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Huceprartiiina po6oTa MpUCBsYEHA 3'ICYBaHHIO OCOOJIMBOCTEN HAKOTTMYCHHS
1 pemoOutizamii Bogopo3unHHUX ByrieBoaiB (BPB) y crebnax Tta ix poini B
IPOJYKIIITHOMY TIPOIIEC] CY4acHUX COPTIB O3UMOI MIICHHIIl 32 ONTUMAJIBHOTO 1
HEJIOCTAaTHLOTO 3BOJIOKEHHS. Bukopuctanus aenoHoBaHux B cre6i11 BPB Bigirpae
BXJIMBY pOJIb Yy 3a0e3leueHHl HaJuBY 3pOCTAlOYMX 3€pHIBOK, ICTOTHO
JIOTIOBHIOKOYH TOJIOBHE JKEPEIO aCUMUISITIB — MOTOYHHUM (POTOCHHTE3. 30UTBIIICHHS
JIENOHYBAJIbHOT 3/IaTHOCTI CTeOJia BBAXAEThCSl MEPCHEKTUBHUM  HAIPSIMOM
CEJICKI[INHOTO TOJIMIIeHHS! TPOJAYKTUBHOCTI IIIEHUIN, OCOOJHMBO IS YMOB
HEJOCTATHBOTO 3BOJIOKEHHS B PENPOAYKTUBHUU Mepiof,, KOiau (OTOCHUHTETUYHA
aACUMUIAIIS TPUTHIYY€EThCs. BogHOUac, Hapasi 3aIMIIaEThCS aKTyaIbHOKO pO3po0Ka
e()EeKTUBHOTO CIIOCOOY OIIIHKK JICTIOHYBAJIBHOI €MKOCTI CTeOJia 1 BHU3HAYCHHS
napameTpy, Kl O cTabUTbHO KOPEIIOBAB 3 MPOJYKTHBHICTIO 32 3MIHHUX YMOB
JOBKIULIS Ta IO3BOJISIB TECTYBATH BEJIMKY KUIBKICTh CEJICKIIIMHMX 3pa3KiB. HasBHI B
JiTepatypi BIAOMOCTI MO0 po3noaury jaenoHoBaHux BPB B pi3Hux dactunHax
cTebrna, a Takox mnepiony (asu po3BUTKY) MakCUMabHOTO HakomuueHHs BPB y
cTeOJIl 32 PI3HUX YMOB BUPOIIYBAaHHS € HEJOCTATHIMHU 1 CyNepewIMBUMHU. Tomy
METOI0 JJaHOi poOOTH OyII0 3’ICyBaHHS OHTOTCHETHYHOI JUHAMIKA HAKOTTMYCHHS 1
peMoOimi3aiii pe3epBHUX PO3YMHHHX BYTJICBOJIB Y OKPEMHX CErMEHTax cTebiia
Cy4aCHUX COPTIB 03UMOI MIIIEHUITI, Ta X 3HAYUMOCTI /7151 JOpMyBaHHS BPOKANHOCTI

3a OIITUMAJIBHOI'O Ta HCAOCTATHBOI'O 3BOJIOKCHHA.



MartepiaioM A JOCIIIKEHb CIYTyBajld POCIMHHU CY4aCHUX COPTIB O3UMOI
M’ sakoi nmeHuni (7riticum aestivum L.) cenexuii lHcTuTyTy (hi3i070r1i pociauH Ta
reHeTikn HAH VYkpainn. OCHOBHMMH 3aBAaHHSAMHU poOOTH Oylio: AOCHITUTH
JIETIOHYBaJIbHY 3/IaTHICTh Ta POJIb PI3HUX MIXKBY3JIIB CT€0JIa B 3allaCaHH1 PE3EPBHUX
BOJIOPO3YMHHUX BYTJIEBO/IIB Y COPTIB MILIEHHUII PI3HOTO MEPIOAY CENEKI1i; BABYUTH
OHTOT€HETHYHY TMHAMIKY HaKOIMMYeHHs Ta peMooinizaiii BPB y pi3Hux cermenTax
cTebyia Cy4acHUX COPTIB O3UMOI MIIEHUIl 33 ONTUMAJIbHOTO Ta HEIOCTaTHHOTO
3BOJIOKEHHSI; JIOCHIIUTH 3B'S30K MDK JICTIOHYBAJBHOI 3JIaTHICTIO cTebna 1
aKTUBHICTIO (OTOCHHTETUYHOTO armapaTy COpTiB 03WMOI IMIICHHMIII; 3’ ICyBaTH
3HAYMMICTh OKPEMUX CETMEHTIB JJIs IENOHYBaJIbHOI EMHOCTI cTebJ1a 1 popMyBaHHS
BPOXKAMHOCTI Cy4aCHHX COPTIB O3MMOi TIICHHUI[I 3a ONTUMAIBHOTO Ta

HEOOCTAaTHBOI'O 3BOJIOKCHHA.

[TuTomMuil BMICT BOAOPO3UMHHUX BYIJIEBOJIIB Y CyXii PEUOBHHI Ta BajOBY
KUTBKICTh (A0OYyTOK MUTOMOrO0 BMICTY HAa Macy) B 4YacTHHAx cTe0sia TOJOBHOIO
naroHa BU3Ha4yajlH BIPOJOBK NEPIOY PENPOIYKTUBHOTO PO3BUTKY 1Y (pa3y moBHOT
CTHUTJIOCT1 pa30M 3 00JIIKOM 3€pHOBOT MPOAYKTUBHOCTI. KiIbKICTh peMOO1TI30BaHUX
BPB (nmenonyBanbHYy €MHICTBH) OIIIHIOBAJIM 3a PI3HUIICIO IXHHOT MaKCUMAIBHOT
BaJIOBO1 KUTBKOCTI 1 3a7UIIKOBOI Y (pa3zy moBHOI cturiocTi. Ctebsio po3auisiig Ha
YaCTHHH, PAXyIOUH 3TOpH: mepiie (BepXHE, MIAKOIOCOBE) MIXKBY3IIA, APYyTre, TPETE,

00’eTHaH1 yeTBepTe 1 1’ sTe (HIDKHI) MDKBY3JISI Ta 00’ € JHAH1 JTUCTKOBI MIXBH.

Bcranosneno, mo HOBiTHIM BHCOKOTPOAYKTHBHUM copT [loainbchka HHUBa
Ma€ iICTOTHO BUIIY JETIOHYBaJIbHY 3[aTHICTh CT€0JIa, H’K COPTH PaHIIIMX MEPiOAiB
cenekiii €mauicte 1 306pyd. Hosimi coprtu Iloginbchka HHUBA 1 €HHICTH
XapaKTepU3yIOThCS BUIIMMH MAaKCUMaJbHUMHU PIBHSMU nUTOMOro BMmicty BPB y
OKpPEeMHX YacTHHaX cTe0ja MOPIBHSHO 3 paHIIMM COpTOM 30pyd, JENOHYBaJlbHA
3/IaTHICTh CTeOJIa TKOTO 3HAYHOIO MIpOI0 BU3HAYAIACS OUTHIITMMHU BUCOTOIO 1 MAaCOO
cyxoi pedoBWHU. BusBieHO, 1m0 B JEMOHYBaJIbHIM (YHKII HOBITHHOTO COPTY
MOPIBHSIHO 3 COPTAMU PAHINIUX MEPIOAiB CEIEKIlii 3pOCTaE 3HAYMMICTh CEPEIHIX 1

HUKHIX MDKBY3JTIB 1 3MEHIITYEThCSI YaCTKa BEPXHIX.



JlocnipkeHHsl JUHAMIKM HAKOMWYEHHS W pemoOuri3auii BOJOPO3UMHHHUX
BYIJIEBOJIB B OKPEMHUX CErMEHTax cTeOJia B PI3HUX 3@ MPOAYKTHBHICTIO Ta
MOCYXOCTIMKICTIO CY4YaCHMX COPTIB O3MMOI MIIEHULI Yy 3B’S3KY 3 AKTHBHICTIO
(POTOCMHTETUYHOTO amapaTy 3a ONTUMAaJbHUX YMOB 3BOJIOKEHHS Ta BIUIMBY
KOPOTKOYACHOT MOCYXH MPOBOJIMIM B YMOBAX BereTaliitHoro nociiny. Marepiaaom
JIOCJIJPKEHb CIIYTYBaJIM BUCOKOIPOAYKTUBHI copTu Actapta 1 [loainbchka HHBA,
BUCOKOTIPOJAYKTUBHA cenekiiiHa yiHie YK 065, mocyXocCTiMkuii €KOJIOTi4HO
wiactuyHuit copt Ilogonanka 1 MeHI nocyxocTiikuii copt Haranka. Y gocniai
2019 p. mocyxy TpuBadicTiO 7 110 CTBOPIOBAIM OOMEXEHHSM IMOJHMBY B (azy
uBitiHHs (BBCH61—69), a B gocniai 2021 p. — Ha moyaTKy HaJIWBY 3epHa B (azy
dbopmyBanHsa 3epHiBKH — MoJiouHoi crturiocti (BBCH71—75). Vnoponosxk
3a3HAYEHOI0 MEeP1oly BOJIOTICTh IPYHTY B JOCIITHOMY BapiaHTI MIATPUMYBAJIU Ha
piBHi 30 % moBHO1 BostoroemuocTi (I1B), a B KOHTpOIbHOMY BapiaHTi Ta JOCTITHOMY

710 1 micst mepioay mocyxu — B mexax 60—70 % TIB.

BcranoBieHo, 10 3a ONTHUMAaIBHOTO BOJIOro3abe3rneueHHs: coptu AcTapra,
[Toxinbchka HUBA Ta cenekiriiiHa jiHis YK065 manu Buiy 3epHOBY NPOAYKTHBHICTh
TOJIOBHOTO TIaroHa i pOCIMHH B IIoMy, HiXK coptu [lomonsaka i Hatanka. Copt
[TomonsiHka 3a il MOCYXHW HaWMEHINEe 3HUKYBaB 3€pHOBY NMPOAYKTHBHICTH 1 MaB
BUIIY CTIMKICTh (DOTOCHHTETHMYHOTO amnapaTry. 3HWXKEHHS BMICTY Xjopodirty,
iHTeHcuBHOCTI acumusnii CO; 1 peanbHOT KBaHTOBO1 eekTuBHOCTI PC I y HBOTO
OyJ10 ICTOTHO MEHIITUM, HiXK B 1IHIIUX cOPTiB. [locyXoCTIHKICTh POTOCUHTETHYHOTO
amaparty JOCIIPKEHUX T'eHOTHUITIB 3MeHITyBaacs B psany: Ilomonsuka > [loginschka

HuBa > Acrtapta > Hatanka > YK065.

3’scoBaHO, IO 3a ONTUMAJbHUX YMOB 3HayHa 4acTuHa pe3epBHux BPB
HAKOMUYYy€EThCs B CTEO1 micis movarky Qa3 1BiTiHHS Kojoca. Hakonmuenns BPB
B CcTeOni gocsarano Makcumymy Ha 14-17 moOy Big MmovaTKy UBITIHHS Tepen
MepioJIoM IHTEHCHBHOTO HAJIMBAaHHS 3€pHIBOK. MakCHUMaibHI 3HAYECHHS BaJIOBOT
kinmpkocti BPB B nmocmini 2019 p. ctanomim 293 — 367 mr/cte6io, a B 2021 p. —472
— 606 wmr/cte6mo. KopoTrkoyacHa mocyxa y ¢a3y UBITIHHS 3HAYHO 3MEHITyBajia

3arajibHy KUIbKicTh AenoHoBaHux BPB y cte6mni (139 — 246 mr/cte6io), xoua Ha



MOYaTKy CTpecy MIABUUIIYBala iX MUTOMHI BMICT, a TAKOXK ICTOTHO CKOpOYyBajia
nepioa HakonuueHHs BPB 1 mpumBuamyBana pemoo6imizanito. [locyxa y ¢azy
dbopMyBaHHS 3€pHIBKM clallle BIUIMBaJla Ha MaKCUMaJlbHY BajOBY KUIBKICTh
nenoHoBaHux B cre0ai BPB (335 — 505 mr/ctebm0), ane iCTOTHO MPUIIBUAITYBaIa
iX peMoOuTI3alio.

VY kiHmi Beretanii B (a3y MOBHOI CTUIJIOCTI B KOHTPOJIBHUX 1 JOCTIIHHUX
pociuH ycix copTiB nutomuii BMicT BPB 3HmkyBaBcs. 3anuiikoBa BajoBa
kuibkicTh BPB B cTe6:1 B oMy ctanoBuia 4,4 — 16,1 % BiTHOCHO MaKCUMaJIbHUX
3HaueHb.3a M1 MOCYXU BOHA 3/1€0UIBIIOTO 3HMKYBAJacsi MOPIBHSIHO 3 KOHTPOJIEM,
0cOo0JIMBO B OUTBILI MPOAYKTUBHUX copTiB [loninbebka HUBa 1 Actapra Ta diHii YK
065, 110, 0YEBUIHO, 3YMOBJICHO CHJIBHIIIUM 3allMTOM Ha aCUMUISATH 31 CTOPOHH

OUTBII TPOYKTUBHOI'O KOJIOCA.

[locyxocTiiikuii ~ exosoriuno  riactuunuii  copt  IlomomstHka 1
BUCOKOBpOKaiiHM copT Iloiibchbka HUBA XapaKTEPU3yBAIUCS BUITUMHU PiBHIMH
HakonmuueHHs pe3epBHUX BPB B cTebii 1 OUIBIIO KUTBKICTIO PEMOOLTI30BAaHUX
BPB mnopiBHSIHO 3 IHIIMMH COPTaMHU SIK 32 ONTUMAJIBHUX, TaK 1 32 CTPECOBUX YMOB.
BaxnuBo Big3HauwWTH, 10 3a Aii mocyxu nepion HakonuyeHHs BPB y copri
Acrapra Ta Hatanka ckopouyBaBcs 10 8-Mu A10 BiJl MOYATKY IBITIHHS, IPOTE YaCOBI
XapaKTePUCTUKHU AUHAMIKK HakonmdeHHs BPB B creb6nax He 3MiHIOBAIKCS B COPTY

Ilomonsaka.

Bussneno, mo HaiOuIbIIa KUTBKICTh pe3epBHUX BPB y Bcix mociimkeHux
TCHOTHITIB JCTIOHYETHCS B APYTOMY MDKBY3IIi, YACTKa SIKOTO B 3arajbHil KIIBKOCT1
pemobinizoBannx BPB cranoBuna B cepennpoMy O0im3bko 28 % Bin 3arajibHOi B
KOHTpOJBHUX pochuH 1 30 % y gocnigaux. YacTka TpeThOro MIXBY3JIsl CTAHOBHIIA
B cepenHbomy 24 9% 3a 000X pexumiB monuBy. KimbKicTh JENOHOBaHHX 1
pemobinizoBaanx BPB cymapro 3 ueTBepTOro i I’ SITOr0 MiXBY31iB Oyiia MEHIIIO0
MOPIBHSIHO 3 OKPEMO B3SITUMU JIPYTUM UM TPETIM Ta ICTOTHO 3MEHIIyBajacs 3a il
MOCyXH. Y CepeIHbOMY 4YacTKa HWIKHIX MDKBY3IIB Yy 3arajbHId KIUTBKOCTI
pemobinizoBaanx BPB ctanoBmma 61m3pko 20 % 32 oNTUMaIBHOTO TTOJIMBY 1 TPOXHU

Menme 14 % 3a nii nmocyxu. Halimenma kinbkictb BPB  genonyBanacs 1



pemMoOLTI3yBaacs 3 MiJIKOJIOCOBOIO MIXKBY3JIS Ta JINCTKOBUX M1XOB — B CEPEAHBOMY

npubau3Ho 13116 ta 121 15 % B KOHTPOIBHUX 1 JOCIIIHUX POCIIHH, BIAMOBIIHO.

Bceranosneno, mo epekTUBHICTh peMoOLTi3alli JenoHoBaHux B cTe6si BPB
Oyna BUCOKOIO 1 Onu3bkoro (84-96 %) y BCiX COpTIB. 3BiJICM BHIUIMBAE, IO
BIIMIHHOCTI MDK COpTaMH O3MMOi IIIEHUIl 3a JCMOHYBAJILHOIO €MHICTIO
BU3HAYAIOThCS, TOJIOBHUM YWHOM, piBHEM HakonuueHHs BPB 1 i memoxiuBo

ICTOTHO MOJIIMIIUTH NIABUIIEHHSAM €(DEeKTUBHOCTI peMoOTi3alii.

Baecok pemo6inizoBanux BPB crebna B 3epHOBY MpOAYKTHUBHICTH KOJOca
rOJIOBHOTO TMaroHa y BereTalifHOMY JIOCIHiJIl BapilOBaB 3aJIEKHO BiJ F€HOTHITY 1
ymoB BupouryBaHHs Bix 10 10 32 % 1 6yB MEHIIMM Yy OUTBII NPOAYKTUBHUX COPTIB
3 OUIBIIOW TPHUBATICTIO (YHKI[IOHYBaHHS (DOTOCHHTETUYHOTO amapary B
PENPOIYKTUBHUM MTEPIO/I.

JIoMiHyI0Uy POJIb IPYrOTo 1 TPETHOTO MIKBY3IIB (paxyrouu 3ropH), a TaKoX
ICTOTHE Hakonu4eHHs pe3epBHUX BPB B cTebni pocnuH 03uMoi nmineHuIi Bia dasu
IBITIHHS JI0 TOYAaTKy MOJIOYHOI CTHTJIOCTI OyJIO MOKa3aHO TaKOX 1 B JOCIiJaXx,
IIPOBEICHUX B MOJbOBUX yMoBax. ExcriepumenTu npoBoauiau y 2020 1 2021 pp. 3
IIicCThMa CyYacHUMH COpTaMH O03MMOi mimieHuIll. Haibinpm ypoxaliHi coOpTH
Kwuiscbka 17 ta I'opoaHuIs Maiu HaWBUIIY JEMTOHYBaJIbHY €EMHICTB cTe0JIa 1 ACIIO0
HIOKYY e(deKTuBHICTH pemoOuTi3amii BPB, oueBumHO, 3aBIsku 30epeKeHHIO
MOTYXKHIIOT0 (POTOCHMHTETHYHOrO amapaTy B TepioJ] HAJIMBY 3epHa. BHecok
peMoOinizoBannx BPB cTebiia B 3epHOBY NMPOAYKTHBHICTH KOJIOCA B IOJBOBUX
nociigax OyB BUIIUM, HIK y BereTaminHux, — 32 % B cepeHpOMY /IS JOCTIKEHUX
COpTiB, Bapitorouu Bix 24 no maibke 40 %.

BcranoBneHo, 110 MOKa3HUKU JIETIOHYBAIBHOI €MHOCTI cTe0ja MO3UTHUBHO
KOPEJIOIOTh 3 3¢pPHOBOIO MTPOIYKTUBHICTIO T€HOTHITIB 03uMoi miieHuIli. [Ipu mpomy,
MaKCHMaJIbHA KUTHKICTh HAKOMIMYEHUX 1 KUTBKICTh peMoOuti3oBannx BPB TicHime i
CTaOUTbHINIIE KOpEeToBaJia 3 MPOIYKTUBHICTIO, HK MUTOMHI BMICT BYTJICBO/IIB.
Kopemnsiisi 3 BenTWYMHOIO BpOKar0 Ha OJMHUINO IUJIOMII TIOCIBY TakKoX Oyna
CTaOUTIBHIIIOO, HIXK 3 MACOI0 3epHa Kojoca. HalTicHiIIe MOKa3HUKH JIETIOHYBAIBHOT

€MHOCTI cTebsia kopemoBainu 3 mMacoro 1000 3epeH, 10 MIIKPECIIOE BaXJIUBICTD



BUKOpUCTaHHs AenoHoBaHuX BPB s HanuBanHs 3epHiBoK. BapTo Bii3HAYUTH, 1110
3HAUEHHS KOE(IIIEHTIB KOpENsLli MIXK BpPOXKaeM 1 KUIbKICTIO pe3epBHUX BPB y
Ipyromy abo TPEThOMY MIKBY3JISX 32 TICHOTOIO 1 CTaOUIBHICTIO OyJId MPaKTUYHO
TAaKUMH K SK 1 JUIsl LUIOro credsia, 1o A€ MiICTaBU PEKOMEHIYyBaTH MOKa3HUK
kinbkocTi BPB B mMX MDKBY3JSX SIK XapaKTEpUCTUKY JEMOHYBAJIbHOI 3/1aTHOCTI

ctebJia B LHLIOMY.

BusiBieHo, 110 B cOpTIB 03UMO] MILIEHULI BaJIOBA KUIBKICTh JETIOHOBAHUX Y
cte6s1 BPB TicHO mO3UTHUBHO KOpemoBasia 3 MOTYKHICTIO PO3BUTKY 1 aKTUBHICTIO
¢dortocuHTeTHUHOTO amnapary. BoxaHowac, aeski coptu, 3okpema [lomonsiHka,
ITominbcbka wuBa, KwuiBckka 17 1 T[opogHulls BUPI3HSIOTHCS  BHUCOKOIO
JIENOHYBAJBbHOIO  3JATHICTIO  CTeOJla  HE3aJIeKHO Bl XapaKTePUCTUK

(OTOCHHTETUYHOTO amnapary.

OTtpumaHi fdaHl CBig4aTh, M0 3/JaTHICTh JEMOHYBAaTH BOJOPO3UYMHHI
BYTJICBOAM y CTEOJIi O MOYaTKy HAJUBY 3€PHIBOK € BaXUTMBUM (PAKTOPOM, IO
3abe3reuye GopMyBaHHS BPOXKAKO, 1 MOXE CIYyTryBaTH (hi310JIOTITYHUM MapKepOM
BHUCOKOI MPONYKTUBHOCTI. HaltOuibIy AenoHYBaJbHY €MHICTh MAOTh MIKBY3IISI
CEpellHbOI YaCTUHM CTebJIa — JApyre 1 TPETe 3BEPXY, TOMY 3 METOIO CIIPOIIEHHS 1
MOJIETIICHHS] METOJAMYHUX MPOLENyp A OLIHKK BEIUKOi KIJIBKOCTI 3pa3KiB,
HAIPUKJIAJ B CEJEKIINHIA MPaKTUIli, MO’)KHa PEKOMEH]IyBaTH MOKA3HUK KIJTBKOCT1
BPB B 1mux MDKBY3/IX SK XapaKTEPUCTUKY JETIOHYBAJIBHOI 37aTHOCTI cTebjia B
izomy. IIpu BigOopi 3pa3kiB Uil BUSHAYCHHSSI JICTIOHYBAJIBHOT 37aTHOCTI cTeba
TIIIEHUIII, CJIIJT BpaXOBYBAaTH OCOOJIMBOCTI 4acoBOi quHaMiku HakonudeHHs BPB 3a
Jii CTpEeCOBMX YHMHHHUKIB Ha TOYATKY PENPOAYKTUBHOIO TEPIONY, OCKUIBKH
BHACTIZIOK MPUTHIYEHHS (OTOCHHTE3y ICTOTHO MPHUIIBUIIIYETHCS PEMOOLTI3AIliS
BPB i ckopouyeThcs niepiof] iX HaKOTTMYCHHS.

KarwuoBi ciaoBa: Triticum aestivum L., nenoHyBaJlbHa 3JIaTHICTH cTeOIa,

BOJIOPO3YMHHI BYTJIEBOJM, YaCTHHH CTeOJia, MOCyXa, 3€pHOBA MPOMYKTHBHICTB,

¢doTocunres.
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The dissertation work is dedicated to clarifying the features of the
accumulation and remobilization of water-soluble carbohydrates (WSC) in stems
and their role in the production process of modern varieties of winter wheat under
well-watered and drought conditions. The use of WSC deposited in the stem plays
an important role in the ensuring of grain filling, significantly supplementing the
main source of assimilates — current photosynthesis. Increasing the storage capacity
of'the stem is considered a promising direction for the genetic improvement of wheat
productivity, especially for drought conditions during the reproductive period, when
photosynthetic assimilation is suppressed. At the same time, the development of an
effective method of estimation of the storage capacity of the stem and determination
of parameters, which would steadily correlate with productivity under variable
environmental conditions and allow testing a large number of samples, remains
relevant. Information available in the literature on the distribution of deposited WSC
in different parts of the stem, as well as the period (stage of development) of the
maximum accumulation of WSC in the stem under different growing conditions is
scarce and contradictory. Therefore, the purpose of this work was to find out the
ontogenetic dynamics of the accumulation and remobilization of reserve soluble
carbohydrates in different segments of the stem of modern winter wheat varieties
and their significance for yield formation under well-watered and drought

conditions.

Plants of modern varieties of winter soft wheat (7riticum aestivum L.)
originated from the Institute of Plant Physiology and Genetics of the National

Academy of Sciences of Ukraine served as material for research. The main tasks of



the work were: to investigate the storage capacity and the role of different internodes
of the stem in storing reserve WSC in wheat varieties of different breeding periods;
to study the ontogenetic dynamics of accumulation and remobilization of WSC in
different stem segments of modern winter wheat varieties under well-watered and
transient drought-stress conditions; to investigate the relationship between the
storage capacity of the stem and the activity of the photosynthetic apparatus of
winter wheat varieties; to find out the importance of different segments for the
storage capacity of the stem and the yield formation in modern varieties of winter

wheat under well-watered and drought conditions.

The specific content of WSC in the dry matter and the total amount (product
of specific content by dry weight) in parts of the stem of the main shoot were
determined during the period of reproductive development and at the stage of full
ripeness along with accounting for grain productivity. The amount of remobilized
WSC (storage capacity) was estimated by the difference between their maximum
total amount and the residual total amount at the full maturity. The stem was divided
into parts, counting from the top: the first (upper, peduncle) internode, the second
(penultimate), third, united fourth and fifth (lower) internodes and united leaf
sheaths.

It was find out that newest high-yielding variety Podilska Niva has a
significantly higher storage capacity of the stem than the varieties of the earlier
breeding periods Yednist and Zbruch. The newer varieties Podilska Niva and
Yednist have higher maximum levels of specific content of WSC in all parts of the
stem compared to the older variety Zbruch, whose storage capacity of the stem was
largely determined by greater height and weight. It was revealed that in the storage
function of the newest variety, compared to the varieties of earlier breeding periods,
the significance of the middle and lower internodes increases and the part of the

upper ones decreases.

The study of the dynamics of the accumulation and remobilization of water-
soluble carbohydrates in different segments of the stem in modern varieties of winter

wheat contrasting in productivity and drought-resistance in connection with the



activity of the photosynthetic apparatus was carried out in pot experiments under
optimal watering and influence of short-term drought. The high-yielding varieties
Astarta and Podilska Niva, and breeding line UK 065, the drought-resistant
ecologically plastic variety Podolyanka, and the less drought-resistant variety
Natalka were used in experiments. In the 2019 experiment, a 7-day drought was
induced by limiting watering in the flowering stage (BBCH61—69), and in the 2021
experiment, at the start of grain filling (BBCH71-75). The soil moisture in pots of
treated plants was maintained during the specified period at the level of 30% of total
field capacity (FC), and in the pots of control plants as well as the stressed ones

before and after the drought period — within 60-70% of FC.

It was shown that under optimal moisture supply, the varieties Astarta,
Podilska Niva and line UK065 had higher grain productivity of the main shoot and
the whole plant than the varieties Podolyanka and Natalka. Under the influence of
drought, the Podolyanka variety shown the least decrease in grain productivity and
photosynthetic apparatus activity. The decrease in the content of chlorophyll, the
intensity of CO; assimilation and the operating quantum efficiency of photosystem
II in its flag leaf was significantly less than in other varieties. In general, the drought
resistance of the photosynthetic apparatus of the studied genotypes declined in the

following order: Podolyanka > Podilska niva > Astarta > Natalka > UKO065.

It was found that under optimal conditions, a significant part of the reserve
WSC accumulates in the stem after the onset of flowering. Accumulation of WSC
in the stem reached a maximum on 14-17 days after the beginning of flowering just
before the period of intensive grain filling. The maximum values of the total amount
of WSC in the 2019 experiment were 293—-367 mg per stem, and in 2021 — 472-606
mg per stem. A short-term drought during the flowering stage significantly reduced
the total amount of deposited WSC in the stem (139 — 246 mg per stem), although
their specific content transiently increased at the stress onset. Furthermore drought
significantly shortened the period of WSC accumulation and accelerated

remobilization. Drought during early stage of grain filling had a weaker effect on



the maximum total amount of WSC deposited in the stem (335 — 505 mg per stem),

but significantly accelerated their remobilization.

At the end of the growing season, the specific content of WSC in control and
stressed plants of all varieties decreased. The remaining total amount of WSC in the
whole stem was 4.4 - 16, 1% of the maximum values. Under the effects of drought,
its value generally decreased compared to the control, especially in the more
productive genotypes Podilska Niva, Astarta, and UK 065. Obviously, this was
related to a greater demand for assimilates from the more productive ear in these

genotypes.

The drought-resistant ecologically plastic variety Podolyanka and the high-
yielding variety Podilska Niva were characterized by higher levels of accumulation
of reserve WSC in the stem and a greater quantity of remobilized WSC compared to
other varieties both under optimal and stressful conditions. It is important to note
that period of WSC accumulation in the Astarta and Natalka varieties due to the
effects of drought was reduced to 8 days from the beginning of flowering, however
the temporal characteristics of the dynamics of WSC accumulation in the stems did

not change in the Podolyanka variety.

It was found that the largest amount of reserve WSC in all studied genotypes
is deposited in the second internode, the part of which in the total quantity of
remobilized WSC was on average about 28% in control plants and 30% in stressed
plants. The part of the third internode was 24% on average for both irrigation modes.
The total amount of deposited and remobilized WSC from the fourth and fifth
internodes was smaller compared to the second or third ones taken separately and
significantly decreased under the effects of drought. On average, the part of the
lower internodes in the total number of remobilized WSC was about 20% under
optimal watering and slightly less than 14% under drought. The smallest amount of
WSC was deposited and remobilized from the upper internode (peduncle) and leaf
sheaths — on average approximately 13 and 16 and 12 and 15% in control and

stressed plants, respectively.



It has been established that the efficiency of remobilization of the WSC
deposited in the stem was high and close (84-96%) in all varieties. That means that
differences between winter wheat varieties in depositing capacity are determined
mainly by the level of WSC accumulation and it cannot be significantly improved

by increasing the efficiency of remobilization.

The contribution of remobilized WSC to the grain yield of the ear of the main
shoot in the pot experiments varied depending on the genotype and growing
conditions from 10 to 32% and was smaller in more productive varieties with a
longer duration of the photosynthetic apparatus functioning during the reproductive

period.

The main role of the second and third internodes (counting from the top) in
stem depositing capacity, as well as the significant accumulation of reserve WSC in
the stem of winter wheat plants from the onset of flowering to the early milk
ripeness, was also shown in field experiments. Experiments were conducted in 2020
and 2021 with six modern varieties of winter wheat. The most productive varieties
Kyivska 17 and Horodnytsia had the highest storage capacity of the stem and a
slightly lower efficiency of remobilization of WSC, apparently due to maintaining
more powerful photosynthetic apparatus during the grain filling. The contribution of
remobilized stem WSC to the grain yield of the ear in field experiments was higher
than in pot experiments: 32% on average for the studied varieties, varying from 24

to almost 40%.

It was established that the indices of storage capacity of the stem are positively
correlated with the grain yield of winter wheat genotypes. At the same time, the
maximum amount of deposited and the amount of remobilized WSC were more
closely and steadily correlated with productivity than the specific content of
carbohydrates. Correlation with grain yield per field are unit was also more stable
than with grain weight per ear. The indices of the storage capacity were most closely
correlated with the weight of 1000 grains. It is important to note that the values of
the correlation coefficients between the yield and the amount of deposited WSC in

the second or third internodes were practically the same as for the whole stem, which



gives basis to recommend the quantity of WSC in these internodes as an estimate of

the storage capacity of the stem as a whole.

It was found that in winter wheat varieties, the total amount of WSC deposited
in the stem was closely positively correlated with the capacity and the activity of the
photosynthetic apparatus. However, some varieties, in particular Podolyanka,
Podilska Niva, Kyivska 17 and Horodnytsia, have a high stem storage capacity

regardless photosynthetic apparatus performance.

The obtained data indicate that the ability to deposit water-soluble
carbohydrates in the stem before the beginning of grain filling is an important factor
that ensures the formation of the yield and can serve as a physiological marker of
high productivity. The internodes of the middle part of the stem - the second and
third from the top - have the largest storage capacity, therefore, in order to simplify
and facilitate methodological procedures for evaluating a large number of samples,
for example, in breeding practice, we recommend the amount of WSC in these
internodes as a proxy of the storage capacity of the whole stem. When harvesting
samples in order to assess the storage capacity of the wheat stem, it should be taken
into account the peculiarities of the temporal dynamics of WSC accumulation under
the influence of stress factors at the beginning of the reproductive period, since
remobilization of WSC is significantly accelerated and the period of their

accumulation is shortened as a result of photosynthesis inhibition.

Key words: Triticum aestivum L., stem storage capacity, water-soluble

carbohydrates, stem parts, drought, grain yield, photosynthesis.



