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AKTyanbHOCTb. B TeueHue nsaTu sieT B CeBepo-3anasHoOM
peruoHe Poccuu (Cankr-IleTep6ypr, [lymkuH) u Ha CeBep-
HoM KaBka3ze ([larecras, r. [lep6eHT) u3y4yaJ/id napaTUIU-
YeCKy U3MEHYHUBOCTb CKOPOCTHU Pa3BUTHUSA 06pa3L0B S4-
MeHs1 M3 /JlarecTaHa. B KOHTpacTHBIX KJMMaTH4YeCKHUX
yCJIOBUSAIX OLleHUBaJIHU BJIUSHNE peaKI U Ha IpOBU3aALUIO,
NPOJOJKUTENbHOCTH GOoTOoNepHroia U COGCTBEHHO CKOPO-
CIeJsIOCTH Ha pa3BUTHe JarecTaHCKUX AuMeHel. [lofo6HO-
ro pojia UccJeloBaHUsl MO3BOJISIOT BbIIBUTh aJallTUBHO
LieHHble GOpPMBbI /151 UCII0JIb30BAHUS B CEJIEKLIUU.
MartepwuaJibl 1 MeToAbI. [Ip1 03MMOM U IPOBOM CPOKax ceBa
B JlarecTaHe U3y4HJ/IH NPOAOJLKUTENBHOCTb IEPHO/A KBCXO-
Jbl — KoJioLlleHHe» 12 BbIGOPOK 06pa3Li0B SUYMEHS], B IPOBOM
noceBe cpaBHUIN 20 BbIGOPOK B JiByX pervoHax. McmnoJsib3o-
Ba/IU SMIMPUYECKUI TOKa3aTeslb CKOPOCTH Pa3BUTHUA pa-
CTEHUN - KPUTEPUH «IpeBblllIeHrHe Nepruoja “BcXoJbl — KO-
JlolleHMe” JaHHOro o6pa3la Haj, ero MUHHMMaJbHbIM 3Haye-
HUeM 1o Bei6opke» (III1BK).

Pe3ybTaThl U BBIBOABI. BrisiB/IeHBI cCKOpOCHeJible 06pas-
Lbl TYMEHsI C HU3KOH HOpPMOU peakuuu: k-3772, k-15013,
k-15034, xk-15036, k-15186, k-15192, k-21803 u k-23785, co-
yeTamwlide cJ1abyl0 4YyBCTBUTEJbHOCTb K KOPOTKOMY ¢o-
TONEPUOAY U IPOBU3UPYIOIUM TeMIlepaTypaM, KOTOpble
NpeACTaBASAIT UHTepec JJs CceJleKLUU B peruoHax, rje
NPOJOJKUTENbHOCTD BereTallMOHHOI 0 Iepuo/a sIBJseTCcs
JUMUTHUPYOIUM GaKTOpOM. BinsiHue peakuy Ha IpOBU-
3allMlI0 ¥ KOpoTKoro ¢oTomnepuoja Ha NPOAOJIKUTEb-
HOCTb pa3BUTHUs 06pas31oB suMeHs U3 JlarecTaHa OT BCXO-
JIOB [0 KOJIOIIeHUsI BcpenHeM cocTaBisieT 8(5,1-10,6)
JIHel, cobCTBEHHO CKopocneaocTu - 6 (4,8-8,2) anHeil. [1a-
paTUnuyeckas U3MeHYMBOCTb OTpaXkaeT pa3aMax BapbUpo-
BaHUs JAHHBbIX NokasaTeseld. CKOPOCHENOCTb MeCTHBIX
sAyMeHel B [larecTaHe onpeJie/III0T, IpexX/ie BCero, ipoBU-
3upylolide TeMIepaTypbl U HEYYBCTBUTEJbHOCTb K KO-
POTKOMY JHIO.

KuoueBble cioBa: Hordeum vulgare L., ycioBusi cpejpl,
HOpMa peaKLiuH, CKOPOCHEJNOCTh.

Background. Paratypic variability of the development
rates of barley accessions from the Republic of Dagestan
was analyzed for five years in the Northwest of Russia
(Pushkin, St. Petersburg) and in the North Caucasus (Der-
bent, Dagestan). Responses to vernalization, photoperiod-
ism and earliness per se were tested in contrasting environ-
ments to assess their effect on barley development. Such
studies make it possible to identify valuable adaptable plant
forms in the barley germplasm collection for further use in
breeding practice.

Materials and methods. In Dagestan, the duration of the
period from shooting to heading was measured for 12 sam-
ples of barley accessions in winter and spring sowing trials.
Twenty samples sown in spring in both regions were com-
pared. An empirical indicator of plant development rate was
used for barley: the criterion “the number of days by which
the period from shooting to heading of an accession exceeds
the minimum across a sample” (DPSH).

Results and conclusions. Early barley accessions with
alow norm of responsiveness were identified: k-3772,
k-15013, k-15034, k-15036, k-15186, k-15192, k-21803 and
k-23785 - they combined weak sensitivity to a short photo-
period and vernalizing temperatures, so they are promising
for breeding in regions where the length of the growing sea-
son is a limiting factor. The effect of the responses of barley
accessions from Dagestan to vernalization and a short pho-
toperiod on the duration of the period from shooting to
heading was on average 8 (5.1-10.6) days and on their earli-
ness per se 6 (4.8-8.2) days. Paratypic variability reflects
the range of variation for these indicators. In Dagestan, ver-
nalization temperatures and insensitivity to a short day are
the main factors determining the earliness of local barleys
in their native environment.

Key words: Hordeum vulgare L., environmental conditions,
norm of responsiveness, earliness.
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BBegeHue

Ycnexu B cO3JaHUM KOMMeEPYEeCKHUX COPTOB IUMEHS KyJIb-
TypHOro (Hordeum vugare L.) 06ycs0BeHbI BICOKOH 3K0JI0-
FMYeCKOM IMJIACTUYHOCTBIO KyJIbTYphl. Pasinyua copTos no
NPOAO/IKUTEJIbBHOCTU BEreTallMOHHOTIO Ilepuoga CBA3aAHbI
C aZJalTUBHOCTBIO K PAa3/IMYHbIM KJMMaTH4YeCKUM paKTopaM
(Lukyanova et al., 1990).

[Ipol0/>KUTENIBHOCTh Pa3BUTHUA PACTEHUH AUMEHS OT
BCXO/I0B /10 KOJIOIIEHHU s ONpeJiesisieTCcsl FeHaMU, KOHTPOJIU-
PYIOIIMMU THUIl pPa3BUTHSA, CJAa6YI0 YyBCTBUTEJbHOCTb
K ¢oToneproay U COGCTBEHHO CKOPOCIEJNOCThb. THUI pa3BU-
THUS KOHTPOJIMPYIOT JIOKAJU30BaHHbIe B XpPOMOCOMax
4 (4H),7 (5H) u 5 (1H) renst Sh, Sh2 u Sh3 (Takahashi, Yasu-
da, 1956, 1971), koTopble BOOCJEACTBUU ObLJIN 0603HAYe-
Hbl VRN-H1, VRN-H2, VRN-H3. Y suMeHs UAeHTUPUIIUPOBaA-
HO 5 IJIaBHBIX F€HOB M 9 JIOKYCOB KOJIM4ECTBEHHBIX MPHU-
3HakoB (quantitative trait loci - QTL), koHTposHpyOILKX
nepuoJ, pa3BUTHUSA [0 KoJoleHUs. Cpeu HUX JIOKAJIHU30-
BaHHBbIe B xpoMocoMax 2 (2H) u 5 (1H) reuns! Ppd-H1 v Ppd-
H2 (photoperiod response) U AeTepMUHUPYWOIHE peak-
LU0 Ha sipoBU3auuio reHbl VRN, nokan3anus KOTOPbIX
COBHAJIa C M0JIOXKEHUEM HJIeHTUPHUIIMPOBAHHBIX paHee re-
HOB Sh. B Bo3/ie/ibIBaeMbIX COpPTax Yallle BCero uAeHTudu-
uupytot ajuenu VRN-HI v VRN-H2, a VRN-H3 BcTpevaeTcs
pesnko. /loMUHAaHTHBIN ajenb Ppd-H1 KOHTPOJUPYeT Gbl-
CTPYI0 peaklHI0 Ha yJJuHeHHe (OTONepHoja U paHHee
KOJIOILIEHHE B YCJIOBUSX AJIMHHOTO JIHS; IPU KOPOTKOM ¢o-
TOINepHo/ie paHHee KOJIOIIeHHEe KOHTPOJIUpPYyeT JOMUHAHT-
HbIU annenb Ppd-H2. Ha ¢oHe reHoB, 1eTEPMUHUPYOIUX
doToneprogUYeCcKy0 peaKIMI0 U THUI Pa3BUTHUSA, 3HAYU-
MO€ BJIMAHHE HA NPOAOJI)KHUTEJbHOCTb PAa3BUTHUA pacTe-
HUH OKasbIBAalOT KOHTPOJHUPYIOI[HE COOCTBEHHO CKOPO-
cnesocThb (earliness perse) rennl eps (Laurie etal., 1994,
1995). CkopocnesnocTs (early maturity) u ciabyro 4yBCTBH-
TeJIbHOCTb K QOTONEepUOAY eTEPMUHUDPYIOT reHbl Eamb,
Eamé6, eam7, eam8, eam9 u eam10, koTOpble JIOKAJIU30BaHbI
B xpomocomax 5H, 2H, 6H, 1H, 4H u 3H cooTBeTcTBEeHHO
(Franckowiak, Lundqvist, 2012).

JlarecTaH, rfie Ha BeCbMa OrpaHHUYEHHON TEPPUTOPUH
OoTMe4dYaeTCAd MHOXeCTBO KOHTPACTHBIX IMOYBEHHO-KJIMMaA-
THUYEeCKUX YCJOBUH, IBJII€TCS OJJHUM U3 HauboJiee UHTepe-
CHBIX peruoHoB ¢opM006pa30BaHUSA KYJbTYPHBIX pacTe-
Hu# (Vavilov, 1957). U3y4yeHue npuMepHO MOJOBUHBI KOJI-
neknun PenepasbpHOro Uccae0BaTeNbCKOrO IleHTpa Bee-
pPOCCUHCKOTr0 MHCTUTYTA FeHETHYECKUX PeCypcoB pacTe-
Hui umenu H.W.Basusosa (BUP) noxasano, uto cpeau
MeCTHBbIX ss4YMeHel JlarecTaHa nmpeo6JaZlal0T CpejHecIe-
nble popmel (Batasheva etal., 2014). C ucrnosib3oBaHuEM
MOJIEKYJIAPDHBIX MapKepoB CTPYKTYPUPOBAHO BHYTPHUBHU-
JI0OBO€e pa3HOOOpasue JJareCTaHCKUX siYMeHeH, BbIsIBJIEHbI
3HAUUTEJIbHBIH NMOJUMOP(PU3M U reTeporeHHOCTh 60JIb-
IUHCTBA GOPM I10 YCTOMIMBOCTH K BpeJHBIM OpraHU3MaM
(Abdullaev etal., 2014). Y pacTeHu#i MecTHOTo 06pas3Ia U3
Jlarectana k-14891 6blia BbIsIBJieHA HOBas MyTalUs
B CMBICJIOBOH MOCJIE/I0BATENbHOCTH reHa eam8 (Abdullaev
etal.,, 2015). PeHoTUNNYECKUN CKPUHHUHT [103BOJIUJI BbI/Jl€e-
auThb 40 npeAnosiaraeMblX HOCUTeJIed reHa eam§, ABJAI0-
IIMXCS UCTOYHUKAMHU €260 GOTONEPUOJUIECKON Yy BCT-
BUTeJbHOCTH (Zveinek, Kovaleva, 2018).

[Ipo0/KUTENBHOCTD PAa3BUTHS OT BCXOZ0B /10 KoJolle-
HUA 265 06pasioB suMeHs u3 JlarectaHa usy4asu Nnpu sipo-
BOM cpoke ceBa B CeBepo-3amnajHoM pernoHe Poccun (CaHKT-
[letep6ypr, [lymkun) u o3uMoM - Ha CeBepHoM KaBkase (/la-
rectay, I. [lep6eHT). MccienoBanHbie GOPMbI UMeJH BbICO-
KyI0 HOPMY peakLUH U 6bL1M 60siee cKopocnesbIMu B Jlarec-

TaHe (Zveinek etal, 2016). [Ipu usydenun 172 o6pasioB
B IPOBOM IIOCEBe JarecTaHCKHe sTUMEHHU Ha ceBepo-3amaje
CTpaHbl OKa3aJMCb 60Jiee CKOPOCHEJBIMH 1O CpaBHEHHIO
c toroM /JlarectaHa, TO eCTb CKOPOCIIEeJIOCTh MECTHOI'O sTUMe-
Hsl B yCJIOBHUSIX apeasia ero 06UTaHHUs ONpe/esisiy IMTaBHbIM
o6pa3oM spoBU3MpyloLlMe TeMnepaTypbl (Zveinek etal,
2020).

Lleab Hacmoswux uccsiedosaHuli - U3y9UTh NapaTUIINYe-
CKyI0 U3MEHYUBOCTb W HOPMY peaKL UM NMPHU3HAKA NPOJLOJI-
YKUTEJIbHOCTb IIePHO/a «BCXO/IbI — KOJIOLIEHHEY, 8 TAKXKe BbI-
ABUTb BJIHWAHHE PEAKIUN HA APOBHU3ALNIO, YYBCTBUTEJbHO-
cTU K poTonepuosy M CO6CTBEHHO CKOPOCIEJOCTH Ha CKO-
pOCTb pa3BUTHUA AUMeHel Jlarectana B ycioBusax CeBepo-3a-
najzia Poccuu u OxHoro /larectaHa.

MaTepnamﬂ U MeTOoAbI

MaTtepuasioMm Ajs1 UccCaefoBaHUsA cayxuad 170 o6pas-
0B sfipoBOro ssiuMeHs U3 JlarecraHa. MccienoBaHus npoBo-
JWJIM B TeUEeHHe NATH JIeT B BYX 9K0JIOro-reorpadpuieckux
30Hax: Ha CeBepHOoM KaBkase (/larecTaHckas onbITHasi CTaH-
s - ¢usman BUP, 1I0C BUP, I0xxub1# [arectaH, 1. Jlep6eHT)
nHa CeBepo-3anmaze Poccun (Hay4HO-NPOM3BOACTBEHHAs
6a3a «[lymkuHckue u [1aBnoBckue sabopatopuu BUP», T
BUP, CankT-IleTep6ypr, . [Iymkux).

Jlns kayMMaTU4YecKUX YCJIOBUM pacnoJiokeHHoM y Ka-
cnurickoro mops JJOC BUP xapakTepHbl HENPOAOKUTEb-
Had MArkas 3UMa, paHHsAS BEeCHA, YMEPEHHO apKoe CcyXoe
JIeTO U BJIaxkHad Temvas oceHb. Kiinmar B [II1J] xapakTepusy-
eTCsl YMepeHHO X0JI0JHOW 3UMOU U BJIaXKHBIM YMEPEHHO Te-
IJIBIM JIeTOM. B Ta6sune 1 npuBesieHbl NOTOAHbIE YCI0BUS
B [IepyUo/, NpoBeJeHUsA OnbITOB. O4eBUJHBI CpeJHEMHOro-
JIeTHUE pa3/IM4us N0 TUAPOTEPMUYECKOMY PEXUMY B ABYX
NyHKTax usydyeHusd. TemnepaTypHbid pexuM Ha JIOC BUP
B [IEPUOJ] «BCXOJIbl — KOJIOLIeHHe» (ampesib, Mad, UIOHB) 110
roZiaM M3y4eHHs MaJIo pa3/Iu4asIcs U OblI BhIIIE CPeTHEMHO-
roJIETHUX JIaHHBIX. XOpOLIeH BJIaroo6ecrneyeHHOCThIO BbIJie-
asaca 2013 r. 3acyu/IMBbIMU MecsillaMU OKa3aJIMChb allpesib
u vioHb B 2012 1, a Takke maii B 2014-2017 rr. Temnepatypa
BO3/lyXa BO BpeMsl nmpoBejeHHUs onbiToB B IIIIJ1 BUP (maH,
HIOHb, WI0JIb) OblIa BbILIe CPeJHEMHOTOJIETHUX JAaHHBIX
B2012-2016rr., anosieBoil ce3on 2017 r. okasajucd mpo-
xJ1aiHbIM. HU3Kas Bjaroo6ecrneyeHHOCTh Ha CeBepo-3amaje
Habuoganack B 2012 1., B Hayasie moJsieBbIX ce30HoB 2016
n 2017 r, aTtakxe uuwoge 2014 r.; cylecTBeHHOe NepeyB-
JlakHeHHe oTMedeHO B utosie 2016 u 2017 r. CpeiHeMecAd-
Has TeMIlepaTypa Bo3/yxa B Hayaje BereTaluu («BCXOJbI»,
«KkyuieHue») B [1I1J1 BUP (mait) okasasiach BhIlle, YeM B alpe-
sie Ha JIOC BUP, a B nepuoy «koJiomieHrue» — Ha060poT. Obec-
nedyeHHocThb Baarow B [1I1J1 BUP 6n11a Bcerga Beiiie. Takum
06pa3oM, yCI0BUs IPOBEIEHUS IKCIIEPUMEHTOB CYLI|eCTBEH-
HO pasJsinyanuce: [1I1JI BUP - apoBusupyromux temnepatyp
HeT (poBOM MoOCeB), AJHUHHBIN JeHb, HU3KHUE MOJIOXKUTEb-
Hble TeMIlepaTypbl U BBICOKOE KOJIMYeCTBO OCAaKOB B IlepU-
ox Beretauuy; 10C BUP - apoBusupynomue tTemnepaTypbl
ecTb (03MMBIH MoceB) JIM60 OTCYTCTBYIOT (pOBOM IMOCEB),
KOPOTKHH JieHb, AJIl THAPOTEPMHUYECKOr0 peXHMMa Xapak-
TepPHbl BbICOKHE IOJIOKUTEJbHbIE TeMIepaTypbl U HU3KOe
KOJIN4eCTBO 0Ca/IKOB.

CpaBHMBaIM 12 BbI60OPOK 06pa31i0B TYMEHS IPU 03UMOM
Y IpPOBOM CPOKax MoceBa, a Takke 20 BEIGOPOK, U3yYeHHBIX
npu sspoBoM nocese Ha JOC BUP u B [111J1 BUP. 06'beMbI BbI-
GOpOK MpeJicTaB/eHbl B Tabuunax 2 u 3. [Ipu o3umMoM nocese
Ha JJOC BHP o6pas3sipl BbiceBaIM BpyYHYIO B Hauasle jeKabps
(2012 r.) u B TpeThel Aekase okTAOpsa (2013-2014rr.) Ha
JesissHKax muomazbio 1 kB. M. ApoBoit moceB Ha /IOC BUP
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Ta6smmua 1. [lorogHble yca0BUS B IEPHOA, KBCX0AbI — KOJIOLIEHHE» SUYMEHs
Table 1. Weather conditions during the shooting-to-heading period of barley

MeTeoposioruyeckue ycjaoB1s BereTanuu
lFoppl n3yyeHus IlapameTpsI Anpenn Maii Hionp Hronp
JA0C BUP | IIIVI BUP | AOCBUP | IIIJI BUP | AOC BUP | IIIIJI BUP
Temnepatypa, °C 13,5 13,5 19,6 16,3 24,8 20,9
2012
CyMMa ocaZiKoB, MM 2,3 16,7 21 27,7 6,4 17,4
Temnepatypa, °C 11,7 16,3 18 21,6 23,7 20,7
2013
CyMMa 0caZiKoB, MM 52 80,3 19 55,8 21 90,8
TemnepaTtypa, °C 11 15,8 19,9 17 23,9 22,4
2014
CyMMa ocaZiKOB, MM 20 67,9 14 86,9 48 21,4
TemnepaTypa, °C 13 17,5 18,2 18 23,5 19,6
2016
CyMMa 0caZiKoB, MM 14,7 17,8 15,3 63,8 54,8 174,2
TemnepaTtypa, °C 10,5 9,4 17,1 13,6 22,5 16,5
2017
CyMMa ocaZikoB, MM 16,1 13,4 15,9 68,5 34,5 122,5
Cpemmue Temnepatypa, °C 91 11,3 15,9 15,7 21,3 18,8
LAOROICTHETE CyMMa 0caJIkoB, MM 19 46 25 71 18 79

Ta6una 2. CraTucTuyeckue nokasareau kpurepus IIIIBK 06pa31oB suMeHs, pearupyoiux Ha IpoBU3anuI0
Table 2. Statistical parameters of the DPSH criterion for barley accessions responding to vernalization

«IlpeBbilIeHNE TEPUOJA “BCXOABI — KoJIomIeHue”
HaJi ero MUHUMa/IbHbIM 3HaYueHueM» (IIBK), xau Peaxuus Ha
Toa v cpok ceBa sIpPOBU3ALUIO,
06Bem Pazmax Cpeanee, CranpapTHoOe JHU
omu6Ka
BBIGOPKH BapbUPOBaHUA . OTKJIOHEHH e
cpeaHei

2012, o3uMblii moceB 2-16 6,5+0,3 2,86
77 10,6*

2016, spoBoii noces 5-34 17,1+0,7 5,74

2012, o3uMblii noceB 0-16 58+0,3 2,56
103 6,9*

2017, spoBoii moces 8-18 12,7+0,2 2,23

2013, 03UMBIH ITOCEB 0-15 7,7+0,3 2,45
74 10,3*

2016, ApoBo# moces 8-34 19,1 +£0,5 4,67

2013, 03UMBIH OCEB 1-13 8,1+0,2 2,20
94 5,3*

2017, apoBoi moces 8-18 13,4 +0,2 2,00

2014, o3uMBbIii moceB 0-17 99+0,3 2,78
70 9,3*

2016, apoBoii noces 3-34 19,2+0,6 4,71

2014, 03uMbI{ OCEB 0-13 8403 2,74
62 51*

2017, apoBo# noceB 6-18 13,5+0,3 2,28

* — pas3INYus 110 CKOPOCIIEJI0CTH MeX/y 06pa3LiaMy, BhIpallleHHbIMHU NIPU pa3HbIX CPOKaX CeBa, CyliecTBeHHbI pu P = 0,001
* - differences in earliness between the accessions grown under different sowing schedules are statistically significant at P=0.001
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Ta6auna 3. CraTucTu4eckue nokasareau kputepus IIIIBK o6pasnoB suMeHs, pearupyommx Ha ¢oTonepuos
Table 3. Statistical parameters of the DPSH criterion for barley accessions responding to photoperiod

«IlpeBbIlIeHNE NEPUOAA “BCXOABI — KOJIOMIEeHne”
MecTo HaJ, ero MUHMMaJibHbIM 3HayeHueM» (IIIIBK), auu Peaknus
! Ha ¢poTonepuoz,
EOZS VR CHVN 06BbeM Pa3zmax CpeaHee, olIMGKa CrangapTHoe HU
BbIGOPKH BapbUpPOBaHUS cpeaHel OTKJIOHEHHUEe

[1I1J1 BUP 2012 0-17 9+0,6 4,10
53 9,1*

JI0C BUP 2016 0-34 18,1+0,8 5,74

[II1J1 BUP 2012 0-16 7,3+0,4 3,00
53 5,5%

JI0C BHP 2017 9-16 12,8 +0,3 1,95

TI1J1 BUP 2013 0-12 6,4+0,4 3,10
53 9,5%

J10C BUP 2016 4-31 15,9+0,7 5,34

[I1J1 BUP 2013 0-8 2,4+04 2,31
37 4,7*

J10C BUP 2017 4-11 7,1+£0,3 1,87

[I1J1 BUP 2014 0-18 6+0,5 3,96
62 10,7*

JIOC BHP 2016 3-34 16,7+ 0,9 6,73

[II1J1 BUP 2014 0-15 5604 3,14
78 6,6

JI0C BUP 2017 6-16 12,2+0,2 2,49

[IIJ1 BUP 2016 3-17 10,1+0,3 2,71
65 8,8*

JI0C BHP 2016 7-34 189 +0,6 4,89

[I1J1 BUP 2016 3-13 8,6+0,3 2,28
59 4,6*

JI0C BUP 2017 10-16 13,2+0,3 1,89

TI1J1 BUP 2017 2-15 7,8+0,3 2,84
78 10,2*

J10C BUP 2016 7-34 18+ 0,6 5,28

[I1J1 BUP 2017 1-12 6,8+0,2 2,13
112 5,8*%

J10C BUP 2017 6-17 12,6 £0,2 2,33

* — pas3INyus 110 CKOPOCIIeJIOCTH MeXAy 06pasliaMy, BhIpallleHHbIMHU NIPU pa3HbIX CPOKaxX CeBa, cyllecTBeHHbI pu P = 0,001
* — differences in earliness between the accessions grown under different sowing schedules are statistically significant at P = 0.001

OCylLIeCcTBJIsI/IM B KoHILe anpeJs, B [IIIJ1 BUP - B nepBoii no-
JioBHHe Masi. Pa3y MOJIHBIX BCXO/I0B OTMeYalli aToH, Koria
Ha I[OBEPXHOCTH MOYBbI I0Ka3aJUChb pPa3BEpPHYBLIHECS
B BepXHel 4acTH JINCTOYKHU Gosiee 75% pacTeHUH Ha JessiH-
ke. KoJslomeHue oTMevasiv Npy BbIABUXKEHHUH K0JIOCA U3 BJia-
rasiviia nocje/Hero JIMCTa HanoJoBUHY. KoJsonenue cuura-
JIY TIOJIHBIM NP BBIKOJIAIIMBaHUM 75% pactenuit (Loskutov
etal, 2012).

JIJIS1 KOPPEKTHOTO CPaBHEHHUsI CKOPOCTH Pa3BUTHS JKC-
HepUMEHTa/bHBIX BbIGOPOK 06pa31i0B TYMeHsI B pa3/IMYHbIX
3KO0JIOro-reorpapuueckux 30HaX PacCUUThIBAIN KPUTEpPHUH
«MpeBBINIEHHE MEePUOoJa “BCXOABI — KOJIOMeHHe” JJAaHHOTO
o6pasija HaJi ero MUHUMaJIbHbIM 3HAYEHHUEM 10 BbIGOPKE»
(MIBK), To ecTb M3 3HaYE€HHUsI CKOPOCTH Pa3BUTHs 00pasia
J10 KOJIOLIEHHs] BbIYUTAJH MHUHUMaJIbHOE, KOTOpPOe HabJIto-
JlaJld 10 BCeM HW3YyYeHHBbIM B /IaHHOM MYHKTe o6pasuam
(Zveinek et al., 2016).

Jluisl pacyeTa CTaTUCTUYECKUX ITOKa3aTeJsleil UCI0/Ib30Ba-
Jsiv nporpaMmmy Excel, ;0CTOBepHOCTDb pa3iM4yuii oNpeessin
c noMo1bio t-kputepus CtoiofenTa (Dospekhov, 1985).

Pe3yJII:TaT]:l H oﬁcy)lq[elme

[/ OLleHKU BJIMSIHUS SIPOBU3UPYIOLIUX TeMIepaTyp Ha
CKOPOCIEJIOCTb TYMeHsI CPaBHUBAJIY 6 BBIGOPOK OZTHUX U TEX
Ke SIpOBBIX 06pa31oB, BbiceBaBimuxcs Ha JI0C BUP npu o3u-
MOM U IpPOBOM CpOKaxX ceBa. JTH BBIOOPKU HPEACTaBJSIOT
Cc060¥ COBOKYMHOCTH GpOPM, pa3IMYalON[HUXCs IO PEaKI[UU Ha
sapoBusanuio. /s BbIUJIEHeHUs] TakuX $OpM HALLIM pas-
HocTh Mexay [IIBK kaxkaoro o6pasia npu 03MMOM U SIpo-
BOM IIOCEB€ M MOJIyYeHHBIN psiji paclpe/ie/IuId B JiBe IPyI-
nbl (puc. 1): 1 - pearupytot Ha spoBusanuio (I[IIIBK o6pas-
I[OB IIPU 03UMOM ceBe Ha 3 U 6oJiee AHEW MeHbIIle, 4YeM MPHU
ApoBOM); 2 — He pearupyloT Ha aposusanuio ([IIIBK o6pas-
[[OB ITPX 03UMOM ceBe Ha 3 U GoJiee HeH GoJiblie, YeM MPHU
SIPOBOM, BKJIIOYAs «HYJIEeBYIO TOUKy» 0 + 2 JiHs).

CpaBHU/IM 6 BBIGOPOK pearupyromux Ha SPOBU3ALUIO
006pasloB U pacCYMTAIN YHCIOBOE 3HAYEHHE UX PeaKINH.
JlJ151 3TOT0 Hax0AM/IN PA3HOCTb MEX/AY CPeIHUMH 3HAYEeHUsI-
mu [ITIBK BbIGOPOK U SIPOBOM M 03UMOM CpOKax ceBa. Pe-
aKIUs Ha spoBHU3aNMI0 KoJsiebasack oT 5,1 go 10,6 nHel
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Puc. 1. [lapaTunuyeckas U3MEeHYMBOCTb peaKIUM HA APOBU3aLHUI0 06pa3L0B AYMeHs U3 JlarectaHa
Fig. 1. Paratypic variability of the vernalization response in barleys from Dagestan

(cM. Ta6u1. 2). Cpennue 3HaveHus [IIBK BeiGopok mpu sipo-
BOM U 03MMOM IIOCEBE JJOCTOBEPHO pasynvaauck. Bce cpas-
HHUBaeMble BbIGOPKH 06pas10B, BbIpAllleHHbIX IPU IPOBU3H-
PYIOLIMX TeMIlepaTypax, 0Ka3aJuCb 3HaUUTEJIbHO 60Jiee CKO-
pocIebIMU.

Jlns onpe/iesieHusI BAUAHUS YyBCTBUTEJIBHOCTH K KOPOT-
KoMy QOTONepHoAy Ha CKOPOCTb Pa3BUTUA SUMEHsI CPAaBHU-
Bay 10 BbIGOPOK OJIHUX U TeX e IPOBBIX 06Pa31[0B, U3y4YeH-
Hbix Ha JIOC BHUP uBIIIlJl BUP npu sipoBoM cpoke ceBa
(puc. 2). Ucros1b30Basv TaKOH e MeTOAUYECKUH MOJX0/, YTO
Y NIpY M3y4YeHUH peaKLUH Ha ApoBU3aluio. Hamim pasHocTe
mexzay [IBK gasa kaxzgoro o6pasua, usyyeHHoro Ha /10C
BUP (kopoTkuii feHb) u B III1IJ1 BUP (nyiMHHBIN eHb), a 3a-
TeM MOJIyYeHHBIH psAJ| pacnpeiesIId B 2 rpynibl (CM. puc. 2):
1- d4yBcTBUTENBHBIE K KOpoTKOoMy ¢oTomnepuogy (IITIBK
o6pasuoB Ha JIOC BUP Ha 3 u 6osiee fHell 6oJiblie, yeM Ha
[1I1J1 BUP); 2 - c1abo4yBCTBUTE/NbHBIE K KOPOTKOMY doTOIIE-
puony (I1I1BK o6pasuos Ha JJOC BUP Ha 3 v 6osiee fHEeN MeHb-
e, ueM Ha [1I1J1 BUP, Bkiito4asi «HysieByt0 TOUKy» 0 + 2 1Hs).

CpaBHuu 10 BbI6OPOK, COCTaBJIEHHBIX U3 pearupyouux
Ha KOPOTKHUH JileHb 06pas1i0B sUMeHs], U pacCUUTalu YUCII0-
BOe 3HaYeHHe peaKuu. [/ 3TOro HaXo4 UM Pa3HOCTb MeX-
Ay cpeaHumu 3HadeHussMu [TIBK Be16opok 06pasnoB sume-
Hsl, BEreTUPOBaBLIKX Npu KopoTkoM (JOC BUP) u fjyinHHOM
(TITLJT BUP) aHe.

BivsiHMe KOPOTKOro JHA Ha NMPOJOJDKUTENbHOCTh pas-
BUTHA 06pa3loB fuMeHd U3 JlarecTaHa BecbMa OY€BUJHO:
BCe BbIOOPKHU YYBCTBUTEJBHBIX K KODOTKOMY GOTONEPUOAY
$opM XxapaKTepHU3yITCsl BbICOKOM CKOPOCMEIO0CTbIO B yCJIO0-
BMSX AJIMHHOTO JHA (CM. Ta6J1. 3). CKOpOCTb pa3BUTHS TUMe-
Hs Ha [IOC BUP (kopoTkuii ieHb) BO BCeX CIy4asix 6blaa MeJ-
snenHee, yeM B [111J1 BUP (asivHHBIN ieHb). Peakuus Ha dpoTo-
nepuo/, Bapbupyert oT 4,7 10 10,7 fHel.

Jlns1 onpesiesieHUs] BJIMSIHUSI T€HOB COOCTBEHHO CKOpPO-
CTeJIOCTH Ha MPOJOJKUTEbHOCTD Pa3BUTHSA OT BCXOJ0B /0
KOJIOIIEHUSA U3yYUJU 12 BBIGOPOK, COCTABJIEHHBIX U3 pearu-
pYIOLIMX Ha ApPOBHU3alLMI0 U KOPOTKHH ¢oTonepuos dpopm

(Ta6u. 4). Kak ykasbIBaJoCh BBIIIE, CKOPOCTb PAa3BUTHS Y-
MeHs [0 koJioleHus (CP) onpegensieTcss reHaMu, KOHTPOJIU-
PYIOLMMU peaKluio Ha spoBusanuio (AP), ciabylo yyBcTBU-
TesbHOCTh K ¢poTonepuoay (PII) u cobcTBEHHO CKopocme-
socts (CC), cnegoBaTtenbHo CC = CP - (AP + ®II).

[lokasaTesn peakLMHU Ha SPOBHU3ALMI0 U GoTOmepHof,
paccyuThIBa/IM Ha OCHOBe cpeAHux 3HaueHUH IINIBK aByx
BBIGOPOK (cM. TabJ1. 2, 3), moaToMy ¢popMysia pacueTa coOCT-
BEHHO CKOPOCHEJIOCTH NPUHUMAET CJeAYOIUN BU:

CC=CP/2 - (AP + ®II).

HanpuMmep, cOGCTBEHHO CKOPOCIEJIOCTb 06pas10B TUMe-
Hfl, pacCUMTaHHAsA Ha OCHOBe MHQOpMaLUU IO BbIGOpKAM
J0C BUP 2012 (o3umsrii noces), JOC BUP 2016 (sapoBo#i mo-
ceB) u [II1J BUP 2012 (sipoBo¥i oCeB), TaKOBa:

CC=(6,5+171+9 + 18,1)/2 - (10,6 + 9,1) = 5,7 (cMm.
Tab6J1. 4).

PasMax BappHpoBaHHs IO BceM 12 M3y4eHHBIM BbIGOD-
KaM JiJIsl peaKLlMM Ha sipoBU3alyio coctaBui 5,1-10,6 fHs,
B cpegHeM 7,9 1,1 iHd, cTaHAAPTHOE OTKJIOHEHHWE paBHs-
Jloch 2,47; peakuus Ha ¢oTonepro, BapbrupoBasa oT 4,7 1o
10,7 nHel, B cpegHeM 7,7 £1,1 [HA NOYTHU NPU TAKOM XKe
CTaH/AAPTHOM OTKJOHeHUHU (2,41); pa3Max BapbHUpPOBaHHUS
CcOoGCTBEHHO CKOpocCneocTH 1o 12 BeibopkaM cocTaBu 4,8-
8,2 n1Hg, B cpefHeM - 6,2 = 0,5 1HA pU CTaHZAPTHOM OTKJIO-
HeHuH 0,54. TakuM 06pa3oM, Ha CKOPOCTb Pa3BUTHS U3yYeH-
HbIX B IlymkuHe u /Jlep6eHTe BbIGOPOK 06pasloB sUMEHS
BJIMSJIA C/Ie[lylollMe NMPU3HAKH: peakLHs Ha sSPOBU3ALHUIO
Y KOpoTKUH ¢doTomnepuoy (= 8 fHell), a TakKe COOGCTBEHHO
CKOPOCHEJOCTD (x 6 JHEel).

Jlnsl larecTaHCKUX SUMeHeH XapaKTepHa 3Hau4HuTeJsbHast
napaTUNUyecKass U3MEHYUBOCTb, TO €CThb BbICOKAass HOpMa
peaKkLuy; IPU 3TOM NPEBAMPYIOT GOPMBI, pearupyolye Ha
SIPOBU3ALMI0 U KOPOTKUH QOTONEPHOA, YTO U ONpeJesseT
CKOPOCTb pa3BUTHs siuMeHs u3 JlarecraHa (cMm. Ta6J. 2, 3).
BMecTe ¢ TeM BbljiesIeHa U I'pyTia 06pasLoB, cJ1abo pearupo-
BaBIIMX B TeYEHUE MATH JIET U3yYeHHUs Ha APOBU3AIMIO U KO-
poTkuii poTonepuog (Tab.. 5, 6).
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Puc. 2. [lapaTunuyeckass U3MEHYMBOCTh peaKMu Ha ¢poTonepuos o6pasnoB suMeHsa u3 larectana

Fig. 2. Paratypic variability of the photoperiod response in barleys from Dagestan

Ta6smmna 4. CO6CTBEHHO CKOPOCINEJI0CTh 06pa3L0B SYMEeH
Table 4. Earliness per se of barley accessions

Mecro, VUK | wanpomsanmo | CoSCTRGHHO
roAbl U3yYeHHUst 10 BBIGOPKaM, U poTonepuof, clopocnenocts,

JHHU JHU =

JIOC BUP 2012 (03.11.) - I0C BUP 2016 (sip.1.) 6,5+17,1 10,6

[I1J1 BUP 2012 (sap.n.) - JOC BUP 2016 (sap.m.) 9+18,1 91 >

JIOC BUP 2012 (03.1w.) - I0C BUP 2017 (sip.1.) 58+12,7 6,9

TIJT BUP 2012 (sip.ni.) - I0C BUP 2017 (sip.mw.) 73+12,8 5,5 o7

JI0C BUP 2013 (03.11.)- I0C BUP 2016 (s1p.11.) 7,7 +19,1 10,3

TIJ1 BUP 2013 (sip.ni.) - I0C BUP 2016 (sip.1w.) 6,4 +15,9 9,5 e

JI0C BUP 2013 (03.1m.) - JO0C BUP 2017 (ap.m.) 8,1+13,4 53

TI1J1 BUP 2013 (sap.1.) - JOC BUP 2017 (sip.1.) 24+71 4,7 >0

JIOC BUP 2014 (03.1w.) - I0C BUP 2016 (sip.11.) 9,9+19,2 9,3

TI1J1 BUP 2014 (sap.1.) - 0C BUP 2016 (sip.1.) 6+16,7 10,7 >

JIOC BUP 2014 (03.1.) - /I0C BUP 2017 (sip.ii.) 8,4 +13,5 5,1

[I1J1 BUP 2014 (sap.n.) - JOC BHUP 2017 (s1p.m.) 56+12,2 6,6 o2
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Ta6auna 5. 06pa3nbl AYMEHs], He pearupywiiye Ha ApoOBU3aLMI0, C HU3KOIl HOPMOI1 peakiuu
Table 5. Barley accessions with a low norm of responsiveness that did not respond to vernalization

Ioka3aTe/Ib peaKuy Ha IPOBU3aLUI0, JHH AJl7IeJIbHOE COCTOSIHME FeHOB*
o
= 5 3 5 3 5 8 5 8 58 58
= $3 3 3 3 g2 g2
S g E g E g E = g B g E
N O N N s O O | N ™
£ z 2 Z 9 Z 9 Z 9 z 2 z 2 < T T
& s O = o = o = o = o = o g g £
= & = & = & =" =" = S = N N
e | &85 | &% | &% | &% | &g8¥ | &%
= > S > > S > < > S >
2 N - N - 0N 0 <+ - F -
- o - o - © - O - O - O
o o o« o S Q o«
[\l N o o o o
3772 - - 6 1 5 0 R D R
11458 2 1 8 7 7 6 R D D
11462 -1 -2 4 2 4 2 R D D
11475 6 2 8 4 9 5 R D R
14154 - -1 - 3 - 7 R D R
15013 0 0 0 0 6 6 R D D
15021 -2 -2 -2 -2 4 4 R D R
15034 - - 4 -2 8 2 R D R
15036 6 2 3 -1 7 3 R D R
15177 -2 0 5 7 5 7 D D D
15183 -2 1 1 6 4 9 D D D
15186 4 0 3 -1 5 1 D D D
15192 8 6 6 4 5 3 R D R
15979 - -2 1 5 - 1 - D R
17430 0 -2 5 2 7 4 - R,D R
17438 0 -2 7 5 7 5 R D R
17908 - 5 - 3 - 4 R D R
18171 - - 5 0 6 1 R D R
21745 - - 3 2 4 3 D R D
21803 3 1 0 -2 3 1 R D R
21805 0 - - -2 6 -1 R D R
21809 - - 4 1 1 -2 - D R
21821 - -2 - -2 - -1 R D R
21822 - 1 - 2 - 2 - R,D D
23785 - - 3 -1 5 -1 R D R
30082 2 -1 0 -2 3 0 D R D
30091 - - - 5 - 6 R D D

[IpumeyaHue: «-» — o6pasel; He ObLI B OIBITE;
* - yHPOpMaNK 110 al1JIeJJbHOMY COCTOSIHUIO reHoB (R - penieccuBHBIN, D - OMHUHAHTHBIN) NpUBOAUTCA 1o KaTasory MUpoBo# KoJI-
nexnuu BUP (Abdullaev et al,, 2017)

Note: “-” means that the accession was not included in the experiment;
* - information on the allelic status of the genes (R - recessive, D - dominant) is presented according to the Catalogue of the VIR Global
Collection (Abdullaev et al., 2017)
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Ta6smua 6. 06pa3ubl AYMEHs C HU3KOM HOPMO# peaKi iy, cJ1aG04yBCTBUTEIbHbIE K poTONEpUOAY
Table 6. Barley accessions with a low norm of responsiveness, weakly sensitive to photoperiod

= INoka3aTe b peakuyv Ha poTonepuos, AHU SUBRITTEOE o
E COCTOSIHUE T€HOB
E N © N R o <+ © <+ > O © O N © NN
= | 33|33 | 58| 523|325 | 5|25 | 22| 33| 33 - | o
5 | aa | aa | ae| o | ae | aa | e | ae | e | aa | R OF| T
c |B% | 2% | %% | 2= |2z | 2= | 2= |2z | B2 |=2=| 8| & 8
= HO | Ry | RO | Ru | mU | =mO HO | mO | O | HO = =
2 |ER|ESX|EX|ES|ESX|ER|EX|EX|E]|ES
3772 7 2 - - - - 7 - 4 -1 R R D
14891 9 - - - - - 4 - 0 - R R D
14894 - -1 - - - - - 0 - -2 R R D
15008 - - - - 11 12 0 1 - - R R D
15013 6 6 - - 1 1 0 0 0 0 D D R
15022 - - 3 -1 - - - - 1 - R R D
15034 - 0 3 -2 - - 5 -1 4 -2 RD | RD D
15036 5 1 4 1 - - 7 3 4 0 R R D
15184 - -2 - - 0 3 -2 1 - -2 R R D
15186 0 -2 3 0 1 -2 5 1 1 -2 D R -
15192 2 0 3 2 18 16 4 2 3 1 D R -
17431 1 0 - - 6 5 1 0 2 1 R R D
17910 - 1 - 1 - -2 - -1 - - R D R
18026 - 0 - 12 - - - 1 - - R R,D D
18178 -2 - - - - - 3 - - - R R D
18179 8 - - - - - 2 - 3 - R R D
18185 - 6 - 5 5 16 - 2 - 2 D R D
18186 - 4 - 2 0 9 - -1 - 2 R,D R -
21756 - 2 0 4 7 10 - - - - R R D
21761 - - - 0 - - - 0 - 3 R R D
21766 6 -2 5 -2 7 -1 7 -1 1 -2 R R D
21767 -1 -2 5 4 6 4 1 -1 -2 -2 D R D
21803 0 -2 2 1 - - 0 -2 -1 -2 D R D
21809 7 4 8 1 9 6 6 3 -2 -2 D R D
23785 6 2 - - - - 7 1 - - R,D R D
30082 5 2 - - 7 4 3 0 7 4 D R R

[IpuMeuaHue: «-» —o6pasel He ObLI B ONbITE; * - MHPOPMALH [10 a/1/1eJIbHOMY COCTOSIHUIO ['eHOB (R - penieccuBHBIN, D - JOMUHAHTHBIH)
npuBoguTcs no Karanory mupooit kosutekuuy BUP (Abdullaev et al,, 2017)

Note: “~” means that the accession was not included in the experiment; * - information on the allelic status of the genes (R - recessive,
D - dominant) is presented according to the Catalogue of the VIR Global Collection (Abdullaev et al., 2017)

[TokasaBlIMe HU3KYI0 HOPMY peakLHUU o6pasubl c1abo  Ha 3 U GoJiee JHeH GOJIbllE, YeM NIPU SPOBOM, BKJIIOYAs «HY-
4yBCTBUTEJbHBI K KOpOTKOMY ¢oTonepuoay (ITIIBK o6pas-  JieByto Touky» 0 + 2 Hs).
noB Ha JJOC BUP nHa 3 u 6oJiee jHelt MeHblie, yeM B [1I1J1 BUP, BrisiBjieHO 27 He pearupymolydx Ha sipoOBU3aLUI0 U 26
BKJIIOYasl «HYJIEBYIO TOUKy» 0 + 2 1HA) U (M/1M) He pearupy-  CJabGO4yBCTBUTEJBHBIX K poTOnepHosy 06pasLoB sSUMEHs
10T Ha sipoBu3anuio (IIIIBK o6pasuoB mpyd 03WMOM ceBe  C HU3KOW HOpPMOH peakuuu (cM. TabJ. 5, 6), KOTOpble Mpea-
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CTaBJISIIOT MHTEpPeC JJIs ceJeKIIUM Ha CKOpPOCIeJ0CThb B TeX
peruoHax, rje JJMHA BereTalMOHHOTO NepHoja SBJSETCS
JIMMUTHPYIOUM dakTopoM. OCo6BIi HHTepecC peCcTaBJIs-
0T 06pa3ubl K-3772, k-15013, k-15034, k-15036, k-15186,
k-15192, k-21803, k-23785 u k-30082, coyeTaruue oba
npusHaka. JIoOMMHaHTHBIN a/ulesnb rena Vrn-HZ aBidetca
ONpe/ie/IAI0IINM B KOHTPOJIe THIA Pa3BUTHA sS4YMeHs (CM.
Ta6J1. 5). JlaHHBIH JIOKYC COLEPKUT CEPHI0 MHOXKEeCTBEHHBIX
asienielt (Takahashi, Yasuda, 1956), koTopble MOTYyT KOHTpPO-
JINPOBaTh pa3HOOGpa3Hylo peaki{io Ha ipoBU3aLUI0. B Ha-
LIMX ONbITAX BblJleJIEHHbIe 00Pa3Lbl SUMEHS He pearupyoT
Ha spoBU3UpYyloliKe TeMepaTypsl. Ciabass 4yBCTBUTEJb-
HOCTb K KOPOTKOMY GOTONEpHUOAY AarecTaHCKHUX 06pasloB
SYMeHs1 MOATBEPXKAAIOT U pe3y/lbTaTbl FeHeTUYECKOTO H3-
ydeHHUs (cM. Tabu1. 6). PerjeccuBHbIN ansienb reHa Eam8 u fo-
MHUHAHTHBIH a/ienb PPD-H2 neTepMUHUPYIOT CJIabyI0 4yB-
CTBUTEJBHOCTb K KOPOTKOMY GOTONEPUOAY, a ZOMUHAHTBIN
aysienb PPD-HI1 yckopsieT pasBUTHe A4MEHS Ha JJIMHHOM
JiHe. Pa3Hble reHeTHUYECKUE CUCTEMBI JJOTOJIHSIOT APYT ApY-
ra. B TeueHue nATH JIeT B 060UX MYHKTax U3y4eHuUs obpaser
K-15013 6b1J1 cCaMbIM CKOPOCIIENBIM CPeAX BCEH KOJIIEKIIUU
JareCTaHCKUX STYMEHEH.

3ak/iloueHue

flumenu /[larecraHa CUJIBHO IOJABEpXKEHbl IapaTUIIAYe-
CKOM U3MeH4YMBOCTU. CpeJii HUX BbISIBJIEHO 27 He pearupylo-
LIUX Ha ApoBU3anuio popM, a 26 c1abouyBCTBUTENbHBI K KO-
poTkomy poTtonepuoay. leBsaTh 06pa3noB (k-3772, k-15013,
k-15034, k-15036, x-15186, k-15192, k-21803, k-23785
1 K-30082) coveraloT o6a MpH3HAKa U XapaKTepU3yHTCS
HU3KOM HOpMOM peakiuu. BeieseHHble GOPMBI ABASIOTCA
HCTOYHUKAMHM CKOPOCIIEJIOCTH U NPEACTaBJIAIOT HHTepec
JUIS ceJIEKIIUM B pEerMOHaXx, I/le AJIMHA BereTallMoOHHOrO Ile-
pro/a ABIseTCS JUMUTHPYIOIUM GaKTOPOM.

[lokazaHo, YTO Ha HPOJOJKUTENbHOCTb PAa3BUTHS OT
BCXO/I0B 10 KOJIOLIEHHs 06pa31oB ssuMeHs U3 JlarectaHa, us-
yueHHBIX B CeBepo-3amagHoM pernoHe Poccum (CaHkT-Ile-
Tep6ypr, [lymkuH) u CeBepHoMm KaBkase (/larectas, r. Jlep-
6eHT), OKa3bIBAIOT BJIMSHNE peaKlUs Ha SPOBU3AIUI0 U KO-
poTkuit doTonepuoy (B cpesHeM - 8 fHell), a TaKKe COOCT-
BEHHO cKopocmnesocTb (6 gHel). BappupoBaHHe AaHHBIX
Nnpu3HaKoB coctasisio 51-10,6 nua, 4,7-10,7 gua u 4,8-
8,2 fHA cooTBeTCcTBeHHO. [lapaTunuyeckass U3MEHYUBOCTb
OoTpakaeT pa3Max BapbUpOBaHUs 3TUX IOKa3aTeJsiel. Ycra-
HOBJIEHO, YTO SIPOBU3UPYIOIMe TeMIIepaTy Pl U c1abast yyB-
CTBUTEJBHOCTb K KOPOTKOMY AHIO OOYCJIOBJIMBAIOT CKOPO-
CIesI0CTb MeCTHBIX popM ssuMeHs B [larectaHe.

Paboma evinosiHeHa 6 pamkax zocydapcmeeHHo20 3ada-
HUsl Co2/1aCHO memamuveckoMmy njaaHy BHP no npoexkmy
Ne 0662-2019-0006 «Ilouck, noddepicaHue HU3HECNOCOOHO-
cmu u packpblmue nomeHyuaaa HacaedcmeeHHoU uaMeH4u-
80CcmMu MUpOBOU KOANEKYUU 3ePHOBbIX U KPYNSIHbIX KYAbmyp
BHUP dasa pazeumusi onmuMusupo8aHHO20 2eHO6AHKA U payuo-
HA/bHO20 UCNO0/1b308AHUS 8 CeAEeKYUU U pacmeHuesoocmee».

The research was performed within the framework of the
State Task according to the theme plan of VIR, Project No. 0662-
2019-0006 “Search for and viability maintenance, and disclos-
ing the potential of hereditary variation in the global collection
of cereal and groat crops at VIR for the development of an opti-
mized genebank and its sustainable utilization in plant breed-
ing and crop production”.
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