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Peasu3alnsi reHeTUYeCKOro MmoTeHIraaa
MOPO30CTOMKOCTI YV TMOPUAOB SIOJIOHN pa3HOIL

INIONOHOCTU

H.T. Kpacosa ®, 3.E. Oxepeabesa, A.M. laaamesa

DepepanbHoe rocyAapcTBEHHOE OIoAKEeTHOE HayyHoe yupexaeHne «Bcepoccuinckmin HayYHo-MCCne[oBaTeNbCKUA MHCTUTYT cenekumnm

nnopoBbix Kynbtyp» (BHUMCTK), Opnosckas obnactb, OpnoBckuii painoH, Poccus

MpepncTaBneHbl pe3ynbTaThl U3yUYeHUs YCTOMYMBOCTM K HebGnaronpu-
ATHBIM 3VIMHVIM YCNTOBUAM HOBbIX CENEKLNOHHbIX GopM A6I0HNM, nony-
yeHHbIx B0 BHUWNCTIK, no nproputeTHbIM HanpaBneHuamM cenekumm
A6n0HW. Llenb paboTbl — oLeHKa reHoTUMNOB AGNOHM, CO3AaHHbIX MPU
COBMELLEHNN B FEHOTUMNE MMMYHUTETA K NapLLe C TPOMHbIM Habopom
Xpomocom (reH RVi6+3x), no 3umocTorikocTu. M3yuyeHune 3MMocToii-
KOCTV MPOBOAMNSIN NOSEBLIM 1 TabopaTOPHbLIM METOAAMY MOLENNPO-
BaHUA NoBpexjatoLwmx GpakTopoB C NCMONb30BaHEM MOPO3UIbHON
kamepbl «<ESPEC» PSL-2 KPN. YcTaHOBNEHO, UTO K Havany feKabps re-
HOTVNbI NProOBpPeTany XOPOoLLYIO 3aKanKy 1 MPOABUIN YCTONYMBOCTb
>KN3HEHHO Ba)KHbIX TKaHeN K paHHe3MHMM Mopo3am Ao —30 °C (I kom-
NMOHEHT MOPO30CTONKOCTN). BbIfABNEHbI FeHOTUMbI, KOTOPbIe KPUTNYe-
ckue Temnepatypbl —38 1 —40 °C, a Takxke —42 °C Npy NCKYCCTBEHHOM
NPOMOpPaXMBaHNV NePEHOCUN C MOBPEXAEHNEM XN3HEHHO BaXKHbIX
TKaHel Ha ypoBHe AHTOHOBKI O6bIKHOBEHHO (KOMMOHeHT Il). Moge-
NMpOBaHMe TPeXAHEBHOMN NCKycCTBEHHOWM oTTenenu (2 °C) c nocse-
AyIOLWMM CHUXeHrem TemnepaTypbl o —30 °C nokasano, 4To y Bcex
N3y4eHHbIX POPM NOBPEXAEHUA KOPbI, KAMOUA 1 APEBECHHbI HOCUN
06paTVMBbI XapaKTep U He npesbiwany 2.0 6anna, a y UMMYHHbIX
TpunnongHbix ¢opmbl 31-2-130 1 N1C 31-36-149 He npeBbiLany

1.2 6anna. M3yyeHmne 3MMOCTOMKOCTI HOBbIX CENTEKLNOHHBIX GOpM
NO3BONUIIO BbIABUTb Hanbosee 3MMOCTONKME 1 NepCreKTUBHbIE reHo-
TUMbI: UMMYHHbI€ K NapLue TpunaongHole popmbl 31-2-15,31-2-115,
31-2-130 (AppopgunTa x 13-6-106) 1 31-36-149 [BeHbAMUHOBCKOE X
25-35-144 (Yancu TeTpannongHbiin X NanupoBka TeTpannongHasn)l,

a TakXKe UMMYyHHble K napLue gunnoungbl 31-35-58 (l06uneit Mocksbl X
Kpaca CBepgnoBcka) 1 31-15-126 [23-16-96 (cesaHel 814 — cBo6OA-
Hoe onbineHne) X Nynnmeep]. 3T FeHOTUMbI MPOABUIN YCTONYNBOCTb
YKU3HEHHO BaXHbIX TKaHel K paHHe3VIMHUM MOpP03aM, MOpO3aM B ce-
peanHe 3umbl Ao —40 °C Ha ypoBHe AHTOHOBKU OObIKHOBEHHOW, @ Tak-
e Mopo3aM nocsie oTTenesnel 1 COXpaHUIM CnocobHOCTb BOCCTaHaB-
NnMBaTb YCTONYMBOCTb NPV MOBTOPHOW 3aKasike nocsie oTTenenen.

KnioueBble cnosa: cenekuus; A6NOHA; OTOOPHbIE CeAHLIbl; KOMMOHEHTbI
MOPO30CTOMKOCTW; MOAENNPOBaHMe NoBpexKaaLnx GakTopos;
YCTOMUMNBOCTb.
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Realization of the genetic
potential of frost hardiness in
apple hybrids of different ploidy

N.G. Krasova®, Z.E. Ozherelieva, A.M. Galasheva

All-Russian Research Institute of Fruit Crop Breeding,
Orel region, Russia

The results of a study of resistance to unfavorable
winter conditions of new selection seedlings of apple
developed in the Institute as part of priority directions
of apple breeding are presented. The goal of the work
is to estimate winter hardiness of apple genotypes
developed by combining scab resistance in a triploid
genotype (RVi6+3x). Methods of a winter hardiness
study in the field and laboratory conditions were used
by modelling damage factors in a“ESPEC” PSL-2 KPN
deep-freezer . It was determined that by early De-
cember the genotypes gained a good hardening and
displayed the resistance of vitally important tissues to
early winter frosts up to 30 °C (frost resistance com-
ponent |). The genotypes were revealed that under
artificial freezing bore critical temperatures -38 and
-40 °C as well as -42 °C with damages of vitally impor-
tant tissues at the level of Antonovka Obyknovennaya
(component Il). The modelling of a three-day artificial
thaw (+2 °C) with the following temperature lowering
to —30 °C showed that in all studied apple seedlings
the damages of bark, cambium and wood were revers-
ible and did not exceed 2.0 points while in immune,
triploid forms 31-2-130 and ELS 31-36-149, the dam-
ages did not exceed 1.2 points. The winter hardiness
study of selection apple seedlings allowed revealing
the most winter hardy and promising genotypes: scab
resistant and triploid forms 31-2-15, 31-2-115, 31-2-130
(Afrodita x 13-6-106) and 31-36-149 [Veniaminov-
skoye x 25-35-144 (Wealthy tetraploid x Papirovka
tetraploid)] as well as scab resistant diploids 32-35-58
(Yubiley Moskvy x Krasa Sverdlovska) and 31-15-126
[23-16-96 (seedling 814 - open pollination) x Gulliver)].
Those genotypes displayed the resistance of vitally
important tissues to early winter frosts, frosts in the
middle of winter up to —40 °C at the level of Antonovka
Obyknovennaya as well as to the frosts after thaws
and retained the ability to restore resistance during
repeated hardening after thaws.

Key words: breeding; apple; selection seedlings;
components of frost hardiness; modelling of damage
factors; resistance.



HacToAUICE BpEMA NPUOPUTCTHBIMU HalpaBJICHUAMU

CeJIEKIIUH SIOJIOHN SIBJIAIOTCSI CO3aHUE TPHUIIIOUIHBIX

MMMYHHBIX K T1apIie ¥ KOJJOHHOBUIHBIX COPTOB SIOJIOHH,
a TaK)Ke CEJIeKLUs Ha yJIydlIeHHe OMOXUMHYECKOTO COCTaBa
o708 (Cenos, 2011). VIcKIIOYUTENHBIN HHTEPEC MTPEICTaB-
JSIFOT COPTa, COBMEIIAIONINE B OTHOM I'€HOTHITE HIMMYHHUTET
K T1apliie ¥ TPUILIONIHbIH Habop xpomocom. Bo BHUHMCIIK
oz pykoBoacTBoM akaaemuka E.H. CenoBa co3mano 1eBaTh
copToB sI0JI0OHN, 00JIaTAIONIMX HMMYHHUTETOM K Hapiue (c re-
HOM Rvi6) ¥ UMEIOLINX TPUILUIOUIHBIA HA0Op XPOMOCOM, M3
HHUX Y CEMHU BTOPOH POAUTEIH SIBISIETCS IOHOPOM THUIIIOH/I-
HBIX raMeT (TeTpamionn). B HacTosimee BpeMst padoTa 1o
peanu3anuy NporpaMMBbl MO CEJIEKINH SO0J0HH Ha MOJIUILIO-
W/IHOM YPOBHE U CO3/1aHHIO HOBBIX IEPCHEKTUBHBIX COPTOB U
¢hopm nponomxaercst (Cenos u 1ip., 1995, 2014; Cenos, 2011).

BaxHblii aTan B cenekuuu s0JI0HN — YCKOPEHHAas! OIleHKa
CEJIEKIIMOHHOI0 Marepuajia Ha 3uMocToikocTs. Mccaeno-
BaHMUAMH (PH3HOJIOTOB MOKA3aHO YETKOE PA3IMYHe YEThIPEX
Ppa3HbIX TUIIOB BO3[[eI>iCTBPISI MOpPO3a Ha MJIOAOBBIC ACPECBbA
B 3uMHu# niepuoy (Brierly, 1947; Tropuna, ['oronesa, 1966,
1978; Weiser, 1970; Stushnoff, 1973; Tropura, 1976, 2000).
Ot HCCICA0OBAHUS ITO3BOJIMIIN BbIJICJIUTH OCHOBHBIC COCTaB-
JSFOIIME JaHHOTO KOMIIIEKCA BO3AEHCTBUSI M BBIPA3UTH MX
KOJIMYECTBEHHO KAaK YPOBHH MOPO30yCTOHYMBOCTH TKaHEH
U OpPraHoB B pa3HbIC MEPUOJIBI 3UMBI: OBICTPYIO 3aKajKy M
YCTOMUYMBOCTh K PAaHHUM MOPO3aM; YCTOMYMBOCTb K KpH-
THYECKHM MOpPO3aM; CIOCOOHOCTh YIEPKHBATh 3aKaJIKy B
MepHOJI OTTEIEIIEH 1 K TOBTOPHOMY MPUOOPETEHHIO 3aKaIIKH
1 MOPO30CTOMKOCTH MOcie oTTenesneld. B Hacrosiee Bpems
JUISL OLICHKH 3UMOCTOMKOCTH SIOJIOHU ITUPOKO MCTIONB3YETCS
1a00paTOpPHBIA METOJ MOEIMPOBAHUS MMOBPEKAAIOINX
thaxtopos (Tropura, ['oronesa, 1978; Knunna, 1999; Tiopuna
u 1p., 2002; Cline et al., 2002; Linden, 2002; Alojzy et al.,
2004; CasenbeB u ap., 2010; Oxepenbena u ap., 2011, 2013;
Kpacosa u 1p., 2014).

AHanu3 aJJanTHBHBIX TT0Ka3aTesiell HOBBIX TEHOTUIIOB 510-
JIOHH METO/IOM MOJIEIIMPOBAHMUS TOBPEKAAIOIINX (aKTOPOB
YCKOPSIET OLIEHKY MOPO30YCTOHYMBOCTH U TTI03BOJISIET BBISIBUTh
MOTEHIINAJI TT0 KOMIIOHEHTaM YCTOWYMUBOCTH ISl OTIPE/ICIICHUS
BO3MOXKHOCTEHN UX JalIbHEHILIEro MPOJBUKEHUS B COPTA.

es maHHOM pabOTHI — OIIEHKA OTOOPHBIX M AITUTHBIX (hOpM
SIOJIOHH, CO3ZIaHHBIX WHHOBAIMOHHBIM IYyTEM B pe3yJbTare
COBMCIHICHUA B ICHOTHUIIC UMMYHHUTETA K Iapuic ¢ TpOﬁHbIM
HabopoMm xpomocoM (TeH Rvi6 + 3X), IO yCTOHYMBOCTH K
3MMHHM HEOJIAroNpusATHEIM YCIIOBUSIM B ITOJIEBBIX U JTabopa-
TOPHBIX YCIIOBUSAX.

MaTtepwuanbl n metogbl

Uccnenoanus npoBoauau Bo BHUUCIIK B ocenHe-3uMHue
nepuozsl 2012,2013 n 2014 rr. O0beKTaMu CITY>KHIIH 0TOOP-
HBIC ¥ JJIUTHBIC CESHIIBI CEJICKIIMM MHCTUTYTA 3UMHETO CPOKa
CO3peBaHMsl, KOHTPOJIEM — PallOHMPOBAaHHBINA COPT AHTOHOBKA
0oObIKHOBeHHAs (Tadm. 1).

BbuH HCTIONB30BaHbI COOTBETCTBYFOILIME METOIUKH H3yde-
HUSI 3MMOCTOMKOCTH B MOJIEBBIX U J1A00OPATOPHBIX YCIOBHSAX
METOIOM MOAETHPOBAHHUS TOBpEXAAoNNX (paxTopoB (Tro-
puHa U 11p., 2002) ¢ npuMEHEHNEM MOPO3MIEHON KaMepbl
«ESPEC» PSL-2 KPN.

B nporpamMy rcciieoBaHUH 110 H3Y9IEHHIO COPTOB SOTOHH
B KOHTPOJIMPYEMBIX YCIOBHUSIX BXOAMIIO ONPE/ICIICHHE TOTEH-

leHodoHp 1 ceneKkuma pactTeHuin

1[1ajia yCTOWYNBOCTH I10 CJIEAYIOIIUM OCHOBHBIM KOMITOHEH-

TaM KOMIIIEKCa 3UMOCTONKOCTH:

I — ycToiunBoCTh K paHHUM MOpO3aM B KOHIIE HOSIOpPS—
Havasie aekaops (-5 °C, —10 °C, =25 °C; -5 °C, -10 °C,
-30 °C);

II — MakcuManbHBINA yPOBEHb MOPO30CTOMKOCTH IPH 3aKal-
ke B staBape — pespaie (—5 °C, —10 °C, =38 °C; -5 °C,
—-10°C, 40 °C; -5 °C, —-10 °C, —42 °C);

I — ycroituuBocTs B nepuoast orreneneii (—5 °C, —10 °C,
+2 °C, 25 °C; -5 °C, -10 °C, +2 °C, =30 °C);

IV — crtocoOHOCTh BOCCTaHABINBATh YCTOWIHBOCTH TIPH T10-
BTOpPHOI 3akanke mociie orreneneir (-5 °C, —10 °C,
+2 °C,-5°C, -10 °C, =30 °C).

JnuTenbHOCTh BO3AEMCTBUS TEMIlepaTypamMHu — 3aKajka
—5°C (5 cyr) n—10°C (5 cyT); 3aTeM CHI)KCHUE TEMIIEPaTyphl
no 5 °C B 4ac 10 KpUTHUECKOH TeMIIepaTypbl; KPUTHYECKHE
Temneparypsl — 8 4; orremnens +2 °C (2 cyT).

OOpaboTKy 3KCIEpUMEHTATBHBIX JaHHBIX MPOBOAMIN
MeTofoM JucnepcuonHoro ananusa (Jocmexos, 1973) c
MCIIONTb30BaHNEM KOMMBIOTEpHON mporpammsel MS Excel.
O1eHKy OBPEX/ICHUI OYEK M TKaHEH M0OEroB MpOBOIMIN
C MOMOIIBI0 OMHOKYIIApHOTO MUKpockona MBC-2 no nikasne:
0 — HeT moBpexIeHN, 5 6aIoB — rHOeNb TKaHeH 1 MoYeK
MOCJIe OTPAIUBAHUSL.

Pesynbratbl
B c¢Bsi3u ¢ meproguuecKy MOBTOPSIOMINMHUCS CYPOBBIMH 3H-
MaMH ¥ yYaCTUBIIMMUCS B ITOCIEAHEE BPeMsI PE3KHUMH Iepe-
MaJJaMH TEMIIEPaTypPbl COXPaHSET aKTyaJIbHOCTh H3yUEeHHE BO-
MIPOCOB YCTOMYMBOCTHU SIOJIOHM K CTpeccopaM 3MMHETO Tie-
pHoza Ui YCTaHOBJICHUS alalTUBHOTO MOTEHIMaa HOBBIX
CEJIEKIIMOHHBIX COPTOB SI0JOHU B omnpeneneHHoi 30He (Co-
noBbeBa, 1967; Kuuuna, 1999; Khanizadeh et al., 2000; Ce-
noB, Kpacogra, 2010; Quamme et al., 2010; Arora, Rowland,
2011; Kpacosa u ap., 2014).

W3ydeHne 3MMOCTONKOCTH HCXOJHBIX POUTEIBCKUX (POPM,
WCIOJIb30BAHHBIX MPH MOJIYYSHUH OTOOPHBIX W AJIUTHBIX
cesaeB (DJIC), mokaszano B MOJMEBBIX YCIOBHUSIX XOPOIIYIO
3UMOCTOIKOCTB copToB Adponuta, Benpsmunosckoe, FOou-
neit MockBBI (¢ TeHOM RVi6) 1 CpeAHEYCTONYMBBIX K HapIie
coptoB Ckpsrkarmens, Kpaca Cepmnoscka, ['ymumBsep naxe
B 3uMy 2011/2012 1. mpu CHIDKCHUH TEMIIEPATyphl BO3ayXa
110 —39.9 °C B cBsI3U ¢ XOpOIIIeH 3aKaKOl OCEHBIO.

NmmynsnbIi cestHen 814, nomydenusiit n3 @pannnu, mos-
Mep3ain Jaxe B o0branbIe 3umbl (Cenos, Kpacosa, 2010; Kpa-
coBa u p., 2014). Terpamouausie copra ss6monu JaeHT
crail U YauicH TeTparulONIHbIM 10 3UMOCTOMKOCTH 3HAuu-
TEJIFHO YCTYNAIOT CPEIHEPYCCKUM copTaM. TeTparuionaHas
dhopma 13-6-106, BeIZCTICHHAS CPEIU CESTHIIEB OT CBOOOIHOTO
omputeHns qumutonHoro copra Cysoposen (Cenos u np.,
2014) Ha y4acTKe NepBHYHOTO U3y4eHus (nmpuBuBKu 1987 .
B KPOHY AHTOHOBKHM OOBIKHOBEHHOH), MPOSBUJIA HU3KYIO
3UMOCTOHKOCTb, I€PEBbS CHJIBHO MOCTPAJATH OT MOPO-
308 B 3uMy 2005/2006 r. [ToaTomy HeoOXomanmMo H3ydeHHE
3MMOCTOMKOCTH HOBBIX CEJIEKLIMOHHBIX (OPM, CO3JaHHBIX
(o pyxoBonctBom E.H. CenoBa) Ha OCHOBE a/laNTHBHBIX
COPTOB C y4aCTHEM TETPAIUIOMTHBIX U UMMYHHBIX K TapIie
(hopm s1610HK. M3yuaemblie 0TOOpHBIE U THOPHIHBIE (HOPMBI
B TOJIEBBIX YCIIOBUSIX MPOSBIIIN JOCTATOUHYIO IS CPEAHEH
30HBI CaJIOBOJICTBA YCTOWYMBOCTH K HEOIArONPHUSTHBIM
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Realization of the genetic potential of frost
hardiness in apple hybrids of different ploidy

Ta6bnuua 1. /13yuyaembie oT6OPHbIE U 3IUTHbIE GOPMbI AGNIOHM

N.G. Krasova, Z.E. Ozherelieva
A.M. Galasheva

TnbpugHas dopma MpouncxoxaeHve

AHTOHOBKa OObIKHO-
BE€HHaA — KOHTPOJ1b

CopT HapofHoO cenekuunn

YcTonumMBOCTb K NaplLue

YcTonuums,
nospexgeHuve fo 2.0 6anna

18-64-52 CesHel, 814 oT cBOGOAHOrO OMbiNeHNA [eH Rvi6
3141612 23-16-96 (cenrew 814 0T cBOGopHOrO OnbineHuA) X Tyniwsep  TewRvis
313558}06,,,,-,e,,,MOCKBblpracacBepMOBCKareHRV,6 ...................................
3MC31-15-126  23-16-96 (cenren 814 T cBOGopHOrO OnbineHuA) X Tynawsep  TewRvis
Tpmnnomnb|(3x) ..........................................................................................................
NC26-4494 11-24-28 (cenes fone paiima oT CBOGOAHOTO ONbINEHIR) X YNCH TeTpanniowaHbiin YcToriums,

nospexgeHue go 2.0 6anna

3UMHHM YCJIOBHSIM, HO JUISl UX JalbHEHIIETO MPOJBIKCHUS
B cOpTa HEOOXOAMMO 3HAHME MOTEHIIMANIA YCTOWYNBOCTH K
Pa3IUYHBIM HEONaronpusATHBIM yCIOBHAM IO KOMIIOHEHTAM
MOPO30CTOMKOCTH.

Cy1leCTBEHHYO POJIb UTPAIOT YCIOBUS MPEIIECTBYOINX
OCeHHHX MecsIeB. B roxsr nccnenoBanmii (2013 1 2014) ycmo-
BUSI CKJIA/IBIBAIIMCH OJIArONPHUSITHO /ISt TOATOTOBKU K 3MMHUM
XOJIOZaM: TeMIIepaTypa BO3AyXa MOHMXKaJIaCh MOCTENEHHO,
0CaJIKM TIOTIOJIHWJIN 3allac BJIATW B TOYBE. MUHUMalbHAs
TeMIIepaTypa Bo31yxa olyckaiack B gekadpe 2013 n 2014 rr.
10 —14.5 1 -20.0 °C coorBerctBerHo. Ho B 2012 r. ycnoBus
OBUTH MeHee ONMaroNpHSATHBIMU: TETUIBIA OKTAOpH (CpemHss
Temneparypa Bozayxa coctasuna 7 °C — Ha 2.2 °C BbllIe
cpeaHeit MHOToJeTHE# ), Teruiblii HosiOpb (Ha 1.7 °C BblIie HOp-
MBbI) CMEHHJIMCh PE3KHM ITOXOJIOJaHNEM B CEPEIMHE AeKa0pst
¢ MHHUMaJIBHOW Temrieparypoii —28.6 °C B KoHIIE JeKkadpsi.
B Taxue rozapl yciaoBust 1uist IPOXOKACHUS! (pa3 3aKaIuBaHUsI
CKJIIbIBATIMCh HEOIATONIPUATHO, TIPOBEIEHHOE HCKYCCTBEH-
HOE MPOMOpaKMBaHNE TIPH PA3IMYHBIX TeMIeparypax Io-
3BOJIMJIO OMPEETUTh NOTECHIIHAT YCTONIMBOCTH N3y4aeMbIX
THOPHIHBIX (DOPM ITO KOMITOHEHTY | MOpO30CTORKOCTH.

B pesymbrare uccnenopanuii (2012-2014 rr.) otOopHBIC U
SIIUTHBIE THOPUJTHBIE CESIHIIBI SIOJIOHU B KOHTPOJIMPYEMBIX yC-
JIOBUSIX TIPOSIBUIIN CIIOCOOHOCTH O€3 CyIIIECTBEHHBIX MOBPEXK-
JICHNI ITOYeK BBIHOCUTH B Hadase jiekadps Mmopo3 1o —25 °C
nocine 3axkanku (kommnoHeHT I). Kopa, kam0uit u npeBecuna
COXPaHMIINCh 37I0pPOBBIMH. MICKyCCTBEHHOE IPOMOPaKMBAHNE
THOPUAHBIX (OPM TOKa3aJlo, YTO M3ydaeMble (POPMBI CIIO-
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COOHBI 3aKaJIMBATHCS U BBIJICPKMBATh PAHHE3UMHIE MOPO3bI
npu temreparype —25 °C 6e3 cylIiecTBeHHbIX TTOBPEXKICHUI
MOYEK ¥ OCHOBHBIX TKaHEH Ha yPOBHE KOHTPOJIS — AHTOHOBKH
00BIKHOBEHHOW. CHIKEHHE TeMITepaTypbl IPOMOPAKUBAHUS
110 —30 °C npuBesio, B IEPBYIO 04€pe/ib, K CIA0OMY TTOBPEX-
JICHUIO BEre€TaTHUBHBIX MOYEK y PsAAa M3YyYEHHBIX (OPM 10
1.0-1.3 Gara, a Takxke K HEOOJIBIIOMY ITOBPEKICHHIO KOPHI,
kamOwusi, ipeBecuHbl — He Oosiee 1.0 6amuia. Cnabble moBpex-
JICHHS Ha ypPOBHE KOHTPOJIS OTMEUEHBI y THOpHIOB 18-64-52,
3JIC 30-30-114, 31-1-126, DJIC 31-2-15, DJIC 31-2-130.

Wzyyaemble TnOpuaHbie GopmMbl B CpeJHEM 3a TP Toja
MPOSIBUJIN XOPOIITYIO YCTOHUMBOCTD K PAHHE3UMHHUM MOPO3aM,
OCHOBHBIE XM3HEHHO BayKHBIE TKAHH MOBPEKAAINCH He OoJree
1.0 6amia, U K Havayly JeKaOps OOJBIIMHCTBO M3YUYCHHBIX
THOPUAHBIX (POpM SIOTOHH CETEKIINI HHCTUTYTA PHOOpeTaIn
MOJIHYIO YCTOHYMBOCTH K PAHHE3UMHHUM MOpo3aM (Talir. 2).

Jliist BBISICHEHUS! TTOTEHIMAIa MOPO30CTOMKOCTH THOPU-
HBIX (pOpM TPOBOAWIM MPOMOpaXMBaHUE MOOETOB IpHU
MojenupoBaHuu Temmneparypst —38, —40 u —42 °C B aHBape
(xommoneHT Il mopo3zocroiikoctu). CpeaHepycckuii copT
AHTOHOBKa OOBIKHOBEHHAS (KOHTPOJIB) B CPEAHEM 32 TPHU TOIa
MIOKa3aJI BBICOKYIO YCTOWYNBOCTH MOYEK, KOPBI M APEBECHHBI
npu Temneparype —38 u —40 °C; npu —42 °C npeBecuHa 1o-
Bpexxaanach 1o 2.2 6amra (tadm. 3).

Wzyuaemble ruOpuanbie GOPMBI IPU TEMIIEpaType Mpo-
MopaxxuBanus —38 °C criocoOHbI pa3BUBATh MAKCUMAJIbHYIO
MOPO30CTOMKOCTh OCHOBHBIX TKaHEH ¢ HEOONBIIMMH TO-
BPEXJICHUSMH Ha yPOBHE KOHTPOJIS.

Plant gene pool and breeding



Peanusauma reHeTMYeCcKoro noTeHUmana Mopo30CTONKOCTA H.I. Kpacoga, 3.E. OxepenbeBa 2017
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Ta6bnuua 2. CteneHb NOBpeXAeHUs TKaHel rnbpuaHbix ¢popm A6noHU (KomnoHeHT |, —30 °C), cpenHee 3a 2012-2014 rr.

MmMbpugHas dopma CreneHb noBpexaeHus, 6ann

Mown | Kopa | Kavéwi  flpesecuma
............................................................................................................... nmnnomu
 AHTOHOBKa OBbIKHOBEHHAA — KOHTPOAL 03 o o o
1 3 645 2 .................................................................... 0 5 .................................... 0 3 .................................... o ....................................... 0 2 .................................
311612 .................................................................... 0 9 .................................... 0 5_ ....................................... 0 1 .................................
313558 .................................................................... 11 .................................... 0 8 ................................... 0 5 .................................... 0 5 .................................
3J'|C3‘|15126 ......................................................... 13 .................................... o 5 .................................... 0 ....................................... 0 4 .................................
Tpmnnomnu ...............................................................................................................
3nc254494 ........................................................... 13 .................................... 0 8 ................................... 0 7 .................................... 10 .................................

292264 .................................................................... o 9 .................................... o 705 .................................... 0 6 .................................

3nc303o114 ......................................................... 0 8 .................................... 0 3 .................................... o 3 .................................... 0 5 .................................

303288 .................................................................... 12 .................................... o 2 .................................... o ....................................... 0 5 .................................

31167 ...................................................................... 12 .................................... 0 3 .................................... 0 6 .................................... o 3 .................................

3”126 .................................................................... o 7 .................................... o 1_ ....................................... 0 ....................................

3J'|C 3 12_15 .............................................................. 0 6 .................................... o 3 .................................... 0 2 .................................... 0 5 .................................

3nc312-48 .............................................................. 11 .................................... 0 7 .................................... 0 3 .................................... 0 9 .................................

9nc312-115 ............................................................ 13 .................................... 0 7 .................................... 0 5 .................................... 0 5 .................................

31213 0 .................................................................... o 9 .................................... o 5 .................................... 0 3 .................................... 0 4 .................................

3nc3136149 ......................................................... 0 9 .................................... 0 2 .................................... 0 2 .................................... 0 4 .................................

cpenHee ................................................................... 0 9 .................................... 0 4 ................................... 0 3 .................................... 0 4 .................................

|-| CPOS ......................................................................... 0 6 .................................... 0 5 .................................... o 4 .................................... o 6 .................................

Ta6bnuua 3. CTeneHb NOBpeXAeHUs TKaHel rnbpugHbix popm (komnoHeHT Il), cpegHee 3a 2012-2014 T.

MmbpugHas dopma CreneHb noBpexxaeHuns, 6ann

T3gec T e _aec

6 B r a 6 B P a 6 B roo
............................................................................................................. nmnnomu
AwtoHoBKa ofbikHoseHHas 01 01 01 07 10 03 01 18 18 14 09 22
186452 22 12 10 20 15 09 06 20 27 27 19 23
31612 19 10 07 20 23 19 14 22 - - - -
313558 18 09 04 17 23 15 10 23 26 17 14 26
anc3tisie 20 07 04 10 27 20 16 20 26 14 12 24
............................................................................................................ prmnoy.nb.
anC26-4494 20 13 07 16 25 13 08 23 30 23 21 26
292264 17 04 02 19 25 15 11 24 26 19 14 31
ancsoso-114 22 11 10 18 25 14 12 25 31 24 23 27
303288 16 11 07 15 24 17 14 26 32 26 23 29
3e7 19 14 11 18 26 21 17 26 26 17 12 35
ancsias 15 05 04 15 21 18 11 20 27 22 18 25
oncsio4s 20 11 07 19 23 19 13 24 26 22 17 31
ancsians 17 10 09 14 24 19 11 21 24 19 18 27
3123 17 07 05 14 23 17 11 21 24 19 17 25
anc3i3e149 20 07 05 12 24 17 13 20 28 23 19 24
Cpegree 18 09 06 16 22 16 11 22 26 21 17 27
HCP 10 09 08 06 07 07 09 06 07 09 10 07

* MoBpexzeHme: a — noyek; 6 — KOpbl; B — KAMBWS; I — APEBECHHDI.
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Ta6nuua 4. CreneHb noBpexaeHna rmépuaHbix opm a6noHn (komnoHeHT lll), cpeaHee 3a 2012-2014 rr.

TnbpugHas ¢opma

CreneHb noBpexaeHus, 6ann

-25°C -30°C
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CyLeCTBEHHbIX pasnmqmﬁ.

IIpu Bo3neiicTBun Temneparypoit —40 °C mocie 3akanku
OTMEYCHO YCHJICHHE MOBPEkKACHUN KOPBI U KaMOMs, KpoMe
ruOpuanbIX Gpopm18-64-52 (moBpexxaeHue Ha ypoBHE AHTO-
HOBKH OOBIKHOBEHHOM IO BCEM TKaHsIM), a Takke 26-44-94,
31-35-58 — mo xam6wuro. IToBpekaeHne qpeBECHHBI TPU STOH
TEeMIepaType MPOMOPaXKUBAHUS TAKXKE YCHIINIOCH, HO y
W3YYEHHBIX M- U TPUILUIOUZOB HE MPEBHIIIAIO KOHTPOIb, &
y TpumtongHeIX popm 30-32-88, 31-1-67 u DJIC 30-30-114
OTMEUECHBI MOBPEXKACHUS Ha ypoBHE 2.5-2.6 Oamna. Kpu-
TUYECKYIO JUIS CpelHel 30HBI CaJ0BOACTBA TeMIIEpaTypy
npomopaxuBanusi —40 °C GOIBIIMHCTBO M3YYEHHBIX (hopMm
MIEPEHOCHIIO Ha YPOBHE AHTOHOBKH OOBIKHOBEHHOM.

CHmKeHHe TemnepaTypsl npoMopaxuBaHus 1o —42 °C
3HAUUTENNBHO YCHIIMIIO MOBPEX/ICHUE TKAaHEH, B TOM YHCIIE
JIPEBECHHBI, y psijia TPUIUIOUAHBIX ¢opMm 10 2.9-3.1 Gana.
IIpu BozneiicTBuu Temneparypsl —42 °C yCTOHYUBOCTD KH3-
HEHHO Ba)XKHBIX TKaHEW Ha ypOBHE AHTOHOBKH OOBIKHOBEH-
HOH BBISIBJICHA Yy UMMYHHBIX K TapIie TPUIUIOUTHBIX (Gopm
OJIC 31-2-15, 31-2-115, 31-2-130 (Adponurax 13-6-106)
n DJIC 31-36-149 [BenpsimuHOBCKOE X 25-35-144 (Yancu
TeTparIonaHbi X [lannpoBka TerpamionHas)], a Takxke
Yy UMMYHHBIX K napiue aumiougabix 31-35-58 (KOowei
Mocxkssl X Kpaca Cepmiocka) u DJIC 31-15-126 [23-16-96
(cesnen 814 ot cBoOOIHOTO OMBUTEHUS) X ['ynHuBep].
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BbisiBiieHa peakiusi TeHOTUIIOB Ha HU3KUE TEeMIIepaTyphbl
TocJIe NCKyCCTBEHHOH oTTenenu (komnoHeHT I1I). OcHOBHBIM
npu pexuMe npomopaxkusanus —25 u—30 °C nocne orrenenu
+2 °C ObLIO ITOBPEXK/ICHIE BETeTaTUBHBIX M04eK J10 2.4 aa,
Kpome TubpuaHoro cesHia 31-16-12, ¢ HeoOpaTUMBIMH TT0-
BpexIeHUAMHU 11o4ek (3.1 O6asa B cpesHeM 3a TpH roaa) Ipu
temneparype —30 °C. Huxe cpemnero no rpyiie (HO BbIIIS
AHTOHOBKH OOBIKHOBEHHOW) OBIJIO MOBPEXKACHHE MOYEK y
rubpuaa 32-35-58 npu c1abom MOBPEXICHUH KOPBI, KaMOUs
U JPEBECHHBI. Y BCEX U3YUYEHHBIX (DOPM MOBPEXKICHUS KOPBI
1 apeBecuHbl pu Moposax —30 °C mocie oTTenesnei HoCH-
1 oOpaTuMBbIil Xapakrep U He npesbimany 1.0-2.0 Gamra.
Briienunuce o ycToMunuBOCTH TKaHEHW M MOYEK K MOpO3am
—30 °C nocne orrenenu +2 °C rubpuansie popmsl 31-2-130
n DJIC 31-36-149; BbIcOKast yCTOHYMBOCTD IPEBECHUHBI (Ha
YpOBHE AHTOHOBKH OOBIKHOBEHHOM ) OTMEYEHA Y TeHOTUIIOB
30-32-88, 18-64-52, OJIC 31-1-126, 2JIC 31-2-15, DJIC 31-
2-115n 31-35-28 (tabmn. 4).

J1uist O1aromnonyvHo epe3uMOBKH I0JIOHU OOJIIIIOE 3HA-
YEHHE MMEET BOCCTAHABIEHHE MOPO30CTOWKOCTH MOCTE OT-
terresy. [ IaBHOE MOHKEHHE TEMITepaTyphbl II0Ciie OTTeneei
MPUBOJIUT K YACTUYHOMY BOCCT@HOBJIEHHIO MOPO30CTOMKOTO
cocTostHMS. BONMBIIMHCTBO M3yUeHHBIX (hOpM 00JIaaIu Cro-
COOHOCTBIO BOCCTAHABJINBATh MOPO30CTOHKOE COCTOSHUE
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KomnoHeHT | (-5,-10, -30 °C)
KomnoHeHT Il (-5,-10, -38 °C)

1 KomnoHeHT lll (-5,-10, +2,-30 °C)
m KomnoHeHT IV (+2, -5,-10,-30 °C)

| || |

Kopa [peBecrHa
31-2-15

Kopa [peBecrHa
31-2-115

Kopa
31-2-130

[peBecrHa

Kopa [peBecnHa
31-36-149

Kopa [peBecnHa
31-15-126

Kopa [peBecnHa
31-35-58

CreneHb NoBpeXaeHWs TKaHel Mo KOMMNOHeHTaM |-1V MOpO30CTOMKOCTY NEPCNEKTUBHBIX TMOPUAHBIX CeAHLEB AGIOHM (CpefHee 3a 2012-2014 rr.).

IIpU NOHMKEHUH TeMnepatypsl 10 —30 °C nociue orrenenu u
[IOBTOPHOU 3aKaJIKU.

Ha pucyHke npeacTaBiieHbl IEPCIEKTUBHBIE YCTOWYNBBIE
ruOpuaHbIe GOPMBI SOIOHN. Y HUX OTMEUEHBI 0OpaTHMBbIC
MOBPEXKACHHS )KU3HEHHO BaXKHBIX TKAHEH, HE TIPEBBILIAIOIINE
1.7 6amnna.

O6cyxpeHue

CoBpeMeHHBIH TPOMBITIIICHHBIN COPT SOJOHN TOIHKEH OBITh
MIPUTOTHBIM JUTSl MHTCHCHBHBIX HACAXK/ICHHHN, 00J1a1aTh 10CTa-
TOYHBIM aJalITUBHBIM IOTCHIUAJIOM, IPUHOCUTDH yCTOI‘/II'{I/lB])le
ypOau BBICOKOTOBAPHBIX II0J0B. OTHUM MX BaXKHBIX IPH-
3HAKOB aJJalITHBHOCTH CYATAETCS 3MMOCTONKOCTD IIOZ0BOTO
JiepeBa — CIIOCOOHOCTh IIPOTHBOCTOSITH 3MMHUM HEOJ1arornpu-
STHBIM YCIIOBHSM. 3UIMOCTOHKOCTE — OCHOBHOM (haKTOp, OTIpe-
JICTSIOMINN BO3MOXKHOCTH BO3JICIIBIBAHHS COPTa B JIaHHOH
30He. Peanuzanus reHeTuyecku 00yCIOBJICHHON 3UMOCTOM-
KOCTH y TIJIOJIOBBIX JIEPEBBEB CBSI3aHA C IOATOTOBKOM MX K
3UMe M peaknuei Ha HeOIaronpusTHIC (aKTOPbl OCEHHETO
Y 3UMHETO TePUOJIOB.

B cpennem 3a 2012-2014 tr. m3ydenus rudpuanasie Gpop-
MBI K CEpeaMHe JeKaOpsi MPHOOpEeTaIn XOPOUIYIO 3aKaJIKy
U NPOSBWIM YCTOWUYUBOCTb JKU3HEHHO BAXKHBIX TKaHEU K
parHe3uMHUM Mopo3aM —25 1 —30 °C Ha ypoBHE AHTOHOBKH
0OBIKHOBEHHOH (KoMIOHEHT | Mopo3zocToiikoctn). [To maHHBIM
psna uccnenosanuil (TpyHoBa, Pe3psaxosa, 1993; Kuuuna,
1999; Cagenbes u 1ip., 2009), copTa 0T€4eCTBEHHON CENEKITHN
TaKKe BBIAEPKHUBAIN NOHMKeHUE TeMiepaTypsl 10 —30 °C B
HOsI0pe Tociie cranaapTHoH 3akaiku —5 u —10 °C. 3apy0ex-
HBIE COPTa XapaKTEePHU3yIOTCsI Ooyiee HU3KOH YCTOMIUBOCTHIO
K OTPHUIATEIbHBIM TEMIIEPATypaM OCEHHE-3UMHET0 NIepHo/ia
(CaBennbes, 1998; CapenbeB u np., 2009).

M3yueHnue noreHuyana Mopo30CTOMKOCTH B CEPEANHE 3UMBbI
(xommonentT II) mokasano BBICOKYIO YyCTOWYHMBOCThH BEreTa-
THUBHBIX MMOYCK, KOPbI U JPEBCCHUHBI KOHTPOJIA — AHTOHOBKA
0OBIKHOBEHHAS — IpH Temmepatype —38, —40 °C; mpu —42 °C
JIpeBeCcHHa MOBpesKAaIach 10 2.2 6amna. Y n3ydeHHbIX THO-
PHUIHBIX OPM B CEPEIMHE 3UMBI OCHOBHBIM OBLIIO OBPEXK/IE-
HHE BETETaTUBHBIX IT0YEK M JPEBECHHBL: BETETaTUBHBIC TIOUKH
IIPU BO3IEHUCTBUM HU3KUMU TeMneparypamu —38 u —40 °C B

leHodoHp 1 ceneKkuma pactTeHuin

CepeMHe 3UMBI TIOBPEXJANCh CHIIbHEe AHTOHOBKH OOBIK-
HOBEHHOW. BBICOKasi yCTOMYMBOCTb BEIE€TaTUBHBIX [IOYEK
ormeueHa y Gopmer 18-64-52 (mpu —40 °C). U3yueHHbIe TH-
OpuaHbIe (OPMBI IPH TEMIIEpaType MpoMopaxuBanus —38 °C
CIOCOOHBI Pa3BUBATh MAKCUMAJIbHYIO MOPO30CTOUKOCTh OC-
HOBHBIX TKaHEH ¢ HEOOBIIMMH MOBPEKICHUAMH Ha yPOBHE
KOHTpoJIst i He 6onee 1.4 6ainta o xope u He 6omee 2.0 Oan-
Jia 1o JpeBecuHe (oOpaTuMbie moBpexacHust). Hanbonprias
YCTOWYMBOCTh BCEX KM3HEHHO BaKHBIX TKaHEH (Ha ypoBHE
AHTOHOBKHM OOBIKHOBEHHOH) OTMEUEHA NpPU TeMIIepaType
—38 °C y snutHbIX popm 31-15-126 (2x) u 31-36-149 (3x).

Bosneiicteue Temmneparypoit —40 °C mocie 3akajiku Ipu-
BEJIO K YCHJICHUIO TTOBPEKICHHUHN 110 BCEM TKaHsAM U 0COOCH-
HO JIPEBECHHBI AK€ Y MECTHOI'O aJalTUPOBAHHOTO cOpTa
AHTOHOBKA 00BIKHOBEHHAs1. O BO3MOXKHOCTH CHJIBHBIX IO-
BPEXK/ICHUI PEBECHHBI HU3KUMH TeMIlepaTypaMu B cepe-
nuHe 3umbl coobmanu H.U. CasenneB ¢ komteramu (2009)
u E.H. Cenos (2011). IToBpexneHue ApeBECUHBI IPH ITOH
TEMITepaType MPOMOPaKUBAHUS Y H3yUCHHBIX TUTIIIONIOB HE
[IPEBBIIIAIO KOHTPOJb. Ha ypoBHE KOHTPOIISL yCTOMYUBOCTD
BCeX TKaHel ormeueHa y popmel 18-64-52, a Taxoke DJIC 26-
44-94, 31-35-58 — mo xambuto u apesecune u DJIC 31-2-15,
OJIC 31-2-48, 9JIC 31-15-126, DJIC 31-36-149,31-2-115,31-
2-130 — mo gpeBecuHe (0OpaTUMBIE TTOBPEKACHUS HE BBHIIIC
2.0-2.1 6amna). Kputnueckue s cpeHei 30HBI CaJI0BOA-
ctBa Temmepatypsl —38 u —40 °C npu UCKYyCCTBEHHOM IIPO-
MOPXMBAaHUN OOJIBIIUHCTBO N3YYEHHBIX (DOPM NTEPEHOCHITH
C MOBPEXKACHUEM XU3HECHHO BAKHBIX TKAaHEH Ha ypoOBHE
AHTOHOBKY 00BIKHOBEHHOI. HekoTopble aBTOpBI CYUTAIOT 110~
TEHIMAJIOM YCTOIYMBOCTH K HU3KUM TEMIIEpaTypam Hanboiee
3UMOCTOMKHX cOpTOB HHTEpBaT 0T —42 10 —44 °C (CaBenbes,
1998; Kuuuna, 1999).

CHmKeHHe TeMIeparypsl mpomMopakuBaaus 10 —42 °C B
cepeHe 3MMBbl 3HAUUTEIBHO YCHIIMIIO ITOBPEXK/ICHHUE Bere-
TATUBHBIX TIOYEK U TKaHEH Kak y AHTOHOBKH OOBIKHOBEHHOW,
TaK Uy n3ydaemMbIX (opM. Y IMMYHHBIX K ITapIiIe TPUTLION-
HeIx Gopm DJIC 31-2-15, DJIC 31-2-115, 31-2-130 (Adpo-
qutax 13-6-106) u 31-36-149 [BenpssmMuHoOBCcKoe * 25-35-144
(Vancu terpammonnusiii X [lamupoBka TeTpamiongHas)], a
TaKKe y IMMYHHBIX K Tapiie JUrmionaHsx Gopm 31-35-58
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(FO6uneit Mockssl x Kpaca Ceeptocka) u DJIC 31-15-126
[23-16-96 (cesmer 814 cBoOogHOTO OMBUTEHUS) X ['ymmiBep|
BBISIBJICHA YCTOWYNBOCTH KaMOUs1, KOPBI 1 IPeBECUHBI (KU3-
HEHHO Ba)KHBIX TKaHEH) Ha YpOBHE KOHTPOJIS MPHU BO3/CH-
CTBHH 3TOH TEMITEPaTyphl MIOCIE 3aKAJIKH.

MonenupoBaHHe TPEXAHEBHOH HCKYCCTBEHHOM OTTeTIeNn
(2 °C) c mocnenyromuUM CHUKEHUEM TEMIIepaTypsl 10 —25 U
—30 °C mokasza’o, 9To y BceX U3yUeHHBIX (JOPM MOBPEIKIACHHUS
KOPBI 1 IpeBECHHBI HOCHII 00paTHMBII XapaKkTep U He Ipe-
Boiainy 2.0 6ayuia. Beicokuii ypoBeHb YCTOHYMBOCTH KOPBI,
JIPEBECUHBI U KaMOUsI K pE3KOMY TIepeTiajly TEMIEepaTyphl 10C-
Jie oTTereNnel 3uMOoi (OBpEXk/ICHNE Ha yPOBHE AHTOHOBKH
OOBIKHOBEHHOI) BBISIBIIEH Y IMMYHHBIX TPUILUIOUAHBIX GOpM
31-2-130 u DJIC 31-36-149 (xommonenT I1I).

BonbmHCTBO N3y4YeHHBIX opM 00131111 CITIOCOOHOCTEIO
BOCCTAHABJIMBaTb MOPO30CTOMKOE COCTOSIHUE TKAHEHU IIPU
MOHMKEHUH Temneparypsl 10 —30 °C mocie oTTenenu u mo-
BTOPHOMH 3aKasik (KoMIOHEHT [V). O BBICOKO# c1IocOOHOCTH
BOCCTaHABJIMBATh YCTOWYMBOCTb TKAHEH K IIOHUKEHUIO TEM-
niepatypsl 10 —35 °C TIpH MOBTOPHOM 3aKajKe MOCIe OTTETIeNN
(3 °C) coobmamu H.U. Casenben (1998), a Takke y IMMYyH-
HBIX OTEUECTBEHHBIX copToB — B.A. Tpynosa u C.B. Pe3Bs-
xoBa (1993), H.M. CaBenbeB ¢ xomuteramu (2009).

AHanm3 pe3ynbTaToB NCKYCCTBEHHOTO TPOMOpPAKWBAHMUS
OTOOPHBIX U AITUTHBIX (POPM MOKA3al, YTO P UCKYCCTBEHHOM
MIPOMOPAKMUBAHNH TTOOETOB OCHOBHBIM OBUIO TOBPEXKICHUE
BETCTAaTHBHBIX ITOYEK M APEBECHHBI KaK B pAaHHE3UMHUI T1e-
PHO[I, TaK ¥ IIPH PE3KOM CHUYKEHHHU TEMIIEPATYPhI B CEPE/IIHE
3UMBI. [Ipy HU3KUX OTPUIATENbHBIX TEMIIEPATYPaX B 3UMHHIN
MIEPHOJL TTOBPEXKICHUE JPEBECHHBI SBIISIETCSI OCHOBHBIM JIH-
MUTHUPYIOIIUM (PaKTOPOM YCTOHYMBOCTH. J[11s1 KOpBI 11 KamOust
xXapakTepeH 0oJiee BRICOKHH YPOBEHb YCTOHYHUBOCTH, UTO CO-
macyercs co MHOrUMH uccienoBanusamu (ConoBeeBa, 1967
Tropuna, 2000; CaBenbeB u z1p., 2010). KamOuii npu 3a1aHHbIX
Temneparypax ObuT 6oiee yCTOHIUB (OTMEUeHB! 00paTHMBIE
noBpexeHus 1o 2.0 6amia) y Bcex THOpUIHBIX (hopM TpH
cHmxenuu temnepatypbl 10 —38 °C u —40 °C (kommnonent 1),
a Taxxe 10 —30 °C mocite orreneneid (komnoneHt I11I). Jlaxe
npu temmneparype —42 °C B cepeuHe 3UMBbI MOBPEXKICHHE
kamOust MeHee 2.0 Oaita OTMEYEHO Y BCeX TUIIIOUIHBIX (hopM
Uy psia TpUILIOn0B. I1opor yCTOMYMBOCTH AJISt H3yUEHHBIX
THOPUAHBIX (POPM — TOHMKEHHE TEMIIEPaTyphl B CepearHe
3UMBI ntocuie 3akanku 10 —40 °C.

BbiBOAbI

1. B pesynbTare TpexJIETHEIO U3y4eHHS MOPO30CTOMKOCTU

THOPUIHBIX GOPM SOITOHN METOIOM MOETHPOBAHHUS TOBPEXK-

JIAFOIHUX (h)aKTOPOB BBISBICHBI PA3JINYNS IO yCTOHYHUBOCTH K

HEOJIaronpHsTHBIM YCIIOBUSIM (110 KomrioHeHTam [-1V) v Bbize-

JIEHBI TEHOTHIIBI C BBICOKMM TTOTEHIIAJIOM MOPO30CTOHKOCTH:

— UMMYHHBIC K nTapuie Tpurionansie gopmsl JJIC 31-2-15,
OJIC 31-2-115, 31-2-130 (Adpoaura x 13-6-106) u
OJIC 31-36-149 [BenbsiMuHOBCKOE X 25-35-144 (Yancu
TeTparutonIHbIH X [TarmupoBka TerparioniHast)];

— HMMMYHHBIE K napuie gumionast 31-35-58 (FOouneit Mo-
ckBbI X Kpaca Cepmmoseka) u DJIC 31-15-126 [23-16-96
(cestrerr 814 ot cBOOOIHOTO OMBUTCHUS ) X ['yrmuBep.

OTHU reHOTUIIB! IPOSBUIIM YCTOMUNBOCTD KU3HEHHO BaX-
HBIX TKaHEH K paHHE3UMHHUM MOPO3aM; MOPO3aM B CEpPEINHE
3umbl (—38+—40 °C) u mocne oTTenenei U COXpPaHUIN CIHO-
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COOHOCTH BOCCTaHABIIUBATh YCTOWYMUBOCTH IPU TIOBTOPHOI
3aKajKe I0Cie OTTEMeNnel ¢ 0OpaTUMbIMU MTOBPEKACHUIMHI
He Oonee 2.0 Oamna.

2.1lo ycToitunBOCTH Ha ypOBHE AHTOHOBKH OOBIKHOBEHHOM
BEreTaTUBHBIX TIOUEK U TKaHEH K paHHE3MMHHUM MOpPO3aM
(xommoHeHT 1) 1 MOpo3aM B cepennHe 3UMBI ITPU TIOHMKeE-
Hun temnepatypsl 10 —40 °C (xomnoneHt II) Beienunacek
WMMyHHas auamiongHas ¢popma 18-64-52 (cesuer; 814 ot
CBOOOITHOTO OTIBLICHUS).

3.V tpunnouna 29-22-64 [18-53-22 (Ckpsxanemns x
ORI18T13) X Yancu TeTpamIouaHbIH]| BBISIBICHA BBHICOKAsS
YCTOWYUBOCTb KOpBI K MOpo3y —38 °C B cepeinHE 3UMBI
(xommoHeHT II).

4. YcToiuMB K paHHE3WMHHM MOpPO3aM W MOpPO3aM [0
—25 °C nocne orreneneii (kommoneHT I1I) qummony 31-16-12
[(23-16-96 (814 — ot cBOGOAHOTO OMBLICHHS ) X ['yiiBep].

5. BBICOKYIO YCTOMUMBOCTb JPEBECUHBI K MOPO3aM B IIe-
puon orreneneii (komronent I11) mokasanm rudpunasie Gop-
MbI 31-35-58 (FO6uneir Mockssl x Kpaca CBepjioBcka) u
30-32-88 (ITpuma x [Ixaent cmaif). Camas BBICOKast CIIOCO0-
HOCTB COXPaHSTh 3MIMOCTOHKOE COCTOSTHHE TKaHEH (KOpbI, Ape-
BECHHBI, KaMOUsT) BO BPEMsi MOPO3a [TOCIIE OTTETIEIH BbISIBIICHA
y tpurutonioB 31-2-130 u DJIC 31-36-149 (xommonenT I1I).

6. Bce n3yueHHbIC TEHOTUIIBI TIPOSIBHIIM CIOCOOHOCTH BOC-
CTaHABIIMBATh MOPO30CTONKOE COCTOSTHUE MOCIIE OTTENENN U
TTOBTOPHOM 3aKayKu (KOMITOHEHT [V).

7. Ilpu Bcex pexnmax MpoMOpaKUBaHUs Hanboiee ysi3BH-
MBI ObLTH 1TOYKH NoOeroB. [ToBpexeHns: kaMOus y n3y4eH-
HBIX TEHOTUIIOB IIPH BCEX PEXKUMAX MTPOMOPaKUBAHUS ObLTH
Ha ypoBHE AHTOHOBKH OOBIKHOBEHHOH, KPOME TPHUIIIIOM/THBIX
dhopm DJIC 26-44-94 [11-24-28 (cesiner; [onaen ['paiima ot
CBOOOJIHOTO OMBUICHHS) X Y3JCcH TeTpamonaasiii]|, DJIC
30-30-114 [23-20-74 (cestHen 814 oT cBOOOMHOTO OMBLIC-
Hus) X Jlxaent cnaif] u 30-32-88 (ITpuma x [xaeHT craif)
npu Temreparype —42 °C.

KoH)NUKT nHTepecos
ABTOPEHI 3asBIISIOT 00 OTCYTCTBUH KOH(IMKTAa HHTEPECOB.
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