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Summary
The article provides information on the dynamics of the content of the total amount of water and its
fractions (bound and free) in the shoots of various grape varieties. The research results showed that the
studied grape varieties differed in the degree of adaptation to low negative temperatures. This property
can be explained with the state of water in the tissues of the shoots during the period of stress exposure
to negative temperatures.
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Abstract

Introduction. The Rostov region is the northernmost zone of industrial viticulture, where in some
years, during the dormant period, there is a decrease in negative temperatures to a critical level. Under
such conditions, when cultivating hybrid grape varieties with increased frost resistance without shelter
for the winter, there is a high risk of losing not only part or the entire crop due to damage to plants due
to exposure to low negative temperatures, but also their complete death. Object. The object of re-
search was the shoots of grape varieties of different origin and adaptation to low negative tempera-
tures. Materials and Methods The studies were carried out on the experimental field of the All-
Russian Scientific Research Institute of Viticulture and Winemaking, a branch of the Federal State
Budgetary Scientific Institution Rostov Federal Agrarian Research Center in accordance with general-
ly accepted methods. The adaptive potential to low negative temperatures of various varieties was as-
sessed by freezing lignified annual shoots in a refrigerator in the following exposures: 18 © C — 24
hours; -25 °C — 12 hours; -30° C — 8 hours, followed by determination of the number of live and dam-
aged eyes. Previously, they were hardened in natural conditions, and then they were hardened in artifi-
cial ones, with a gradual decrease in temperature from -5 © C to -15 ° C (7 days), followed by deter-
mining the number of live and damaged eyes, carried out after gradual thawing plant material. Water
fractions (bound and free) were determined by the refractometric method, taking into account the
amount of “bound” water remaining in the tissues and using hypertonic sucrose solution at different
concentrations. Results and conclusions. It was revealed that the varieties most adaptive to frost (Ko-
ber 5BB, Kristall, Violet early), even when exposed to a temperature of -30 ° C, had up to 8% of fully
preserved eyes and 13 ... 25% of partially damaged ones. In other varieties, almost complete death of
eyes was observed. By the beginning of the full maturity of the shoots, the water content in them stabi-
lized at the level of 50...61% with a tendency to decrease during the period of stable frosty weather. In
winter, the total amount of water decreased compared to the hardening phase, but changed less signifi-
cantly than the ratio of its fractions (by 2.0-2.8 times). The relationship between the degree of adapta-
tion to low negative temperatures of lignified shoots of different grape varieties and the state of water
in them during the dormant period was confirmed (r=0.88...0.92).
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YIK 634.8:581.17
OCOBEHHOCTH OBOJHEHHOCTH IOBEI'OB PACTEHUI PA3JIMUHBIX
COPTOB BUHOI'PAJIA ITPU AJAIITALIUA K HU3KUM OTPULATEJBbHBIM
TEMIIEPATYPAM

H. O. ApecTtoBa, xanouoam cenbCKOX03AUCMBEHHbIX HAYK, OOYEHM
N. O. Psa0uyH, kanouoam cenbCKoX035UCMBEHHbIX HAYK

Bceepoccutickuii nayuno-uccnedosamensbCkuil UHCMUmMym 8uHO2paoapcmed u 6UHOOeaUs
umenu A. U. Ilomanenko — puruan @I'BHY Dedepanvhviii Pocmosckuil azpapHulil HAYYHbLIL YeHmp
2. Hosouepracck, Poccutickas @edepayus

AKTYyaJIbHOCTb. PocTOBCKast 00JIacTh SIBISCTCS CaMOil CEBEPHON 30HOW MPOMBIILICHHOTO
BHHOTPAJapCTBa, IJ¢ B OTJCIbHBIC TOJbI B EPHUOJ MOKOS HAOIIOMETCS CHUKCHHE OTPHUIATEIbHBIX
TeMIIepaTyp 10 KPUTHYECKOTO YPOBHS. B TakuMxX yCIOBMSIX MPU KYJIBTHBHPOBAHUU TMOPUIHBIX COP-
TOB BHHOTPaJa C IMOBBIIICHHONH MOPO30YCTOMYMBOCTHIO 0€3 YKPBITHUS Ha 3UMY UMEETCS OONBIION
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PHUCK TIOTEpH HE TOJBKO YACTH WJIM BCETO YpOXKas M3-3a MOBPEXKJICHUH PacTEHHW BCIEICTBUE BO3-
NeCTBUSI HU3KUX OTPHIATENBHBIX TEMIIEpaTyp, HO U MX MONHOM rudenn. OobekT. OOBEKTOM HC-
CIIEZIOBaHUH SIBISLTUCH MOOETH Pa3iIMYHBIX 1O MPOMCXOXKIACHUIO U aJanTallud K HU3KHM OTpHIa-
TEIBHBIM TEMIIEpaTypaM COpPTOB BUHOrpana. MaTepuanabl U MeToAbl VcciieoBaHUs MPOBOJIMITUCH
Ha ONBITHOM molie Bcepoccuiickoro Hay4yHO- MCCIEIOBATENLCKOTO MHCTUTYTa BHHOTpAJapCcTBa W
BuHoAenusA-¢puanania ®IBHY «DenepanbHbiii PocTOBCKUI arpapHblii HaydHBIH IEHTP» B COOTBET-
CTBHHM C OOILICHPHHITHIMU METOJAMU. AJITANITUBHBIM MOTEHIMAT K HU3KUM OTPUIATEIHHBIM TEMIIC-
paTypaM pa3iuyHBIX COPTOB OLIEHHMBAIM C MOMOUIBIO MPOMOPaKHUBAHHS OJPEBECHEBIINX OIHOJET-
HHUX MOOEroB B XOJIOAUILHON KaMmepe B clieayrommx skcrnosunusax: 18 ° C — 24 gaca; -25 ° C — 12
gacoB; -30° C — 8 4acoB ¢ MOCIEAYIOUIMM OIPEAEICHUEM KOJIUYECTBA JKUBBIX U MOBPEKICHHBIX
rnas3koB. [IpenBapuTenbHO OHM MPOXOMUIN 3aKAJKY B €CTECTBEHHBIX YCIOBUSX, a 3aTEM X 3aKalu-
BaJId B MCKYCCTBEHHBIX, C MOCTENEHHBIM MOHMKEHHEM Temmepatypsl oT -5 ° C go -15 ° C (7 cyTok)
C TIOCJIEIYIOIUM ONpEAICTICHHEM KOJIMYECTBA KHUBBIX U MOBPEKICHHBIX TJIA3KOB, MPOBEJCHHOTO MO-
clie TIOCTETIIEHHOTO OTTauBaHUsl pacTUTENbHOro MaTepuana. dpaxiuu Boabl (CBS3aHHYIO M CBOOO/I-
HYI0) ONpENeNsuid pepakTOMETPUIECKAM METOJOM C yYETOM KOJMYECTBA OCTABINEHCS B TKaHSX
«CBSI3aHHOI» BOJIBI ¥ C UCTIOJIH30BAHUEM THIIEPTOHUYECKOTO PACTBOPA CaXapo3bl B pa3HBIX KOHIICH-
Tpaiusax. Pe3yabTaThl M BBIBOJBL. BhIsgBIICHO, yTO Hanboee aganTUBHBIC K Mopo3y copta (Kobep
5bB, Kpucrami, ®uoneToBslil paHHuii) gaxe npu Bo3aeicTBud Temmepatypst -30 ° C umenu 10 8 %
MOJIHOCTBIO COXpPAaHEHHBIX TIa3KkoB U 13...25% YacTHYHO MOBPEXJIEHHBIX. Y OCTAIBHBIX COPTOB
HaAOI0AaNach MPAaKTUYECKH TONHAsI THOENb Tha3koB. K Hadany moiHOHM 3penoctu moderos copep-
JKaHUE BOJBl B HUX CTaOmiIn3upoBaioch Ha ypoBHe 50...61% ¢ TeHACHUHMEH CHIKEHUS B MEPHOJ
YCTOHYMBOI MOpO3HOHM mMoronabl. B 3uMHMI mepuoja oOliee KOJIMYECTBO BOJBI YMEHBINAIOCH IO
cpaBHEHHMIO ¢ (a3oi 3aKajlWBaHHA, HO M3MEHWIOCh MEHEE CYIIECTBEHHO, YeM COOTHOIICHUE ee
¢dpaxuuii (B 2,0-2,8 pasa). [TogTBepKaeHa 3aBUCUMOCTb MEK/y CTCIICHBIO aaanTal[iid K HU3KUM OT-
pHIIATENbHBIM TEMIIEpATypaM OJPEBECHEBIINX MOOErOB pa3HBIX COPTOB BUHOIPAJa M COCTOSIHUEM B
HUX BOABI B mepuos mokos (r=0,88...0,92).

Knrwouegvle cnosa: o600nenHocms nobez2os eunocpada, copma UHOpadd, adanmues-
HOCMb 8UHO2PAOA, MOPO30YCMOUYUBOCHL BUHOSPAOA.

HutupoBanue. ApecroBa H. O., Ps6uyn U. O. OcoGeHHOCTH OBOJIHEHHOCTH TTOOETOB pacTeHHUH pas-
JUYHBIX COPTOB BHHOTPAJa MPH aJIaTAllid K HU3KUM OTPHIIATENILHBIM TeMIiepaTypam HM3zgecmus HB
AVK. 2023. 3(71). 76-86. DOI: 10.32786/2071-9485-2023-03-07.

ABTOpCcKMii BKJIaA. Bce aBTOphI HACTOSIIErO MCCIEIOBAHUS TPUHUMAIH HEOCPEICTBEHHOE yJIaCTHE B
TIJIaHUPOBAHWH, BBIMTOJJHCHUN W aHAJIN3C JAaHHOI'O MCCIICOOBaHU. Bce ABTOPbI HaCTO’IHlefI CTaTbU O3HAKO-
MUIIUCH C IIPEACTABJICHHBIM OKOHYATCIbHBIM BaApUaHTOM U OJIOGDI/UH/I €ro.

KoHdaukT nHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(IJINKTa HHTEPECOB.

BBenenne BuHorpaaHble HacaXk/IeHUs, MPOU3PACTAIOIINE B YMEPEHHOM KIMMaTHue-
CKOM IIOsICE, TOBOJIHO 4YacTO MOBPEXJIAIOTCs Mopo3aMu. [loBpexaeHre BUHOIPaJHON JIO3bI
MOYKET MPOU30UTH BECHOM, OCEHBIO WJIM 3UMOM BO MHOTHMX PErMOHAaX BbIPAIMBAHUSI BHUHO-
rpazna B Poccun.

B 20 Beke cypoBble 3UMbI C KPUTUYECKH HU3KUMH OTPULIATENIbHBIMU TEMIIEpaTypaMu U
CYIIECTBEHHBIMHU MOBPEXKICHUSIMH WM THOENBIO paCTEeHU BUHOTPAJia IOBTOPSUIUCH B YCIIOBU-
ax PocroBckoii o6nactu ¢ yactoroil oauH pa3 B 10-15 net. 3a nocnennue 20 et Takue KpUTH-
YyecKHe YCJIOBUS B 3UMHHUI nepuoji Habmogamuch B 2006 1, korna Hep000p yposkas Mo MpH-
YUHE MOBPEXKICHUS pacTeHUH MOpo3aMH y OoJsbimuHCTBa copToB Aocturan S50...100 % mnpu
MOJTHOW TUOeNIu pacTeHUH OTIENbHBIX COPTOB. B CBS3u ¢ O4YEBUJIHBIM M3MEHEHUEM KIMMara
MIpeNoJaraercs, 4Yro 3UuMbl CTAHYT MEHEE CYpPOBBIMH, OJIHAKO IPU 3TOM BO3MOXKHO YBEIHYe-
HHE YaCTOThI KCTPEMAIbHBIX MOTOIHBIX SBICHHM, 0COOCHHO B 3uMHUI nepuo. [loatomy uzyde-
Hue (aKkTOpOB, BIMSIOIIUX Ha MOPO30YCTONYMBOCTh BUHOI'PAJHOTO PACTEHUS, SIBJISETCS BaXK-
HBIM JUIs PELIeHUs 3a]ja4 YCTOMYMBOIO pa3BUTHS BUHOTpajapcTsa [3, 4, 13].
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B mocnemnue ronpl 10cTaToYHO OONBIION MHTEPEC YUYEHBIX MPOSBIACTCS K H3yde-
HUIO MEXaHU3MOB, BIUAIONIMX HA XOJOJA0YCTOWYUBOCTh BUHOTPAIa HA (PU3UOTOTHIECKOM U
MOJIEKYTSIPHOM ypoBHX. [loHuManne GU3MOIOTHUECKUX MEXaHU3MOB aJIaITUBHOCTH, CBS-
3aHHBIX C YCTOMYMBOCTHIO K 3aMOpO3KaM BHUHOTpaja, JAa€T BO3MOXXHOCTh ONTHUMAJIBHO IIO-
no0path copTa K ONPEACIICHHOMY MECTY Mpou3pacTanus, o0ecreynBaeT MUHUMHU3AIUIO T10-
TEphb OT 3aMOPO3KOB [2, 6].

[Iporiecc amanranyy BUHOTPAJHBIX PACTEHUH K HU3KUM TEMIIEpaTypaM MpPOUCXOIUT B
MIEPUOJ] TOKOSI BUHOTPaIHBIX pacTeHuid. C ceHTs0ps no nexabpb pacTeHHsl alalTUPYIOTCS K XO-
noxy. B 3TOT mepro/; moJI0KUTENIbHBIE TEMIIEPATYPhl CHUKAIOTCS 10 HU3KUX MOJIOKUTEITBLHBIX 1
HE3HAYUTEIIbHBIX MOPO30B, YTO COMPOBOXKIACTCS M3MEHEHMSIMH B OOMEHE BEIIECTB M HAKOTLIC-
HUEM COEIMHEHHH, TIPEAOXPAHSIONINX KJIETKH OT TIOBPEXKICHUN HU3KUMU TeMIIEpaTypamH.

B nepuon ¢ nexabpst mo ¢eBpansb mposBIIsSETCS MaKCUMalIbHASE MOPO30CTOMKOCTh BUHO-
rpaga (3HI0JIOPMAHTHOCTh). B 3TOT nmeproa nporomiazma KiIeTOK 00€3B0KUBAETCS 3a CUET €€
CBSI3BIBAHMS C BHICOKOMOJICKYJISIPHBIMU COSAMHEHUSMHU, YTO YBEJIMUMBACT 3al[UTHHIC CBOMCTBA
kieToK. [loBbIlIeHNE aIlanTUBHOCTH PACTEHUN K HU3KUM OTPHIATEILHBIM TEMIIEpaTypaMm o0y-
CJIOBJICHO TOBBIMICHUEM THAPOPIIEHOCTH M BS3KOCTU MPOTOTUIA3MBI, YBETUYCHUEM aKTHBHO-
CTH HEKOTOPHIX ()EPMEHTOB, U3MEHEHHUSMHU B YIIIEBOJHOM OOMEHE M JPYTMMU OMOXMMHYECKH-
MH peakuusMu. MOpo30CTOMKOCTh 3aJI0’)K€HA TE€HETHYECKH, OHA TMPOSIBIISIETCS TOJIBKO MOCIIE
MIPOXOKICHHS pAaCTEHUEM MEPHO/ia aKKIMMATH3alMU, B TEYCHHE KOTOPOTO MPOUCXOIUT CHHU-
YKEHHUE COAepKaHUs CBOOOIHOM BOJIBI B TKAHIX U MOBBIIIICHUE OCMOTHYECKOTO JaBJICHHS. ITO
3aIMINAET KJIETKH OT 00pa30BaHUsl BHYTPUKIETOYHOTO JIbJA.

VYpoBeHb afanTauy BUHOTPaAa K HU3KAM TEMIIEpaTypaM 3aBUCHT OT psiia (pakTopos, B
TOM YHCJIE OT TEHETHYECKUX OCOOEHHOCTEH COpTa, CBOEBPEMEHHOTO MPEKPaIeHUsI POCTa T0-
0eroB; HaKOIUICHUS B HUX JIOCTATOYHOTO KOJIMYECTBA IJIACTUYECKUX BEIIECTB; BHICOKOM CTe-
MIEHU BBI3PEBAHMS MOOETOB; BO3MOXKHOCTH 3aKaJMBAaHUS PACTCHUN K HU3KUM TeMIIepaTypam,
MIPOIOJDKUTEIILHOCTH MOPO3HOTO Tiepuoaa u T.4. [10, 11].

MexaHu3M ajantanui K HU3KUM OTPUIIATEILHBIM TEMIIEpaTypaM CBs3aH, B TOM YHC-
Jie, C BOJHBIM TMOTEHIIMAJIOM PAaCTeHUH B MEPHO]I MOATOTOBKH K TT0KOIO [1]. Best Boga B pactu-
TEIBHBIX KJIETKaX HAXOJUTCS B YIOPSIAOUYEHHOM COCTOSIHUH, HO HE OJJHOPOJHA TI0 CBOMCTBAM,
OTNPENETSIONIUM €€ 3HaueHue il >KU3HM pacteHus. [lo cTpyKTypHO-GYHKIIMOHATBLHBIM
CBOMCTBAM BOJIa B TKAHAX PACTCHHI MOIpa3IeseTCs Ha CBSI3aHHYIO U cBOOOaHYI0. Du3mnoio-
TUYECKOE 3HaUeHHUE CBOOOHOM M CBSI3aHHOM BOJBI pa3nudHo. B oOMeHe BelecTB pacTeHui
Y4acTBYET TOJIbKO cBOOOAHAs Boja. OT Hee 3aBUCUT MHTEHCUBHOCTH (PM3HOJOTUUECKHUX MPO-
1IECCOB, B TOM 4YHCJIE M TEMIIbl pOCTa KJICTOK M TKaHed. CBsi3aHHAs ¢ MOJIEKYJaMHU JAPYTUX
BEIIECTB BOJA O0ECIEUNBAET BOJOYAEPKUBAIOIIYIO CIIOCOOHOCTH KJeTOK. IloBbIieHue cBs-
3aHHOM BOJIbI MTPOMCXOIHUT 32 CUET BO3pACTaHUS THAPOGUILHOCTH KOJIJIOUIOB U YBEITUUCHUS
WX KOJIMYECTBA, YTO CIOCOOCTBYET M3MEHEHMIO BS3KOCTH ITUTOTUIA3MbI KJIETOK. CBs3aHHas
BOJIa B 3UMHHUU NEPHOJI CO3aeT O0Jiee MIOTHBIE U MPOYHBIE CTPYKTYPHI C BHICOKOMOJIEKY-
JSIPHBIMU COCMHEHUSIMHU, YeM B Mepuoj] Beretanuu. Ho mpu KpUTHYECKOM CHIDKEHHH TEM-
nepaTypsl U3 BOJIBI MOTYT 00pa30BaThCsl KPUCTAIUIBI JIbJ]a, KOTOPBIE CIIOCOOHBI BBI3BATH TO-
BPEXICHUSI KJIECTOYHBIX CTPYKTYp. Takue MOBPEXACHHUS BO3HUKAIOT, €CIU CHJIBI MEXaHWYe-
CKOTO JIaBJICHUS KPHUCTAJUIOB JIb/Ia WJIM THAPOCTATUYCCKOTO JABJICHHS BOJBI PU TAsTHUH JIb/1a
MIPEBBIIAIOT CUITY CBS3EH MEKYy BHICOKOMOJICKYISPHBIMU KOMIIOHEHTAMH TIPOTOTUIa3MBI [7].
Kpucranns! 1paa B KileTKax 00pa3yroTcs MPU Pe3KOM CHIDKCHHH TEMITEpaTyphl HIKE KPUTH-
YECKUX 3HAYCHHUH WM TPH JACUCTBUU KPUTHUYECKUX OTPHUIATEIBHBIX TEMIIEPAaTyp B TEUCHHUE
MIPOIOJDKUTENILHOTO Tepuoa. Takue siBaeHus B ycloBusx PocToBckoit 061acTu HaOm0qar0T-
CSl PEAKO W MPHUBOJAT K CYINIECTBEHHBIM MOBPEXKICHUSIM U THOEIN BUHOTPATHBIX PACTCHUH.
Yanie HaOiromaeTcs 4epeloBaHNe OTPULIATEIILHON TeMIIepaTyphl C OTTENEISIMHU, KOTJa eCTh
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PHUCK NpOOYX/IEeHUS POCTOBOW aKTUBHOCTH PAaCTEHUN U MOBPEXJIEHUs UX TkaHel. [y axam-
TallMy PacTeHUU K TaKUM SIBJICHUSIM HEOOXOJUMO YCTOMYMBOE COCTOSHHE CBSI3aHHOM BOJBI,
KOJIMYECTBO KOTOPO# mpeodiamaer Haj cBOOOIHOM [12].

ens uccnenoBanuii. OLIEHUTH aIaNITUBHBIE CTOCOOHOCTH PACTEHHUM Pa3IMYHBIX COP-
TOB BHHOIPaJa K HU3KUM OTPULIATENIBHBIM TEMIIEpaTypaM I10 COJEPKAHUIO BOJbI B TKaHSIX
no0eros. B 3amaun ucciemoBaHui BXOIWiIa OIEHKAa COCTOSIHHS BOIBI B TKaHIX IIOOETOB B
pasnuuHble (a3bl BEreTau U MnoKosl.

Marepuajbl 1 MeToAbl. OOBEKTOM HCCIIEIOBAaHUM SBIISIIUCH TOOETH Pa3IMYHBIX 1O
MIPOUCXOXKICHUIO U aJaNTallui K HU3KUM OTPULIATEIbHBIM TEMIIEpATypaM COPTOB BUHOIpaja.
UccnenoBanus npoBoawin B PocToBckoll 00JaCTH Ha ONBITHOM IOJ€ M B Ja0OPaTOpHBIX
ycnoBusax Beepoccuiickoro Hay4HO-MCCIIEI0BATENbCKOIO UHCTUTYTa BUHOTPaJapcTBa U BU-
HOJIETIUS B YCIIOBUSIX CEBEPHOM 30HBI IPOMBIIIJIEHHOT'O BUHOTPa1apCTBa.

3umHuil niepuoa B PocToBckoi 005acT XapaKTepHU3yeTcsl HEYCTOMYUBOCTHIO U He-
3HAYUTEJILHON MOIIHOCTBHIO CHETOBOI'O MOKpOBa. MUHUMAaNbHbIE TEMIIEPATyphl B IEPUOJ TI0-
KOSl MOT'YT JIOCTUTraTh B OTAeIbHbIE ToabI -30... -35° C, makcumanbubie +12... +15 ° C. T'omxo-
BOM XOJ TEMIIEpaTyp CBHJETEIbCTBYET O KOHTHMHEHTAIbHOCTH Kiumata. CpeaHsisi rogoBas
TeMmeparypa cocrapisger okojo +9°C. Ilepuon co cpenneii remneparypoi Beiie 0 ® C npo-
noipkaeTcs B cpeaneM 250 mHei, cyMMa akTHBHBIX TemrepaTyp cocrasiser 3300...3400 °C.
W3-3a BEpOSATHOCTU HU3KUX OTPULIATENIBHBIX TEMIEPATYp B 3UMHHUI IEpUOJ PACTEHUs €BpO-
MEHCKUX COPTOB BUHOTPajia yKpbIBatoTcs Ha 3uMy. CopTa BUHOTPaJa, SBJISIOLIMECS IO MPO-
HCXOXJACHUIO MEXBUJOBBIMU T'MOpUIaMH ¢ y4acTHEM aMypCKOIO BUHOTpaja WM aMepUKaH-
CKUX COPTOB, KYJIbTUBHPYIOTCS 0€3 YKPBITUS Ha 3UMY.

Jlns vccrnenoBaHus ObUIM B3ATHl COpTa Pa3lIMUHOIO MPOMCXOXKIeHUs. B ux yucne ru-
OpHIHbBIE COpTa C YYaCTHEM aMypCKOTO WJIM aMEPUKAHCKOTO POAMTENEN ¢ MOBBIILIEHHOM aarnTa-
IIMOHHOM CTIOCOOHOCTHIO K Mopo3am: Kpuctamn (Anbdpen-100 x Ceiis Bumap B 12-375); ®@uo-
neroBbiii panHuii (CeBeprbiii X Myckat ['amOyprekwmif); Boctopr ((3apst ceBepa x Jlonopec) x
Pycckuii pannuit); Kodep 5bb (bepnanmuepu x Pumapua), a Taxke copra Vitis vinifera, ne-
yCTOMUMBBIE K HU3KUM OTpularenbHbiM Temiiepatypam: Kadepne CoBunboH (Kabepue ®@pan X
CoBunboH brnan); CubrpbkoBblii (ecTecTBEHHBIMI cesiHell copTta [1yXiIakoBCKUii Oemblit).

HccenenoBanus MOpO30yCTOMYMBOCTH BUHOTPaAa IpoBoaniu 1o meroauke B. A. Ile-
pep (2009). AnanTUBHBIN NOTEHIMAT K HU3KUM OTPHUIATEIbHBIM TEMIIEpaTypaM pa3indHbIX
COpPTOB OIIEHMBAJIM C MOMOIIbIO NMPOMOPAKUBAHUS OJPEBECHEBIINX OJIHOJIETHUX MOOEroB B
XOJIOIMIIBHON KaMepe B CIEAYIOIUX dKcno3uiusx: -18 ° C — 24 vaca; -25 ° C- 12 vacos; -30°
C- 8 yacoB ¢ MOCHEAYIOIINM OIPEIEICHUEM KOJMYECTBA KUBBIX U IMOBPEXKICHHBIX IJIa3KOB.
[IpenBapuTeIbHO OHU MTPOXOIMIIM 3aKaJIKy B €CTECTBEHHbBIX YCIOBHSX, a 3aTEM UX 3aKaJllBa-
JIM B UCKYCCTBEHHBIX, C OCTENEHHBIM TIOHMKEHHEM TeMmeparypbl ot -5 ° C 1o -15° C (7 cy-
TOK) C MOCJENYIOIIUM ONpEeIEHUEM KOJIMUECTBA KUBBIX U MOBPEXKACHHBIX I1a3K0OB, POBE-
JIEHHOTO I0CJI€ IOCTENIEHHOT0 OTTauBaHUs PaCTUTEIBLHOTO MaTepHaa.

OO111ee KOIMYECTBO BOJIbI B BBI3PEBIIUX MoOErax Oompeiesisiiii IMyTeM UX BbICYILHBa-
aus npu temneparype 100...105 © C. ®pakiyn Boasl (CBA3aHHYIO M CBOOOIHYIO) ONPENEIISIIN
pedpakTOMETPUUECKUM METOJOM C YYETOM KOJIMYECTBA OCTABILIEHCS B TKAHAX «CBS3AHHON»
BO/Ibl, 3aBUCAIIEH OT BOAOYJEPKUBAIOIIUX CHJI KJIETOUHBIX KOJUIOMIOB IIPU KCIIOJIb30BAHUU
TUIEPTOHUYECKOTO PACTBOPA Caxapo3bl B Pa3HBIX KOHIEHTPALIUSX.

Pe3yabTaTel um o6cy:kaenue. [lo cpenHeMHOTojleTHUM HAOMIONEHUSIM B TOJIEBBIX
YCIIOBUSAX COpTa BUHOIPaJa, HaXOASIIKUECs B U3YYEHUU, UIMEIU Pa3IN4HyI0 CTEIEHb MOPO30-
cToitkocTu: oT Bbicokoi — copT Kobep 5 bb (-30 C ) no Huskoii— copt CubuprkoBsiii — (-15-
18 C) (Tabmuma 1).

Ha Mop030ycTOHYNBOCTD pacTeHHI BIUAIOT TEHETUUECKHE OCOOCHHOCTH COPTOB U MX
sKoJIoro-reorpagudeckoe npoucxoxaenue [9, 14].
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Tabmuia 1 — Mopo30ycTOHYHUBOCTE COPTOB BUHOTPaaa
(cpemHeMHOTOJIETHHE TaHHBIE B TOJICBBIX YCIOBHUSX )
Table 1 — Frost resistance of grape varieties (average long-term data in the field)

Copt Mopo30ycTOMYHUBOCTH CrerneHb MOPO30yCTONIUBOCTH
KobGep S6b -30C BBICOKAsI
Kpucramn -29 C BBICOKas
@DHOETOBBIM paHHUI -23-26 C YMEpEHHAs
BocTtopr -23-26 C yMepeHHast
Kabepue CoBrHBOH -19-22 C HU3Kas
CHOUPHKOBBII -15-18 C HU3Kas

Coprta, otHOCsmuecs Kk V. vinifera (Kabepae CoBunboH, CHOMPBHKOBEIN), TOCTUTAIOT
MaKCHUMaJIbHOM MOPO30CTOMKOCTH B CE€peluHE 3UMbI (BTOpas MOJIOBHUHA SHBaps), THOpuUabI V.
vinifera ¢ ydactueM amepukaHckux BuJoB (Kpucrami) — B cepeuHe U KOHIE 3UMBbI (BTOpast
nojioBuHa (heBpasi), THOpusl V. vinifera ¢ yaactuem V. amurensiseé (Boctopr, ®noneToBbii
paHHUil) — B Hauaze (1exadpb) U B CEPEAUHE 3UMBI.

bruta n3ydeHa creneHb COXPAaHHOCTH TJIa3KOB COPTOB BUHOTPAZa B 3aBUCHMOCTH OT
HCKYCCTBEHHOTO MPOMOPaKMBAHUS MPU TeMmeparypax -15°% -25 ° u -30 ° C. Hccnexyembie
COpTa Pa3JINYHOIO 3KOJOro-reorpauyeckoro MpOUCXOXKIACHUS pa3Inyaluch MO ajanTalu-
OHHBIM CIOCOOHOCTSIM K HU3KHM OTPHIIATEIBHBIM TEMIIEpaTypaM, KOTOpPbIE MPOSBUIHNCH B
pa3Hoil CTeNeHN NOBPEXACHHUS TJIa3KOB MOCJIE TAKOBOTO BO3AecTBUS (Tabnuua 2).

Tabnuua 2 — CoXpaHHOCTB IIa3KOB OJPEBECHEBUINX TOOETOB Y PAa3IMYHBIX COPTOB MOCIIE
HUX IIPOMOpPaKUBAHUS
Table 2 — Preservation of buds of lignified shoots in different varieties after their freezing

CoxpaHHOCTh IJIa3KOB MPHU TeMIepatype, %o
-15°C -25°C -30°C
Copr 6e3 1o- YaCTHYHO 0e3 1o- JaCTHYHO 0e3 1o- JaCTHYHO
BpEKIC- MOBpe- BpEKIC- MOBpe- BpEKIC- TIOBpe-

HUH JKJICHHBIX HUH JKJICHHBIX HUH JKJICHHBIX
Kpucramn 90 10 51 19 10 25
@DHoneToBBI paHHUN 89 3 50 17 8 13
Boctopr 67 6 38 19 0 8
Kabepue CoBHHBOH 68 13 20 15 0 0
CuOHpBHKOBBIH 46 10 0 13 0 0
Kobep 5 bb 93 6 75 10 12 32

Haubonee anantuBHbIE K HU3KUM OTpHLIaTEIbHBIM TeMiiepatypaMm copta (Kobep 5BB,
Kpucramn) naxe npu BozjaeiictBuu Temieparypsi -30° C umenu 10 10...12 % MOJHOCTBIO CO-
XpaHEHHBIX TJIa3KOB C *KUBBIMHM LIEHTPAJbHON M 3aMellarouumMu noykamu u 25...32% ua-
CTHYHO TIOBPEXJACHHBIX, KOTa HAOII0JaIach XOTs OBl OJIHA JKMBas MMOYKa. Y MEHee CTOMKUX
coptoB (Kabepue CoBunboH, CuOMpPHKOBBII) Ha0M01a1ach MOIHAs THOENb TJ1a3KOB.

HccnenoBanus IMHAMUKHA W3MEHEHUS KOJMYECTBEHHOTO W KAUECTBEHHOTO COCTaBa
BOJIBI B TKAHSIX MOOETOB MOKA3alli, YTO B IMEPBOM MOJIOBUHE BETETAI[MH PACTEHUS BCEX M3yda-
€MBIX COPTOB XapaKTepPU30BAIUCh HU3KOHM BOJOYIEPKUBAIOIIEH CIOCOOHOCTBIO KJIETOK B (ha-
3bI aKTUBHOTO POCTa PAaCTEHUIl 1 MUHUMAJIBLHBIM KOJIHMYECTBOM CBS3aHHOM BOJIBI IO OTHOIIIE-
HUIO K CBOOOTHOM (Tabmuma 3).

VY coproB Kpucrami, @uosnerosslii panauii, Kodep 5bb na ¢one Oonee pannero Hauana
BEreTald OTMEUYEHO HauOosiblee KOJIMYECTBO OOIeld U CBOOOAHOW (OPM BOIBI, YTO MOKHO
OOBSCHUTH 00JIee aKTUBHBIMUA POCTOBBIMHU U aCCHUMIJIIIMOHHBIME TIpOIiecCaMy. Y MEHee CTOM-
KUX K OTPHUIIATEIbHBIM TEMIIEpaTypaM COPTOB B 3TOMW (pa3e Bererarmy COOTHOUICHUE CBS3AHHOW
1 cBOOOIHOM BOJIbI ObLIO BhILIE. B (hase pocTa sAroj CymecTBEHHOCTh pa3inyuil MEKAY COpTaMU
T0 BJIQXKHOCTH TTOOETOB M COOTHOIIICHHUIO B UX TKaHAX (DpaKIMii BOIBI HE JTOKa3aHa.
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Tabnuna 3 — OO1Iee KOIUYECTBO BOJBI M COOTHOIICHHE (DPaKIIUK BOIBI
(cBsI3aHHOM K CBOOO/IHON) B MMOOErax pa3iniHbIX COPTOB BUHOTPAIa B MEPUOJ BEreTalluH
Table 3 — The total amount of water and the ratio of water fractions (bound to free) in the shoots of
various grape varieties during the growing season

da3pl BereTanuu
Copr Hayalo Bereralnuu POCT SATOA BBI3pEBaHHE T0OETOB
BI&X- | COOTHOIIEHME | BJaX- | COOTHOIIE- | BIaX- |COOTHOIIEHNE

HOCTB, %| (pakumii | HOCTh, % | HYie (hpakimii | HOCTh, % |  (pakituii
Kpucramn 82 0,10 70 0,25 50 1,3
DuUONIEeTOBBIA paHHUN 81 0,09 70 0,25 50 1,2
Bocropr 78 0,07 68 0,24 52 1,1
Kabepue CoBrHBOH 76 0,14 69 0,21 57 0,7
CHOUPHKOBBII 77 0,14 70 0,22 61 0,6
KobGep Sbb 80 0,09 69 0,23 51 1,1
HCP 5 3,0 0,03 2,5 0,05 4,0 0,3

K Hauany nonHoit 3penoctu noOeros coaep:kaHue BOJbl B HUX CTa0MIN3UPOBAIOCH Ha
ypoBHE 50...61% c TeHAeHLIMENW CHWKEHUS B MEPUOJ YCTOMYMBOM MOpO3HOU morojsl. [Ipu
3TOM HM3MEHWJIOCh COOTHOUIEHHE MEXIY Pa3IMUHbIMU (QpakusMU BOJAbI: YMEHBLIEHHE CBO-
00JHOW U yBeIMUYEHUE CBA3aHHOW. Y 0ojiee aJJanTUBHBIX K MOPO3Yy COPTOB Oblja BBISBIICHA
0oJsiee HU3Kas OBOJHEHHOCTh NOOEroB M MOHMKEHHOE COJIep’KaHue BOJIbI B CBOOOIHON (hop-
Mme. Y coptoB Kabeprue CoBuHb0oH 1 CHOMPHKOBBII 00I1ee KOJTMYECTBO BOJIbI OBIJIO HA YPOBHE
57...61%, uTO yKa3bIBae€T Ha JOCTATOYHO BHICOKYIO aKTUBHOCTh OOMEHa BELIECTB B KJIETKAX
pacTeHuii, He3aBEepIICHHOCTh IIPOIIECCOB BhI3pEBaHUS TIOOETOB.

B nepuos nmoxost mpossBUIMCH HAUOOJBIIME PA3IUYUS MEXKIY PACTEHUSIMHU IO COOT-
HOILIEHHUIO (ppakuuii Bojbl (Tabnuua 4)

Tabnuna 4 — O01Iee KOINYECTBO BOJBI M COOTHOIIICHHE ee (hpaKimii (CBI3aHHON K CBOOOTHOI) B
OJIPEBECHEBIINX MOOErax pasIniHbIX COPTOB BUHOTPAJIA B MEPUOJ TOKOS
Table 4 — The total amount of water and the ratio of its fractions (bound to free) in lignified shoots of
various grape varieties during the dormant period

Hosi6pn JeKaopb STHBaph
Copr BAAN | COOTHO™ - prai- | 9™ | Bra- | coorHowenue

HOCTh | IIICHHE o TIIEHHE o .

o (bpaxuii HOCTB, % (bpaKuii HOCTB, % (paxumit
Kpucrasmn 46 1,6 46 2,5 44 2,8
DUONETOBBIN paHHUN 44 1,5 45 2,3 45 2,7
Bocropr 48 1,3 45 2,1 46 2.4
Kabepue CoBrHBOH 53 1,1 49 1,7 48 2,1
CHOUPHKOBBII 54 1,0 50 1,5 50 2,0
Kobep 5bb 48 1,5 45 2,2 45 2,8
HCP o5 3,0 0,2 3,0 0,3

B 3umaMiIT iepuoa 001ee KoJIMuecTBO BOJIbI YMEHBIIMIIOCH, TI0 CPaBHEHUIO C (ha3oi
3aKaJIMBaHMSI, HO U3MEHMIIOCh MEHEE CYIIECTBEHHO, YEM COOTHOLIEHHE ee ppakuuil. Y Ooiee
aJIaliTUBHBIX K HU3KUM OTpULATENbHbIM TemieparypaM coptoB (Kpucrami, ®uonetoBbliit
pannuii, Kobep 5bb) B siHBape KOJIMUYECTBO CBSA3aHHOI BOJBI MPEBBIIIANIO KOJIMYECTBO CBO-
6oaHOM B 2,7...2,8 paza, 4TO CyIIECTBEHHO BBIIIE, YEM y MEHee CTOWKUX copToB (B 2,0...2,4
pa3za). O01ee KOJIM4YECTBO BOJbI B oOErax Bcex COPTOB B 3UMHUMN nepuo] gocturaino 50%...
44 % B 3aBUCUMOCTH OT COpTA.

UccnenoBaTenu 0TMEUarOT pa3HylO CTENEHb BIHMSHUS OBOJHEHHOCTH NTOOETOB B TIEpU-
0J1 ITOKOSI HA MOPO30CTOMKOCTh BUHOTpaAa. B pannux uccnenosanusx Hamman J.R, Renquist
RA, Hughes HG (1999) oTtmeuaercs, 4To U3MEHEHHSI COJEPKAHUS BOJIbI B OOETrax HE CUIILHO
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KOPPETUPYIOT C MOPO30YCTOMYMBOCTHIO BUHOTPA/IHBIX PACTEHUM, TOrJa Kak OoJiee MO3AHHE
uccnenonanus Ershadi et al, Karimi R. [5, 8] nmoka3anu TecHyto 00paTHYyIO CBS3b MEXAY ITU-
MU [TOKa3aTEeISIMHU.

Hamu npoananu3upoBaHO BIIMSHUE OOILEro KOJIMYECTBA BOABI U COOTHOLIEHUS CBSI-
3aHHOW (pakiuu U cBOOOJHON (PpaKIMy B BBI3PEBIIMX MOOETax B JIBa CpOKA: B HOSIOpE — B
HaYaJbHBIN MEepPHO/ aKKIMMATHU3allid BHHOTPAJHBIX PACTEHUH M B SHBape, KOT/Ia MOPO30-
CTOMKOCTb PacTEHUH MPOSBIsIIACh B HAMOOJbILIEH cTenenu (Tadbauua 5).

Tabnuna 5 — BiusiHre cOCTOSHUSI BOJIBI B BBI3PEBIINX MTOOErax pa3HbIX COPTOB BUHOTPaJia HA CTENEHb
UX ajarnTalnui K HU3KUM OTpULATCIIbHBIM TEMIIEpaTypamMm
Table 5 — Influence of the state of water in mature shoots of different varieties of grapes on the degree
of their adaptation to low negative temperatures

CoxpaHHOCTb IJj1a3- Hos6pb SAuBapp
Coprt KOB ITOCTIC JICUCTBHS |  BIIAXK- COOTHOITNIEHHE | BIIaXK- | COOTHOIIEHHE
t-30°C, % HOCTb, % ¢pakuuit  |HOCTB, % |  (pakimii
Kpucramn 35 46 1,6 44 2,8
@DHOIETOBBIM paHHUI 21 44 1,5 45 2,7
Bocropr 8 48 1,3 44 2,4
Kabepue CoBrHBOH 0 53 1,1 48 2,1
CuOHUPHKOBBIIt 0 54 1,0 50 2,0
Kobep 55b 44 48 1,5 45 2,8
HCP o5 3,0 0,2 3,0 0,3
r 0,88 0,92

Hammumu nccnenoBanusMu ycTaHOBJIEHA yMepeHHasi oOpaTHast CBSI3b a/1allTalliOHHO-
ro MOTEeHIIMajaa K HU3KUM OTPULIATENIbHBIM TEMIIEpaTypaM OJpPEBECHEBLINX TOOETOB pa3HbIX
COpPTOB BUHOI'PaJia M OBOJAHEHHOCTH 110OEroB B HOsIOpe U stHBape. Koapdunuent koppensuuu
coctasui -0,67.

3aBUCUMOCTb COXPAHHOCTH I'J1a3KOB BBI3PEBIINX MOOETOB OT COOTHOILIEHHUS B HUX
(dbpakuumii BobI (CBA3aHHOM K CBOOOHOM) TOKa3aHa CTATUCTUYECKUMHU METOJaMH — BBISIBJICHA
TecHas mpsiMasi KOppesLMOHHAs CBsI3b. B Hanbob1Iel CTeNeHn 3TO BIUSHUE OTMEUEHO B
3UMHUH TIEPUOJI, IOCIe jeicTBust Temreparypsl -30° C (pucyHok 1).

40
5 R2=0,784 4
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CoxpaHHOCTS Ma3KoB, %
2
]
B

5 / /
/ /
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0 L L B
0,5 1 3 2 , 2. 3
CooTHoureHNe cBA3HOI K cBOOOAHOI (hpaKim
® CooTHoeHne ¢gpaxumii, Hoa6ps ® CooTHOmeHNe BppakiHii, sHBaPh

Pucynok 1 — KoppensimoHHbIe CBSI3M COXPAHHOCTH TJIA3KOB H COOTHOIIEHUS CBSI3HON M CBOOOIHON
(dpakuuii BOABI B BEI3PEBIINX 1M0OETax BUHOTpaaa
Figure 1 — Correlations of the safety of eyes and the ratio of cohesive and free fractions of water in
mature grape shoots
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3akmoyenue. Hanbonee aqanTuBHbIe K HU3KMM OTPHIIATEILHBIM TEMIIEpaTypaM cOpTa BUHO-
rpana (Ko6ep Sbb, Kpucrasmi, ®uoneroBsiii paHHUi) Jake IpU Bo3aeiHcTBIM Temieparypsl -30 ° C
uMenu 10 8 % MOTHOCThIO COXpaHEHHBIX Ii1a3koB U 13...25% 9yacTHUYHO MOBPEXAEHHBIX. Y OCTallb-
HBIX COPTOB HAOIIOIANIaCh MOJTHAS THOEIb IIa3KOB.

B nepBoil nosioBUHE BereTallul pacTeHUs] BCEX M3YyYaeMbIX COPTOB XapaKTEpU30BaJIMCh HU3-
KOW BOJIOYICPIKUBAIOIICH CIIOCOOHOCTBIO KJIETOK B (pa3bl aKTUBHOTO POCTA PACTCHUH M MUHHMMAllb-
HBIM KOJIMYECTBOM CBSI3aHHOM BOJIBI 110 OTHOIICHHUIO K CBOOOHOM, IIPUYEM y MEHEEe CTOMKUX COPTOB B
3TOM (ha3e Bereraluu COOTHOIICHHE CBSI3aHHON M CBOOOIHOM BOJIbI OBLIO BBIIIIE.

OO11ee KOMMYECTBO BOJIBI B 3UMHUI TEPHOJT YMEHbBINAIOCH MO CpaBHEHHIO ¢ (pa3oii 3akainBa-
HUs, HO MEHEE CYIIECTBEHHO, YeM COOTHOIICHHE e (pakimidt. OOIee KOJUIECTBO BOJBI B IoOerax
Bcex copToB He mpesbimano 50%...44 % B 3aBHCUMOCTH OT COpPTa, a COOTHOIIEHHE (pakIfii BOMIbI
(cBsI3aHHOW K CBOOOMHOM) y HamOoiee CTOMKMX K HU3KMM OTPHIATECIbHBIM TEMIIEpaTypaM COPTOB
cocTaBJsIo 2,7-2,8 pa3a, 4To CyIIECTBEHHO BBIIIE, YeM Y MEHEe CTOMKUX copToB (2,0-2,4 pasza).

HccnenoBanusi MOKa3bIBalOT BO3MOXKHOCTH OIICHKHM aJANTHBHOCTH PACTCHHI BUHOrpaaa K
HHU3KUM OTPHIATEIBLHBIM TEMIIEPaTypaM Mo (pH3HOJOrMYECKHM MOKa3aTesiM OBOJHEHHOCTH MOOErOB
B MEPHOJI MOKOSI. 3aBHCUMOCTh CTEIIEHH MOPO30CTOMKOCTH OJPEBECHEBIINX MOOCTOB Pa3HBIX COPTOB
BUHOTpaJia OT COCTOSIHHS BOJBI B TIEPHOJ TIOKOsI TOATBEpXkJEHa KO3(PPHIMEHTOM KOppensiuu
(r=0,88-0,92) Mex 1y mokaszaresaeM COXpPAaHHOCTH TJIa3KOB Tociie Bo3eicTBus TeMiepatypsl -30° C u
cooTHolIeHueM (paximii BoJpI (CBSI3aHHON K CBOOOJHOMN) B HOSIOpE U sSTHBape.

Conclusions. The varieties most adaptable to low negative temperatures (Kober SBB, Kristall, Vi-
olet early), even when exposed to temperatures of -30 © C, had up to 8% of completely preserved eyes and
13 ... 25% of partially damaged ones. In other varieties, the complete death of the eyes was observed.

In the first half of the growing season, plants of all studied varieties were characterized by low
water-retaining capacity of cells in the phases of active plant growth and a minimum amount of bound
water relative to free water, and in less resistant varieties in this phase of vegetation, the ratio of bound
and free water was higher.

The total amount of water in the winter period decreased compared to the hardening phase, but
less significantly than the ratio of its fractions. The total amount of water in the shoots of all varieties
did not exceed 50% ... 44%, depending on the variety, and the ratio of water fractions (bound to free)
in the varieties most resistant to low negative temperatures was 2.7 ... 2.8 times, which is more — sig-
nificantly higher than in less resistant varieties (2.0 ... 2.4 times).

Studies show the possibility of assessing the frost resistance of grape plants according to the
physiological indicators of water content in grape shoots during the dormant period. The dependence
of the degree of adaptation to low negative temperatures of lignified shoots of different varieties of
grapes on the state of water during the dormant period in November and January is confirmed by the
correlation coefficient (r = 0.88, 0.92) between the safety index of eyes after exposure to a temperature
of -30 ° C and the ratio of water fractions.
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The research was carried out within the framework of the research topic 2022-2024. "To develop a
system of field forage production on irrigated lands when realizing the biological potential of feed
agrophytocenoses in order to provide livestock with high-quality balanced feed for the reproduction
of soil fertility." Topic No. FNFR-2022-0004

Abstract
Introduction. One of the most important state tasks is to ensure the country's food security. In addi-
tion to bakery products, the food basket of the population includes meat and dairy products, the pro-
duction of which depends on the provision of livestock with full-fledged feed. Perennial grasses, espe-
cially legumes, play a crucial role in stabilizing the production of highly nutritious feed, improving
soil fertility. In this regard, the issues of expanding the range of perennial grasses due to the introduc-
tion of new species and varieties of highly productive legumes that allow producing high-quality feed
are relevant. The purpose of the research is to search for and scientifically substantiate the main pa-
rameters of the formation of high-yielding herbage from promising species of legumes to obtain the
planned harvests of high-quality fodder mass. Object. The object of research is traditional and non-
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