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CBSI3b MEXY BEJINMYUHOH XJIOPOPUIJIBHOI'O
®OTOCUHTETUYECKOI'O ITOTEHIIUAJIA 1 YPOXAMHOCTBIO
O3UMOM NINEHUILIBI (Triticum aestivum L.) TIPY TIOBBIINIEHHBIX

TEMIIEPATYPAX

I'A. IPAJKNHA, O.0. CTACHK, JI.H. MUXAJTIbCKA{, B.B. IIIBAPTAY

Jnsa pa3padoOTKM KpUTEpPHEB CeJIEKIUH HA BbICOKYIO MPOAYKTUBHOCTH W MoOJEJeil MPOrHo3upo-
BaHMsl YPOXKANHOCTH B arpolieHO3aX BaXKHOE 3HAYEHHE MMeeT B3aUMOCBA3b MeXIy noka3areisvu ¢o-
TOCHMHTETHYECKOil AKTHUBHOCTH M NMPOLYKTHBHOCTBIO KYJbTYpP. IIpH onTUMAJIBHBIX MOTOAHBIX YCIOBHAX
HauboJjiee TECHO C BeJIMYMHOI YPoxKas KoppeaupyeT XJopoduiibHblii GoTOCHHTETHYECKHI MOTEHIM-
an (XadII), xapakTepusyoumuii CyMMapHOe KOJMYECTBO XJOPO(UIIA B HAA3EMHOI YACTH PaCTeHMid
(MM JMCTBSAX) B pacyeTe HA eIMHHUIY IJIOIIAAM TMOCEBA 32 BEreTalMio WM ee onpelesieHHbI mepuosn
(T.M. Illagyuna ¢ coast., 2007; E. Kutasy c coasr., 2005). CoBpemenHble I1J100a/bHbIE KIMMATHYE-
CKHe H3MEHEHMs1 Mpexae BCero MOryT CKa3bIBATBCS HA YYBCTBHTEJNBHBIX K BBICOKHM TeMIepaTypam
KYJbTypaX, K KOTOPbIM, B YACTHOCTH, OTHOCHTCSI 03uMasi Msrkas mmenuna. Ilpm 3ToM B3aMMOCBS3b
(oTocHHTETHYECKMX MOKa3aTesieil ¢ YPOXKAWHOCTHIO MOXKeT ObITh HapymieHa. B ycioBusix mojieBoro
ONbITA Mbl M3YYWIH BJIMSIHUE TMOBBILIEHHbIX TEMIEPATYP BO3AyXa B NMEPHOJ BeCEHHe-JeTHel BereTauuu
HA moKa3aTeju ()OTOCMHTETHYECKOrO anmapara y KOPOTKOCTeOeIbHbIX BbICOKOYPOXKAMHBIX COPTOB MST-
Koii 03umoii mmennnbl CMyriasHka (cpenHepannuii) u IlepesiciaBka (cpeaHecmesnblii) Ha pasHbix (oHax
MHHEpaJIbHOr0 nuTaHus (0e3 mpUMeHeHHs1 yAoOpeHMii M ¢ uMXx BHeceHmeM B 103ax NogPgoKgoS19 1
N120P99KgpS29 ocenbio m B pasubie (a3bl BeceHHe-jieTHell Beretamuu). VcciemnoBaHusi nMpoBOIMIN B
2009 u 2011 roaax, KOTOpble XapaKTepU30BAJIMCh MOBbILIEHHHIMH TEMIIEPATYpPaAaMH B MEPHOJ BereTalum,
B ONBITHOM CeJIbCKOXO03slicTBEHHOM mpou3soacTBe Mucturyra dmsuonorun pacrenmii n renerunku HAH
VYkpaunsl (KueBckas 00:1.). Iloka3aHo, 94T0 Takue MOroaHbie yCJIOBHS NMPHBEJIH K CHIZKEHHIO COIepiKa-
HHUS XJI0po(H/IAa B JIHCTBAX, Pa3MEPOB ACCUMWISIMOHHOW MOBEPXHOCTH MOCEBOB U MPOIOJIKMTEIbHO-
cTi ee (PyHKUMOHMPOBAaHMSA, a TaKXKe ypoxkaiiHocTd. Bo Bcex BapuaHTax (M Ha BbICOKOM (hoHe MHUHe-
PAJILHOTO MHUTAHUSA, W 0€e3 BHECEHHS YI0OpeHuii) IIomaab JUcToBoii nosepxuocty B 2009 romy ObLia BbI-
1Ie, 4eM B COOTBeTCTBYIOUMX Bapuantax B 2011 roxy Bo Bce Tpu Mccienyemblie (a3bl Beretanuu. BHece-
HHE MHHEDAJIbHBIX YIOOPEeHHil yBeJMYMBAJIO JIMCTOBOW MHAEKC B 00a roga B cpeaHem B 1,5-2,0 pasa (y
copra IlepesciaBka B ¢a3y M0JIOYHO-BOCKOBO# CHEJOCTH — MOYTH B 5 pa3 Mo CPaBHEHHIO C KOHTPO-
nem). Conepxkanune xjopoduiia pa3iMyaioch B 3aBUCHMOCTH OT roja: B ¢a3y uBeTeHus] B BADHAHTAX C
BHECEHHEM MHHEDAJIbHbIX yI0OpeHuii oHO cocTaBuio 5,5-6,0 u 3,5-4,5 mr/am? cootsercrsenHo B 2009
u B 2011 roay, B KoHTpoJie — coOTBeTcTBeHHO 3,2-4,3 u 2,8 Mr/aM2, U Takoe COOTHOUIEHHE COXPaHs-
Joch B nocaeayonue ¢aspl pa3BuTus. B 00JbIIMHCTBE ClIydyaeB MAKCHMAJIbHbIE 3HAYEHUS CONEPKAHUS
NUTMEHTOB B CpelHeil Mpode 3e/ieHbIX JMCThEB M0o0era OTMEYATUuCh B (pa3y MOJIOYHOWM CHEJIOCTH, OYe-
BHIIHO, BCJIEJCTBHE MOJHOrO OTMHPAHHUS IJIACTUHKH JIMCTHEB HIXKHUX spycoB. BHeceHMe MHUHEPAJIbHBIX
YA00peHuii yBeIMYMBAIO KOJHYECTBO XJIOPO(MUIA B JUCThAX y 00oux coproB. Ilo pesymbratam auc-
nepcuoHHoro ananusa (F-xpurepuii @umepa), HanbosbIIee BIMSHME HA M3MEHEHUs MOKa3aTeieil MOLI-
HOCTH Pa3BUTHS (DOTOCHHTETUYECKOrO anmnapaTa B HALIMX IKCHEPUMEHTAX OKA3bIBAJM YCJIOBHS I0/a, BTO-
PbIM [0 3HAYMMOCTH ObLT YPOBEHb MHHEPAJIbLHOrO muTanus. Bemmunna xmopoduuibHoro dorocuHTeTHYE-
CKOro MOTEHIMAJIA BECbMa CYIIECTBEHHO 3aBHCENA OT KOMOMHAIMM (DAKTOPOB COPT X YCJOBHMS roia u
MeHbllle — OT B3aMMOJAECTBHIA YCI0BHA roga X (oH MHHEPAIBLHOTO MATAHUS W COPT X (DOH MHHEPAJIb-
HOro muTanus. BpicokMe M O/M3KHE 1O BeIMYHMHE 3HauyeHHs Koadduumenra xoppeasuu (ot 0,93 1o
0,99) mexny 3epHOBOIi MPOAYKTUBHOCTBIO MOCEBA M XJOPO(DMLIBHBIM (POTOCMHTETHYECKUM NOTEHIMA-
JIOM OTMEYAJIMCh LIl BBIOOPOK MO KaXIOMY TOAY, COPTY WJIM BAPHAHTY MHHEPAJIBLHOTO MUTAHUSA, CHJIb-
HYIO TOJIOKUTEJIbHYI0 3aBHCHMMOCTD BBISIBIIIM U Uil 00beIMHEHHOIi BBIOOPKH 3a 00a roga. Takum odpa-
30M, YCTAHOBJIEHO, YTO TECHAs] KOPPeJSAUUs MeXIy BeJMYMHON XJIOPO(UIILHOIO (POTOCHHTETHYECKOTO
NOTEHIMANA JHUCTheB B MOCEBE M YPOXKAWHOCTHIO O3MMOi MIIEHUIbI COXPAHSIETCS U B YCJIOBUAX NMOBbBI-
HIEHHbIX TEMIEpPaTyp, a camMa 3aBUCHMOCTb MOXKET ObITh ONMMCAHA YPABHEHUEM PerpeccCHd, OJMHAKOBBIM
Uist 100oro (hakTopa, BbI3bIBAIOUIETO BAPLMPOBAHME MOKA3aTeeil.

KmoueBnie cioBa: Triticum aestivum L., 3epHOBas MPOIYKTHBHOCTD, JMCTOBOI MHAEKC, XJIO-
poduii, xa0poduLIbHbIA (GOTOCHHTETHYECKHIT TOTEHIMAJ JIUCTHEB.

HM3ydyeHue B3aMMOCBSI3M MEXAY IoOKazaTelsMu (POTOCHUHTETUYECKOTO
arrapara CeJbCKOXO3SIMCTBEHHBIX KYJIbTYP M YPOXKAMHOCTbIO MMeEET BaskKHOE
3HaYeHWE KakK MJisg MMOHMMAaHUS 3aKOHOMEPHOCTEH IMPOAYyKIIMOHHOTO IIpoliecca,
TaK W JJIs1 pa3padOTKM KPUTEPUEB CEJIEKUMU Ha BBICOKYIO MPOAYKTUBHOCTDH, a
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TakXke MojeJiell IPOTHO3MPOBAHMS YpOXKaHHOCTH B arpoieHo3ax. [1o maHHBIM
MHOTHX aBTOpPOB, Hanbojee TEeCHO ¢ YPOXKAHHOCTBIO KOPPEINPYET XITOPOPUIIITD-
HBIA oTocuHTeTMUecKMi moTeHMan (XndPII), xapakTepusyoluii cyMMapHoe
KOJIMYECTBO XJOpoduiia B HAA3EeMHOM YacTU pacTeHU (WJIM JIMCThSIX) HA elu-
HUILY TJIOLIAAM MOCeBa 3a BereTaluio Wiu ee ompeleieHHbl nepuon (1-3). ¥V
pa3HbIX TEHOTUIIOB O3MMON TIIEHULIBI HAMM Obljla MOKa3aHa TeCcHasl CBS3b Me-
xay Xn®II aucTbeB U MPOAYKTUBHOCTBIO MOCEBOB M BO3MOXHOCTb HMCIOJIB30-
BaTh TaKyl0 3aBUMCUMOCTbH IUIsI IIPOTHO3MpOBaHUs ypoxaiitHocTu (4). Bricokast
crerieHb Koppessinuu Xia®PII ¢ ypoxkaeM oOyciaoBiIeHAa TeM, YTO 3TOT ITOKa3a-
TeJb XOPOLIO OTpaxaeT AMHAMMUKY (opMmupoBaHMsI Ouomacchl U 3(PHEKTUB-
HOCTh MOTJIOIIEHUs (DOTOCMHTETHUECKN akTUBHOU pamuannu (PAP) moceBom B
npouecce Bererauuu (5-7).

Bricokue koadduimenTsr Koppeasunn Mexay XadI1 3makoBeIx pacTe-
HUI U UX TPOIYKTUBHOCTBHIO, KaK IMpPaBUJIO, OTMEYalOT B OJIATOMPUSITHBIE IO
MOTOIHBIM YCJIOBMSM roanl (4, 8, 9). Cuurtaercs, 4To (OpMUPOBAHKE TTOCEBOB C
BBICOKMMU JIMCTOBBIMM U XJIOPOMWIIbHBIMU MHAEKCAaMU, OCOOEHHO IIpU BHE-
CEHMU BBICOKHMX J03 a30THBIX YIOOPEHMI, MOXET OKa3aThCs KOHTPIPOIYKTUB-
HBIM B YCJIOBUSX Ie(UIINTA BIAroo0eCcTieYeHHOCTH W TIOBHIIICHHBIX TEMIIEPaTyp
BCJIECTBHE YBEJIWUYCHUS TIOTEph TMOYBCHHOM BJarWM M 3aTpaT aCCUMUIMPOBAH-
Horo yriaepoaa Ha apixaHue (10). Ilpu 3ToM mM3-3a TIOOGATBbHBIX M3MEHEHMIA
KJIMMara 4acTtoTa U NMPOMOJIKUTEIbHOCTb MEPUOMOB C MOBBIIIEHHBIMU TeMITEpa-
TypaMu cyliecTBeHHO yBenuuwiuch (11, 12). Tak, B Ykpaune ¢ 2007 o 2012 ro-
JIbl peKOPIHbIE 3HAUEHUs CPeIHECYTOUHOM TeMmIlepaTyphl BO3AyXa B MEPUOI Be-
CEHHe-JIeTHEe BereTaliuyd He ObLIM 3aperucTprMpoBaHbl ToJbKO B 2008 romy.

Osumasn Msarkas meHuua (7riticum aestivum L.) — 4dyBCTBUTEIbHasl K
BBICOKOI TeMIIepaType KyJIbTypa, M OCOOCHHO 3HAUYMUTEIbHBIC TTOTEPH YPOKaii-
HOCTHM BBI3LIBAIOTCS TOBBIIIEHHBIMU TEMIIEpPaTypaMHM BO3IyXa B PENPOLYKTHB-
Hbli niepuoj passutus (13-15). BeicokoTeMnepaTypHbIil CTpecC OKa3bIBaeT MH-
rudupylolliee IefcTBUE Ha CUHTE3 XJopoduijia U aKTUBHOCTb (POTOCHMHTETHYE-
CKOTO armapara, yCKOpsSIeT cTapeHUe U YMEHbBIIAET MPOIOJIKUTEIbHOCTD KU3HU
JIUCThEB, YTHETAET M HapylllaeT Mmpoliecchl (OPMUPOBAHUS JIEMEHTOB KOJoca U
(bepTHIIBHOCTD MBUIBLIBI, TTOAABIISIET OOpa3oBaHWe M HAJIWB 3€PHOBKHU, UTO B KO-
HEYHOM WUTOre BBI3bIBAET CHIDKEHME YMCJIa MU MaccChl 3epeH B kKosoce (16, 17).
XOTS ocTaeTcsl HESICHBIM, SIBIISIIOTCS JIM M3MEHEHWST B PEIPOAYKTMBHOM cdepe
CaMOCTOSITETbHBIMU (DaKTOpaMU CHIDKEHMST YPOXKANHOCTA WJIM OHU CBSI3aHEI C
HeJdoCTaTOUHbIM obecnieyeHueM dotoaccmunsitamu (14, 18), oyeBUAHO, UTO
MOBBILIEHHbIE TEMIIEPAaTypbl B IMEPUOJ] BEreTalldd MOTYT CYILIECTBEHHO Hapy-
1IaTh B3aUMOCBS3b (POTOCMHTETUYECKUX IMOKazaTesieli M 3epHOBOM MPOAYKTUB-
HocTU. IToaToMy B Trofbl BHICOKOTEMIIEPATYPHBIX 3KCTPEMYMOB MCITOJIb30BaHUE
3aBUCMMOCTEN MEXIy IMOKa3aTeJSIMU pa3BUTHUS (DOTOCMHTETMUECKOIO arrmapara
¥ TIPOMYKTUBHOCTBIO IS LEJICH CEeNeKIIMU M TPOTHO3MPOBAHUS YPOXKANHOCTH
MOKET OKa3aThCs TTPOOJIEMAaTHIHBIM.

Lenbio Hameit pabOTH OBIIO MICCTCIOBAaHNE 3aBUCHMOCTH MEXKIY ITOKa3a-
TEJIIMU Pa3BUTHST (DOTOCMHTETUYECKOTO armaparta U 3¢pHOBOI IMPOTYKTUBHOCTBIO B
1IEHO3aX O3MMOIi MIIEeHUIbl Ha Pa3HbIX (DOHAX MUHEPATBHOIO MUTAHUSI B TOABI,
KOTZIa OTMEYaJIMCh MOBHIIIEHHBIE TEMITEPAaTyPhl BO3AyXa B TeUeHHE BEeTeTallUU.

Memoouxa. Vccnegosanust nposoguian B 2009 u 2011 rogax, KOTopble
XapaKTEePU30BAIUCH MOBBLIIIEHHBIMU TEeMIIEpaTypaMM B BECEHHE-JIETHUI Mepu-
o, Ha IBYX KOPOTKOCTEOEJIbHBIX BHICOKOYPOXKAWHBIX COPTAaX MSTKOH O3MMOM
MMIIICHUIIBI, BBIPAIIEHHBIX HA YYaCTKaX COPTOUCHBITAHUS O3WMOM ITIIEHUIIBI B
OITBITHOM CEeTbCKOXO3IMCTBEHHOM ITPOM3BOACTBe MHCTUTYTa (DM3MOJOTUM pac-
tennii u reHeTukn HAH Ykpauns (Kuesckas o0i1.). Copt CMyIJIsIHKa CpegHe-
paHHUI (BeTeTallMOHHEIN Trepron — 278-281 cyr, ypoxaitHocTs — oT 60 mo
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115 1u/ra), copr IlepesiciaBka — cpemHecneNblii (BereTallMOHHBINA Tepuom —
280-287 cyr, ypoxkaitHocts — 60-103 1/ra) (19). Hopma BhiceBa ceMsiH cocTaB-
msna 5,0-5,5 mura/ra. Yncmo TMpOayKTUBHEIX TTOOETOB TIpU YOOpKEe ypoxKasl KoJjie-
6anock ot 500 1o 750 wT./M2 moussl. Ilnomians yyacTka B KaXXIOM U3 YETHIPEX
MOBTOPHOCTEH paBHsU1ach 40 M2, GUOIOrMUYecKas MOBTOPHOCTh — 20 pacTeHUil.
ONbITH NPOBOAMIIM Ha JAEPHOBO-CIA00- M CPEIHENOA30JMCThIX OIVIEEHHBIX CY-
necuyaHbix nouyBax. Comepxanue rymyca — 1,8 %, pH (KCl) — 6,2. MuHepab-
Hele ynoopenus (NogPgoKgpS19 1 Ni29P9gKogpS,9) BHOCWMIN OCEHBIO U B OTHENb-
Hble (ha3bl BeCEHHe-JIeTHeW Bererauuu. KOHTpoJjieM ClyXujl BapuaHT 0e3 Mpu-
MEHEHUST yIOOpEHMIA.

OT100p 00pa3uoB WIsT OMNpeaeeHUs coaepKaHus (POTOCMHTETHUIECKMX
MUIMEHTOB Y IJIOLIAAM aCCUMWISIIMOHHOW MOBEPXHOCTU MOCEBOB OCYILECTBIS-
JIU B TeYEHHUE Mepuola LIBETCHUE—MOJOUYHO-BOCKOBas creysocTh 3epHa. Comep-
>)KaHUe CYMMBbI XJIOPOGUJUIOB a U b B cpefHeil Ipode Bcex JIMCThEeB Mobera om-
penensuim  CnekKTpo(OoTOMETPUUYECKMM METOAOM C JKCTpaKIMeil B AUMETHII-
cyabdokcuae (JAMCO) (20). TTnomanb 3eleHbIX JUCTHEB OTIAEIBHOTO Iobera
O3MMOI TIIEHUIIBI PACCUMTBHIBAIIM KaK IPOM3BENCHUE 3HAYCHWM MX UIMHBI U
MaKCHUMAaJIbHOM IIMPUHBI C MOMNpPaBOYHbIM Koa(dduimentom 0,76, I1HUCTOBOI
uHaeke (JIM) — yMHOXasl MOJyYeHHYIO BEJMUMHY Ha TYCTOTY CTOSIHUSI Mobe-
roB. XjopodwuibHbIN uHAeKC (Xn) Beruucasau kKak npousBeaeHue JIM u co-
JIepxXaHus xjopodwuia B JUCThSIX. XJIOPOPUIIBHBIA (DOTOCMHTETUYECKUI T10-
TEHIMAA ONpenesyid KakK CYMMY €XeCYTOYHBIX 3HaueHU XJIOpPO(GUIILHOIO
MHAEKca 3a ompeneaeHHbI nepuon pasButus (21). Has ero pacyera ObLIM MO-
CTpPOEHBI TpadUKKN M3MEHEHUS XJTOPOGUUTBHBIX MHACKCOB ISl 3€JIEHBIX JINCTh-
€B B TCUECHUE Teproa LIBETeHNEe—MOJIOYHO-BOCKOBAsI CIIEIOCTb.

PesynbraThl 3KCIIeprMEHTOB 00pabaThIBAIM CTATUCTUICCKU C TTOMOIIBIO
nporpammbl Microsoft Excel.

Pesyasvmamer. B 00a roga ucciaenoBaHUl CpeHECYTOYHasl TemIiepaTypa
BO3/yXa B MEPUOA PENPOAYKTUBHOIO Pa3BUTUSI O3MMOM IILIEHUIIbI Oblia Cyllle-
CTBEHHO BBIILIE CPEIHUX MHOrojJieTHUX 3HayeHuit. B 2009 romy mnpeBbllieHue
CpeIHECYTOUHBIX TeMIlepaTyp BO3dyxa Hal KJIMMaTUYeCKUMHU (UKCHUPOBAIU B
TedeHue 2 Hen cHayvaja HeOosbinoe (Ha 0,8 °C) B mepuom OT KOJIOLIEHUS 10
IBETEHUsI, a IMOTOM Oosiee cymectBeHHoe (Ha 1,5 °C) — or da3bl MOJIOYHOI
cnenoctu (MC) u 1o MojouHo-BocKoBoii criesoctu (MBC). B cpenHem 3a te-
puon uBeteHue—MBC pasHuna pasHsinach 1,2 °C. B 2011 rogy cpenHsist TeM-
nepartypa Oblaa 3HauMTeabHO (Ha 5,1 °C) BbIllle HOPMbI B TeU€HHE BCEro Mepuo-
Ja oT uBereHus u 1o MBC. B ornenbHBIe THM CpelHECYTOYHAs TemiiepaTypa
npeBocxoauia HopMmy 6osee yem Ha 8 °C. Kpome Toro, B 3ToM IOy IIpeBHILLIE-
HHE CPeIHECYTOYHBIX TeMIepaTyp Hayajloch 3a 1,5 Hen 10 Havana asbl 1[BETe-
HUS W COBMIAJO C OTCYTCTBHMEM ocamkoB. [lokazaTeiab yBIaXKHEHHOCTH TEILIOTO
nepuoaa roaa (rugporepmuueckuii koagduuueHt) B Mae 2009 roga cocTasisil
0,8, 2011 roga — 0,6, Torga Kak ero cpeaHee MHOrojeTHee 3HayeHUe misd Ku-
€BCKOI1 o0ylacTé B 3TOT Mecdl, — 1,2.

Takoit xapakTep MOTOAHBIX YCIOBUIl CYLIECTBEHHO MOBJIMSUI Ha pa3BU-
THE pacTeHMsI, OCOOCHHO Ha CTaauM BeretaTuBHoro pocra. Tak, B 2011 romy
(haza uBereHus Hactynuia Ha 12 cyt panbiie, yeM B 2009 rogy. JIauTeabHOCTb
nepuozaa usereHue—MBC paznuuanack meHble (B 2009 ronmy oHa Obljia Kopoue
MpUMEPHO Ha 4 CyT).

IloroaHeie ycioBusl roga okasaiy CYLIECTBEHHOE BIMSIHUE Ha (hOpMU-
pOBaHME ACCUMWJISILIMOHHOIO amrapara IMOCEBOB M Ha M3MEHEHME BEJIWYMHBI
JIN B Teuenue Beretauuu mineHunbl (puc. 1). Bo Bcex BapuaHTax (M Ha BBICO-
KoM ¢OoHe MUHEpPaJbHOro MUTaHUs, U 0e3 BHECEHMST yIOOpeHUit) TUIoIAAb JIM-
croBoil moBepxHOocTU B 2009 roay Oblia BbIle, YEM B COOTBETCTBYIOLIUX Bapu-
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antax B 2011 romy Bo Bce Tpu ucciaeayemble a3bl Beretauuu. BHeceHue MuHe-
paJibHBIX yIOOpPEeHUI TakxKe 3HauuTesbHO (B cpeaHeMm B 1,5-2,0 pasza) yBeauuu-
Basio JIN B o6a roma. [dns copta IlepesiciaBka BIUsIHME MUHEpaJbHBIX yao0pe-
HUI Ha TJIOLIaab JIMCTOBOM IMoBepXxHOCTH B ¢asy MBC Onuto Hamnbosiee BBICO-
KUM — TIOYTU B 5 pa3 Mo CPaBHEHUIO C KOHTPOJIEM.

h

JTH, M2/m2

Conepxkanue Xaopoduiia, Mr/mm?

T 1
1 1T 111 I IT 111
Ma3a BereTalHH

Puc. 1. Tunamuka juctoBoro unaekca (JIM) mocesoB (a, 0) m comepxkanus xjopoduiia (B, T) B roabl ¢
TNOBBIIIEHHOI TemMnepaTypoii Bo3nyxa B nepuox Bererauuu (2, B — 2009 rox, 6, r — 2011 ron) y o3umoii
nueHubl (CIUIOLIHbIE JUHUU — copT CMyIIsSiHKA, MYHKTUPHBbIe JUHUM — copT IlepesicnaBka) 3a
Bpems oT uBeteHusi (I) 710 mMoa0uHo-BocKoBOii cnenoctu (I11) Ha pasHbIX hoHAX MHMHEpAJIbLHOrO MUTA-
HUS: 4~ U 5~ — KOHTPOJIb; M1 T~ — NggPgoKgoS10; -4 1 A — Ni29Pg9KgpSyo (ombITHOE cenb-
CKOXO03s1iicTBEHHOE TIpou3BoacTBO MHcTuTyTa (busmonorun pacreHuit u reHetuku HAH Ykpaunsl,
Kuesckas 061.).

ConepxaHue xjaopoduia B JUCTbSIX Y 000MX COPTOB O3MMOI MILEHU-
LIl TaKXXe CYIIECTBEHHO pa3inyajioch B 3aBUCUMOCTU OT roga: B 2011 romy
3HaYeHUs ObUIM MEHBIIIE TI0 CPAaBHEHUIO C TAKOBBIMM B COOTBETCTBYIOIIIMX BapH-
antax B 2009 rogy. Tak, B a3y mBeteHus1 3TOT nmokaszatesnb B 2009 u 2011 rogax
MIPU BHECEHUU yIOOPEHMIA COCTABIISI COOTBETCTBEHHO 5,5-6,0 m 3,5-4,5 mr/am2,
B KOHTposne — 3,2-4,3 u 2,8 mr/am2 (cMm. puc. 1). TToxoxee COOTHOLIEHUE B
1IEJIOM COXPAHSUIOCh U Ha TPOTSDKEHUM ABYX IMocieayrolmux ¢as pa3BuTtusi. Bme-
CTE C TEM CJielyeT OTMETUTh OoJjiee pe3Koe CHUXEHUE COolepKaHus XJopoduiiia B
Juctbsax B 2011 romy, cuibHee BbipaxkeHHoOe y copta CMyMIsiHKa, OCOOEHHO B YC-
JIOBUSX Neduuuta MUHEPATbHOTO NMUTaHus. [1o-BuAMMOMY, 3TO ObUIO CBSI3aHO C
YCKOpEHHEM TMPOLIECCOB CTapeHUs] W peyTWIM3allMy a3oTa M3 JIMCThEB Yy copTa
CMyIJIsIHKa, MHOYLIUPOBAaHHBIM TOBBIIIEHHBIMU TeMrepatypamu. ¥ copta Ilepe-
sIcaBKa KOJIMYECTBO XJIopoduia MEHee 3aBUCENIO OT IOrOAHBIX YCIOBUI Bere-
TallMOHHOTO Tieprojaa, U B 6osiee xapkoMm 2011 romy B 1ieJ0M IO BapraHTaM OHO
MPEBBILIATIO COOTBETCTBYIOIIME TTOKa3aTeau y copta CMyIIsTHKa.

BHeceHre MUHepalbHbIX YAOOPEHUM YBEJIWUYMBAIO KOJMYECTBO XJIOPO-
(unna B aucthsix y oboux coptoB. B 2009 romy comepxxaHue 3eJ€HbIX MATMEH-
TOB Bo3pocio B 1,3-1,5 pa3a mo cpaBHeHUIO ¢ KOHTposieM, a B 2011 roasl mo-
BBICWJIOCH ellle 3HauyuTesibHee — B 1,7-2,2 pa3a. YBelImueHHE 103 BHOCHUMBIX
yIoOpeHUI BBI3BIBAJIO TOCTOBEPHOE BO3pAacTaHUE COACPXKAHUS (POTOCHMHTETHYE-
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CKUX MMUTMEHTOB B JIUCThSIX Y 0OOUX COPTOB.
XapakTepHO, YTO B OOJIBIIIMHCTBE CJIyyaeB MaKCUMaJIbHOE colepKaHue
xjopoduiia B cpeaHeil mpoode
3 2009 2011 JINCThEeB MMobOera OoTMedYalu B
(azy MosiouHO¥ criesoctu (oue-
BUIIHO, BCJIEICTBUE ITOJIHOTO OT-
MUpaHWUS TIJIACTUHKU JINCTHEB
HUXHUX sipycoB). [Ipu atom
OHTOT€HEeTUYEeCKUE M3MEHEHMUS
MU3y4aeMoro Iokazartesis y cop-
ta IlepesicnaBka ObUIM CXOJ-
/ HBIMM JUISI BCEX BapMaHTOB B
% 00a roma, obecreunBasi TIpU-
; MEpPHO OJIMHAKOBbIE OTHOCH-

i //: TCJIbHBIC pa3/iIMuuvd MEXIYy 3Ha-
1

(3
1

Xa®Il, u x1opoduiia - cyr-!-ra-!
s

YCHUsJIMM Ha IIO3JHUX JITallax
OHTOI€HE3a KaK IIpu IIpUMCEC-

Bapuanr HEHUN, Tak U 0€e3 MCIOJb30-
Puc. 2. X1opoduuibHblii (OTOCHHTETHYECKMIi NOTeHIMAl BAHUS ynobpeHuii. Y copta

(Xn®I1) o3umoii mmenuupt (1-3 — copt CmyriasHka, CMyIJISTHKa HauOoJblIIee BIIM-
4-6 — copr IlepesiciaBka) B roabl ¢ MOBbILIEHHOH TemMmepa- qHMe y,[[oﬁpeHI/Iﬁ HA CHUHTE3
TYpOil BO3IyXa B NEPHOI BEreTALMH 32 BPeMS OT IBETEHHs
J0 MOJIOYHO-BOCKOBOi CHEJIOCTH HA Pa3HbIX (GOHAX MHHE- XJIOpO(UIIIa PETUCTPUPOBAIA B
panbHoro mmtamma: | u 4 — xoutponb, 2 u 5 — mepuog MC (ocobeHHo B 2011

NooPsoKeoS10, 3 1 6 — Ni2PgoKoggSyo (ombiTHOE cenbeko- roz[y), asB (basy MBC pazmumst
XO3MCTBEHHOE TMPOM3BOACTBO WHCTUTYTA (husnoaorum _
pactenuii u reHetuku HAH Ykpannbl, Kuesckas o61.). MEXIy BapMaHTaMu YMCHBILA

JIMCh BCJICACTBUE 6bICTpOI‘O CHU-

KEHUST KOJIMYEeCTBA MUTMEHTA TIPU TIPUMEHEHUU YIOOPEHMIA.

3HayeHus1 XJIOPOPUIIBLHOTO (POTOCMHTETUYECKOTO MOTeHlMana, chop-
MHUPOBAaHHOTO B TTOCEBaX, KaK MHTETPAIIBHOTO TOKA3aTeNIsl, OTPaXKalolIero IIo-
IIagh ACCUMIUISIIIMOHHOW TTOBEPXHOCTH pPACTEHHWI, a TakKe cComepKaHHMe XJI0-
poduiiia 1 U3MEHEeHUsI 3TUX MoKazaTeneit B oHToreHese (puc. 2), B 2011 romy
ObUIM cyliecTBeHHO HuXe, yeM B 2009 romy. BMecTe ¢ Tem BaMsIHME MTOTOIHBIX
YCJIOBUI pa3inyajioch B 3aBUCUMOCTH OT copTa U (poHa MUHEpPaIbHOTO MUTa-
Husd. Tak, B 2009 rogy no cpaBHeHuio ¢ 2011 romoM y coprta CMyIJIsIHKa BeJIM-
yuHa Xn®II B koHTposne Obuia Bhile B 4,8 pa3a, a B BapuaHTax ¢ NggPgoKgoSio
U N20P9oKgpS,9 — cooTBercTBeHHO TONBKO B 3,0 U 2,0 pa3a. ¥V copta Ilepe-
sicjlaBKa pasauyusl ObUIM 3HAUUTEJIbHO MeHblle — B 1,8 pa3a (KOHTpOJb) U B
1,5 pasza (BapuaHT ¢ Njy0P99KggSy). B cBOlO ouepenp, BiusiHue ynobpeHuin Ha
BemuunHy Xiu®DIl Takke 3aBHCEIO0 OT cOpTa M roja IpOBEAeHUS oOIbITa. B
2009 rogy oHO ObLIO MEHBIIMM M CXOIHBIM (pa3audusi COOTBETCTBEHHO B 1,7
u 2,2 paza y coproB CmyrisiHka u IlepesicnaBka). B 2011 rogy BHeceHue ymo0-
peHuti B 1o3e Niy9PggKgpSyo B 4,0 paza yenmuupano Xn®II y copra CMmyrisiH-
Ka u B 2,5 pa3a y copra IlepesicnaBka.

Kak nokazanu pe3ynbTarbl AMCIIEPCUOHHOIO aHajiu3a, HauOoJibliee
pusgare Ha XM n Xa®II B Hammx 3KCIIeprMMEHTaX OKa3bIBAIM YCIOBHUS TOIa
(ta6n. 1). @oH MUHEPAJTBHOIO MUTAHUS ObUI BTOPBIM IO 3HAYMMOCTH (haKTO-
pOM BapbMpOBaHMsI OTUX IlOKazaTejell, U HauMEHbIee BIUSHUE OKa3bIBa
copT. B To xe Bpems BenuunHa Xa®DII BecbMa cyllleCTBEHHO 3aBHCeNIa OT KOM-
OuHauuK (akTOpoB COPT X YCAOBUS Tola U MEHbIlle — OT B3aUMMOICHCTBUS
(hakTOpOB ycnoBUS Tofa X (DOH MUHEPATLHOIO MUTAHUS U COPT X (DOH MUHE-
paJbHOTO TTMTAHWS.

Y pacTeHMiT M3yd9aeMbIX COPTOB BMECTE C ITOKAa3aTesIMU Pa3BUTHUS (Po-
TOCMHTETUYECKOIO arnapara M3MeHsIach 3epHOBasl MPOAYKTUBHOCTh. Ilpu He-
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onaronpusaTHbix ycinoBusx 2011 roga no cpaBHeHUo ¢ 2009 romoM Ipoucxomu-
JIO pe3Kkoe CHUXeHue ypoxalHocTu (Ttabj. 2). Ypoxaii 3epHa y copra Ilepesic-
JIaBKa B 3aBUCMMOCTH OT (poHa ymoOpeHUi ymeHbmics B 1,8-2,2 pa3a, y copra
CmyrisiHka — B 2,0-2,5 pasa.

1. Ounenka BimsHuS (HaKTOpPOB M MX KOMOMHANWIT HA BApbHPOBAHHE IMOKA3aTeei
pa3BuTHA (POTOCHHTETHMYECKOrO aNmapara y cOpToB 03uMoil muenunbl CMyrisHka
n Ilepescnaska (F-kpurepnit @uirepa; OMBITHOE CETLCKOXO3SIUCTBEHHOE TIPO-
u3BoAcTBO MHcTUTyTa (hrsnonoruu pacreHuid u reHetuku HAH YkpauHsl,
Kuesckas 061.)

dakTop, coyeTaHUE - Fopar, Freo
Q)aKTop(;B XJI10poWLIbHBIA MHAEKC 1o dazam | XudII 3a P-
LiBETCHHE | MC | MBC Tepuon 05 01
Ton (a) 374 633 431 3913
Copr (b) 2,30 1,08 6,84 54,30 4,84 9,85
®oH MUHEPATLHOTO MUTaHUS (C) 123 103 30,1 1516 3,98 7,20
ab 0,40 28,40 7,30 264 4,84 9,85
ac 28,00 8,53 3,73 46,80
bc 2,57 2,47 3,61 33,10 3,98 7,20
abc 1,28 0,13 0,42 2,57

IMMpumeuanue Xi®PIl — x10podUUIbHBII (HOTOCMHTETUUECKUIA MoTeHInan auctbeB, MC u MBC — coor-
BETCTBEHHO ha3bl MOJIOYHOI CIEJIOCTH U MOJIOYHO-BOCKOBOI CHEJIOCTH.

2. YpoxkaiiHocTh 3epHa (1i/Ta) y coproB 03uMoii mmenunbl CMmyrasiika u Ilepesic-
JIaBKa B Tojibl C TOBbIIIEHHON TeMIepaTypoii BO3AyXa B NMepHOJ] BereTamud Ha
pa3Hbix ¢GOHAX MUHEPAJBHOrO MUTAHMA (XTX; ONBITHOE CENIbCKOXO35IMICTBEHHOE
npousBoacTtBo MHctutyra pmsmonorun pacreHuii m renetuku HAH Ykpau-
Hbl, Kuesckast 0071.)

Copt CMmyryisiHKa

Copr IlepesiciaBka

Bapuant 2000 | 2011 2000 | 20110
KonTposnb 60,0£3,1 27,7£1,9 55,1+£2,6 24,5+1,4
NooPeoKeoS1o 102,342,9 39,614.5 98,4427 53,0+3.8
N120PooKo0S20 105.8+2.6 45.345.6 99,0438 56.422.8

120

100 |

80

60 -

40+

YpoxaiiHocTb, 11/Ta

20

= 35,799x + 6,289
R? = 0,9307

Puc. 3. 3aBucuMocTb MeXIY BEJHYMHON XJIOPOGHILILHOTO
torocunreTnyeckoro norennuana (XaPIl) u ypoxaitHocThIO
Yy COPTOB 03MMO¥i MIIEHUIIbI B TObI C MOBBILIEHHOW Temmepa-
Typoii Bo3ayxa B mepuona Bererauun: A, A — copt Cmyr-
nsiHKa, cootBercTBeHHO 2009 1 2011 romer; ¢, ¢ — copr
cootBeTcTBeHHO 2009 um 2011 ronml
(OTIBITHOE CETbCKOXO3SIMCTBEHHOE MPOU3BOACTBO MHCTUTY-
Ta ¢dusnonornu pacreHuii u reHetnku HAH VYkpauHsi,

IlepesicnaBka,

Kuesckas o61.).

I10Ka3aTejieM MOIIHOCTHU (I)OTOCI/IHTCTI/I‘ICCKOFO

1 2 3

XadIlI, u xaopodumwa - ¢yt -rat

ITpoBeaeHHBINT KOppe-
JISLIMOHHBIA aHaau3 IoKa3al
TECHYIO TIOJIOXKUTEJILHYIO 3aBU-
CUMOCTb MEXAY 3€PHOBOI ITIPO-
IYKTUBHOCTBIO TTOCEBA M BEIIH-
ypHou XiuPII 3a mepuon 1Be-
TeHue—MBC 1151 oObenuHeH-
HOI BBIOOPKM BapMaHTOB 3a
00a roma HaOmoaeHuii (puc. 3).
BaxkHO OTMETUTH, UTO BBICO-
Kre ¥ ONM3KWe TI0 BeJIWYMHE
3HaueHus r (ot 0,93 no 0,99)
OTMEUAJIUCh TaKXe JJs1 BbIOO-
POK MO KaxAOMY OTACIbHOMY
rofy, OTIEJIBbHOMY COPTY WK
OTIEJIbHOMY BapHaHTy MUHE-
paJbHOTO TIMTAHUS.

Takum oOpa3om, 110-
JIyueHHbIe pe3yJbTaTbl CBUIIE-
TEJbCTBYIOT, UTO TeCHast KOp-
pensiuusl MeXIy MHTErpaJbHbIM
amnrapara — XJI0pO(UIIBHBIM

oTocunTeTMUecKMM TToTeHIHANOM (XnMII) nucTheB M ypOKaHOCTHIO COXpa-
HSIETCSl Y O3UMON MIIEHULBI U B YCJIOBUSIX TOBBILIEHHBIX TeMmepaTyp. s to-
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0oro ¢aktopa, BbI3bIBAIOILIETO BapbMpOBaHUE TOKazaTesae (yciaoBusi roga, ¢hoH
MUHEpPaJIbHOrO MUTAaHUS, COPT), HabJI0gaeMasl B3aMMOCBSI3b MOXET OBbITb OMHU-
caHa o0lIMM ypaBHeHHeM perpeccuu. [ToBblllIeHHEe TeMIlepaTypbl BO3Ayxa B Ie-
pUOJ BEreTaTHBHOIO POCTa U PEMPOAYKTUBHOIO Pa3BUTHUS YMEHbBIIAIO pa3Mephl
ACCUMUJISILIMOHHON TOBEPXHOCTH, COAepKaHHe XJIOpodwiia U MPOAOKUTENb-
HOCTh (PYHKIIMOHMPOBAHUS JUCThEB, UTO MPUBOAWIO K CHUXKEHMIO YpOXKaiiHO-
CTU. YBeJMYEeHHUE TIIOIIAIU JMCTbEB U COAEPKaHUs XJIOpodULIa IpM BHECEHUU
0oJiee BBICOKMX 103 YAOOpPEHMI COMPOBOXAAJIOCH MPOMOPLUHUOHAIBHBIM BO3pac-
TaHWEM YPOXaMHOCTH KaK IMPU YMEPEHHOM, TaK U TIPU CYIIIECTBEHHOM ITOBBIIIIE-
HUU TeMmIlepaTyp B MepUoJ BereTaluu y 0OOUX COPTOB, XOTS TOCAEAHNE JOBOJIb-
HO 3HAUMTEJIbHO Pa3jIMYyaJIUCh MO YYBCTBUTEIBHOCTU K YCJIOBUSIM BbIpallliBaHUSI.
Bonblias nmpomyKTUBHOCTb LIEHO30B O3UMOM MIIEHMIIBI B BApUAHTE C BHECEHUEM
BBICOKUX 103 YIOOpeHUi ObLla OOYCJIOBJICHA, BO-TIEPBBIX, OOJBIIMM KOJIUYECT-
BOM XJIopodWiia B JIMCTbSIX, BO-BTOPBIX, 00Jiee MPOAOKUTEIbHBIM TIEPUOIOM, B
Te4eHUe KOTOPOro JIMCTOBOM MHAEKC B MOCEBaX Y COPTOB ONTUMAJICH.

Asmopbr 6aazodapam Hauwanvhuka ITudpomemuyenmpa Yipaunor H.H. Kyavoudy u
HauanrvHuka omdeaa memeonpoeroszos JI.H. Caguenxo 3a npedocmaegnenHvle OaHHbie Memeo-
Habaoodenuli no Kuesy u Kueeckoii oonacmu.
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Abstract

Development of the indices for selection of high-yielding crops and the models, forecasting
agrocenosis yields, necessitate the analysis of the relationship between photosynthetic traits and pro-
ductivity. Chlorophyll photosynthetic potential, characterizing the total amount of chlorophyll in the
above-ground parts of plants (or in leaves) per unit of ground surface area during the growing season
or a certain period, under optimal weather conditions correlated most closely with the magnitude of
yield (T.M. Shadchina et al., 2007; E. Kutasy et al., 2005). Modern global climate change may pri-
marily affect the heat-sensitive crops in particular winter wheat causing disruption in the relationship
between photosynthetic traits and productivity. In field experiment, we examined the effects of in-
creased air temperatures during the spring—summer growing season on performance of photosyn-
thetic apparatus in the high-yielding varieties of common winter wheat Smuhlyanka and Pereyaslavka
on the different levels of mineral nutrition (without fertilizers and fertilizing in the fall and at differ-
ent phases of the spring—summer vegetation in doses NggPgKgoS19 and Njp0PggKogpSyg). Investiga-
tions were carried out in 2009 and 2011 with elevated air temperatures during the growing season at
the experimental agricultural station of the Institute of Plant Physiology and Genetics, National
Academy of Sciences of Ukraine (Kyiv region.). It was shown that such weather conditions led to a
decrease in chlorophyll content in the leaves, the size of crop surface and the duration of its opera-
tion, as well as grain yield. In all cases (both at high level of mineral nutrition and without fertilizers)
leaf surface area in 2009 was higher than under the corresponding treatments in 2011 at all studied
vegetation phases. Mineral fertilizers increased the leaf area index in both years by average 1.5-2.0
times (in Pereyaslavka at milk-wax ripeness phase it increased almost 5 times if compared to the
control). Chlorophyll content in leaves of both varieties depended on year: it was 5.5-6.0 and 3.5-4.5
mg/dm?, respectively, in 2009 and 2011 if fertilizers were used, and 3.2-4.3 and 2.8 mg/dm?2, respec-
tively, in the control. In most cases, the maximum values of the pigments in the averaged sample of
all green leaves from plant were observed in the phase of milk ripeness, probably, due to the com-
plete withering away of leaves of lower layers. Mineral fertilizers increased the amount of chlorophyll
in the leaves of both varieties. According to the results of dispersion analysis (F-Fisher test), the
greatest influence on changes in the indices of the photosynthetic capacity in our experiments have the
conditions of the year, the second most important factor was the level of mineral nutrition. The value
of chlorophyll photosynthetic potential was more dependent on a combination of factors variety X year
conditions and less on the interaction of the factors year conditions X mineral nutrition level and vari-
ety X mineral nutrition level. High and similar correlation coefficient values (0.93 to 0.99) between
grain yield and chlorophyll photosynthetic potential were observed for data sets within single year, vari-
ety or mineral nutrition treatment, a strong positive dependence revealed for the combined data sets for
both years. The data have shown that the close correlation between the leaf chlorophyll photosynthetic
potential and yield of winter wheat is retained in the conditions of air high temperature and this de-
pendence can be described by the same regression equation for any varying factors.

Keywords: Triticum aestivum L., grain yield, leaf area index, chlorophyll, chlorophyll pho-
tosynthetic potential of leaves.
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