DKCIIOHEHITHAJIbHAS y= 6,42526'0‘067" 0,2969
Cpennsis Temmeparypa Bo3ayxa B uione, °C
Jluneiinast y =-0,0915x + 3,8452 0,1377
Jlorapudmuyeckast y =-1,864In(x) + 7,5908 0,1356
IMonuuaomuansHas 2* y= -0,0046x” + 0,1016x + 1,8591 0,1405
CreneHHas y= 65,542x 1" 0,1652
DKCIOHEHITHAJIbHAS y= 6,2609¢ 707 0,1711
Cymma sddexTuHbIX Temueparyp Bbiiie 10 °C
Jluneiinast y =0,0003x + 1,4267 0,0197
Jlorapudmudeckast y = 0,6457In(x) - 2,8369 0,0261
TTonmmHomuansHas 2* y= -4E-06x” + 0,0145x - 11,093 0,1570
CreneHHas y=0,143 8x 308 0,0231
DKCIOHCHIMATbHAS y = 1,4176¢""* 0,0176

*2 -} CTEIEHH.

BeiBoabl. Bo BpemenHom psaay 37 et ypo-
JKafHOCTh SIPOBOH MINEHUIIBI Ha HEYJI0OpEHHOMH
cepoll JIeCHOH MOYBE CHIIBHO BapbHpOBajia MO
rogam (pa3HUIA MEXAY MAaKCUMaIbHOW U MUHH-
MaJBHOW YPOXaWHOCTBIO — 3 pa3a) W XapaKTepH-
30BaJjlach BechMa cJ1aboi TeHACHIMEH pocTa.

B cpeanem 3a mepuon  HabOmOaeHUI
(1982-2018 rompl) MakcHMManbHas aMIUIATyJa
KoJNeOaHUH CpeTHEMECSYHON TeMIepaTypsl BO3-
ayxa otMedena B utose (9,4°C), MUHMMAJIbHAS —
B mioHe (8,2°C). bosiee 3aMeTHBIN pocT TeMIepa-
Typel oTMedeH B wuione (okomo 2,4°C) wu
Mmae (oxono 2,2°C), HaMMEHLIIMHA — B HUIOHE
(oxono 1,0°C).

CymMa 3¢ ¢exTHBHBIX TeMIepaTyp BBIIIE
10°C 3a 37 ner Beipocna npumepro Ha 500°C,
TECHOTa KOPPEISIIH MEXTy poctoM

TEPMHUYECKOTO pecypca ¥ BPEMEHHBIM (DakTOpoM
OKa3aJach J0CTATOYHO BBICOKOM — R*=0,6187.

W3y4eHHble MOKa3aTeNl TEPMUUYECKUX PECYp-
COB MO 3HAYMMOCTH BIHSHHUS Ha YPOXKaiHOCTH
SIPOBOM TIIIEHUIIBI MOYKHO PACIIOJIOKUTh B yObIBA-
IOMIMA  psA:  CPelHsiss TeMIIeparypa BoO3jayxa
B HIOHE > CpeaHssd TeMIepaTrypa BO3JdyXa
B HMI0JIe > cyMMa 3(p(EeKTHBHBIX TEMIIEpaTyp BbI-
e 10°C > cpennss TemMneparypa Bo3ayxa B Mae.

OpI/IeHTI/IpOBO‘IHLIe OIITUMAJIbBHBIC YpOBHH
00eCIeueHHOCTH TEPMHUYECKHMHU PecypcaMu Jiist
(dhopMHpOBaHUS MaKCHMAIBHON  ypOjKaifHOCTH
SIPOBOW MINEHHIBI 0e3 BHECEHHs YyIOOpeHHIA:
CpeflHEMecsAYHasl TeMIIEpaTypa BO31yXa B Mae —
okono 13°C, B mroHe — okonmo 17°C, B mrome —
okojio 18°C, cymma >(p(peKTUBHBIX TeMIeparyp
Boie 10°C — oxomno 1800°C.
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CHANGES IN THERMAL RESOURCES OF THE VEGETATION PERIOD AND
PRODUCTIVITY OF SPRING WHEAT IN THE CONDITIONS
OF THE MIDDLE VOLGA REGION
A. R. Serzhanova, M. Yu. Gilyazov, F. Sh. Shaykhutdinov, I. M. Serzhanov, A.I. Daminova

Abstract. The article presents the results of long-term studies (1982-2018) to assess the change in thermal resources
of the growing season and indicate their impact on spring wheat productivity. The work was carried out in the conditions
of the northern part of Middle Volga region on gray forest soils. The soil of the experimental plot is gray forest medium
loamy, the content of humus (according to Tyurin) is 2.8 ... 3.2%, mobile phosphorus and potassium (according to
Kirsanov) - 105 ... 184 and 79 ... 149 mg / 100 g of soil, respectively, pHsol. - 5.6 ... 5.8. During the observation period,
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the largest increase in temperature was recorded in July (2.4°C) and May (2.2°C), and the lowest in June (1.0°C). The sum
of effective temperatures over 10°C increased by 500°C during the study period. The yield of spring wheat cultivated with-
out fertilization varied greatly over the years, ranging from 0.99 to 2.97 t/ha. The highest value of this indicator was ob-
served at an average monthly air temperature of about 13 0C in May, 17°C in June, 18°C in July, and the sum of active
temperatures was 1800°C. The studied thermal resources according to the significance of the impact on the yield of spring
wheat can be arranged in the following descending series: the average air temperature in June > the average air tempera-
ture in July > the sum of effective temperatures above 10°C > the average air temperature in May. To describe the depend-
ence of spring wheat grain yield on thermal resources, in three cases out of four, a polynomial equation of the second de-
gree was better suited, and in one case, an exponential equation.

Key words: spring wheat (Triticum aestivum), gray forest soil, yield, air temperature, sum of effective tempera-
tures, yield correlation.
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