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DoTocuHTE3 CTAaHOBUTH OCHOBY MPOAYKIIIHOTO TIPOILIECY POCIWH, TOMY IOCIi-
JIDKEHHSI CTPYKTYpU (POTOCHMHTETUYHOTO arapary Ta MeXaHi3MiB ioro (yHKIIiOHY-
BaHHS 1 Peryasuii BaXJIWBi IJIsI TOLUYKY LIJISIXiB MiABUILIEHHS MPOAYKTUBHOCTI
CLTBCHKOTOCTIONAPCHKUX KYJBTYP. Y CTaTTi y3arajJbHEHO Pe3yJbTaTH TOCIHiIKeHb
HayKOBLiB IHcTUTYTY (hiziosorii pocauH i renetnkn HAH Ykpainu y rino6aibHo-
MY KOHTEKCTi BUBYEHHS poJii (POTOCUHTE3Y B MPOAYKILIiIHHOMY Mpolieci Ta (hopmy-
BaHHI BpOXXaNHOCTI CibchbKOTocnoaapchbkux KyabTyp. [lokazaHa BaXXJIMBICTb paH-
HBOTO TepioAy AOCTiIKeHb Yy (hopMyBaHHI METONMYHUX 3acal BUBYCHHSI MIPOIIECY
(oTocuHTE3y POCAVH Yy Ja0OPATOPHUX i MPUPOAHUX YMOBaX Ta 3 ypaxyBaHHSM
loro B3aemMoperyJsiiii 3 MpouecaMu pocTy i pO3BUTKY, 3a0€3MEeUEHICTIO MiHepasb-
HUM >KMUBJICHHSIM TOILIO, IO 3aKJaB OCHOBM BITYM3HSIHOI HAyKOBOI IIKOJU 3
(izioorii, 6ioxiMii Ta ekosorii (poTocuHTe3y. BUCBITIEHO pe3yabTatu (hyHIaMEH-
TaJbHUX OOCJIIXEHb Ta iHHOBALiiHI pPO3pOOKM, ymOCTOeHi JlepKaBHUX MpeMiid
CPCP i YPCP, a Takox npewmiii im. M.I'. Xonognoro HAH VYkpainu. Haykos-
usmu {OPT HAH VkpaiHu KOMIIEKCHO CXapaKTepU30BaHO CTPYKTYPHO-(DYHK-
1iOHAJIbHI OCOOJMBOCTI (POTOCUHTETUYHOIO arapary Ha PiBHSX OpraHisallii Bin
CYOKJIITUHHOTO JI0 LIEHOTMYHOTO Ta MEXaHi3MU peryJisiii B JTOHOPHO-aKIENTOP-
Hill CUCTEMi POCIMHU Yy Cy4YaCHMX COPTiB O3MMOI IIIEHULII i BUBHAYEHO XapaKTe-
PUCTUKH, IO MOXYTh CIYTYBaTH (Pi3i0oJIOTIYHMMHM MapKepaMi BUCOKOI MPOAYK-
TUBHOCTI i MOCYXOCTiKOCTi. BcTaHOB/IEHO, 1110 BUCOKA MPOAYKTUBHICTh Cy4YaCHUX
COPTIiB 03MMOI MIIEHUI] 3a0€3MeYyEThCsS MOAOBXKEHOI TPUBAMICTIO (PYHKIIIOHY-
BaHHS ACUMUISLIIMHOIO amapaTy LEHO3iB y PEeNnpOAyKTMBHUI IEepioj BereTallil,
MiABUIIEHOIO aKTUBHICTIO (POTOCUHTE3Y Ta €(PEKTUBHICTIO BUKOPUCTAHHST COHSIU-
HOI pafiallii Ha piBHi JIMCTKA i MOCiBY, a TaKOX IOJIIIILIEHO0 3JaTHICTIO cTebJia
IETIOHYBATH (DOTOACUMIISAITA 3 TONAJBIINM iX BUKOPWUCTAHHSM IS HAJTWBaHHS
3epHa. Ha ocHOBI oTpuMaHuX pe3yJbTaTiB c()OPMYIbOBAHO i PO3BMHYTO KOHIIETI-
1[il0 aBTOpPEryasuii (poTocuHTE3y i cTparerii po3MoAily acUMIISTIB y JOHOPHO-
AKIIENITOPHIN CUCTeMi POCIMH SIK (DaKTOpiB onTUMi3allil PyHKIIOHYBaHHS (POTO-
CHMHTETUYHOTO amapaTy Ta ITIBHUILIEHHS BpoxaitHocTi. Pesynbraty mOCHTiIKeHb,
nposeneHux y I®PT HAH VYkpainu, cBimuaTh, 10 WIS TOJAIBLIOTO TeHETUYHO-
ro BIOCKOHAJIEHHsSI HOBMX COPTiB O3MMOI MIIEHUII HeoOXiIHe MiABUILIEHHS aK-
TUBHOCTI (POTOCMHTETMYHOIO arapaTy Ha pPiBHi JIMCTKa i MOCiBy B TiCHOMY B3a-
€MO3B’SI3Ky 3 OITUMIi3alli€l0 POCTY i pO3Moailly OioMacu MiX opraHamMu POCIMHU
3 ypaxXyBaHHSIM OHTOTC€HETHMYHOI IMHAMIKN MPOIYKIIIITHOTO IIpoIIecy.
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DoTOCUHTE3 — YHIKaJbHUM MPOLIEC CUHTE3y OPTraHiuHO1 peYOBUHU 3
BUKOPUCTAHHSIM i 3amacaHHsIM €HEprii CBiT/a, 110 JeXUTh B OCHOBI IpakK-
TUYHO BCiX TPOMIUHMX i €HEepreTMYHUX JAHLOTIB y Oiocdepi 3emii.
Ockinbku 0113bK0 95 % opraHiuHOI Macu POCIMHU CTBOPIOETHCS B MPO-
1eci ¢poToCHHTE3y, 3 MOMEHTY MOro BiIKPMUTTS i 1O HAIIUX IHIB mpooJie-
Ma «DOToCUHTE3 i MPOAYKTUBHICTb POCAMH» BUKIMKAE 3HAYHUI Teope-
TUYHUI i TpakTUYHUK iHTepec. K HaykoBa mpobjieMa BOHA Ma€ KijbKa
aCIeKTiB, cepel SIKMX MOXHA BUIUIATH €KOJOTIYHMI, arpodi3iooriyHui
i (iziomoro-reHernunuii. Ilepmnii i3 HUX MOB’SI3aHUI 3 BUBUYEHHSM I10-
TOKiB BYIVIELII0, KMCHIO Ta €Heprii B NMPUPOJHUX OiolieHO3aX i eKOoCHC-
TeMax Pi3HOro piBHS, 3’SICYBaHHSIM MOTEHLialy iX (POTOCHMHTETUYHOIL
MMPOIYKTUBHOCTI, OCTAaHHIM YacOM MEpPeBaKHO y 3B’SI3KY 3 IJ100aJTbHUMU
KJIiIMaTUYHUMU 3MiHaMu. JIpyruii CTOCYEThCS MOCTIMKeHb (POTOCHMHTE3Y
Ha Pi3HUX PIiBHSIX MOT0 opraHizalii (Bil MOJEKYISIPHOIO OO0 LEHOTUYHO-
ro) 3 METOI0 MOLIYKY UIJISIXiB MiABUILIEHHS MPOAYKTUBHOCTI CiJIbCBKOTOC-
MOJAPChKUX KYJIbTYP i1 pO3pOOKM CIOCO0iB KepyBaHHS TPOAYKLIHHUM
rmporuecoM. TpeTiit acIeKT — PO3KPUTTS MOJIEKYISIPHO-TEHETUIHNX MeXa-
Hi3MiB opraHizauii i (pyHKIIIOHYBaHHS Ipoiiecy (DOTOCUHTE3Y i BU3HAUCH-
HSI MOXJIMBOCTE MOT0 reHeTUYHOTro moJjimnineHHs. OCTaHHI ABa acleKTu
0COOJIMBO BaXKJIMBi Y TPUKIAJHOMY 3HAUYEHHi, OCKiJIbKM 3 yCITiXaMM B iX
PO3KPUTTI TOB’sI3aHA MOXKJIMBICTb MOJAIBLIOTO MiIBUIUIEHHS MPOAYKTUB-
HOCTi CiJIbCBKOTOCIONAPCHKUX KYJIABTYp IUIST 3a0€3TeUeHHST XapuOBUX I10-
Tpe® HaceJleHHS 3eMITi.

30iNIbIIIEHHS BUPOOHUILITBA MPOJOBOJLCTBA — OAHE 3 Hall(pyHIaMeH-
TAJILHILIMX 3aBJaHb, HEOOXiAHICTb BUPILIEHHS SIKOTO CYIIPOBOIXKYE JIIOM-
CTBO TIPOTSITOM TPAKTUYHO BCi€l icTopii. HUHI BOHO CTa€ >KUTTEBO Bax-
JIMBUM B CWIy 1IiJIOi HU3KW TPUYMH. YMCENbHICTh HaceleHHsT 3eMJii Bxke
nmocarna 7,8 miapn i, 3a ominkamu ekcriepTiB OOH, mo 2050 p. mepeBUIINTD
9 mupn [1, 2]. Kpim Toro, 30i1b1IYETHCS ITOMUT Ha IPOAOBOJILCTBO B KpaiHaX
CBIiTYy 3 BUCOKOIO YMCEJIbHICTIO HACeJIeHHS, 110 OypXJIMBO PO3BMBAIOTHCS B
OCTaHHi AecATWIITTS, Takux K Kutail Ta IHmis [3]. 3rinHo 3 mporHosamu,
3a TaKUX TEMIIiB 3pOCTaHHSI HApOIOHACEJICHHS TIAHETH IS 3a0e3ITeUeHHS
3BUYHOIO PiBHSI CHOXMBAHHS MPOAYKTIB BUPOOHMLITBO TOJIOBHUX 3€PHOBUX
cibchKorocrogapcbknx Kysabtyp 10 2050 p. Mae 3poctu Ha 70 % [4].

CuTtyaliio Mmoripliye BUYEpHaHHS pe3epBiB PO3LIMPEHHS TUIOLL Op-
HUX 3eMejb. Bifbll TOro, Mol mif mociBamMy AESIKUX KYJIbTYp 3MEHIIY-
10Tbed. Tak, y cBiTi 3 1996 mo 2010 pp. MOCiBHI IUIOLII Mif MILEHULIECIO
3MEHILWINCS B cepeaHboMy Ha 5,5 % [5], Haiibinboio Mipoto B Kurai (Ha
5,1 maH ra), CIIA (na 3,3), Kanani (Ha 1,9), Typeuuuni (Ha 1,2 MiIH ra).

IIle onyuH HeraTMBHUI YMHHUK, 110 BILUIMBA€E HAa BUPOOHULITBO IIPO-
JIOBOJILCTBA — TIJI00aIbHI KJIIMAaTU4HI 3MiHM, SIKi BUSIBJISIIOTHCSI B IIiJIBU-
ILIEHHI TeMIlepaTypu MOBITPs B MeEpioA BereTaiii poCAWH, HEAOCTATHiM
KUJIBKOCTI OmajaiB abo, HaBIIaKU, 1X 3JIMBOBOMY XapakTepi, 1110 HEraTMBHO
MMO3HAYAEThCs Ha BpoxkaifHOCTI [6]. Hanpukian, mokasaHo, 1110 BHACIIOK
HECMPUITIMBUX KJIIMAaTUYHUX 3MiH BTpaTH BpOKaro MILEeHULi B ABCTpalii 3
1990 o 2015 pp. craHoBWIM 01M3bKO 27 %, He3BaXkalouM Ha 3HAYHI YCITIXU
B CEJIEKILIIHHOMY ITiABUIIEHHI TTOTEHIlially TTPOLYKTUBHOCTI KyJIbTYpH [7].

3arpo31MBOIO TEHIACHIIIEIO CTAJIO YITOBIIBHEHHS IIOPIYHOTO TIPUPOC-
Ty BPOXKAMHOCTI OiJBIIOCTI 3JIaKOBUX KYJALTYp Ha TOYATKy HUHIITHLOTO
croyitTs. g 1ijiol HU3KM KpaiH MOKa3aHO, IO B OCTaHHI pPOKU BpPO-
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JKaWHICTh HaWBaXJIMBIIIMX JUIS JIIOACTBA KYJbTYP, TaKWUX SK ITIIEHUIS i
puc, He 30iabiryeThes [8]. [Mporsirom octanHix 40 poKiB BiTIHOCHUI 1110-
PIYHMI TIPUPICT YPOKAKHOCTI puCy 3HU3UBCS 3 34 no 17 %. BimHocHmii
MPUPICT YpOKaMHOCTI IMIIEeHUL] y ¢BiTi B miepion 1968—1987 pp. BapitoBaB
y mexax 30—32 %, a B 1998—2017 pp. — 3um3uBcsa 10 1 %.

IMTieHus — HalMmoLMpeHillla CiIbCbKOTOCIoJapCchka KyJbTypa, OC-
HOBa TIATPUMAaHHS II100aJIbHOI TIPOJOBOJIBUOI 0€3MeKM, OCKIIbKI CTaHO-
BUTH IT’ITY YaCTMHY KaJIOPiHOCTI XapuoBoro paiiiony moactsa [1]. s
BUPILIEHHS MPOAOBOJbLYOI MPOOJIEMU OCOOJUBO BaXJIMBO MOAOJATU KPU-
3y B MOJAJbIIOMY MiBUILEHHI 11 BpoxaitHocTi [9—11]. ¥ 3B’5I3Ky 3 1IUuM
OyB 3acHOBaHUI MIiXHApPOIHMIT KOHCOPILIYM 3 ypOXKAWHOCTI ITIIEHUIIL
(Wheat Yield Consortium, WYC), OCHOBHOIO METOIO SIKOI'O € PO3podKa
KOHKPETHUX IUISIXiB MiABUILEHHSI T€HETUYHOIO ITOTEHIiaTy MpPOIYyKTUB-
HocTi meHuui Ha 50 % npotsaroMm HactymHux 20 pokis [12].

Ha nymKy excriepTiB KOHCOPILIiyMY, YITOBUJIbHEHHS TEMITiB 3pOCTaHHS
BPOXKAaMHOCTI MILEHUIII TTOB’sI3aHe 3 BUYEPHaHHSIM MOXJIMBOCTEM i1 MiaBU-
IIIEHHS 32 PaxXyHOK (paKTOpiB, 110 3a0€3MEUYWIM PUBOK 30LIBIICHHS MPO-
JOYKTUBHOCTI TIIEHULI B Pe3yJbTaTi «3eJeHOI PeBOIOLI». [i TOCSTHEHHS
0a3yloThCd Ha TOJIMIIEHHI po3mnoainy 0ioMacu pOCIMHU Ha KOPUCTH
OinbIIOro Kojoca i MiABUIIEHHS BiZHOCHOI YAaCTKU 3€pHa y Maci Haa3eM-
HOi yacTuHu (K . ) BHACJIZIOK YKOPOYEHHs CTebsa, a TaKOX 3POCTaHHSs
TUIOLII JIMCTKIB, 110 JJa€ MOXKJIUBICTh ()OPMYBATH MOCIBU 3 BUCOKMMU TIa-
pameTpamM MOIJIMHAHHA COHAYHOI pamiauii [13]. Oxnak Bemunnu K i
JINCTKOBOTO iHIEKCY MOCIBiB y CY4aCHUX COPTIB yXe HOCSIIM TPaHUYHO
MOXJIMBUX 3HAaU€Hb, MEPEBUILIEHHS SIKMX HETaTMBHO BIUIMBA€E Ha MPOIYK-
TUBHiCTb. TOMY B IIMPOKOMY KOJIi JOCIiIHUKIB C(pOPMYBaBCsI KOHCEHCYC,
3rifHO 3 SIKUM OJHUM 3 HAWOUIbLI 3HAUYYIIUX YMHHUKIB MOAAJIBILIOIO
MiABUILIEHHS MOTEHLIaTy MPOAYKTUBHOCTI IMIUEHMLI Ta iHILIKMX 3€PHOBUX
KyJbTYp € 30iIbLIeHHS] aKTUBHOCTI (POTOCUMHTE3Y Ta e(PEKTUBHOCTI BUKO-
pUCTaHHSI CBITJIOBOI eHeprii nmociBamu [8, 13, 14].

Crparerii TIONIMIIEHHS BPOXKANHOCTI aKTUBI3aIli€cl0 (POTOCHMHTETHY-
HOTIO arapaTy Ha piBHSIX Bill CYIIpaMOJIEKYJISIPHOIO A0 LIEHOTUYHOIO IIU-
POKO IHCKYTYIOTBCS Y CBITOBIiil i BiTUM3HSHIN JiTepatypi [3, 9, 15—19].
Cepen HaWIMEPCIEKTUBHIIIMX IiAXOMIB BUAUISIOTH: IiIBUILICHHS aKTHB-
HOCTi pubymno30-1,5-6icpocharkapbokcunasu/okcureHasu (Pybicko)
BHACJIiJOK 3pOCTaHHS BMICTy (pepMEHTY B JIMCTKY i TOJIMILEHHS HOro
KiHEeTMYHUX TapaMeTpiB; 30iJbLIECHHS LIBUAKOCTI pereHepalii puoyio-
300icocpary (Pb®) y uwmkni Kanbsina; tpanchopmauiro C,-muiaxy
acuminauii CO, B C,, NiIBUILEHHA IHTEHCUBHOCTI (POTOCUHTE3Y
BHACJiJOK OMNTHMIi3alii JOHOPHO-AKLENTOPHUX BiTHOCUH; 30iJbIUIEHHS
e(eKTUBHOCTI MOMIMHAHHS CBITJIOBO1 €HEprii MOCiBOM 1 MepeTBOpPeHHs ii
Ha Giomacy.

BaxunBo 3a3HauMTM, 1O CTpaTerisg MoAaJblUMX YCIIXiB y celekuii
MIIEHUL Ha MPOAYKTUBHICTb, 11O 11 pOo3p00JIsiE KOHCOPLIIYM, PO3IJISIIAE aK-
TUBIi3aLii0 (POTOCHHTE3y B KOMIUIEKCI 3i 3MiHAMM MPOLIECIB POCTY i PO3BUT-
Ky POCJIMHU i HaroJiouye Ha HeOOXiTHOCTI TTOIIMOJIEHHS iCHYIOUMX YSIBIE€Hb
Mpo X B3aEMO3B’3KM Ta iIHTETPOBAHICTh Y MPOAYKIIiitHOMY miporieci [12, 19].

BaroMuM BHECKOM y PO3BUTOK TeOpii B3aEMO3B’ 3Ky (POTOCUHTE3Y i
MPOIYKIIMHOIO MPOLECY CUTbChKOIOCIIOAAPChKUX KYIBTYpP, 30KpeMa Iiie-
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HUL, € poOOTH, MpoBeleHi B IHCTUTYTI iziosnorii pocauH i reHeTUKH
(I®PT) HAH VYkpaiuu. BinMiHHOIO pUCOIO LIUX JOCHIIKEHb € CHUCTEM-
HUI TAXig, OCHOBU sIKoro Oyiau 3akianeHi B mpausgx A.C. OkaHeHKa i
possuHeHi B.1. Tyasesum [20, 21]. TIpu 1boMy (HOTOCUHTETUYHY (YHK-
11iI0 BMBYAIOTH $IK CKJIQIOBY MPOAYKIIMHOTO MPOLIECY POCAWH Y TiCHOMY
B3aEMO3B 3Ky 3 TIpollecCaMi POCTY i PO3BUTKY, 3a0e3MEUeHIiCTIO MiHe-
paJILHUM KMBJIEHHSIM 3 ypaxyBaHHSIM KOMIUIEKCHOCTI 3B’SI3KiB MiX CTPyK-
TYPHO-(YHKIIIOHATbHUMHU TTOKa3HUKaMHM C€aMOTO (DOTOCMHTETUYHOTO
amapaTy Ha pi3HUX PIiBHSAX WOro opraHizamii Bil CYOKJIIITHHHOTO 10
arpogironeHo3iB. Bax/IMBIiCTh CUCTEMHOIO IiAXOMy MHpPX BUBYEHHi poOJIi
¢oTocuHTE3y Yy (pOpMYBaHHI BPOXAaNWHOCTI POCIMH 3yMOBJieHa Oarato-
€TamHICTIO (DOTOCUHTETUYHOTO IIPOIIECY, Pi3HOIO YYTIMBICTIO OKPEMMX
eTariB 10 3MiH YMHHMKIB 30BHILLIHOIO CEPEAOBMILA, HEOOXiIHICTIO Mid-
TpUMaHHS O0ajaHCy CUHTE3y aCUMUJISITIB Ta iX BUKOPUCTAHHS B JOHOPHO-
aKUENTOPHIN cucTeMi POCIMHM, a TAaKOX CIEeUM@IUHICTIO PEeryasaTOPHUX
3B’SI3KiB Ha PI3HUX PIBHSIX CTPYKTYpHOI OpraHizaiii (h)0OTOCMHTETUYHOTO
amapary.

PosrisiHeMo OCHOBHI mocsrHeHHs HaykosuiB I®PT HAH Vkpainu y
BMBUYCHHI B3a€MO3B’S13KiB (POTOCHHTE3Y i MPOAYKIIIAHOIO IPOIeCy, a Ta-
KOX TIEPCMEeKTUBY TMOJIIMIIEHHS aKTUBHOCTI (hOTOCUHTE3y Ta e(eKTHB-
HOCTi BUKOPUCTaHHS COHSYHOI pajiallii mociBaMM JUIS MiABUIIEHHS MPO-
JMYKTUBHOCTI CiJTbCbKOTOCTIONAPCHKUX KYJIBTYpP, 30KpeMa TIIeHUII].

Hocaimkenna (oTocunTe3y i MPOAYKUIAHOTO MPoUeCy POCJIMH y Bimmimi
(izionorii Ta ekoorii porocuntesy I®PI' HAH Ykpainu. 3 MoMeHTY op-
raHizalii Bigaiay 4JijlbHE Miclie B AJOCJIIKEHHSIX MOr0 HAayKOBLIB MOCIB ar-
podiziosioro-ekosoriyHnit  acnekT Tpobiaemu «POTOoCHHTE3 i TPOMyK-
TUBHICTb POCJIVH».

Binain ¢iziosorii Ta ekosorii poTrocuHTE3y OYB cTBOpeHMit Yy 1959 p.
B IHcTutyti disionorii pocnun i arpoximii YPCP (Huni — IHcTuTYT
dizionorii pocimH i reHetuku HAH Ykpainu) Ha 0asi jgaboparopii
(izionorii porocuHTe3y, 3acHOBaHOI B 1956 p. min KepiBHULITBOM KaHIM-
Jata xiMiuHux Hayk X.M. ITouumnka. IlepmuMm 3aBimyBauyeM Bigainy OyB
yi1.-kop. AH YPCP A.C. OkaHeHKO — y4eHb BUAATHOIO YKPaiHCHKOTO
¢dizionora pociuH akagemika AH YPCP €.I1. Boruana. ¥ mnogaibiiomy
BifiJ1 oyosioBaiu a-p 0ioj. Hayk, nmpodecop, Jaypeat HdepxxkaBHol mpemii
YPCP B.I. I'yastes (1979—2000), a-p 6ion. Hayk T.M. Ilaguuna (2000—
2009). I3 2009 p. Binminom kepye wi.-kop. HAH Ykpainu, a-p 6ioi. Ha-
yk O.0. Cracuxk.

OCHOBHMM 3aBIaHHSIM JlabopaTopil Ta Bimgily y meplli poku Horo
iCHyBaHHS OyJIO MPOJOBXEHHS i PO3BUTOK MIOHEPCHKMX POOIT akameMika
€.I1. Boryana, siki cpopMyBaad METOAUYHI OCHOBU BHUBYEHHS IIPOLECY
¢OoTOCHHTE3y B MPUPOJHUX YMOBAX y 3B’SI3KY 3 TPOAYKTUBHICTIO CiJlb-
ChKOTOCIOmapchknx KyabTyp. Koyo HaykoBux iHTepeciB A.C. OkaHeHKa
Oymo momoui mmpokuM, a JdepxasHy npemiro CPCP y 1970 p. itomy Oyio
MPUCYIKEHO 3a LUKJI POOiIT i3 MpoOJeMU MiABUILIEHHS IIYKPUCTOCTI IIyK-
poBux OypskiB. OmHaK yxXe 3 MeplIrX POKiB HAYKOBOI JisIbHOCTI MOro
3alliKaBUJI0 TUTaHHS (DOTOCUHTE3Y B 3B’SI3KY 3 MPOAYKTUBHICTIO POCIMH.
OpnHa 3 HalipaHimux npaiub A.C. OkaHenka (1923) Oyna npucBsiueHa BUB-
YEeHHIO BMICTy XJI0podily B TUCTKAX LIYKPOBUX OYPSIKiB pi3HUX F€HOTHUIIIB
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Y 3B’SI3Ky 3 MOXKJIMBICTIO BUKOPUCTAHHS LIbOTO MOKAa3HMKA SK CEJIEKIIHOL
O3HaKW Ha TMPOAYKTUBHICTH i LYKPUCTICTb [22]. PedynbTatn mochiimkeHb
(boToCcHHTE3y B MPUPOTHUX YMOBAX BiH JIAKOHIYHO y3araJlbHUB B OITyOJIi-
KoBaHilt y 1954 p. 6porypi «DoTocuHTE3 M ypoxkaii» [23]. JocmimKeHHs,
npoBeAcHi min kepiBHUITBOM A.C. OKaHeHKa, 3aKJIaJii OCHOBU BiTYM3HSI-
HOI HayKoOBOI 1IKoiM 3 (pizioorii, 6ioxiMii Ta ekoJorii poTtocuHTe3y. ['0-
JIOBHA CIIPSIMOBAHICThb JOCTIIXKEHb BiIily 3 MOMEHTY MOro 3acHYBaHHS
MPOCTEXYEThCS 3a Ha3BaMU TeMaTUYHUX 30ipoK, BUAaHUX y 1965—
1967 pp.: «POTOCHHTE3 M TTPOAYKTUBHOCTb pacTteHmit» (1965), «Ilytu mo-
BBILICHUS MHTCHCUBHOCTU U MNPOAYKTUBHOCTU poTocuHTe3a» (1966,
1967), a TakoxX MoHOrpadiii KOJIeKTUBY aBTOPiB «PDOTOCUHTE3 U TPOLYK-
MoHHBINA mporecc» [20] i «POTOCMHTE3, MPOAYKIIMOHHBINA Mpolecc U
MPOAYKTUBHOCTH pacteHuit» [21]. [Iporsarom ocranHix 30 pokiB rOJI0BHUM
HAyKOBMM HAIIpSIMOM BilJily € BUBUCHHSI (POTOCMHTETUYHMX IIPOLECIB i
MEXaHi3MiB iX peryjsuii Ha piBHi (OTOCUCTEMU—XJIOPOILIACT—IUCTOK—
pOCIMHA—IIEHO3 Y 3B’SI3KY 3 IPOAYKTUBHICTIO POCIMH Pi3HUX T€HOTUIIIB
3aJIEXKHO BiJi YMOB BUPOILLYBAaHHSI 3 METOIO MOAAJbIIOIO PO3BUTKY TEOPIil
MPOAYKLIMHOTO TMPOLECY i CIIOCO0iB MiABUILEHHS MPOAYKTUBHOCTI.

MeToaAuYHOI0 OCHOBOIO POOOTH BiIJijly MPOTSITOM YCi€l icTopii ioro
iCHyBaHH# € BUMiproBaHHA razoodMiny CO,, 110 TIPOBOAATBLCS Ha PiBHSX
JINICTOK—POCIMHA—IIEHO3 32 KOHTPOJIIOBAaHHSI BCiX HAaWMBa>KJIMBILLIMX 30B-
HIllIHIX 1 BHYTPIilIHIX YMHHUKIB, SIKi BIUTMBalOTh Ha (horocuHTe3. CTBOpE-
Ha y Bigauii X.M. [TounHKOM mepeHOCHa ra3oMeTpuuHa amnaparypa, sika
npauioBaja 3a INPUHLUUIOM XiMiuHoro norauHanHsa CO,, mama MOXIIH-
BiCTb HOro CIiBpOOITHMKAM BUKOHATHU BEJUKY CEpilo pPOOIT i3 BUBYEHHS
BIUIMBY Pi3HMX YMHHUMKIB Ha iIHTEHCUBHICTb (DOTOCUHTE3Y CLTbCHKOTOCIIO-
JAapCbKUX KYJbTYpP: IPYHTOBOI MOCYXH i BOOHOIO Ae(ilIUTYy JUCTKIB, €je-
MEHTIB MiHEpaJbHOTO XUBJEHHS i pi3HUX MOro piBHiB, (i3i0JIOTiYHO aK-
TUBHUX PEUOBMH SIK Y JJAOOPAaTOPHUX, TaK i B MOJILOBUX YMOBax. Ha mouatky
1970-x pokiB B.1. I'ynsieB cTBOPUB aBTOMATH30BaHy ra30METPUYHY YCTAHOB-
Ky i3 3aCTOCYBaHHSIM iH(payepBOHMX ra3oaHaji3aTopiB, 11O Jajia 3MOTyY IO0-
CTaBUTHU Ha CyYaCHUI piBeHb MOCTIMKEHHSI CTATUYHUX i AMHAMIYHUX XapaK-
TEPUCTUK Ta3000MiHYy pocivH ((oTocuHTE3y, AMXaHHS, TpaHCIipalil sK
OKPEeMUX JIMCTKIB, TaK i LIJIMX POCIMH Ta LIEHO3iB) 3a BapiloBaHHS HalBaX-
JIUBIIIMX YMHHUKIB 30BHIIIHHOIO CEPENOBMILA I YMOB BUPOIIYBaHHS pOC-
JIVH, aHaJli3yBaTU POJb OKPEMHUX CKJIAJAOBUX AMQY3iHOTO OMOpy JMCTKA B
JIIMITYBaHHI IIBUJAKOCTI aCUMIJISILIIT BYIJIEKMCJIOTO Ta3y.

Po3BuTok mocmimkeHb y BiIgiji MaB CBOIO TeHAeHIL0. Ha mepiinx
etanax (1959—1963) nepeBaxkaB (PeHOMEHOJIOTIYHUIA TiIXid, CIIPSIMOBA-
HUI Ha BUBYEHHS BIUIMBY OKPEMHX UMHHUKIB 30BHIIIHBOTO CEPEIOBUIIA
Ta YMOB BUPOIIYBaHHS Ha iHTEHCUBHICTh (P)OTOCHHTE3Y JIUCTKA, ii 3B’SI3KYy
3 NPOJAYKTUBHICTIO POCIMH. Y TOI mepiog Oya0 MpoBeIeHO Cepito poodiT
i3 BUBUYEHHSI (DOTOCUHTE3Y JMCTKIB KYKYpPYI3M i LIYKpOBUX OYpsKiB 3a
MOJIBOBUX YMOB. 3’SICYBajioCs, IO Ha IIOJISIX, 1€ CTBOPIOBAIMCS JIIIIIi
YMOBUM MiHEpaJdbHOTO XUBJEHHS POCIWUH, iHTEHCUBHICTh (POTOCUHTE3Y
JIMCTKIB OyJla BUIIOIO, HiXX Ha iHIIMX MOJSIX y TOMY 3K TOCIIOJAapCTBi.
Tonmi x B JabopaTOpHUX yMOBax OyJ0 BCEOIYHO AOCIIIKEHO 3aJIEXKHICTh
IHTEeHCUBHOCTI (POTOCHMHTE3Y Bill BOJIOTOCTi I'PYHTY i BOOHOIO OeiluTy
JIMCTKIB.
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Y 1960-ti pokum B pamkax MiXHapomHOi 0ioJOTiYHOI Tporpamu
CHiBPOOITHUKM BiJ/IJTy BUKOHAIU CEPit0 POOIT i3 BUBUEHHS €(PEKTUBHOCTI
3aCBOEHHS (DOTOCHMHTETUYHO akTHMBHOI paniauii (PAP) nociBamu pizHuX
CUTBCBKOTOCIIOAAPCHKUX KYJIBTYP, a TaKOX 3MillIAaHUMM W ITOYKiCHUMU
nociBamu. B 1el mepion AOCHIMKyBalW TaKOX pamialliiHAN peXum
MOCiBiB, y pe3yibTaTi 4yoro Oyj0o po3po0JIeHO HAITiBEeMITIpUYHY MOIEIb
panialifHOro peXXumy arpoleHo3y i CTaTUUYHY Mojaedb (DOTOCUHTE3Y arpo-
LIEHO3Y, 3a SIKUMM MOXHa po3paxoByBatu mnoriuHaHHs DAP iioro okpe-
MMMHU 1IapaMM i (POTOCUHTE3 POCIMHHOIO MOKPUBY B IIJIOMY 3a CBiTJIO-
BUMU KPUBUMHU (POTOCUHTE3Y JIUCTKIB.

B yci HacTynHi poku gochigkKeHHsT (POTOCUHTE3Y B IOCiBaX CiJIbChbKO-
rOCTIONAPChbKUX KYJIBTYP y 3B’SI3KY 3 TMOKa3HMKaMU POCTY i MPOIYKTHB-
HICTIO ITOCizaay BaXKJIMBe Miclle B poOoTi Bigairy. Cno4yaTKy iX IIpOBOIIIN
3 BUKOPHUCTAHHSIM Tra3oMeTpuuyHoi ycraHoBKM X.M. ITounHka, motiMm — 3a
JIOMIOMOTI0I0 PO3pO0JIEHOI CHiBPOOITHMKAMM aBTOMATHM30BaHOI IMOJIbOBOT
JlabopaTtopii Ha 0asi iH(pauepBOHOro razoaHanizaTopa. Bucokuii mMeTo-
JUYHUKA piBeHb LMX POOIT I'PYHTYBABCSI Ha igesiX MaTeMaTUYHOIO MOJe-
JIIOBaHHSI MPOAYyKIiiHOro mpouecy. Ha pesynbTaTd ITOJbOBUX MOCIiIiB
TUTITHO BIUIMHYJIA CIIBIpallsd 3 arpOMETEOpoJioraMu 3 JlabopaTopii aKTh-
HOMETPUYHMX AOCIIIKEHb YKPAaiHCHKOTO0 HAyKOBO-AOCJiAHOIO TigpoMe-
TeoposioriuHoro iHctutyTty. Lli podoTn OyaM 3aBepilieHi CTBOPEHHSIM ar-
POMETeOpPOJIOTiYHOI MOJeJi MPOAYKLIMHOro Mpolecy B MOciBax O3MMOIL
mieHuii. Pe3ynbTat 6araTropiyHUX OOCTIIKEHb, BAKOHAHUX Ha PiBHEH-
CbKill CUIbCHKOTOCITOAAPCHKIN MOCHiIMHINA CTaHLil, y3araaibHE€HI B MOHO-
rpagii «OnTuMu3anms yCaoBUil BO3AeAbIBAHUS O3MMOM MIIEHUIILI 10 UH-
TeHCUBHOI TexHomorum» (1990). BcTaHOBIEHO 3aleXHICTh TapaMeTpiB
CBITJIOBUX KPUBUX CEPEIHBOI iHTEHCHMBHOCTI (POTOCUHTE3Yy JUCTKIB Yy
MociBax 03UMOI MIIEHUIIi BiJl BOZHOIO Ae(ilunTy i MiHepaJIbHOTIO XKMUBJICH-
HsI B OHTOT€He3i, BUBUEHO POJib (POTOCUMHTE3Y JUCTKIB, cTedea i KOoJIoCiB
y hopMyBaHHi 36pHOBOI MPOAYKTUBHOCTI 1Ii€1 KyJbTYpH.

B nabopaTtopHux ymMoBax 3a JOMOMOIOI BEreTauiiiHOro MeToay Ipo-
BeJeHO OaraTopiuHi JOCiIXKEHHS 100 3’SCyBaHHS PoJi Kajilo y (oTo-
cuHTe3i it poTodochopuItoBaHHI Y POCIUH LIYKPOBUX OYpsIKiB, pe3yJibTa-
TH SKUX BUKJIageHO B MoHorpadii «Kaimiii, ¢orocunres i dochopHmii
MeTabomisM y OypsikiB» (1969). ChopMysIbOBaHO KOHIIEILII0 PO MOJIi-
(yHKUIIOHAJILHY POJb LILOTO MaKpoejeMeHTa y (i3iogoriyHux mpoiecax y
POCJIMHI.

VY 1980—1990 pp. IpyHTOBHO CHUCTEMHO IOCHTIIKXEHO (POTOCUHTE3
MOCIBIB KYKYPYI3U 3 METOIO 3’SICYBaHHSI MEXaHi3MiB LIEHOTUYHOI B3aEMO-
JIil pOCJMH Yy MOCiBax pi3HUX TiOPUIIB A1 PO3POOKU TEOPETUYHUX OCHOB
ONTUMIi3allii ONTUYHOI CTPYKTYpPU TIOCiBIB IIi€l KyJbTYpU 3 YpaxyBaHHSIM
(hiziosoriyHMX OCOOJIMBOCTEI i BIacTUBOCTE 1i reHoTUIIiB. Iloka3zaHo, 1110
B YMOBaX JOCTaTHbOI BOJIOro3abe3neyeHoCTi 1 ONTUMaJbHOIO MiHepalib-
HOTO XXWBJICHHS CyYacHi TiOpWIM BiApi3HSIOThCS Bid TiOPUIIB cTapoi ce-
JIEKIIi1 HabaraTto BUWIIIOIO CTIMKICTIO A0 3arylIeHHS B ITOCiBi, a TaKOX IO
3aTiHEHHS i TTOCYXU. 3TiTHO 3 OTPUMAaHUMU JAHUMM, CTilKiCTh 1O LIMX HE-
CHPUSTIMBUX YMHHUKIB 3yMOBJIEHa OJHO3HAYHMM (HE3aJeXHO Bill 0C00-
JIUBOCTEH TiOPUAIB) 3B’I3KOM MiXX O3€PHEHICTIO POCIMH i JOOOBUMU MpPU-
pocTaMM CyXOi PeUYOBUMHU B KPUTUYHUI MEPiOJ 1X PO3BUTKY.
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BcraHoBiieHO, 1110 BaXJIMBY poJib Y 3a0e3MeUYeHHi BUCOKOTO MOTEHIIiaTy
MPOAYKTUBHOCTI CUTBCHKOTOCIIOAAPCHKUX POCIUH CYYaCHUX T€HOTUITIB Bifi-
IPa€ TaKOX 1X PEMOHTAHTHICTb — 3JATHICTb 30epiraTy OiIblIy YaCTUHY JIM-
CTKOBOTO amapary B (POTOCHMHTETUYHO aKTMBHOMY CTaHi 10O a3y TMOBHOIL
CTUTIOCTI. BHACHiZOK LIbOro, SIKIIO IMPOTSAroM BereTaliifHOro Iepiogy Bif-
MiHHOCTEI 3a iHTEHCHMBHICTIO (DOTOCHMHTE3y B PO3PaXyHKY Ha OJWHUIIIO
TIOIIII MOCIBY 3a JIMCTKOBOTO iHAEKCY, OJIM3bKOTO 0 ONTUMAaJbHOTO, MpaK-
TAYHO HEMAa€E, TO B IepioJ HAMBaHHS 3e¢pHa (DOTOCHMHTE3 Y PEMOHTAHTHUX
TEHOTHUITIB 3HIKYETLCS 3HAYHO MOBIJBHIIE, HIXK Y HEPEMOHTAHTHUX. Y pe-
3yJbTaTi HUX JOCTIIKEeHb pO3po0JIeHO I 3aXUILEHO aBTOPCHKUMMU CBiJOLITBA-
MU CHOCIO OLIiHIOBAaHHSI POCJIMH KYKYPYA3U 3a CTIMKICTIO A0 3arylieHHsI B
MOCiBi i cnocid BUPOILLYBaHHSI KYKYPYA3U Ha 3€pHO Ta CUJIOC.

Y naboparopHux ymoBax 3a JONOMOIOK aBTOMAaTU30BAHOI YCTAHOB-
KM 1 BUBUCHHS CTAaTUYHUX i IMHAMIYHUX XapaKTepUCTUK Ta3000MiHY
JIMCTKIB POCJIMH MPOBEIEHO BEJMKY CEPilo JOCTIIKEeHb KiTbKiCHOI 3a1eXk-
HOCTi (oTOoCUHTe3y U Iudy3iiHUX OIOPiB JUCTKIB LYKPOBUX OYpSKiB i
KYKYPYA3H BiJl iHTEHCUBHOCTI cBiTa, KoHueHrpauii CO,, O,, Temnepary-
pu, BOOHOTO AediUMTy, pOJi IPOAMXOBOIO i Me30(iJILHOIO OIOpiB
JIMCTKIB y JiMiTYBaHHi IIBUIKOCTI acUMIJISALIT ByryieKucaoro rady. Ha min-
CTaBi OTPUMAHUX JAHUX PO3POOJIEHO HaMiBEMITIpUUHY MOJE]b (DOTOCUH-
Te3y ymctka y Cy- i Cy-pocnun.

Benuky yBary nOpuaijieHO NOpPIBHSUIBHOMY BMBYEHHIO TE€HOTHUITIB
CLIBCHKOTOCIIOAAPCHKUX KYJIbTYp (BUIIB, COPTiB, riOpuAiB) 3a IMOKa3HUKA-
MU (HOTOCHUHTE3y Ha PiBHiI JUCTOK—POCIUHA—IIEHO3, POCTY i PO3BUTKY
POCIMH 3 METOI0 BCTAHOBJICHHS 3HAUYIIOCTi OKPEMHUX ITapaMETpiB y ne-
TepMiHallil iX BIAMIHHOCTEH 3a TPOAYKTUBHICTIO. Y MOCIIIKEHHSX Ha
PIBHI OpraHi3My 3a OCHOBY OYJIO B3SITO KOHIIEMIIilO, 3TiTHO 3 SIKOIO pOC-
JIMHHUI OpraHi3M po3MISIIAloTh SIK CUCTeMY source—sink (Ixkepe1o—cCTiK)
abo0 TOHOPHO-aKUENTOPHY cucTeMy. B pamkax Iii€l KOHLEMUil y Bimgiii
JOCJIiIXKEHO aBTOPEryJsiio ¢OTOCUHTE3Y, PiCT i PO3BUTOK POCIUH, TEM-
HOBE IMXaHHS, a TAKOX OTPUMAaJI ITOaJIbIINI PO3BUTOK iIei MaTeMaThd-
HOTO MOJEIIOBAHHS IMPOAYKIIMHOro mpouecy. OmyOi1ikoBaHO MOHOTIpa-
dito «POTOCHHTE3 U POCT PaCTEHMIl B acrekTe TOHOPHO-aKLENTOPHBIX
OTHOILIEHUII» [46].

OcTaHHi ABa ACCATWIITTS AOCIIKEHHS 30CepeaXeHi Ha 3’sICyBaHHi
0co0MBOCTEN (DYHKIIOHYBaHHS (DOTOCMHTETUYHOTO amapaTy pOCIUH
pPi3HMX TEHOTHUIIIB 3a Ail Pi3BHOMAHITHMX CTPECOBUX UMHHUKIB 3 METOIO
PO3KPUTTS 3aXMCHUX MEXaHi3MiB, SIKi 3M’SIKIIYIOTh 1X HeTaTUBHUI BIUIMB
i TUM caMUM CIPHUSIOTh peallizalil FTeHEeTUYHOTO TOTEeHLialy MPOAYKTUB-
HOCTi 3a 3MiHHMX YMOB JOBKiIIS. OCOOIUBY yBary NpUAilSIOTh MOLIYKY
(izionoriuHuX MapkepiB BHCOKOI TMPOAYKTMBHOCTI Ta CTIHKOCTI 10 Mii
CTPECOPIB, SIKi MOXYTh OYTH BUKOPMCTAHI B CEIEKUIMHUX MporpamMax.

HaykoBui Bigmisy BCTaHOBUIN MeXaHi3MM Hecreln@iyHoi CTiHKOCTI
(pOTOCUHTETUYHOIO amapary B JOHOPHO-aKIIENTOPHI CUCTEMi POCIMH 10
JIii CTpecoBUX YMHHUKIB [24], mOCHAiAUIM OCOOJIMBOCTI (PYHKIIIOHYBAHHS
MEXaHi3MiB peryJsilii eHepreTMYHOIo i MIaCTUYHOro OaJlaHCiB Ha Pi3HUX
pIBHSIX opraHi3auii (pOTOCMHTETUYHOIO arapaTry B POCIMH DPi3HUX T'e€HO-
TUITIB 32 ONTUMAaJBLHUX i cTpecoBMX yMoB. Ha mpukmazgi mimeHwuii BcTa-
HOBJIEHO, 110 B YMOBax Ie(illUTy a30THOI'O >KMBJIEHHS, BUCOKOI TeMIIe-
paTypu, 3acOJIEHHSI IPYHTY 1 IOCYXW 30iJbLIYETHCS YacTKa MOMIMHEHOL
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eHepril CBiTJIa, sIKa He Oepe ydacTi y (POTOXiMIUHUX TMPOoLIecax i po3CilOEThCS
y BUIJISAI TertoTu. JloBeAaeHO, 1110 30iablIeHHs] BTpaT €HEepril TaKuM LLLUISI-
XOM Ma€ aJalTUBHMUI XapaKTep i 3yMOBJICHE PETYISITOPHUMU MEXaHi3MaMM,
MOB’sI3aHMMHU 3 (PYHKIIIOHYBAHHSIM KCAHTOMIIBHOIO LMKIY W eHepreTuy-
HUMU nepexojaMy (POTOCUHTETUYHUX MeMOpaH ctaH 1—crtaH 2.

Bnepire Oyn0 moka3zaHO, IO CTiMKICTh (DOTOCMHTE3Y 10 BHUCOKHUX
TEMIIepaTyp Y COPTIB IMIIEHMIII CTEIIOBOTO €KOTHITY 3yMOBJIEHA 34aTHICTIO
30epiraTu B yMOBaxX CTpecy i MicjJsi HbOI'O BHMCOKMM CTYMNiHb aKTUBallil
PyGicko it aktuBHicTh pereHepauii Pb® y nuukni Kanbsina. [1py nipomy B
MEHII CTiMKMX COpPTIB JIICOCTEIIOBOIO €KOTUITYy piBeHb iHTiOyBaHHs PC 11
3a Jii BUCOKOI TeMIlepaTypu BU3HAUYAETHCS 3HUXKEHHSIM KapOOKCUJIa3HOL
aKTUBHOCTI Pybicko.

JocnimkeHHsT criBpOOITHUKIB By iCTOTHO PO3BUHYIM I MOTJIH-
OMIM cydacHi YSIBJIIEHHS TIPO MEXaHi3MM B3a€EMOpPETYIIsLil (POTOCUHTE3Y i
pPOCTYy B JOHOPHO-AKIIENTOPHiA CUCTeMI POCIMH 3a ONTUMAJbHUX i CTpe-
COBUX YMOB. 30KpeMa OTpMMAHO HOBi JaHi MpO XapakTep peryisuii ¢o-
TOCUHTE3Y i PO3IMOIiTY aCUMUTATIB Y JOHOPHO-AKIIETITOPHIN CUCTEMi pOC-
JIMH ILUISIXOM TaJbMyBaHHSI a00 CTUMYJISLII POCTY OKPEMHX OpraHiB 3a
Pi3HUX YMOB OCBITJIEHHS Ta a30THOTO >KUBJICHHSI.

Poskputo ¢iziosioriuny poab (OTOAMXaHHSI B Peryisuii ¢OTOCUHTE-
3y, MPOAYKIIHOTO MPOLECY i CTIMKOCTI POCIMH M0 a0iOTUYHUX CTPECiB.
Ha npuxknani pony 7Triticum 1mokaszaHo, 110 (GOTOAMXaHHS HE € TOJIOBHUM
YUHHUKOM MiXBUIOBUX i MiXKCOPTOBMX BiIMiHHOCTEI 3a iHTEHCUBHICTIO
¢doTocuHTE3y, POTEe CIpUSIE 30epesKeHHIO BUCOKOT aKTUBHOCTI (DOTOCUH-
TETUYHOIO arapary MpOTSroM PeHpOmyKTUBHOIO IEpioAy PO3BUTKY POC-
JIMH, YUM 3a0e3Ieuye JIMily BUITOBHEHICTh 3€pHa i BUCOKY 3€pHOBY MpPO-
JYKTUBHICTb KOJIOCA.

HuHi OCHOBHMIA aKLEHT Y JOCHiIXKEHHSIX Bigainy 3po0JieHO Ha BUB-
YeHHi 0COOJMBOCTEl PEeryJsTOpHUX MeXaHi3MiB y cucTteMi (pOTOCMHTE3—
NPOAYKLIMHUN TpoLeC Y HOBUX BUCOKOIHTEHCUBHUMX COPTiB O3UMOI IIlIe-
Hulli, ctBopeHux B I®PT HAH YkpaiHu mig KepiBHMLUTBOM akageMika
HAH V¥Yxkpainu B.B. MopryHa. [ocikKeHHsI HEeIllOJaBHO CTBOPEHUX BU-
COKOIHTEHCHMBHHUX COPTIB, 34aTHUX (POpMYyBaTHM pEeKOpPOAHiI Bpoxkal Ha
noJinimeHux ¢oHax MiHepaJbHOIrO XXWUBJIEHHS, MOPIBHSIHO 3i CTapUMU
copTaMy MalOTb BEJIMKE HAyKOBE 3HAYE€HHsS IS 3’SICYBaHHSI OCHOBHMX
3aKOHOMIipHOCTel (hopMyBaHHS arpolLieHO3iB i3 MiABUILEHO (DOTOCUHTE-
TUYHOIO MPOAYKTUBHICTIO, BUSIBJICHHSI CTPYKTYPHO-(YHKIIIOHAIbHUX IIa-
paMeTpiB, 110 3a0€3Me4Yyl0Th BMCOKY MPOAYKTUBHICTb, IPOTHO3YBaHHSI
HOBUX TEHJIEHIIIN Y CeeKUiHO-TeHETUUHOMY MOJIMIIEeHHI KYJIbTypH.

BcTraHoB/I€HO, 110 T€HOTUIIM 3 BUCOKOIO 3€PHOBOIO IPOAYKTHUBHICTIO
MICTSITh BEJIMKY KiJIbKiCTh XJIOPOIIACTIB Y KJIiITUHAX, MalOTh IMiABUILEHUA
BMICT Xyiopodijly B OTHOMY XJIOPOIUIACTI MOPIiBHSIHO 3 MEHII MPOTYKTUB-
HUMU. [JoBeaeHO, 1110 3epHOBA MPOAYKTUBHICTb POCAWH Pi3HUX T€HOTUIIIB
TiCHO KOpesifo€ 3 (POTOCUMHTETUUYHUM TIOTEHIiaJIOM, IO XapaKTepu3ye
piBeHb HAKOIMMWUYEHHS XJIOPOMiay B JUCTKAX MPOTSIroM BererTallii, 3aj1e>KuTh
Bil TpuBajocCTi (pyHKLIOHYBaHHS JUCTKIB Ta aKTMBHOCTI (POTOCUHTETUY-
HOTO amaparty B PEIPOAYKTUBHUI TIePio.

Y HOBMX BHCOKOINPOAYKTMBHMX COPTiB O3MMOI MILEHUIII BUSIBJIEHO
MiIBUILEHY IHTEHCUBHICTL (PoTocuHTeTHYHOI acuminauii CO, B pospa-
XyHKY Ha OJMHUIIIO TIOBEPXHi JucTKa i poroximiuHy aktuBHicTs PC 11 Ha

ISSN 2308-7099. ®isioaoris pocaun i rederuka. 2021. T. 53. Ne 2 167



0.0. CTACHK, I.A. KiPi3iH, I.0. ITIPAKIHA

CBIiTJIi, MEHIIY 4YacTKy He(OTOXiMiUHMX BTpaT MOIJMHEHOI CBIiTJIOBOL
€HEprii MOPIBHIHO 3 MEHII TPOAYKTUBHUMHU COPTAMU CTapoOi CEJEKILil.
KpimM TOro, BUCOKONPOAYKTUBHI COPTU XapaKTePU3YIOThCs OLIbIIUMU aT-
paryBaJIbHOIO CMJIOIO i JEMOHYBAJbHOIO €MHICTIO cTebjia, 110 JAa€ 3MOTY
HiATPpUMYBAaTU BUCOKMIA pPiBeHb (DOTOCUMHTETUUYHOI acUMiIsLIL y da3u Ko-
JIOCIHHSI i LUBITiHHS B Tepiof 1e cJIa0Koro 3amuTy 3 00Ky OCHOBHOIO ak-
LIeTITOpa acCUMUISITIB — KoJioca, a TaKoX 3a0e3neyvye A0JaTKOBUI pecype
y Nepiod HaJWBaHHS 3€pHa.

PesynbTaT IMX JOCHIIKEHDb Ta BEJIUKUI OOCSAT CydacHMX JIiTepaTyp-
HUX JaHUX i3 3a3HaYEHUX MUTaHb y3arajbHeHi y ¢yHIaMEHTaJbHilA TpU-
TOMHii1 MoHorpadii «®PotocuHTe3» (2014—2015). B yHiKaIbHOMY BUAAHHI
po3LISTHYTO (Di3i0JI0ro-0i0XiMiuHI MEXaHi3MU TIPOLIECY aCUMIUIALIIT ByTJjie-
KHCJIOTO Ta3y, OCOOJMBOCTI PEryisiiii (POTOCMHTETUUYHNX ITPOIIECiB Ha BCiX
piBHSIX OopraHizaliii — BiJl XJIOPOILIACTHOIO 0 IIEHOTUYHOTO. 3HAYHY yBa-
Ty OpuiijJieHo mpoliecy (GoToauxaHHs Ta MOTO poJjii B 3aXUCTi (DOTOCUHTE-
TUYHOIO arapary 3a BiIXWJIEHHS YMHHUKIB 30BHIIlITHHOTO CEPEIOBMIIA Bil
onTUMyMmy. PO3MIsSIHYyTO 3aKOHOMIPHOCTI peryJisiii (pOTOCMHTE3y B JOHOP-
HO-aKLENTOPHIMA CUCTEeMI LIJIOT POCIMHU 1 TMTAHHS PO3NOALIY ACUMIISTIB
Mixk opraHamu. HaBenmeHo jaHi 11omo xapaktepy (opMyBaHHS i (PyHK-
LiOHYBaHHS (DOTOCUHTETUYHOIrO arapaTry arpoleHO3iB 3aJIeXKHO BiJ YMH-
HUKiB 30BHIIIIHBOTO CEPEIOBUIIA I TEHOTUITHUX OCOOJMBOCTEN KYJIbTYPH,
OOroBOpEHO IIJISXM TMiABUIIEHHS e(EKTUBHOCTI (DOTOCUHTETUUYHOI
acumisanii CO, nmociBamu, MPOOIEMU TOLIYKY (POTOCUHTETUYHUX TIOKA3-
HUKIB — MapKepiB BUCOKOI MPOAYKTUBHOCTI. BUKIageHo MOXJIMBOCTI Cy-
YaCHUX CIIEKTpaJbHUX METOAIB MUCTAHIIMHOTO MOHITOPUHIY CTaHy
MOCiBiB i MPOTHO3YBaHHSA 1X MPOTYKTUBHOCTI.

3arajoM pe3yiabTaTh JOCIiIKEeHb HAyKOBIIB BiIily OMyO/JiKoBaHi B
16 moHorpadisix, 3axuieHi 30 aBTOPCBKMMHU CBiJOLITBAMM i MaTEHTaMH,
Bin3HaueHi JepxaBHoro npemieio CPCP (A.C. Okanenko, 1969), Jdepxasn-
Hoto npeMieto YPCP (B.1. T'ynses, 5.0. Mutpodanos 1987), aBiui ynoc-
ToeHi npemii im. M.T'. Xonoxxoro HAH Ykpaiuu (B.1. T'yases, 5.0. Mut-
podanos, 1989; I.A. Kipiziiz, T.M. lagunna, O.0. Cracuk 2009). ¥
Bifiii 3a yac ioro icHyBaHHS MiarotrosiaeHo 45 kanaugatis i 10 mokTopiB
HayK, SKi IpaloBajiy i HpaloloTh Y HAYyKOBUX YCTAHOBAaxX i BUIIUX Ha-
BYAJIbHUX 3aKiagax YKpaiHu Ta iHmwmx kKpain CHII.

PosrmistHemo aesiki akryayibHi muTaHHs npoodiemu «PoTtocruHTEs i Mo-
TeHLiHA NPOAYKTUBHICTb POCAMH», BUBUCHHS SIKUX € OCHOBHUM 3MiCTOM
Cy4YacHOTO eTary JOCHTiIKeHb.

IlepcnekTuBu i cTparerii inTeHcudikanii porocuHTe3y B 3B’SI3Ky 3 Npo-
0JIeMOI0 MiIBUINEHHS MPOAYKTHBHOCTI pocimH. [lideuuenns egexmusrnocmi
monexyaapuux i Kaimunnux cucmem acuminauii CO,. [HTeHCHBHICTH acuMi-
aauii CO, Ha KITMHHOMY DPiBHi BU3HA4Ya€TbhCs AaKTUBHICTIO KJIHOYOBOTO
¢otocuHTeTMYHOTrO (pepMeHTy PyOicko Ta (ab0) LIBMAKICTIO pereHepailii
cyboctparty mepBrHHOI peakuii — PB® [25]. O6uaBa 11i YMHHUKHA PO3IIISI-
JIAIOTh cepell HaMIepCIeKTUBHIIINX TSI TIOJAJIBIIOTO MiABUIICHHS (POTO-
CUHTETUYHOI aKTUBHOCTI Ta MPOAYKTUBHOCTI POCJIMH.

Py6icko cranoButsb 10 50 % ycix po3uMHHUX OiKiB y 1ucTKy C,-poc-
JIVH i MicTUTB TToHan 25 % ychboro a3oTy JMCTKa [26]. BBaxkaloTs, 110 Ta-
Ka KiJIbKiCTb (DEpPMEHTY IOB’s13aHa 3 HU3bKOIO €(PEKTUBHICTIO KaTaliTUy-
Hoi (yHKI1Iii PyGicKo I HEMOXJIMBICTIO YHUKHYTH OKCUTE€HA3HOI peaxilii B
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YMOBax cydacHoi atMocgepu [27, 28]. AKTUBHICTb (pepMEHTY, po3paxoBa-
Ha SK KiJbKiCTh acuMinboBaHoro CO, Ha OnuH peakUiiHWii LIEHTpP 32 ce-
KyHny (k.,.), iCTOTHO HMXKYa, HDK OLIBLIOCTI iHIIMX POCIMHHMX (ep-
MEHTIB, 110 TIOTpedye€ BHCOKOro BMicTy PybOicko st 3abe3rnedyeHHS
HeoOxinHoro piBHa acuMinLii CO,.

Pazom 3 TuM 30iJblIeHHS BMicTy Pybicko B OTpuMaHHUX A0 CbOTOJHI
TeHeTUYHO MOAM(IKOBAHUX POCIUH, SK IPABWIO, HE CYIIPOBOIKYETHCS
MMIBUILIEHHSIM IHTEHCUBHOCTI (poTocuHTe3y. Tak, y pOCIMH puCY, SIKi
MictaTh Ha 30 % Oinbiine Pybicko mOpiBHSIHO 3 POCIMHAMM AUKOIO TUITY
BHACJIIZOK HafeKCIpecii Majaoi cyoonuHuI (hepMeHTYy, iHTeHCUBHICTb (Do-
TOCHMHTE3Y 32 YMOB CBITJIOBOI'O HaCUUYEHHSI HE 3MiHIOBAJIACh 32 HU3BKUX i
HAaBiTh 3HIXKYBAJIACh 32 BUCOKMX KoHUeHTpauiii CO, [29]. [Tpu upomy mu-
TOMa aKTUBHICTh (pEpMEHTY B TpaHC(OPMAHTIB 3a/lMlla]acs HE3MiHHOIO,
aJie iCTOTHO 3HMXKYBABCS CTYITiHb aKTUBAallii. ABTOpU MPUNYCTUIHN, 1110 TIe-
pepo3Mnofia a3oTy Ha KOpUCTh PybicKO HaBiThb 3a JOCTAaTHLOTO 3a0e3rie-
YEeHHST LIMM €JIEMEHTOM IIPU3BOAUTH 10 (PYHKIIIOHAJIIBHOTO AUCOaNaHCy 3
IHIIUMA KOMITOHEHTaMK (POTOCHMHTETMYHOTO amapary i 3HWKEHHS MOTo
e(eKTUBHOCTI B 1IiJIoMy. AHalli3 MeTa00I0My (POTOCHMHTE3YIOUUX JUCTKIB
MiATBEpIUB, 110 B POCJIMH i3 MiABUILIEHUMM BMicTOM Py0Gicko JimiTyBaib-
Holo saHkolo acuminauii CO, Oyna perenepauia Pb® y uwmkni Kanbsina
He3aynexHo Bim BMicty AT® [30].

BuBuenHs1 ocobauBoOCTel (POTOCHMHTE3y B TPAaHCTE@HHUX POCIUH 3i
3MEHILEHOIO KiJIbKIiCTIO OKpeMUX (hepMeHTiB LMKI1y KaabBiHa a00 KOMITO-
HEHTIB €JIEKTPOHTPAHCIIOPTHOIO JaHIlora I0Ka3ajJo, IO pereHepalis
PB® moxe miMiTyBaTHCS IUTOXPOMHUM KOMIUIEKCOM b/f Ta aKTMBHICTIO
cegorentyyioso-1,7-6icocarazu (CbD) [18]. JlimityBanbHy ponbr Cbd
OyJIO MiATBEPAKEHO B AOCIIKEHHSIX TPAHCTEHHUX POCJIMH TIOTIOHY 3 Mifd-
BUILIEHUM BMicToM 1Liboro gepmenty. Hamexkcrpecist rena Cb® apabigor-
CHUCY B JIMCTKAaxX TIOTIOHY CIIpUYMHIOBaJAa iCTOTHE MiABMILIEHHS iHTEHCUB-
HocTi acuminauii CO, 3a HacuvyBaabHuX piBHIB @AP, mpuiuBuaiyBana
pict nuctkiB i Ha 30 % 30iblIyBaja Macy CyXol PeYOBUMHM POCIMH. Y
TpaHC(OPMOBAHUX POCAUH TIOTIOHY 3 ITiABHUILEHOI EKCIIPECi€l0 ILiaHO-
6akrepiaibHoi CB® iHTeHCUBHICTH (DOTOCUHTE3Y i Maca CyXoi pedYOBUHU
HaNpUKIiHLI gocainy Oyau BiamoBigHo Ha 50 i 24 % OGiIbLUIMMU MOPiBHIHO
3 IAKUM TUANOM. Pa3zoM 3 TMM y pOCIMH pUCY 3 IIBUILEHUM BMiCTOM
bOro (hepMeHTY iIHTEHCUBHICTh (poTOCUMHTE3y Oyjia BHUILOIO MOPIBHSIHO 3
JUKUM TUIOM TUJIBKM 3a CTPECOBUX YMOB.

13 pesysbTatiB 1MX poOGIT BUILTMBAE, 1O IS MiABUILEHHS iHTEHCHUB-
HocTi acuMisslii CO, HeoOxinHe oxHOYacHe 30aJaHCOBaHE 30LIbLUICHHS
aktuBHOCTel PybGicko i perenepauii Pb®. Cnpasai, mocmimkeHHS YMH-
HUKIB, 1110 JiMiTYIOTh (DOTOCHHTE3 y Pi3HUX BUJIB i COPTIB 03UMOI Ta APOi
nieHuti, nposeneHi HaykosusMu IOPI HAH Ykpainu, nokasanu, 110
3a mpupoaHoi KoHueHTpauii CO, iHTEHCUBHICTb (DOTOCUHTESY, K TpPaBU-
JIO, JIMITY€EThCS CIUJILHO (KOJIMITYEThCS) SIK aKTMBHICTIO Py0icko, Tak i
IIBUIKICTIO pereHepawii Pb® He3amexXHO Big IUIOIMHOCTI, MPOIYKTUB-
HOCTI, OKYJBTYpPEeHOCTi i1 mepiomy cenexuii [31, 32]. OTxe, migBUIIEHHS
inTeHcuBHOCTI acuminauii CO, HOBUMM BUCOKOBPOXAHHUMM COpTaMU
MOPIBHSIHO 3i CTApUMM MEHII YpoXKaiiHUMU 3a0e3reuyBanocs 30ajlaHcoBa-
HUM 3pOCTaHHSIM 000X YMHHUKIB. OUYeBUAHO, T€HETUYHI MiAXOAM ITiI-
BUILIEHHS iHTEHCUBHOCTI (DOTOCUHTE3Yy, 110 0a3yloTbCs Ha 30iJIbIIEHHI
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aKTUBHOCTI (BMicTy) Pybicko, mpuMHaliMHi y pOCIWH TIIEHUIi, MalOTh
BpaXoBYBaTM HEOOXiJHICTb CKOOPIAMHOBAHOTO 3POCTaHHS IIBUAKOCTI pe-
redepauii Pb® y nukini Kanbsina.

KpiM Toro, pesynabTatu HallMX JOCJiIXKEHb 3B’SI3KiB iHTEHCUBHOCTI
(poTocuHTE3y 3 aKTUBHICTIO i BMicTOM Py0icko B JIMCTKax KOHTPACTHUX 3a
MPOIYKTUBHICTIO COPTIiB O3MMOI MIIEHUIII TT0Ka3alM, 10 iX XapaKTep MO-
JKe 3MiHIOBaTUCS 3ajie’KHO BiA a3y pO3BUTKY POCIUH. Tak, y MOJOAUX
POCJIAH Y TIEPioJl €KCITOHEHIIIAIbHOTO POCTY 3a BIIICYTHOCTI JIIMITYBaHHS 3
OOKYy akleNnTopiB aCUMINATIB iHTEHCUBHICTb (POTOCHMHTE3y B PIi3HUX 3a
MPOAYKTUBHICTIO COPTIB TiCHO TO3UTUBHO KOpesioBajda 3 aKTUBHICTIO
Py6icko [33]. Tlpu uboMy B yciX COPTiB CTyMiHb aKTUBallil peakiiiHUX
LIEHTpiB (KapbaMiTioBaHHs) mepeBuiinyBaB 94 %. OmHak xapakTep 3B’SI3KY
iHTEHCUBHOCTI (oTOCHMHTE3y i BMicTy Pybicko y mpamnopueBoMy JUCTKY
IIUX COPTIiB iCTOTHO pPi3HMBCS 3aJIeXKHO Bim ¢da3m po3BUTKY. Y a3y
LBITIHHSI BMICT (pepMEHTY B JIMCTKY OYB MaKCHMMaJlbHUM i He KOpeJlloBaB
3 inTeHcuBHicTioO acuMinauii CO,. B mpoueci crapinns piBeHb Pybicko B
JIMCTKY 3HMXKYBaBCSI BHACHIIIOK peMoOiJi3alii a30Ty AJIs HaJIMBAHHS 3ep-
Ha. CTymniHb 3HMUKEHHS OyB OibLUIMI Yy MEHII MPOAYKTUBHOIO COPTY U y
BapiaHTi 3 HIKYMM (POHOM MiHepaJabHOTo XubBJieHH. [Ipyu 1bomy muTO-
Ma aKTUBHICTb (epMeHTy, pospaxoBaHa 3a JaHumu CO,-razoo0MiHy,
MiaBuUlyBaiacsi 00epHEHO MPOMOPLIMHO 3HMXKEHHIO 1oro BMicTy. Y ¢as3u
MOJIOYHOI Ta MOJIOYHO-BOCKOBOI CTUIJIOCTI CIIOCTEpiraju Ayxe TiCHYy I10-
3UTUBHY Kopessuio (r = 0,97) mixk BMmicToM Py0icko Ta iHTEHCHUBHICTIO
(oTocuHTE3Yy.

OTtpuMaHi HaMM AaHi Ta pe3yabTaTH iHIIMX JOCHiIHUKIB [34] cBinm-
yaTh, 110 HAKOMWUYEHHS MaKCUMaJIbHUX piBHiB Pybicko y mpamopleBomMy
JICTKY POCJIWH TIIeHMII y a3y UBITIHHS MHOB’s3aHe 3 ACMOHYBaHHSIM
a30Ty Ilepell HaJIMBaHHSM 3€pHa, a He 3 moTpedaMu (POTOCHMHTETUYHOI
acuminauii. OnHak mia yac HaJWBaHHS 3epHa HU3bKUI BMicT Pybicko B
JIMCTKY CTa€ JiMiTyBaJlbHUM UYMHHMKOM, SIKM BM3HA4Ya€ iHTEHCHUBHICThb
(poTocuHTE3y i TMM CcaMMM BIUIMBAa€E Ha 3a0€3MEYECHICTb aCUMLISITaMU
3€pHIBOK, 10 POCTYThb. TOMY [JIs1 MILEHUII BUCOKMIA BMIiCT ab0O aKTUB-
HicTh Pybicko B JIMCTKY B MepioJl HAIMBAHHS 3epHA € BaXKJIMBUM YMHHU-
KOM TiABUILEHHS MPOAYKTUBHOCTI. 3 Morisaay 6anaHcy a3oTy Ta e(peKTUB-
HOCTi 1OTr0 BUKOPUCTAHHS POCIWHOIO JIMIIUM BapiaHTOM € TiABUIIECHHS
MATOMOI aKTUBHOCTI (pepMEHTY, HixK MOro BMICTY.

YV JitepaTypi aKTMBHO OOTrOBOPIOETHCS MOXJIMBICTH iHTeHCUiKalii
¢GOoTOCHMHTE3y METONAMM TEHETHMYHOI iHXKeHepil HIISIXOM MOJIIIIeHHS
KiHeTMYHUX XapaKTepuCTUK PyOicko — MigBUILIEHHS KaTaJiTU4YHOI edeK-
TUBHOCTI (k) i (a00) 3MiHM CHiBBIIHOLIEHHs LIBUAKOCTEH KapOOKCHU-
JIa3HOI Ta OKCUTeHa3HOI peakiii ((pakropa crienudiyHoCcTi S, /0) [35]. dns
oTpuMaHH$ Pybicko 3 mojliniIeHUMHU KiHeTUYHUMM TapaMeTpaMy BUKO-
PUCTOBYIOTH ABa mimxomu: 1) momyk ¢opM cepen iCHYIOUMX T€HOTUIIIB
(3a3Buyail BUIiB, 11O POCTYTh B €KCTpeMaJbHMX YMOBaX HAaBKOJIUIIHbBO-
ro cepenoBullia) AJsl MOAIbIIOI TpaHC(opMallii KyJbTYpHUX POCIUH;
2) copsIMOBaHMII MyTareHe3 I€HiB, 10 KOAYIOTh Majly i BEJIMKY cyOomu-
HuLi pepmeHTy. OgHAK y XOAi JOCTiIXEHb IIMPOKOIo Koja (hOTOCUHTE-
3yIOUMX OpPTraHi3MiB Bifl OaKTepiii 1O BUIINX POCIWUH BKJIIOYHO 3 MyTaHTa-
MU 3i 3MiHEHOIO CTpPyKTypoio Pybicko 3’scyBajniocst, 110 BeJIMYMHA Sc/o
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TiICHO HETaTUBHO KOPEJIOE 3 k., , TOOTO BEJIMKI 3HAYECHHS CITIBBIIHOLICHHS
aKTUBHOCTE KapOOKCHUIA3HOI peakliili 40 OKCUI'€HA3HOI CyMpPOBOMXKYIOThCS
HIKYOIO ITUTOMOIO aKTUBHICTIO [27, 28]. OTxXe, UMM BUIA aKTUBHICTb (ep-
MEHTY, TUM CWIBHIIIIE 3HIKYEThCS €(DEKTUBHICTh KapOOKCHIIIOBAaHHS 3a pa-
XYHOK TOCUJICHHST (hOTOIMXaHHSI.

Ha ocHoBi aHajizy CTpyKTypu i (PyHKUIiIOHAJIbHUX OCOOJMBOCTEI
Py0Gicko 3 poC/auH i3 pi3HUM THUIIOM METabOoJIi3My i CTPYKTYpoOw (hepMeH-
Ty 3p00JIEHO BUCHOBOK, 110 KaTJIiTUYHI BJIACTUBOCTI MpUpoaHoi PyGicko
MPAKTUYHO HEMOXJINBO MOmuT [28, 36]. [Ipu 1boMy B3aEMONOB’s13aHi
BIIMIHHOCTI 3@ BEJIMYMHOIO S_, W K, . V PI3HUX BUIIB € PE3YJILTaTOM OII-
TUMAaJIBHOTO IIPUCTOCYBaHHS (DOTOCMHTETUYHOTO arnapaTy 40 KOHKPETHUX
yMOB 3pocTaHHS. 1likaBo 3a3HAaYMTH, 110 KOMIT'IOTepHE MOICIIOBAHHS 3a-
JIEXKHOCTi (DOTOCHMHTETUYHOI aKTUBHOCTI MOCiBY BiJl KiHETUYHUX XapaKTe-
puctuk Pybicko nmokasano 6inbuii Bennunny acumiiauii CO, mia Cy-poc-
JIMH 3i 3HUXEHUMU 3HAYEHHAMU S, Jo» @ OTXE, BUILUM BiITHOCHUM piBHEM
(oronuxaHHs, ajne 3 MABUIIEHUMU 3HAYCHHAMMU k., [37].

Ponv pomooduxarns. 3HVKEHHST IHTEHCUBHOCTI (DOTOOMXAaHHS Oarato
JOCTIIHUKIB PO3TJSIAE K TMEPCIeKTUBHUI, (Di3ioJOriuYHO MOXIIUBUM
Ccrnoci® iCTOTHOTO TOTIMIIIEHHS NPOAYKTUBHOCTI pociauH [18, 38]. Mone-
JIIOBaHHSI BIUIMBY (DOTOMMXaHHSI HAa MPOAYKTUBHICTh PEaJbHOTO IOCIBY 3a
noroyHux kiaimatruuHux ymoB CIIA mokasano, 1110 i1oro HassBHiCTb 3MEH-
LIIyE TEOPETUYHO MOXKJIMBY BPOXKAMHICTh COI Ta MIUIEHMII B CEPEIHbOMY
BignosinHO Ha 36 Ta 20 % [39]. [Ipu LIbOMY 3HUKEHHST BTPAT MPOIYKTUB-
HOCTI LIMX KYJBTYp 4Yepe3 poromuxanHs auiie Ha 5 % y CIIA moxe npu-
HOCUTH JOJATKOBO IpuOim3HO 500 MIJIH HOJI. IIOPOKY.

PazoMm 3 TUM cripobu reHeTUYHUX Moaudikaliili okpeMux (PepMEHTIB
i (pepMEHTHUX CHUCTEM TJIIKOJATHOIO MeTaboJIi3My 3 METOIO MiABUILEHHS
iHTeHCUBHOCTI (poTOocuHTEe3y, 3pobieHi B 1990-Ti poku, He majM OviKyBa-
Hux pe3yabratiB [40]. Hes3Baxkaiounm Ha 11e, OCTaHHIM YacOM aKTHUBHO
JOCTiIXKYIOTh HOBi MOKJIMBOCTI YITOBiJIbHEHHSI a00 3MEHIIIEHHST EHEProBU-
TPaTHOCTI (hOTOAMXAHHS METOJAMU T'€HETUYHOI iHXEeHepii.

byno peanizoBaHO HAyKOBi MPOEKTU, B SIKMX BUKOPUCTAHO MPUHILIM-
MOBO iHIIIY iIEOJIOTiIO0 3MiHM METa0oi3My 3 METOIO 3MEHILIEHHST HeTaTUB-
HOTO BIUIMBY (DOTOIMXaHHSI Ha KBAHTOBY €(EKTUBHICTb (POTOCUHTE3Y
[38]. ¥ reHOM pocinH TIOTIOHY OyJIO ITlepeHeceHo OakTepiaabHi reHu dep-
MEHTIB TIIOKCHIATKapOoITirasu i rigzpokcumnipyBaTizoMepasu, 10 YMOKITH-
BUJIO TIEPETBOPEHHS TJHIOKCUIATy Ha TiApOKCUIIpyBaT y KJIiTHHi, OOMMU-
HYBIIIM PEaKIlil0o CUHTE3y CEpUHY 3 TBOX MOJEKYJ IJlMHY, Ta YHUKHEHHS
€HEPreTMYHO BUTpaTHOI peacuMinsauii NH,. OnHak oTpuMaHi TpaHCTEHHi
POCIMHU BUSIBUIMCS TIiMEPUYYTIUBUMU 10 (POTOOKMCHEHHS i CTpaxKIamoTh
Bil (pOTOIOIIKOMXEHHSI (DOTOCMHTETUYHOTO amapaTy 3a BUPOIIYBaHHS
IpU [CKpaBOMY OCBiTJIEHHI Ta atMocdepHiil koHuenrpauii CO,.

ITonioHi poboTH TIpOBEACHO 3 pocanHaMu apabimoricucy. I1°aTe 6ak-
TepiaJbHUX TEHiB, 110 KOAYIOTh TJiKoJaTAeriaporeHasy, IIioKcuaaTKap-
0oJirazy i TapTpoHiKceMiajlbaeriaaeriaporeHa3y, epeHecaiu B FTeHOM apa-
oigoricucy. Lle mamo 3mory peamidyBaTé 0e3IOocepeHBO B XJIOPOTIIACTAX
TpaHC(OPMOBAHUX POCIMH MEPETBOPEHHS TJIIKOJEBOI KMCIOTU Ha IJilie-
PUHOBY, OOMUHYBILIM TEPOKCUCOMAaJIbHI i MiTOXOHApiaJlbHi eTanu TJIiKOo-
JJaTHOTO 1MKJy. BBeneHHSI albTepHATMBHOTO IIJISIXYy 3MEHIINIO MeTabo-
JIi3aliro IIiKoJaTy 4epe3 MOBHUIM LUK, ajieé He TIPUMMMHWIO 1i 30BCIiM.
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TpaHcreHHi pociaMHM 3a JabOpPaTOPHUX YMOB BiIPi3HSIUCS IUBUALLIMM
POCTOM, BEIMKMM HAKONWYCHHSIM 0ioMacu ITaroHa i KOpeHs, Majud BU-
LIV BMICT BYTIJIEBOMIB MOPiBHIHO 3 AUKWUM TUMoM. OnHAaK HEBimoMo, 4n
30epiranacs nepenara TpaHC(HOPMOBAHUX POCIMH ITOPIBHSHO 3 TUKUM TH-
OM 3a BHPOIIYBaHHS B 3MIHHMX yMOBaX IIPUPOJHOTO CEpPEIOBUILA.
CyMHIBM B e(PeKTUBHOCTI IIbOTO ITiIXOAY TeHEeTUYHOI TpaHchopMmallii 3y-
MOBJIEHI HAasIBHUMU B JIiTepaTypi JaHUMU TIPO 3HAUEHHS peakllii epeTBo-
PE€HHS TJILWHY Ha CepUH IJIS PEryJsiii eHepreTMYHOro OajaHCy Ta aHa-
00J1i3My (hOTOCMHTE3yBaIbHOI KJIITUHU B 1iisiomy [41, 42].

V po6orax, nposeneHux B IOPT HAH Ykpainu Ha wupoxkiii Bu6ipii
JUKOPOCIMX i CIa00OKYJIbTYPEHMX BMIiB, a TaKOX COpTax KYJIbTYPHUX
BUiB MIIEHUIlI Pi3HOI TMPOAYKTUBHOCTI, MOKa3aHO, 110 iHTEHCHUBHICTh
¢doToanxaHHs 3HAYHO TiCHIiNIe I cTaOUTBHIIIIE KOPETIOE i3 3epHOBOIO TIPO-
JYKTUBHICTIO, HiXK iHTEHCUBHICTh (poTocuHTe3y [43]. BcraHoBiaeHO, 110
(boTonMXxaHHS € BaXXJIMBUM PETYIITOPHUM MEXaHi3MOM (DOTOCUHTETUYHO-
ro MeTaboJi3My B YMOBaX MiHJIMBOIO JOBKIJIJIS, CIIPUSE 30€pEeXEHHIO BU-
COKOI aKTUBHOCTI (DOTOCHMHTETUYHOTrO arapary MHpOTITrOM PenpOayKTUB-
HOro Mepiogy PO3BUTKY POCIMH, IO 3a0e3redye JIMily BUITOBHEHICTh
3epHa i OUIbIIY 3epHOBY MPOAYKTHMBHiCTb. EHeproBuTpartHicTh oTomu-
XaHHS B yMOBax abiOTMYHMX CTPECIB, 1O CHPUUYMHIOIOTh 3aKPUTTS MpPO-
IMXiB i 3MeHIIeHHs HagxomkeHHs CO, BcepeInHy JIMCTKa, 30UIbIIYE CIIo-
JKMBaHHSI TIPONYKTIB CBITJIOBOI ha3u (POTOCHMHTE3y, UMM TATPUMYE ii
AKTUBHICTb, CIIPUsIE 3MEHILIEHHIO (DOTOIHTIOYyBaHHS i (DOTOMOIIKOMKEHHS
KJIITUHHUX CTPYKTYp. Briepiiie BcTaHOBIEHO, 110 POJIb (DOTOINMXAHHS B pe-
akuii (OTOCMHTETMYHOIO amapaTy Ha MiABUILEHHS TeMIlepaTypu 3ajie-
JKUTh Bill a@allTUBHUX BJIACTUBOCTEM COPTY — BMCOKA aKTUBHICTH (POTO-
IUXaHHSI CHOpUSIE TIATPUMAHHIO (POTOCUHTE3Yy Yy CTIHKUX COPTIB |,
HaBITaKU, MPUTHiYEHHIO (POTOCUHTE3y y uyTauBux coprtiB [44]. LlikaBo,
110 BIUIMB (pOTOAMXAHHS MPU LILOMY ITOB’SI3aHMI TIEpI 3a Bce 3i 3MiHa-
MM aKTUBHOCTI Pybicko i mBunkocrti pereHepanii PB® y nuxni KanbsiHa,
a He 3 MiATPUMAaHHSIM aKTUBHOCTI TPAHCIIOPTY €JIEKTPOHIB.

PesynbTaTu HalIMX AOCIIKEeHb (POTOAUXAHHS i JiTepaTypHi AaHi [45]
CBimYaTh, 110 TJIKOJATHUM LMK € BaXXJIMBOIO CKJIAJIOBOIO META00JiZMy
(dorocuHTe3yBanbHUX KITUH C;-pOCINH, 1O chopMmyBanacsa B XOli €BO-
JIollii, (izionoriyHe 3HaYEHHS SIKOi OCOOJIMBO 3pOCTa€ 3a il HECIPUSIT-
JINBMX YMHHUKIB 30BHIIIHBOTO CepeloBUIlla. 3alydeHHs LIMX 3HaHb, OYe-
BUOHO, OyJI0 O KOPUCHHUM JISI PO3POOKU IIEPCIIEKTUBHUX IIPOCKTIB
TeHEeTUYHUX TpaHchopMaliil pociauH i3 MeTolo Moaudikallii (oToguxaH-
H¢ 1 NiABUILEHHS MPOAYKTUBHOCTI.

Onmumizauis 00HOPHO-aKUenmoprux éi0HocuH. BaxJIMBOIO CKIIamOBOIO
CUCTEMHOTIO ITiIXOAy A0 BMBYEHHSI poJii (POTOCUMHTE3Y B MPOAYKIITHOMY
npoteci, 1o possuBaeTbesi B IOPT HAH YkpaiHu, € KOHLEMLisl JOHOp-
HO-aKIenTopHuX BigHOocWH [20, 46]. Benuke 3HaueHHST y (popMyBaHHI
MMPOAYKTUBHOCTI POCINH, OCOOJMBO TOCITONAPCHKO-IIIHHNX iX YacTHH,
MalTh IIPOLECHU PO3IOAiTY aCMMiIbOBAaHOIO BYIJIEIO, SIKi KOHTPOJIIO-
IOThCSI CKJIaTHOIO CUCTEMOIO MPSIMUX i 3BOPOTHMX 3B’SI3KiB MiX OpraHa-
MU — TOCTaYaJIbHUKAMU i CIIOXKMBavYaMU aCUMIiJSITIiB.

AHaJni3 jiTepaTypHMUX JaHUX i pe3yJbTaTH HaIMX OOCIIIXKEeHb IIim-
TBEPAWUJIM HASIBHICTb BaXJIMBUX PETYISITOPHUX 3B’SI3KiB MiX iHTEHCUB-
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HiCTIO (DYHKILIIOHYBaHHSI (POTOCMHTETUYHOTO arapaTry pOCAMH MIUEeHUL i
0COOIMBOCTSIMH JOHOPHO-AKIIETITOPHMX BiTHOCUH MiX OpraHaMH ITaroHa,
30KpeMa aTparyBajibHOIO 3[JaTHICTIO TOJIOBHUX aKIIENTOPiB — cTebJjia i KO-
Joca [9, 47].

3abe3mnevyeHicTh KOJOca acuMiisdaTaMM Tepei i mig 4yac LBIiTiHHS
BIUIMBA€E Ha KiJILKICTh XUTTE3NATHUX 3aB’sI3€i, a 3BiAcHM — i 3epHIBOK y
KOJIOCi, 110 € OJHUM i3 YMHHUKIB, SIKi BU3HAUAlOTh MOro aTparyBaJibHy
30aTHICTb MIPOTIATrOM HanuBaHHS 3epHa [48]. Ha mo3utuBHuit eexkT as
MiABUILIEHHS MNPOAYKTUBHOCTI IMIIEHUII MOXHA TaKOX OYiKyBaTH Bil
3pocTaHHsI (DOHIY PE3ePBHUX BYIJEBOMIIB, SIKi HAKOIMYYIOTHCSI B CTEO-
Jlax [0 Ta Mif yac UBiTiHHS (TepeBaxkHO (PpyKTaHU, caxapo3a, GpPyKTo-
3a i I1I0Ko03a), AJ1s cTabinizallii 3a0e3rneyeHHsT MOYaTKOBOIoO eTamny poc-
Ty 3€pHIBOK i, TaKMM YWHOM, MiABMILIECHHS iX BMXKMBAHOCTI MiCas
3arutigHeHHs [49], a TakoX SIK JIXKepeso BYIJIeL o /s MOAajbIIoro Ha-
nuBaHHY 3epHa [50]. [lpunyckaroTh, 110 MMOKA3HUK BMICTy BYIJIEBOIB Y
CcTeOJi micas LBITIHHSA MOXHa BUKOPUCTOBYBATH SIK CEJEKIIMHUN KpuU-
Tepili mis1 crabimizalii MPOAYKTUBHOCTI 3€pHOBUX 3J1aKiB 3a 3MiHHHUX
YyMOB AOBKiIsA [51—53].

VY 3’dacyBaHHSA UMX (PyHIaMEHTaJIbHUX MUTAaHb, SIKi aKTUBHO OOro-
BOPIOIOTbCS Yy CBiTOBiil HayKoBiil jiTepaTypi, HayKOBLSMHU IHCTUTYTY
3p0o0JIeHO BaroMuii BHECOK.

IToxa3zaHo, 110 HOBi BMCOKOIHTEHCHBHI COPTM O3MMOI MIIEHMII],
opuriHatopoM sikux € IOPT HAH YkpaiHu, XapakTepusyloTbCsl BUIIOIO
IHTEHCUBHICTIO (POTOCHHTE3Y IIPAIlOpPLIEBOro JMCTKA B IMepioa LIBITIHHS i
TpUBaIUM 30epekeHHSIM KHOTro (PYHKIIOHAJbHOI AaKTUBHOCTI TIPOTSITOM
nepioay HaJMBaHHS 3€pHa, HiXK MEHILI MPOAYKTUBHI COPTU paHilIHbOI ce-
JIeK1ii. 3a3HaueHO BaXXJIMBY pOJIb iHTeHCHUQiKalii (HOTOCHMHTE3y s
MiABUIIEHHS MPOAYKTUBHOCTI MILEHULI, 1[I0 O3HAKY 3alpPONOHOBAHO BU-
KOPUCTOBYBATU SIK TOJATKOBUI KPUTEPiil MpU ceieKlii COPTiB MIIeHMLIi 3
BUCOKHMM TOTCHIIIaJIOM ITPOAYKTUBHOCTI.

3TiIHO i3 3aTaTbHUMM YSIBJICHHSIMU KOHIIEMIii JOHOPHO-aKIIEITTOP-
HUX BITHOCHH, Maca OKpPeMOI 3epHiBKM BU3HAYAETHCS MOTYXHICTIO 0O-
HOpa BYTJELI0 B POCAMHI Ta 3AaTHICTIO A0 CUHTE3y W HaKOMUYECHHS
3aMacHUX PEYOBUH Yy camiil 3epHiBLi [54]. JlocTynHiCcTh XKepeaa acu-
MiJIITiB BU3HAYAETHCS iHTEHCUBHICTIO (POTOCHMHTE3Y MiCJsl LUBITIiHHS, a
TaKOX pemo0Oini3alieio BYTJIEBOAIB i a30TOBMICHUX CITOJYK i3 Berera-
TUBHUX OpPraHiB Mo 3epHa [55], TOAI 9K 3MaTHICTh 1O CUHTE3Y 3alaCHUX
pEUYOBUH Yy 3€PHIBIIi 3yMOBJIEHA TEHOTUITHUMU O0COOJIMBOCTSIMHU. BBazka-
I0Th, 11O peMOOiTi3allisl ByTJIeBOAIiB, HAKOMUYEHUX Y CTeOIi MIIEHUIi 10
Ta MiJg 4Yac UBITiHHS, BiAirpa€e MOMITHY pojb Yy MHOCTayaHHi 3€pHiBOK
acuminsgtTamu. Ocob6IMBOTO 3HAUEHHS 1Iell TIpoliec HaOyBa€ B pasi Aii Ha
pPOCIMHY HECIPUSTIMBUX YMHHUKIB Yy IIepioJ HaJauBaHHS 3epHa [49],
TOMY JCIOHYBaHHSI aCUMUJISTIB Yy BereTaTMBHMX OpraHax Iepel Halu-
BaHHSM 3€pHa HaluacTille po3risaaloTh $SIK OAMH i3 MeXaHi3MiB
cTabinizauii BpoxKalHOCTI 3a MiHJIMBUX YMOB HaBKOJIMIIHBOIO CE€pelo-
BuIa [56].

PazoMm 3 TUM pe3yabTaTH MPOBEACHUX HAMU TOCTiIKEHb JAlOTh Mia-
CTaBy CTBEpIKYyBaTH, 110 ACIIOHYBajbHA (PYHKIISI cTeONa Y pOCIMH IIIIe-
HULI BUKOHYE 1€ OJHY pOJib, 4 CAME — PE3EPBHOrO aKIENTOpa aCUMi-
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JaTiB [25]. K yXe 3a3Hayanocsl, aCUMiISATH Y cTeOJli HAaKOMUYYIOThCS Te-
peBaXkHO B TEpioA KOJOCIHHS—IBITIHHA. B meil gac ¢poToOCMHTeTMYHMIA
arnapaT pOCJIMHU BXe€ IMOBHICTIO c()OpMOBaHMI i MOXKe IpalloBaTh 3 MaK-
CUMaJIbHOIO Bimjgayero, aje MOXJIMBOCTI JJIsI yTWJIi3alil aCUMIJISITIiB oOMe-
JKeHi, OCKIJIbKM TOJIOBHMI aKILIENITOp — 3€pHIBKM — IIIe HE YTBOPMBCS, a
piCT BereTaTMBHMX YaCTMH Maliike 3aBeplueHuii. SIkOu pociuHi He OyIio
KyJIU BUBOJUTU aCUMIJISITU 3 JIUCTKIB, 1X (POTOCMHTETUYHA aKTUBHICTh HE-
MUHYyYe 3HM3MIAcs O YHACIiIoK 3aKOHOMipHOCTel, 1o0pe BiZOMHUX 3 Te-
opil JOHOPHO-aKLEeNTOpHUX BigHocuH [46]. Lle Ge3nmocepenHbO MiATBEP-
OWIM 1 pe3yabTaTU HAaIlMX JOCHiOiB 31 INTYYHUM OJIOKYBAaHHSIM BiITOKY
acuMIngTiB i3 nuctkiB [57]. dns 3amobiraHHsS TaKoMy 3HUXXEHHIO (POTO-
CMHTE3y aCHUMIJISATU TUMYAcOBO JCIOHYIOTBCSI B CTCON Yy BHUTIJISAI 3amac-
HUX MOJiMepHUX (OopM BYINIEBOAIB ((PpyKTaHIB), sIKi 3a0€3MeUyI0Th HaKO-
MUYEHHSI 3HAYHMX IX KiJTbKOCTEH 0e3 MOpylIeHHS OCMOTUYHOTO CTaHy
kiiTuH. Hagani i 3anacHi (popMu 30aTHI JIETKO TiIpoJii3yBaTUCs IJIST pe-
MoOimi3allii B 3epHiBKU.

O1xe, cTe0JIO € aNbTepHATUBHUM aKLENTOPOM aCUMLUISTIB, KU 3a-
nobirae raJibMyBaHHIO aKTMBHOCTI (DOTOCMHTETUYHOTO amapaTry 10 IMOSIBU
rOJI0BHOIO akliernrTopa (3epHiBoK). Lle ekcriepuMeHTaabHO MiATBEPAUB BU-
SIBJICHUI HAaMM TiCHUI 3B’SI30K MiX JIeTIOHYBaJIbHOIO 3JATHICTIO cTeOJia Ta
iHTEHCHUBHICTIO (POTOCUMHTE3Y MpPaANnoplLeBUX JUCTKIB Yy Tepioa IBITIHHS B
pi3HUX copTiB mureHui [25]. PopMymIOBaHHS TIlTOTE3M IIPO poJb cTebdiia
SIK aJIbTEPHATMBHOTO aKlIeNTopa aCUMIIATIB i cTabiiizauii (pyHKIioOHY-
BaHHSI JOHOPHO-aKIIENTOPHOI CUCTEMU IIIICHULII B PeHpOIyKTUBHMIA
nepiofl, a TakoxX il eKCIepUMEeHTaJbHiI MiATBEpIXXEeHHSI B poboTax Ha-
ykoBLiB I®PI HAH YkpaiHu MaloTh MPiOpUTETHUIT XapakTep.

Bigomo, 1110 HaaMipHEe HAKOMUYEHHS aCUMUJISITIB y JIUCTKY HE TiIbKU
rajgbmye (pOTOCUHTE3, a i MPUIIBUIIIYE HOro crapiHHs. JIoTiuHO MpuUITy-
CTUTU, 11O JeNOHYyBajbHAa (PYHKILiS cTebsaa, LIO MiATPUMYE aKTUBHICTb
(bOTOCHMHTETMYHOTO amapaTry Ha BHMCOKOMY PiBHi B Ilepiof LBITiHHS, Ma€
OibII «MPOJOHIOBaHy» Jil0 i raibMye THUM CaMHUM KHOro CTapiHHSI B
nopaiblioMy. JlaHi HalMX AOCHIAIB MiATBEPAWJIU, 110 Y HOBUX BUCOKO-
NPOAYKTUBHUX COPTIB IMILIEHULI TpUBaje 30epexXeHHsI iHTEeHCUBHOCTI (Po-
TOCHHTE3y Ha BUILIOMY PiBHi IIPOTSTOM IIepioAy HaJWBaHHS 3¢pHA BilIIO-
Bizajo i OUIbIIiM AENOHYBaJbHIMl 30aTHOCTI CTeOja MOPIBHSIHO 3 MEHII
NPOAYKTUBHUM COPTOM CTapoi cejekllii, a OJOKyBaHHS BiITOKY acUMi-
JISITIB TIPUIIBUAIIYBAJIO CTApiHHS JUCTKIB [25, 57].

BusiBneHo, 1110 e(peKTUBHICTF BUKOPUCTAaHHS a30Ty B IIpolecax (hoTo-
cuHTeTn4HOI acuminauii CO, B JIMCTKaX IMIIEHUL CyJaCHUX BUCOKOIHTEH-
CUBHMX COpPTIB BMIIIA, HixK Y MEHII ITPOAYKTUBHOIO COPTY CTapoi CeIeKIIii
[58]. ¥ mpolieci cTapiHHS JUCTKIB MIPOTSTOM TePiogy POCTY 3e€pHIBOK edek-
TUBHICTb BUKOPUCTAHHS a30Ty JJIs MOTped (POTOCUHTE3Y 3MeHIIYeThCs. Lle
3YMOBJICHO JIErpajialli€lo OiTKOBMX KOMITOHEHTIB (DOTOCMHTETUYHOTO arapa-
Ty i 30UIbLIEHHSIM YaCTKU TPAHCIIOPTHUX (hOPM a30TY, SIKi PeMOOLTi3yIOThCS
B 3epHiBKM. MiX e(eKTHUBHICTIO BUKOPUCTAHHSI a30Ty Ta iHTEHCUBHICTIO
(boTOoCHHTE3Y iCHYE MO3UTUBHUM KOPEJSLIMHUNI 3B’ S130K, OIMOCEPEIKOBa-
HU# TpoBinHicTIO Mesodiny g CO,, a OTKe, aKTUBHICTIO Pybicko.

Otxe, B pe3yabTari HUMKIY JOCTimKeHb, nposeaecHux y I®OPIT HAH
YKpaiHu, BCTAHOBJIEHO, 11O TepeBara 3a 3¢pHOBOIO IPOAYKTUBHICTIO HO-
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BUX BHCOKOIHTEHCUBHMX COPTiB MIIEHUIII HaJ CTapuM COPTOM, CTBOpE-
HUM [I0 TIOYATKy <«3€JICHOI pPEeBOJIOLii», 3a0€3MeUyeThCSI BUILOI IHTEH-
CHUBHICTIO (D)OTOCUHTE3Yy MPOTSITOM I'€HEepaTUBHOI a3y pO3BUTKY, OCOOJIU-
BO B IIepioJ HaJWBaHHS 3epHa, MiABUIIEHOIO NEMOHYBaJbHOIO 31aTHICTIO
crebia Ta e(peKTUBHICTIO peMOoOiTi3allii aCMMINATIB HAITPUKIHIII BereTalrii,
BHCOKOIO aTparyBaJIbHOIO 3JaTHICTIO KoJjioca. JlirepatypHi mani [12, 13] Ta
pe3yabTaTH HallMX JOCTIIIiB CBigyaTh, 10 Pe3epPBU TMOJIIMIIEHHS LUX O03HAK
CeJIEKLIIHHMM LIUISIXOM 1lie He BMYepnaHi, i e Moxe cTaTu (Pi3ioJoriyHoI0
MiJCTaBOIO IS MOJAJIBLIOIO IMiABUILEHHS MPOAYKTUBHOCTI MILIECHULL.

TakyuM 4YMHOM, HOOCJIIXEHHS OCOOJMBOCTEH (YHKIIOHYBaHHS
JTOHOPHO-aKIENTOPHOI CUCTEMU POCIUH TIIIEHULI B 3B’SI3KY 3 1X MPOAYK-
TuBHicTIO, poBeneHi B IOPT HAH YkpaiHu, € BATOMUM BHECKOM Yy PO3-
BUTOK T€Opil NPOAYKLIMHOIO Mpouecy i€l HAWBaKJIMBILIOI CUILCHKOTOC-
MOJapChKOl KYJIBTYPHU i MAIOTh MPAKTUUHE 3HAYEHHS TPU TIOIIYKY LIISIXiB
MOAAJILLIOIO TMiABUILEHHS i1 BpOXAaWHOCTi, B TOMY YMCJIi TEHETUYHUMU
METOIAMMU.

Egexmuenicmo euxkopucmanus nocieamu ceimaosoi eHepeii i nepchek-
mueu 30inbuleHHs ix npodykmuenocmi. 3a ONTUMAJbHUX YMOB BHPOIIyBaH-
HS TIOTEHILITHA BPOXKaWHICTh KYJIBTYPHUX POCIWH 3HAYHOIO MipOIO 3aJie-
KUTh Bill HAAXOIKEHHSI CyMapHOI COHSYHOI pajiallii 40 MOBEPXHi IOCiBY
BIIPOJOBX BereTallii, KiJJbKOCTi MOMNTMHEHOI (DOTOCMHTETUYHO aKTUBHOIL
paziauii Ta eeKTUBHOCTI il mepeTBOpeHHs1 Ha Giomacy [59, 60]. Ouinka
MOKJIMBOCTE# MiABUILEHHST KOXHOI 3 IIUX CKJIAJOBUX IS TIIEHMIII TTOKa-
3aja, 10 HUHI OJHUM 3 peajlbHUX IUISXIB MiABUILIEHHS BPOXAWHOCTI 3a-
JIMLIAEThCS 30i/IbIIeHHS e(PeKTUBHOCTI BUKOPUCTAHHS TOTJIMHEHOI pa-
Jialii Ha CTBOpEHHS POCIMHHOI 6iomacu [61].

Oco061BO akTyasbHa Mpobjiema 30iIblIeHHS e(eKTUBHOCTI BUKOPUC-
TaHHS pamiallii mociBaMM MIIEHUIII — IPOBITHOI MPOAOBOILYOI KYJIBTYpU
CBiTy. 3a YMOB IOCTaTHBHOI'O BOA03a0€3MEUYCHHS Ta HAAXOMKEHHSI MPOTITOM
BEreTaLiifHOro mepioay 10 MOBEPXHi MOociBiB Gin3bko 1600 MJIx/M2 coHsIy-
Hoi pamiawii, edpekTuBHOCTI BukopuctaHHs MAP Ha piBHi 1,4 r/M/Ix Ta
K., oy 013bK0 0,50 moTeH1iiiHa BpoxkaiiHicTh muieHuui carae 13 1/ra [62].
SK yxe 3a3Havanocs, NpoOJaeMU MiABUILIEHHS IPOAYKTUBHOCTI arpoie-
HO3iB IUISIXOM MOPiBHSTBHOTO BUBYEHHS 3MiH (POTOCMHTETUYHOTO arapary,
CHUCTEM peryJisilii eHepreTMYHOro 0ajgaHcy (hOTOCMHTETMYHOIO IPOLIEeCy Ta
e(PeKTUBHOCTI BUKOPUCTAHHS MOTJIMHEHOI COHSYHOI paiallii Tpyu CTBOPEHHI
HOBUX T€HOTUTIIB CLIbCHKOTOCIIONAPCHKUX KYJIBTYP AOCTIIKYIOThesl B IDPT
HAH VYxkpainu nipotsroMm 6aratbox pokiB. OCTaHHIM 4acoM 1ii JOCIiIKEHHS
30CepeMKeHi Ha TOJIOBHINM 3€pHOBIN KyJbTypi — MILIEHULL.

EdexTuBnicts BukopuctanHs papiaiii (EBP) xapakrtepusye BigHO-
LIIEHHSI MPUPOCTy OioMacH 3a MeBHUI Tepion 1o Kinbkocti AP 3a ueit
camuil mpomixkok vacy [59]. EBP 3amexuTp Bin KyJbTypu, CTadil pO3BUT-
Ky, TUITy (DOTOCMHTETUYHOIO IIPOLIECY, PiBHS MiHEpaJIbHOTO KMBJICHHS,
YMOB BoJjiorozabesnedyeHHs1 Toumo [63—65]. [TokazaHO MO3UTUBHY KOpe-
JISALiI0 e(peKTUBHOCTI MEPETBOPEHHST COHSIUHOI pajialii Ha 6iomacy 3 ypo-
SKaHICTIO TIIECHUIII 3a Pi3HUX YMOB BUPOIIYBaHHS [66—68].

Ha nmouaTtky Hammx mociigkeHb OyJ0 BMSBJICHO, IO B Pi3HUX 3a
BPOXKaMHICTIO COpTiB 03uUMOi MiueHuui 3HadyeHHss EBP y mepion Bim 1Bi-
TiHHSI 10 MOJIOYHOI CTUIJIOCTi OyJIM MEHIIMMU, HiXK y TIepioJ MOJIOYHA—
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MOJIOYHO-BOCKOBa CTUIJICTh [69]. BcTaHOBIIEHO TaKOX, IO 3a HU3BKOTO
(boHY MiHepaJIbHOrO KUBJICHHS MiXCOPTOBi ocobauBocTi 1mono EBP mix
KOHTPAaCTHMMMU 3a MTPOAYKTUBHICTIO COpTaMU OyJIX HE3HAUYHUMU, IIPOTE Ha
BUCOKOMY (DOHi y OLIbLI HpOAyKTUBHOro coprty PaBopurka B 0OMIBA
JociaimkeHux nepiogun EBP Oyia BuILOO, HixK y MEHII ypPOXKallHOTO COp-
Ty Muponisceka 808. EBP Ha yrBOpeHHsS Oiomacu 3a MigBWILEHHS 103
a30THOTO >KMBJIEHHS 30iJIblIYBaJlaCh YHACIIJOK IMiABUILIEHHSI BMICTy (POTO-
CUHTETUYHHUX IIIMEHTIB i IUIOIII ITOIJIMHAHHS CBiTJIa ITOCIBOM, TOOTO Ha-
SIBHICTh T€HOTUITHMX BiAMIHHOCTEH 3a MMM MOKAa3HUKAaMU 32 YMOB BUCOKO-
ro piBHS MiHEPAJbHOIO XXWBJIECHHS CBiIYWTb, IO POCIUMHU Cy4aCHUX
TeHOTUIMIB 31aTHi A0 €(PEKTUBHIILLIOTO 3aCBOEHHST COHSYHOI €HEPTii.

IHm aBTOpM TakoX BUSIBWIM T€HOTHITHI BiIMiHHOCTI MiX cCOpTamu
muweHuti 3a EBP [70—72]. 3okpemMa noka3aHo, 110 y IT’SITU Cy4YaCHUX COPTiB
MIIEHUII, SIKi iCTOTHO pi3HUIUCH 3a (hEHOJOTIYHUM PO3BUTKOM, BHCOTOIO
POCJIVH, JIMCTKOBUM iHAEKCOM TOCiBY, HAKOIMMYEHHSIM CYXOl PEYOBMHM Ta
BPOXKAMHICTIO, €(PEeKTUBHICTh BMKOPUCTAHHSI COHSYHOI pamialli TaKox
BinpizHsnach [72]. ¥V 6inablu BpoxXaitHUX COPTiB BOHA Oysa BUILIOIO.

PazoMm 3 TuM HU3KY BaxJMBUX acmnekTiB BIumuBy EBP Ha mpomyk-
TUBHICTh IIIIEHUII AOCTIIKEHO HEIOCTaTHbO. Tak, TpaaulliiiHO s
MiABUILIEHHS ITOTJIMHAHHSI CBITJIOBOI €Heprii 3a paxyHOK POCTY ILIOIIi
aCUMIISILIAHOT TOBEPXHi MOCiBY 30iAbIIYIOTh 103U a30THUX A100puB. O-
HaK HEOOXiOHICTb 3MEHILIEHHS AaHTPOIIOTeHHOIO HaBaHTAaXXEHHS Ha
JOBKiJIA MOTpeOye MOILIYKY iHIIMX IiAXOAiB OO0 30iJIbLIEHHS IO
ACUMIISLIAHOLI TOBEpXHi, OO SIKMX 30KpeMa HajexXaTh I103aKOpPeHEeBi
MiJKUBJAEHHSI POCIMH K MaKpo-, TaK i MikpoejaemeHTaMu. EdeKkTuB-
HUM [JIs1 30UIbIIEHHS BMICTY XJIOpodilly B JIMCTKAaX BBaxKalOTh 103aKOpe-
HeBe MiIXKMBJIEHHS KapOaMiloM, 110 MICTUTh aMigHy (OpMy a30Ty, sKa
IIBUIKO IIPOHMKAE Kpi3b JUCTKOBY IIOBepxHIO pociauH. Ilmomra
aCUMIISILIAHOT MOBEPXHi Pi3HUX KYJIbTYp 30i1bIIYETHCS TAKOX MiJ BILIN-
BOM OOpOOOK pPOCAMH MAarHi€M, 3aji30M Ta KOMILIeKCaMU MiKpoese-
MeHTiB [73—73].

Mu BCTaHOBUJIU, 1O IM03aKOPEHEBE MiIXKMBICHHS POCIUH SIK MiKpo-
€JIEMEHTHUM KOMIUIEKCOM aBaTap-1, CTBOPEHUM 3a JOIMOMOIOK HaHOTEX-
HOJIOTI, TaK i MOro CyMilllio 3 KapOaMiZoM CIPUSLIO 3POCTAHHIO JIUCT-
KOBOro iHJIEKCYy MOCiBy Ta HAKOIMMWYEHHIO OioMacu pOCAWH MIIeHMIII
MOPIiBHIHO 3 HeoOpoOJieHUMU [65]. BuimmMu 3HayeHHSAMU 000X ITOKa3-
HUKIB BUPI3HSIBCSI BHCOKOBpPOXKailHUII copT AcTtapTa. BusiBieHO TaKoX,
110 SIK COPTOBi OCOOJMBOCTI, TaK i 00poOKa POCIMH BIUIMBAId Ha ehek-
TUBHICTb BUKOPHUCTAaHHSI (DOTOCUHTETUYHO aKTMBHOI pajialii MmociBamu.
HaiiBumioro EBP mpotsiroM nepiony LBITIHHSI—MOJIOYHA CTUIIICTh TaKOXK
BUPI3HABCS copT AcTapTa B ycCix BapiaHTax jgociainy. B mepioa mMojiouHa—
MOJIOYHO-BOCKOBa cturiictb EBP mociBoM 1IbOro copTy iCTOTHO IlepeBU-
1yBaja BilllOBiIHI 3HaYeHHs copTiB CMyrisiHKa Ta MajauHiBKa 3a 06po0-
KM POCIMH KapOOKCHJIATOM MiKpoeJleMeHTiB. BUsSBIeHO TakoxX mpsmMy
MO3UTUBHY KOPEISALil0 MiX ypPOXaeM O3UMMOI MILIEHULI Ta e(PEKTUBHICTIO
BUKOPUCTAaHHS paiiarlii.

Otxe 3’scoBaHO, 110 00pPOOKA POCIAMH MIIEHUILI MiKpOoeJeMEeHTHUM
KOMITJIEKCOM aBaTap-1 Ta Moro CyMilo 3 KapOaMiIoM iCTOTHO 30iblIy-
BaJia e(heKTUBHICTh BUKOpucTaHHSI MAP nociBamu mienuii. Pazom 3 tum
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KOpeJISILiIMHMM aHali3oM BUSBJIEHO, 1O BIMB copty Ha EBP 0Oys
CUJIBbHILLIMI, HiX Aiss 06pO0OK.

OckinbKy KOMILJIEKC aBaTap-1 Ma€ HU3bKUI BMICT MeTalliB-MiKpO-
€JIEMEHTIB, MU IPUITYCTUIN, 110 HOro MO3UTUBHUI BILUIMB MOXE OyTH 3y-
MOBJICHUI Hi€I0 HAa OKPEeMi PEerysITOpHi MexaHi3MH (DOTOCMHTETUYHOTO
npoiecy. 3okpemMa Ha pociarMHax apabidoTCcUCy BCTAaHOBJEHO, IO MarHii
MO€ BILUIMBATH Ha €KCIPECiI0 T€HiB, MOB’SI3aHUX i3 (POTO3aXUCHUMMU CU-
creMaMy (DOTOCUHTETUYHOrO arapary [76]. BusiBjieHo TakoxX IMiIBUILIEH-
HST BiTHOCHOTO PiBHSI €KCIIPeCii aHTMOKCHIAHTHUX (PEPMEHTIB (CYIIepOK-
CUAAMCMYTa31 Ta MEPOKCUIA3U) B 0OpOOJEHUX IMHKOM POCIWH TIIEHULI
3a YMOB IIOCYXM TIOpiBHSIHO 3 KoHTpojeM [77]. Otrxe, mo3akopeHeBe
HiIKUBJIEHHSI POCIMH KOMILJIEKCOM MiKpOEJEeMEHTIB Ta CyMiCHE 3acTOCY-
BaHHS 3 KapbamigoM Moxe OyTM BaXKJIMBUM iHCTPYMEHTOM BIUIMBY Ha
¢opMyBaHHSI BpOXKalo Ta CKJIAAOBOIO 0iOEKOJOTIYHUX TEXHOJIOTi HACTYI-
HOTO MOKOJIiHHSI.

Ille oguH BaxkIMBUII aCTIEKT JOCIIIXKEHb 3B’ SI3KY MiXK 3¢pHOBOIO IIPO-
IYKTUBHIcTIO TiueHuli Ta EBP — BusIBIeHHST MiXKCOPTOBUX BiAMiHHOCTEM
y BereTaTUBHUI TIepioa PO3BUTKY, OCKIJbKM TMepeBakHa OiJbIIICTh TAKUX
poOIT CTOCYETHCST a00 PETIPOAYKTUBHOIO Mepiony, ad0 BChOTO TIEPiOAy Be-
rerauii [68, 72, 78]. Ananiz EBP coptamMmu o3mMMol MIIEHUI y mepion
BHUXi y TPYOKY—KOJIOCIHHS B Pi3Hi 3a MOrOJHUMM YMOBAMM POKM ITOKa-
3aB, 110 Yy OuIbII ypoxkaliHux copTiB I'oponHuiiss, KuiBceka 17 Ta Ilouari-
Ha BOHa OyJjia BUINOIO, HIX y MEHII ypoxalHux copTiB KpacHominka,
CwMmyrisgHka Ta IHopagHuig [79]. ¥V nepiuux TpboX COPTIB Y Liel mepiof Oy-
JIV TaKOX OiJBbIIMMU JIUCTKOBUI iHAEKC MOCiBY, Maca HalA3eMHOI YaCTUHU
1 30iblIEHA KUJIBKICTh 3€pEH 3 KBaApPaTHOIO MeTpa HaNpHWKiHLI Bererailii.
OueBKaIHO, OijbllIa MPOAYKTUBHICTb COPTIB 3 BUIIOK €(PEKTUBHICTIO TIe-
pPEeTBOPEHHS CBITJIOBOI €HEeprii y BereTaTUBHUI MepioJ pO3BUTKY OB’ s3a-
Ha i3 TUM, 110 B HUX 3aKjajajach OiuIbllla KiJbKiCTh 3epeH y Kosoci. OT-
ke, EBP y mepiox mo LBIiTiHHS MoOXe BIUIMBAaTM Ha KiJIbKiCTb 3€peH 3
OAWHMLI TUIOLLI MOCiBY.

IIutanHsg mpo Te, YMM 3yMOBJIEHA BHCOKa €(EeKTUBHICTh IEePEeTBO-
PEHHSI CBITJIOBOI €HEpTii Ha OioMacy Ile 3aJIMIIAETHCS BiIKPUTUM. 30Kpe-
Ma BBaXaloTh, 1110 BOHA MOKe OYTH IOB’sI3aHa 3 apXiTeKTOHIKOIO POCIIMH,
3i IIBUILUMM BiJHOBJIEHHSIM BiJ (POTOIHTIOYBaHHS, 3 MOCUJIEHHSIM €KC-
Ipecii TeHiB, 110 BIUIMBAIOTh HA PErysililo (hOTOCUHTE3Y i 3aIe3KHOTO Bif
HBOTO MeTabomizmy [80—84].

OnHUM i3 HaWMNepCNeKTUBHIIIMX LUISIXiB MiABUILEHHS (POTOCUHTE3Y
BBaXKalOTh MOCUJIEHHSI €KCIpecii reHiB, MOB’I3aHUX 3 e(PEKTUBHIIINM BU-
KOpUCTaHHSIM cBiT/Ia [83]. 30Kpema IoKa3aHO, IO Y BUCOKOIPOIYKTUB-
HOTO COPTY O3WMMOI MIIEHULI PETYJISIisl eHepreTUMYHOro OajgaHcy (oTo-
CHMHTETUYHOIO Ipoliecy e(peKTUBHilla, HiXk Yy MEHIII IPOIYKTUBHOTO COPTY
[69]. BcTaHOBlIeHO TaKoX, IO BHACIIIOK 30iIBIIEHHSI €KCIIpecii TeHiB,
OB’ SI3aHUX i3 IMIMEHTaMM BiOJAKCAHTUHOBOTO LIMKITY, SIKi OEpyTh y4acTh
Yy 3axXMCTi (POTOCUHTETUYHOIrO armapaTy Bil HaIJIMILKY OCBIiTJIEHHS, Maca
CyXOi PEUOBMHUM TEHETUYHO MOJIM(}PIKOBAHUX POCIUH TIOTIOHY 30iJIbIIN-
nack Ha 15 % [81, 82], ToO6TO eeKTUBHIillle BUKOPUCTAHHS CBiTJa B IIPO-
1eci (poToCMHTE3y MO3UTUBHO BIJIMBAE HA MPOAYKYBaHHS OioMacu.
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Ha xoHTpacTHHX 3a 36pHOBOIO MPOAYKTUBHICTIO COPTaX O3UMOI IIIIIe-
HUIi MA BCTAHOBWJIM, IO 3a Pi3HUX YMOB BHPOIIYBAaHHSI Cy4YaCHUI COPT
daBopuTka BUPI3HSIBCSI MEHIIMMU 3HAYEHHSIMM ITIOKAa3HMKA JCCIIOKCH-
Jauii TMirMeHTiB BiOJIAKCAHTMHOBOIO LIMKJY TIparopueBUX JUCTKIB, HiX
copT MuponiBceka 808 [85—87]. Ockinbku 3a 30iJIBIIEHHS CBIiTJIOBOTO
IMOTOKY a0o0 3aTPMMKM YTWIi3allii €Heprii LIBUAKICTh TPAHCIOPTY eJIeK-
TPOHIB CIOBIJILHIOETLCS, a TEIUIOBA JUCUIIALLiSI, HABMAKM, 3pOCTa€E, TO Ya-
CTKa COHSIYHOI €Heprii, sIKa BUKOPUCTOBYETHCS Y (POTOCMHTETUYHUX MPO-
mecax, 3MmeHIyeTbcsa [88]. Tomy HMXUMIT CTYMmiHb Jeernokcuaailii y
BUCOKOMPOAYKTUBHOTO COPTY CBiTUMTH MPO BUILY e(peKTUBHICTH BUKOPU-
CTaHH$ TMOIJIMHEHOI CBITJI0BOI eHeprii B mpoueci GoTOCUHTE3y, TOIi K Y
POCIVH MEHII MPOAYKTUBHOTO COPTY OYyIW OUTBIIMMHU ii BTpaTh y Hedo-
ToXxiMiuHOMY KaHaJti. KpiM Toro, 1i copTy Bigpi3HSUIMCS 3a LIBUAKICTIO 3MiH
JeenoKCUKallil y TIpsIMii i 3BOPOTHIN peaklisgx nukiay. B mpsamiit peaxiii
UKy micias 10-XBUJIMHHOTO OCBITJIEeHHSI y copTy MupoHiBcbka 808
JeeTnoKcraalis 3pocrana, y copry PaBopuTka 3MiHIOBajJaCh HEAOCTOBIPHO
MOPIBHSIHO 3 5-XBWIMHHUM OCBITJICHHSIM. Y 3BOPOTHII peakilii UKy 4epes
15 XB miclsl 3HMXKEHHSI iHTEHCUBHOCTI OCBITJIEHHSI ITOKa3HUK IEeNOKCH-
namii 'y copry ®aBopuTKa IOCTOBIpHO 3MEHIIYBABCS ITOPiBHSIHO 3 HOTO
3HAYEHHSIM 32 YMOB SICKPaBOI'0 OCBITJIEHHS, TOAi SIK Yy cOpTY MUpPOHiBChKa
808 3a 11eif mepiod 4yacy IDOCTOBIpHUX 3MiH He BusBIeHO [86, 89]. Buia
IIBUAKICTh MEPETBOPEHHS MIrMEHTIB IUKJTY 3a TIEPEXOAY BiJl TEMPSIBU JI0O
cBiTna y pocauH copty daBopuTka 3yMOBIIOE €(PEKTUBHIIIY PEryJsiiito
MepeMUKaHHS ITOTOKIB ITOMIMHEHOI eHeprii MiX (oToxiMiuHUM i Hedo-
TOXIMIYHUM WIISIXaMU ii BUKOpUcTaHHS. TloiniumeHHsT MeXaHi3MiB pery-
JIIOBAaHHS BUKOPUCTAaHHS MOMIMHEHOI (POTOCHMHTETUYHUM amapaToM
EHeprii COHSYHOI pamiallii MOXe CIpUITH BUILN edeKTUBHOCTI ii mepe-
TBOpPEHHSI Ha 0ioMacy i B KiHILEBOMY IMiACYMKY — 30iUJIbIIEHHIO TIPOIYK-
TUBHOCTI POCJIMH.

OTxe, pe3yJbTaTH AOCIimxeHb, nposeaeHux y I®PI HAH Yk-
paiHu, Ta JiTepaTypHi AaHi cBigyaTh, 10 3HAYHI YCIIiXW B MiJBUIIEHHI
BPOKaMHOCTI CiIbCHKOTOCIIONAPCHKUX KYJIBTYP i 30KpeMa IIIeHMII 3a
OCTaHHi JEeCATUJIITTS TMOB’SA3aHi 3 MOJIMIIEeHHSIM XapaKTepUCTUK (POTO-
CUHTEeTHYHOTrO anapary. OCHOBOIO IS MOAANBIIOT0 TeHETUYHOTO BIOC-
KOHAJICHHSI HOBMX COPTIiB 03MMOI MIIEHMIII MOXEe OyTU IiIBUILECHHS
aKTUBHOCTI (DOTOCMHTETUUYHOTO amapary Ha piBHi JIMCTKa i MOCiBy B
TiCHOMY B3a€EMO3B’SI3KY 3 ONTUMI3alli€el0 POCTY i po3Moaisy 6iomMacu Mix
opraHamMy POCJIMHU 3 ypaXyBaHHSIM OHTOI€HETMYHOI IMHAMIKU IIPOIYK-
LiAHOTO MpolIecy.
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PHOTOSYNTHESIS AND PRODUCTIVITY: MAIN SCIENTIFIC ACHIEVEMENTS
AND INNOVATIVE DEVELOPMENTS

0.0. Stasik, D.A. Kiriziy, G.O. Priadkina

Institute of Plant Physiology and Genetics, National Academy of Sciences of Ukraine
31/17 Vasylkivska St., Kyiv, 03022, Ukraine
e-mail: phot-ecol@ifrg.kiev.ua

Photosynthesis is the basis of the production process of plants, thus the study of the struc-
ture of the photosynthetic apparatus and the mechanisms of its functioning and regulation
are important for unveiling ways to increase crop productivity. The paper summarizes the
results of research by scientists of the Institute of Plant Physiology and Genetics (IPPG) of
the National Academy of Sciences of Ukraine in the global context of studying the role of
photosynthesis in the production process and the formation of crop yields. The importance
of the early period of research in the formation of methodological bases for studying the
plant photosynthesis at laboratory and field conditions as well as taking into account its
interaction with growth and development, mineral nutrition, etc. is emphasized; this laid the
foundations of the national scientific school of physiology, biochemistry and ecology of pho-
tosynthesis. The results of main research and innovative developments, awarded by the State
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Prizes of USSR and Ukrainian SSR, as well as the Prizes M.G. Kholodny of NAS of
Ukraine are presented. Scientists of IPPG NAS of Ukraine comprehensively characterized
the structural and functional features of the photosynthetic apparatus at the levels of organi-
zation from subcellular to coenotic, and mechanisms of regulation in the sink-source system
of plants in modern winter wheat varieties, and identified traits that can serve as physio-
logical markers of productivity and drought-tolerance. It is established that high produc-
tivity of modern winter wheat varieties is related to prolonged duration of leaves assimila-
tion apparatus during reproductive vegetation, increased photosynthesis activity and
efficiency of solar radiation use at leaf and canopy levels, as well as improved stem deposi-
ting ability for water soluble carbohydrates. Based on the obtained results, the concept of
autoregulation of photosynthesis and the strategy of assimilate distribution in the sink-
source system of plants as factors of optimizing the functioning of the photosynthetic
apparatus and increasing yield are formulated and developed. The results of research con-
ducted in IPPG show that further genetic improvement of new varieties of winter wheat
can come about through the increase in activity of the photosynthetic apparatus at the leaf
and canopy levels in the close connection with optimizing growth and ontogenetic dyna-
mics of biomass distribution in whole plant.

Key words: photosynthesis, photorespiration, Rubisco, source-sink relations, light energy use
efficiency, productivity, wheat.
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