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BILIUB KJIIMATUYHUX YMOB BET'ETAIIII HA
BIOXIMIYHI TA MOP®OJIOI'TYHI IIOKAZHUKH
I'IBPUAIB PIITAKY O3UMOI'O

M. I'. KagainoBa, T. O. Tapaneun

Incmumym onitinux xkynemyp HayionanvHoi akademii azpaprux Hayk Ykpainu

3a pgaHuMM TpUpiYHMX gocnigXeHb BCTaHOBMEHO BMJIMB MOrogHMX YMOB Ha
MopdonoriyHi Ta 6ioxiMiyHi noka3HukM riopuaie pinaky osumoro. MoBiTpsiHa
Ta rpyHTOBa nocyxa 2024 p. npusBena A0 3MiHEeHHS BCiX KiNbKiCHUX O3Hak,
o aHanisyBanucsa. 3HMXKEeHHA abo 36inbLlIeHHA NOKa3HUKIB 6ynu pisHUMK y
riopupis. lNi6puan laniaH i Mapannakc 6ynu ctabinbHMMKM 3a BUCOTOHO
pocnuH y BCi pokW, iHWi ri6puam manu cyTTeBi BigMIHHOCTI 3a paHoK
O3HaKol. 3a AOBXWHOK LEeHTpanbHOI FiNku BCi riopuan 3a BUKITKOYEHHAM
Tpbox — F1-190, F1-247, F1-217 manu cyTTeBi BiAMIHHOCTI Mo pokax.
KinbkicTb CTpy4kiB Ha LieHTpanbHiX rinui 6yna He3miHHON BCi TpU POKMU
Tinbkn y riopuay F1-217, y Bcix iHwunx nokasHuk 2024 p., ao 2024 i 2023 pp.
Manu HWX4Yi NOKa3HMKKU NOpPiBHAHO 3 2022 p. Hanbinbw 3Ha4yHWW BNNUB
BKa3aHMX eKCTpeManbHUX YMOB BUAABMBCS Ha o3HaKy macu 1000 HaciHuH, oe
y Bcix riopmpis nokasHuk 2024 p. 6yB HMXKYMM 3a ABa nonepegHi POKM.
EkctpemanbHi norogHi ymosu 2024 p. o6yMmoBMnm onivHicTb HMXK4Y 3a 40 %
y 10 ri6puais 3 12. 3a gaHoto o3Hakow BigmiyeHun riopug F1-213 akun mas
oninHictb Buwy 3a 40 % Bci Tpu poku. KinbkicTb rnoko3nHonartiB Aeskux
ripuaiB y 2024 p. 3HM3nMnacsi NopiBHSAHO 3 ABOMAa NnonepegHiMM pokamu, a y
riopupa F1-211 BigmiuyeHe niABULIEHHA AOAHOro MOKa3HWMKA, WO MOXHa
po3rnagaTtM AIK reHeTUYHY ocobnuBicTb AaHux riopuais. BuasneHa rpyna
riopuais — F1-190, F1-245, F1-246, F1-247, F1-248 y AkMx He3anexHo Bif
KniMaTUYHMX YMOB POKY BMICT IfIOKO3UHONAaTIB He nepeBuwmne 30 MKM/T.

Kntouoei cnoea: pinak o03UMUH, TOTOJHI YMOBH POKY, OIlOXiMi4HI O3HAaKH,
MOp(}OIIOTiuHI 03HAKH, CYTTERI BiAMIHHOCTI.

Bcmyn. TemneparypHi yMOBH BereTamlil Ta BOJHHH CTpEC € BaKIMBUMH
¢dakTopaMu, MO JMITYIOTh YpPOXKAHHICTh CTPaTETiYHUX CLIBCHKOTOCHOJAPCHKUX
KyJIBTYp Y BCbOMY CBiTi. EkcTpemansHa Temmeparypa i mocyxa y mepioJl BereTarii
MaroTh iHTiOyFOUMH BIUIMB Ha PICT Ta PO3BUTOK POCIWH, IPOILECH 3amliICHHS i
3aIuTiIHEHHS. Ta (POPMyBaHHS IOBHOLIHHOTO IUIOAY, IO 3TOJOM NPH3BOAUTH IO
3HIDKEHHS BpOXKal Ta SKOCTI HACiHHSA. 3a JaHUMH YHCICHHHX JIOCIIKEHb,
MPOBEEHHUX Y PI3HUX PETiOHax CBITY, AKICTh HACIHHs 03UMOTro0 pinaky (Brassica napus
L.) Ta i#oro BpOXaiHICTh 3HAYHOI MIPOIO0 MOXYTh 3HIDKYBATHUCS IIiJ] BIUIMBOM
abiotnunmx daxropis (Topchii et al. 2022; Bahadur KC et al. 2020; Li et al. 2022;
Korniychuk, Yurchuk 2023; Marjanovi¢-Jeromela et al. 2019; Ungureanu et al. 2022;
Wang et al. 2024; Ali et al. 2025; Beillouin et al. 2018; Shafighi et al. 2022; Liersch et
al. 2024; Shulika et al. 2022).

[MoromHi ymMOBH, IO BIJNOBIJalOTh BUMOTaM BHPOIIYBAaHHSIM KYJIBTYPH,
CTIPUSIIOTH MOKPAIIEHHIO ii KiTbKICHUX Ta SIKICHUX MMOKa3HUKIB. 3a qocmimpkeHHsmu (Mi
2025; Canvin 1965; Yaniv et al. 1995) Hu3bKi, y TOMY 4uCIi HiYHI, TeMIEpaTypH B
Mepioj] pOCTY Ta PO3BUTKY POCIIMH PIlaKy Ta J03piBaHHS HACIHHS 3HAYHO 301IBIIYIOThH
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yMicT omii B HaciHHI, TOMI SIK MiABHINEHHS TEMIEPaTypH MPHU3BOIUTH 10 3HIDKEHHS
JIaHOTO TIOKa3HMKa, a Tak caMo i BpoxkaitHocti KyapTypu (Fu 2014; Yaniv et al. 1995).
Crpec nmedimmry Bosoru (Shirani Rad 2012) npu3BoaAuTh 0 3HMKEHHS BHCOTH
POCTUH, KUTHKOCTI TLTOK Ha POCIHHI, CTPYUKIB Ha HHUX, KITBKOCTI HACIHHS B CTPYYKaX,
macu 1000 HaciHMH, BpOXKaWHOCTI, BMICTY OJii.

Bronue Ha ywmicT oiii B HACiHHI, yMICT TJIIOKO3MHOJATIB Ta YpPOKaHHICTh Y
PI3HHX 30HaX BHPOIIYBAaHHA, 1, BIAMIOBIAHO, 32 Pi3HUX MOTOJAHUX YMOB, Y TOMY YHCIIi
ONTHMAalbHUX, 3a3HaueHi B podorax Topchii et al. (2023), Ungureanu et al. (2022),
Wang et al. (2024).

Mertoro poboTr Oyn0 BHBUEHHS BIUIMBY KIIMATHYHUX yMOB BereTallii pizHUX
POKiB BUPOIIYBaHHS Ha JIESKi SKICHI Ta KITBKICHI O3HAKH KUTHKOX €KCIIEPIMEHTATBHAX
riOpUIiB 03UMOTO pilaKy.

Mamepianu i memoou oocnioxcens. MatepianoMm gocmiKeHHs Oymm 12
riopuaiB o3umoro pinaky cemekmii [OK HAAH: 10 excmepumeHTanpHUX TiOpUIB,
riopup Ilapamnakc 3anecenuii 1o Peectpy copTiB poCIUH NMPUAATHUX 1O MOLIMPEHHS B
Vxpaini y 2018 poui ta ribpun ['anian, nepeganuii Ha coproBunpoOyBanus y 2020
porti. IlociB 3xaiificHIOBaNN y TPUPA30BOMY MOBTOPEHHI. 3 MOMEHTY OTPUMAaHHS CXOiB
Ta 70 300py BpOXKAar0 MPOBOIMIN YCi HEOOXigHI 3aX0AM MIOAO BHECEHHS JO0OpUB,
00pOOKH POCIMH MPOTH IIKIAHUKIB Ta XBOpoO. Ha cTazii BOCKOBOI CTUTIIOCTI CTPYUKIB
MIPOBOMIIN BHMIPIOBaHHS NEKUTFKOX MOP(OJOTIYHUX O3HAK, MICIs 300py BpPOXKAr0
Bm3Hadanu Macy 1000 vacinua. BMmicT omii BuzHadeno 3a 'OCT 13496.15-97 Kopwmmn,
KOMOIKOpMH, KOMOIKOPMOBa CHPOBHMHA. METOIM BH3HAYCHHSI BMICTY CHPOTO XKHDY.
3arajgpHHMI BMICT TJIIOKO3MHOJIATIB Bu3HaueHo 3a JICTY 4969-1:2008 Haciuns,
MaKyXH Ta OIPOTH XPECTOLBITHX KyJIbTyp. MeToan BU3HAYEHHS TIIIOKO3MHOMATIB. [ist
CTaTHCTUYHOT OOPOOKH JaHWX BHKOPUCTAIN KOMITIOTEpHI mporpamm Statistica 8.0
(Stat Soft. Inc.) i Microsoft Excel.

[Morogni ymMoBM B TepioJy BHXOAY 3 3HUMIBJi, OyToHi3amii, UBITIHHA Ta
nocturanHs  y  2022-2024 pp. pi3HWIHCA 32 OCHOBHUMH TiAPOTEPMIYHUMHU
MOKa3HUKAMHU: TeMIIEpaTypHUM PEKUMOM, KUTBKICTIO OMAaJiB Ta iX PO3MOIUICHHIM 32
¢azamu Bereraii (puc.1 i 2). TemnepaTtypa noitpst y OepesHi (mepios BUX0Ay pOCIHH
3 3UMIBJI Ta MOYATKy BETETaIllii) BCI TPH POKH JOCITI/DKEHb TEPEBUIYyBaJIa CepeIHi
6araropiuni aani (0,8 °C).
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Puc. 2. Onmaamu B poku 10CTiKeHb, MM

Haiixonognimmii 6epe3ens Oy BimmiueHwit y 2022 p., Ko y IBi mepri
JEKaJ¥ OO MicsIs CepenHs Temieparypa noou Oyna Husbkoro (0,0-1,1° C), ane y
TpETiH ekasi (3a BUKIIOYCHHSAM JBOX JHIB) JIcHHI Temreparypu csaranu 10° C i Burie.
Bin temmeparypHoro ¢oHy Ta KIIBKOCTI OMaiB y KBIiTHI 3aJIe)KUTh IHTEHCHBHICTH
MPOXOJUKEHHS (a3 IHTCHCUBHOTO POCTY, CTeOMyBaHHS, OyTOHi3allii POCIUH piMaxy.
CepenHs TeMIieparypa y IbOMY Micsili Oyyia BHUINOK 3a 0araTOpiduHy IO BCiX pOKax
crocTepexenb, ogHak y 2024 p. BOHA TMepeBHIMIA OaratopiyHy Maibke y 2 pasu
(16,2° C). Cmin BimMiTUTH, IO Y IPYTiH AeKaji KBITHS I[LOTO POKY TeMIleparypa Oyia
aHoMasbHO BHcOKolo i csrana 20,3°C. 3a cepemHiMH MOKa3HUKaMH TeMIIEpaTypu
MOBITPpSA y TpaBHI 3HAYHUX BiIMIHHOCTEH 3a pOKaMH Ta OaraTOPiYHUMHU
CIIOCTEpeXeHHSIMH He Oyno BusBieHo. CepemHs Temreparypa IOBITpS y YepBHI
MPOTSTOM BCIX POKIB JIOCTIIKCHHSI TEepeBUIyBajla 0araTopidHi IMOKa3HUKH 1
HaiiBumo Oyna y 2022 p. (24,1° C). JIBa THXHI I[bOTO MICSIIs JCHHA TeMIlepaTypa
csrana 30° C 1 Bume. Y JHIHI TaKOX CepeHsl TeMIlepaTypa M0 poKax NepeBUILINIIA
OararopiuHy, 1 HaliBUILOIO BOoHaA Oyna y 2024 p. (29,3° C). Ynpoaosx Maii’ke BCbOrO
MicsIIsl IeHHa TeMIiepaTypa Oyna Bumoro 3a 30° C, a fexiibKa AHIB BJCHb BOHA Csraa
36-38 °C Ha (oHi MOBHOI BiICYTHOCTI ONa IiB BIIPOJIOBK BCHOTO MICSIIS.

Kinbkicte onazis 3a 1i 4 micsri Oyia pi3HOI 1o pokax. Tak, 1eil oKa3HHUK y
2022 p. ckmaB 67,4%, y 2023 p. — 146%, a y 2024 p. — 443% Big
cepeiHpOOaraTopiyHoro. HalOiIbIl CIpUSATIMBUM 1 32 TEMIIEPaTyporo, 1 3a KiJIbKICTIO
omafiB BusBUBCA 2023 p., a caMuM BaXKKHM 3a oOoma mokaszHukamu 2024 p. Tak y
Oepe3Hi, KBiTHI, TPaBHi 1 Y€PBHI IILOT0 POKY KUIBKICTh OIMAJiB CTAHOBUJIA BiJIIOBIIHO
73,9 %, 52,8 %, 65 %, 56 % Bix cepeaHix OaraTOpPiYHMX MOKA3HUKIB, a y JgunHi 2024
p. onmaau Oynu B3arali BifICYTHi, 1 TIOBITpsSHa IOCyXa CHiBMala 3 TPYHTOBOO, IO
HETaTHUBHO BIUIMHYJIO Ha MOKa3HUKH SIKi aHAJi3yBaJIHCA.

Pe3ynomamu docnioxycenv ma ix 0620eopennsn. Jlani mon0 MopgoJoriayHux
Ta 010XIMIYHMX MOKa3HUKIB T1OpPHUIIB 03UMOrO pinaxKy 3a TP POKH CHOCTEPEKEHHS
HajaHi y Tabmuni 1. Ha exctpemanbHi yMOBH BereraiiiiHoro mepiomy 2024 p. 3a
03HAKOI0 BHCOTa POCIUH BCl EKCIEPUMEHTaNbHI TIOpWAM BiJpearyBalii CYTTEBUM
3HWYKEHHSIM JIAHOTO TIOKa3HUKa Y TIOPIBHAHHI 3 JIBOMa rorepeHiMu pokamu. OnHak, y
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riopuniB T'amian i Ilapamrakc 3HWKEHHS a00 30IIBIICHHS MAHOTO IOKa3HHWKA IPH
MOPIBHAHHI TPHOX POKiB CyTTEBUM He Oyso. HaiiBuie 3HaYeHHs 1aHOI O3HAKU Y BCiX
eKCIIepUMEHTAIBHUX TiOpuAiB BimMmideHo y 2023 p., sSK HaHOUIBII CHPUATINBOMY
ropiBasHO 3 2022 Ta 2024 pp. Y OULIBMIOCTI eKCIIEPUMEHTAIBHUX TIOPHIIIB BHCOTA
pociuH y 2023 p. Oyiia CyTTEBO BHILOIO 3a CEPEIHE 3a TPU POKU 3HAUCHHS.

Taomums 1
MopdoJioriuni Ta 6ioxiMiuHi MOKa3HUKH TiOpUAIB 03UMOr0 pinaky
(2022-2024 pp.)

. KinmpkicTb . Ywmict
. .5 Bucora | Jlosaxuia cTpyukiB Ha | Maca 1000 yMlCT. O roxosuHO-
Hasga ribpuny| .2 & | pocnuHH, | IECHTPAIbH. . B HACiHHI, .
& g oM rinKm, oM UCHTPAJIBH. | HACIHHH, I % naTn/a,
@ TN, T, MKM/T
2022 156,2 67,6%** 77,4* 4,20* 39,1 38,7
lamian 2023 157,4 47,8** 71,4 4,19* 39,3 33,9**
2024 154,4 46,4** 64,4* 3,30%** 38,1 43,3**
2022 161,2 65,4*** 75,2*** 4,40* 38,8 23,8***
[Tapannakc | 2023 156,8 44,6** 58,8* 4,45* 40,6 34,1%*
2024 156,4 44,8** 59,0* 3,5%** 39,1 34,4**
2022 185,0 57,6 78,4* 3,60* 42,0 22,7***
F1-190 2023 | 190,6* 55,4 75,2 3,52 42 5* 25,3***
2024 | 158,0** 50,8 63,2** 2,93** 37,9** 11,0%**
2022 180,6 73,4*** 86,8** 3,66 41,5 18,7***
F1-211 2023 | 199,6** 63,0 87,2** 3,47 38,4** 26,1
2024 | 159,8** 51,0%** 62,4*** 3,25 43,1%** 33,1%**
2022 160,6 54,6*** 79,2* 3,86 41,0 37,7***
F1-213 2023 | 195,2*** 49,0 80,0* 3,64 40,0 37,1%**
2024 | 154,0* 38,8*** 61,6*** 3,44 42,5 21,4***
2022 168,2 60,2*** 76,8 3,72 41,3 20,7
F1-245 2023 | 188,4*** 57,6* 88,0*** 3,74 42,7* 17,8*
2024 | 132,0*** | 39,6*** 52,0%** 3,15** 38,7** 19,9
2022 174,4 68,0*** 81,8** 3,73* 37,6 16,8***
F1-246 2023 | 194,8*** 64,6** 88,4*** 3,63 40,1* 25,3**
2024 | 140,8*** | 40,6*** 43,4*** 3,05** 38,6 25,5%*
2022 1732 58,2* 85,6 4,20 37,6 16,8***
F1-247 2023 | 177,4* 50,6 81,8 4,20 40,3* 26,4**
2024 | 144,0** 50,4 73,0* 3,88 38,2 17,5**
2022 170,6 64,6*** 79,2%* 3,98*** 43,1*%* 19,3***
F1-248 2023 | 190,8** 51,0 79,6** 3,41 39,8 27,1%*
2024 | 140,4*** | 45,0*** 54,0%** 2,77*** 38,3** 25,3
2022 170,6 60,0*** 77,4 4,01 37,5 41,3*%**
F1-212 2023 | 178,6* 49,0 78,6 3,92 37,3 36,9***
2024 | 148,6** 45,4** 65,4** 3,58 39,8* 12,2%**
2022 169,0 54,0* 75,0 4,04 39,2 34,0*
F1-217 2023 176,8 46,4 74,2 3,94 41 5*** 42,8***
2024 | 154,4* 45,2 73,2 3,37** 34,7*** 17,6%**
2022 161,6 60.0* 87,0%** 3,70* 39,2 24,4**
F1-242 2023 | 176,6** 53,6 76,2 4,66*** 39,5 32,8***
2024 | 139,4** 53,2 62,0%** 3,74* 38,6 25,3*

[Mpum.: *, ** *** _ BinMiHHICTH MK ITOKa3HHKaMH 32 POKaMH JOCIIJDKEHb CYTTE€BA IPH P
<0,05, 0,01 10,001, BigmoBigHO
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HaiiBumwii moka3HUK AOBXUHH LEHTPAIbHOI TIIKK BCiX TiOpuniB 0yB y 2022
polli, OfHAaK HAasABHICTh CYTTEBUX BiIMiHHOCTEH Oyna pi3Ha 3a pokamu. Tak y riOpuais
F1-190, F1-247, F1-217, F1-242 xonuBaHHS i€l O3HAKM MO TPHOX pOKax Oyiu
HaltMeHImMHU. MiHIMabHI 3HaYeHHS U yCiX Ti0puaiB criocTepiranmcs y 2024 p.

3a 03HAKOIO KiNBKICTh CTPYYKIB Ha HEHTPaJbHIN TN OUTBIIICTh TiOpUaiB y
JOCHigHIN Tpyni Manu Oinbiui 3HauenHs y 2022 i 2023 p., a y 2024 p. y nopiBHSHHI 3
MOTIEPETHIMA POKaMU el MMOKa3HUK OyB 3HAYHO MEHIINM, 32 BUKITIOYCHHAM Ti0pHITy
[Mapannakc, y IKOro 3Ha4eHHs JaHO1 O3HAKU Oyno HaBUIIMM TiTbKu Y 2022 p., y 2023
i 2024 pp. noka3HUKU OyIu CYTTE€BO HWXKYUMH. Y riopuny F1-245 3HauHo BUIINM Y
nopiBHstHHI 3 2022 1 2024 pp. OyB mokazuuk 2023 p. VY riopuny F1-217 3nadeHHs
JaHOi O3HAKH 110 POKaX HE Malld CYTTEBHUX BIAMIHHOCTEH.

Haii0inpm moka3oBO BIUIMB HECHPUSATIMBUX MOTOAHMUX YMOB BereTauii y
mepiof] 3 TpaBHS I10 JINTIEHB BiAOWBCA Ha moka3HuKy Maca 1000 HaciHuH, e IOBITpsTHA
1 rpyHTOBa mocyxa 2024 p. mpusBena 0 CYTTEBOTO 3HIKEHHS IaHOI O3HAKH Y
nopiBHsHHI 3 2022 1 2023 pp. BiciM ribpuaiB Manu HabaraTo BUII MOKAa3HUKUA Macu
1000 naciauH sk y 2022, tak i y 2023 pp. nopiBHsiHO 3 2024 p. YV TphoXx ribpumis
JaHWA TOKa3HUK OyB 3Ha4HO BumUM y 2022 p., i oamH TiOpuj MaB HAWBHIIIN
nmoka3HuK y 2023 p. Ognak y Bcix riopuniB maca 1000 HacinuH Oymna menmon y 2024
p. Y HOPIiBHSIHHI 3 IBOMa MONEPEAHIMH POKAMHU.

TakuM dYHHOM, Wi BIUIMBOM EKCTPEMalbHHX MOrogHuX yMmoB 2024 p.
BiIOYJIHMICST TIOMITHI BiIXWJIEHHS ONMHCAaHUX MOPQOJIOTIYHUX O3HAK y OUTBIIOCTI
riopuni. [Tokasanku 2024 p. Maiu CyTTEBI BIIMIHHOCTI MOPIBHSHO 3 IMOMEPEIHIMH
POKaMHu, 3a HEBEJIMKUM BHKITIOUEHHSIM. OTpUMaHi pe3ylbTaTd IITKOM Y3TOIKYIOThCS 3
BITYM3HSHUMHE Ta 3apyODKHUME IOCIIDKeHHAMHU y naHomy Hampsmky (Topchii et al.
2022; Bahadur KC et al. 2020; Li et al. 2022; Korniychuk, Yurchuk 2023; Marjanovi¢-
Jeromela et al. 2019; Ungureanu et al. 2022; Wang et al. 2024; Ali et al. 2025).

VY maitbinem cnexkotani 2024 p. 10 3 12 riGpuaiB Manu yMmicT olii B HaCiHHI
Hmwxanit 3a 40 %. Bukorodenns ckmamm nBa riopwam F1-211 (43,1 %) i F1-213
(42,5 %). Tpu riopuau (Famian, F1-212 i F1-242 manu omniiinicTe Huk4y 3a 40 %
MPOTSATOM TPHOX POKiB, 1 jume oauH riopun F1-213 mas Bumy 3a 40 % omilHICT
YIOPOJOBXK TPHOX POKIB AOCIHipKEHb. YcCi iHII Tibpuan y OiIbIIOCTI Majy OJIHHICTD
Buiy 3a 40 % abo y 2022, a6o y 2023 pp., a asa riopuau F1-190 i F1-245 y 2022 i
2023 pp.

3a yMiCTOM IJIFOKO3HMHOJIATIB YIPOAOBXK TPHOX POKIB TiOPHIN PO3MOMITHINCS
HACTYMHUM 4WHOM: y 2024 p. y 4YOTHUpPBOX TiOpUIB BifOYJIOCS 3HAYHE 3HIDKCHHS
KUTBKOCTI IAHOTO IMOKa3HUKA Yy HACiHHI nopiBHsHO 3 2022 1 2023 pp., y ridpuaa F1-211
roro kinmekicth y 2024 p. HaBMakW MiABHIMIACH 1 cTaHOBWIA 33,1 MKM/T, mo Oyio
BHUIIE 3a JBa IOTEpeaHi poku. BiciMm riOpuaiB Manu BMICT IIIOKO3MHOMATIB y 2022 p.
70 25,0 MKM/T. Y 9OTHUPBOX TiOpWAiB 3 HAWHIKYA KUIBKICTh TIIOKO3WHONATIB Oyna y
2024 p.: F1-190, F1-213, F1-212, F1-217. Haiibinpn nepCcrieKTUBHUMHE 3 OTIIATY Ha
CTaOUTPHO HEBHUCOKHH BMICT TIIIOKO3WHOJATIB (HIkdue 3a 30MKM/T) HE3aJIeKHO BiJ
MOTOJTHAX YMOB TPOTSTOM TPHOX POKiB BUNPOOYBaHb BUsBHIMCS riopuan F1-190, F1-
245, F1-246, F1-247, F1-248.

Excrpemanbhi morogHi ymoBu 2024 p. mpu3BeiIM OO CYTTEBOIO 3MiHEHHS
SKICHMX O3HaK, II[0 TaKOXK IIJIKOM BIANOBIZAa€ OAaraTOYMCIECHHUM IOCIIHKEHHAM, K1
CBIIYaTh, 110 MiJBUILIEHHS TEMIIEPATYPH Ta HeCTada BOJIOTH y MEPiojl POCTY, PO3BUTKY
POCIMH Ta A03piBaHHS BPOXKAI0 € MPUYMHOIO 3HIDKEHHS yMmicTy oiii B HaciHHI (Mi
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2025; Canvin 1965; Yaniv et al. 1995 Beillouin et al. 2018; Shafighi et al. 2022;
Liersch et al. 2024; Shulika et al. 2022; Yaniv et al. 1995; Germchi et al. 2010).

BruB Ha o:iifHICTE, BMICT TIIFOKO3MHOJATIB T4 BPOXKAWHICTH y PI3HUX 30HAX
BHPOIIYBaHHS, 1 BIAMOBIAHO PI3HUX MOTOAHUX yMOBaX, Y TOMY YHCJI ONTHMANbHUX,
3a3HaueHi B pobotax Topchii et al. (2023); Ungureanu et al. (2022); Wang et al.
(2024). ExkcrpemanpHi TeMmepaTypu NPH3BOAATH 1O MiABHIICHHS  BMICTY
TUIFOKO3WHOJATIB Y BET€TaTHBHHUX YACTHHAX POCIMHHOTO OpraHi3My, 3a0e3medyrouu
CTIMKICTh O TEMIEpaTypHOTO CTpecy, OAHAK HAyKOBLSIMH BiMiueHI COpPTH Je
TEIUIOBHH CTpeCc MPU3BOJIUB N0 3HWKEHHsS BMICTY TJIIOKO3WHOJATIB Y HACiHHI, IO
cKopim 3a Bce 00yMoBJIeHO TeHoTurioM copty (Shirani Rad 2012; Fu 2014; Davoudi et
al. 2019).

Bucnosku. 3a pgaHuMH TpPUPIYHUX AOCIHIIKEHb BCTAaHOBJICHO HETraTHBHUN
BIUTMB KJiMaTHIHUX yMOB 2024 poKy Ha JesiKi KUTBKICHI O3HaKW POCIHH TiOpUAIB
pimaky y mopiBHAHHI 3 momnepenrimu 2022 i 2023 poxamu. ExcTpemanbHO BHCOKI
TEMIIEpPaTypy y TMEpioJ BereTaiii, BiJICYTHICTh JOCTaTHBOI KIJIBKOCTI OMHaiB i, SK
HACJIIJIOK, IPYHTOBA Ta MOBITPsHA IMOCYXa 00YMOBHJIM 3HW)KCHHS B OUTBIII YU MEHIIII T
CTyIeH] MOKa3HUKH MOPQOJIOTIYHUX O3HAK Y BCIX aHami3oBaHux ridpuaiB. Maca 1000
HacinuH y 2024 p. Oyna HIKYO0 y BCiX TiOpHIIB.

TemnepaTypHHii CTpec Ta HeCTa4a BOJIOTH BILIMHYJIM Ha YMICT OJIil B HaCiHHI.
VY 6inbmmocTi Ti6puaiB y 2024 p. naHuii Moka3HUK OyB HIDKYUM 32 JIBa IMONIEPEIHI POKH
3a BHHATKOM JIBOX TIOpHWIIB, Y SKMX B IIbOMY POIli YMIiCT Oii B HACiHHI TIEpEBHUIIINB
40 % F1-211 — 43,1 % i F1-213 — 42,5%). V riopuna F1-213 neii noka3Huk OyB
BummM 3a 40 % Bci TpU POKHM JOCIIKeHb. YKa3aHi riOpuay MOKHA BUKOPUCTOBYBATH
B CEJIEKIIITHUX TOCIiPKEHHSX SIK [IHHUH TeHeTHIHUIN MaTepial.

3a yMICTOM TJIIOKO3WHOJIATIB TIOpUIU PIZHWINCS 32 POKAMH JOCHIIKSHHS.
Hatikpaimumu st BUpOOHHUIITBA BUSBHIIUCS T y AKUX HE3aJECKHO Bijl IOTOJHUX YMOB
POKY BMICT TIIOKO3WHOJNATIB He repeBumuB 30 MKM/T, 1ie B maniid rpym F1-190, F1-
245, F1-246, F1-247, F1-248.
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INFLUENCE OF CLIMATIC CONDITIONS OF
VEGETATION ON BIOCHEMICAL AND MORPHOLOGICAL
INDICATORS OF WINTER RAPE HYBRIDS

M. G. Kalinova, T. O. Taranets

Institute of Qilseed Crops of the National Academy of Agrarian Sciences of
Ukraine

The purpose of the work was to study the influence of weather conditions of
vegetation on some biochemical and morphological characteristics of
several experimental winter rapeseed hybrids. The research material was 12
winter rapeseed hybrids selected by the Institute of Oilseed Crops of the
National Academy of Agrarian Sciences of Ukraine. All experimental hybrids
responded to the extreme conditions of the growing season in 2024 in terms
of plant height with a significant decrease in this characteristic compared to
the previous two years. However, for the hybrids Galian and Parallax,
deviations of this indicator from the average over three years were not
significant. The highest value of this characteristic in all experimental
hybrids was noted in 2023, as the most favorable compared to 2022 and
2024. In most experimental hybrids, the plant height in 2023 was
significantly higher than the average value for three years. The highest
indicator of the length of the central branch of all hybrids was in 2022, but
the presence of significant differences varied by year. Thus, in hybrids F1-
190, F1-247, F1-217, F1-242, the fluctuations of this trait over three years
were the smallest. The minimum values for all hybrids were observed in
2024. According to the trait of the number of pods on the central branch,
most hybrids in the experimental group had higher values in 2022 and 2023.
This characteristic was significantly lower in 2024 compared to previous
years, except of the hybrid Parallax, in which the value of this characteristic
was the highest only in 2022, in 2023 and 2024 the indicators were
significantly lower. In hybrid F1-245, the indicator in 2023 was significantly
higher compared to 2022 and 2024. In hybrid F1-217, the values of this trait
over the years did not have significant differences. The most significant
impact of adverse weather conditions during the vegetation period from May
to July was reflected in the 1000-seed weight indicator, where air and soil
drought in 2024 led to a significant decrease in this characteristic compared
to 2022 and 2023. Eight hybrids had much higher 1000-seed weight
indicators in both 2022 and 2023 compared to 2024. In three hybrids, this
indicator was significantly higher in 2022, and one hybrid had the highest
indicator in 2023. However, in all hybrids, the 1000-seed weight was lower in
2024 compared to the two previous years. Thus, under the influence of
extreme weather conditions in 2024, there were noticeable deviations in the
described morphological characteristics in most hybrids. The indicators of
2024 had significant differences compared to previous years, with a small
exception. The results obtained are fully consistent with domestic and
foreign studies in this direction (Topchii et al. 2022; Bahadur KC et al. 2020;
Li et al. 2022; Korniychuk, Yurchuk 2023; Marjanovi¢-Jeromela et al. 2019;
Ungureanu et al. 2022; Wang et al. 2024; Ali et al. 2025).In the hottest 2024
year, 10 out of 12 hybrids had an oil content in seeds below 40%. The
exceptions were two hybrids F1-211 (43.1%) and F1-213 (42.5%). Three
hybrids (Galian, F1-212 and F1-242) had oil content lower than 40% during
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three years, and only one hybrid F1-213 had oil content higher than 40%
during three years of research. All other hybrids mostly had oil content
higher than 40% either in 2022 or in 2023, and two hybrids F1-190 and F1-245
in 2022 and 2023. By the content of glucosinolates during three years, the
hybrids were distributed as follows: in 2024, four hybrids had a significant
decrease in the amount of this indicator in seeds compared to 2022 and
2023, in the hybrid F1-211, on the contrary, its amount in 2024 increased and
amounted to 33.1 um/g, which was higher than the two previous years. Eight
hybrids had a content glucosinolates in 2022 to 25.0 pm/g. Four hybrids had
the lowest amount of glucosinolates in 2024: F1-190, F1-213, F1-212, F1-217.
The most promising hybrids, given the consistently low content of
glucosinolates (below 30 um/g) regardless of weather conditions during the
three years of testing, were F1-190, F1-245, F1-246, F1-247, F1-248.

Key words: winter rapeseed, weather conditions of the year, biochemical
characteristics, morphological characteristics, significant differences.
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