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UchuusuLeb LLI<uULNre ALNREUSHN

[EUU3kh UrhuuuLnhr@E3NRLLE:  Yhdwh  thnhnfunyeniup
hwunhuwunud k gninununbiuntjwt qupgugdwl glfuwynp
uwhdwUwthwlynn  gnpdnuubphg  dbyp'  wwjpdwuwynpiingd  wnbnnufubiph
ujwgnud,  obipdwumhbwth  pwpdpwgnud L 9pwiht nbuniputbpp
uwhdwuwthwynid, husp pwgwuwpwp  wunpununund giniquintnbuwlwu
dowYwpnyubph  pbppwwnyngjwu Jpw:  Snpbup nwqiwdupwlywu
Uowlwynipniu niubgnn dywlwpnyu , uvwluiu qquynit £ opwght upnpbup
uquuwndwdp, hwnywwbu snp b Yhuwsnp wwjdwubpnud, npunbn Gpwonp
hwunhuwunu £ pppwnynigwi hhduwlwt uwhdwuwhwynn gnpdnt: Ldwu
wwjdwuubpnd Yuplnp £ unpnbiph Gpwounwnhdwgyniungpjut guwhwinnedp
L pwpdp hwpdwpynnuwunyjudp  unpinbph  punpnenuop,  pwuh  np
hwunlwwbiu nwpwdwynpowuwjhu unpwntbiph hwdwp
wgpndnpdndphghninghwljwu hwuwnlwuhpubnp L gbubinhlwlwu
wpdwgwupubiph thnfuuwwlygywdnipyntuutipp nbnlu pwlwpwp
nunwfuwuhpyws stu: <Gnbwpwp, <wjwunwuh <wupwwbnngeyuu b bpwuh
hujwdwywt <wupwybnnypjwt ywydwuubpnud, npnup wsph BU pulunwd snp
L Yhuwsnp  Yhdwynd, dbpnhhojw)  hwpgunpnidubph  wwpqupwudwu
ybpwpbnw) Yuwwwpynn hbnwgnunnieynitubpp swthwqwig Yupbnp Bu n
wpnhwlwt, W pfunud Gu nyjw) nwwpwdwopswuubiph hwdwn hwgwhwwnhlwihu
dowlwpnyubiph pbppwnynigjwt pwpdpwgdwt b npuwlwlwu gnigwthoubph
punbjwydwu hwdwp dwhynn nwqdwywpnigniuubph wwhwusubiphg:

<GSURNSNMISUL LANUSUL4L Nk WL PLEPE: Unyu
hnwgnunipjut twywnwlu £ quuwhwnb| hwjjwywu b hppwiwlwt dwgdwu
thwihnly  gnpbuh  (7riticum  aestivum L) Uh  pwuh  unpwbiph
Bpwaownwnhdwgyniungygyniup’ nunufuwuhpbnyg npuug wgpndnpbninghwljw,
dhahninghwlywt b ghubnpyuljwt hwnlwuhoubpp, b wnwuduwgub opwihu
uwlwynigiwt  wwydwuubpnd - wnwyt]  hwpdwpdnnwlwt  ne pwpép
ptppwunynipjudp unpnbipp U wnwwpltp jwywgnyu unpunbpp ubpnubnt
gjninuinunbiuwu wpunwnpnipnuncd:
LoJwd uwywwnwyhtu hwuubint hwdwnp fuunhp Bup npbp nwnwfuwuppbp b
wwnabi.
o 8npbuh unpubiph wpdwquwupp Gpwownwihtu uppbuh Wywwdwdp in vitro
wuwjpdwuubpnud®  pnyup Jun  qupgugdwi  thngnd,  wwppbp  oudnnply
uppbiubbph wanbgnyejwu Ubppn:
o Nuwnifuwuhpbp unpwnbiph wép, qupgugnuip b pbppwwnynyeniup in vivo
wuwjdwuubipnut® hnnh funtwdwwnwpnnnipgwt nwppbp dwlwpnuoubpnd (70%
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L 35%), huswbtiu wl, hwoywplbiny Gpwonmwnhdwgyniunyejw hunbpuubpp,
Yuwwwpl] unpnbph  hwdbdwnwlwu  guwhwnnd' wnwybp  nhdwgynu
unpuinbtiph pUwnpniejwt Lwywwnwyny:

o Nunuwuwuhplp  Gpwonwnhdwgyniuniggwt  htin - Juwywsd  gbubpp
Epuwpbuhwih thnihinfunegniutpp b pugwhwynby npwtg Ywwp peenud onh
wwnniuwyniejwi hbwn:

¢  bpwlwuwguliy unpnbph  hwdbdwnwluwtu  quwhwnnd  Ru2nwhtu
wwjdwuubpnd U npnob| npwug nunbuwlywu wpryniuwybunnigyniun:

uchiusuvep ShSULUL Larnr3et L YNroLusUL
LoULUYUNNMISNNLL:

Unnbpwynpyt b Gpugunwht uppbu’ wnihbphibu gihyni-6000 phuhwlwu
ujneh  Yhpwndwdp,  wwwhnybind  wpnpwnnp wwydwutbpnud
puwlwuht dnin opwiht nbiphghuinh dhowduyp:

e Unwoht wugwd nwpwdwopowlwiht thwihniy gnpbuh unpnbph hwdwp
hpwlwuwgyt) b nbhhnphuwihtt gbubph  bpuwpbupnt  Jbpindngeniu’
puwgwhwynbind qbubunplulwu b Shghninghwywl wpdwqwupubph
thnfuluwwlygywdnipniup:

e Yunwpyt £ Bpwownwnhdwgyniuntejwu pwquwdwlwpnuy
quwhwwndw dninbgnud® hwdwnpbinyg in vitro, in vivo, ghiubiinhlulwt L
nwaunuwht hitnwgnunnienibubph wpryniupubpp:

Unwgywsd wnryniuptbipp niubtu Yuplinp gnpduwlwu tpwuwynipniu. npwup

Ywpnn Gu  Yppwndtp uvwlwlgwenip U snpwjht wwjdwuubph  hwdwp
hwpdwpynnulwu unpwnbiph puwnpnipw, wgpnunbhuuninghwubph
Juuwwpbjwgnpddwt W opwiht nbunipuubph wpryniiwybn . Junwywpdwu
hwdwnp:

Uchiusutuer LLLULUNNMITLERE: <hnwgnunnieiniuubiph hhduwlwu
wpryntupubipp 2016-2024 per. wwppbpwpwp ubplujwgyt] bW gblyngyb) Gu
<UUL Pnruwpnidnigjwu W hnnughwnigwy wdphnuh purywjudwd thuwnbipnid,
husytiu twl Ugpnundhwywu dwynyintitnh ghunwlwt funphprnud:

LAUMUCUWUNRULERE:  <hnwgnunipjwt  hhduwlywt  npnypubpp
ubpyuwjwgyb) 5u ghwnwywu gbynygubinh nbupny, hpwwwpwyyb £ ghnwywu
3 hnnyws, wyn pynud dblp' Web of Science oubdwpwunud pungplywsd
ghnwlwt wduwgpnud:

uchuusuver YUMMrSYUGLLL Nh OUYULL: Uwbuwlunuwlwu
wotuwwnwupp Yuqddws £ 127 nwwghp Eohg b pwnlugws £ Lbpwénipniuhg,
snpu hhduwlwu gnijutibphg' Ypwlwungeut wluwpy, Linpbp b dGennubp,
Upryniupubp b putwpynud, Pwihnily gnpbup  nwnwfuwuhpynn  unpintph
nuwnbiuwlywu wnryniuwybwnnipjwu quwhwuwnnid, huswbu uwl
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Bgpwljwgnieniuutiphg, wnwowpynipnilubphg, ognwgnndywd
gpulwunpjwu  gwulhg' tbpwnbing hwpbuwlwu L wpunwuwhdwujwu
dwutwghwnwlwy gpwywunigyniuubph 159 wnpnip, U 8 hwybwdubinhg:
Uptuwwnwupp wwpniuwynid £ 16 wnjnwiwl, 12 gdwwwunlybp U 1 ufjubdw:

uchuusuu£bh PNYULHHNRESNRL

Qniju 1. Spwlwiinpyu wliuwpl: Ujunbn nbn Gu gunbp hwjpbuwlwu L
wpunwuwhdwUjwt  dh 2wpp  hGwnwgninnnubph  Ynndhg  hpwwtwgywd
hwdwudwy nwnifuwuhpnipniuutiph wpryniupubpp:

Qniju 2. LGwnmwgnunipjut  tnyep, dbpnnubpp b wwyjdwuibpp:
LGwnwgnunynn unpunbiph  snpwnhdwgyniunygwt nwinwuwuhpdwu b
hwpdwpynnuwunypjwi quwhwwndwt bywwnwyny hpwlwtwgyty b hwdwihp
hbnwgnunniu’ ubpwnbing in vitro (uipnpwwnnp), in vivo (Ybgbunwghnu),
ghubiinhyulwu (UniBYnywihtu) L nwsowwihu thnpdwpynwiutip:
Pnpdwpwnpwlwi wotuwwnwupubipt hpwlwuwgyl] Gu b «Updwt Lwny
Uwpg Upwu 4n.» pulybpnigjwt jwpnpuwnnp, obpdngwiht b nwownwihu
wwjdwuubpnwi: <Enwgnunygwu opliliun 5U hwunhuwgl] hwjuywu L
hpwuwlwu dwqiwtu wotwtwgwl thwihniy gnptiuh 15 unpuntp (NuyGhwuy,
Uwpbuh 22, Lwhph 68, Ujupwdwp, Updjwulw 60, Lwdhn, Uwpwjwl, 2wk,
Uqwp 2, Uwun, Uhhwu, <Phoqud, D92, G31 U Uwpnwph), npnug
puwnpnipniup wWwjdwuwynpywsd b <wjwunmwuh b bpwuh hjnwhu-wpbdingwu
onowtubiph Udwlwuinhw wgpnyihdwjwlwu wuwjdwuubpny' snp
dwjpgwdwpuwiht Yihdw, vwhdwuwdwly wbnndubp (Uhoht nwpblut’ 300-
450 dd) b hwbwhuwlh opwiht uppbiu Yybgbunwghnt opowiuncd:

In_vitro nwnifuwuppnugnibubp. jwpnpunnp wwjdwubbpnd, pnyuh Jun

qupgugdwt thnynd  quwhwwndt] £ unpnbph wnwoliwiht wpdwquwupp
Bpwaownwiht uppbuht' oudninhly uppbuh dnnbwynpdwt dhengny: Hw hwdwp
Yppwnyty £ wnihbphibughyn-6000  wwppbp  Ynugbunpwghwubpny
hwdwwwuwufuwuwpwp 0, -0.45 L -0.9 UTNw oudninhl 6Gupnifubtiph
wwjdwuubpnud: Yuwhwndb Gu dintbwynipyniup, dhitph L wpdwwnubph wép,
npwug pwnd U snp quugywdn, huswbiu Uwl ypnihth wwpniiwyniegniup,
npuwtiu upptiuh phahninghwlut gnighs:

In___vivo nwniduwuppnipniiip.  Pnwwdwutbpnd  thnpdwpynufubipp
hpwlwuwgyt) &u dhypnphin nhquyung” hnnh quunwiht spwnwpnnnip)wl
Gpynt dwlwpnwlutpnd (70% W 35%): <nnh tuntuwynigyniup ybpwhulyby £
wbuuhndbinphly  dbpnnny:  enpdbipp npdtp Bu ywwnwhwYuunyeywi
uygpniupny’ bipip Ypluniejwdp, tpyne Jhgbnwghnt wiwphubiph pupwgpnid:
Nuwnwfuwuppyl; Lo dbuninghwljwu thnitpp, pnyubiph wbn,
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wpryniuwybinnypyniup, hwulh Yunngywdpwiht tnwppbipp, pippwwnynigniup
L  hwwhyh phihwlwt  Ywgdp: Lwiwlwlwu gquwhwwndwy  hwdwp
hwoywnpyyb Gu SSI, TOL, STI b YSI snpwnhdwgyniunteyw hunbputbnp:
Sbubnhywlwu (UniGynywiht) nunifuwuppnigniubp. wmwuthhug unpunbph
ubipdbipp wébkgyb Gu in vitro wwjdwuubpnd b tnwuopjw dhitpp pwdwuyby Gu
unnighs U uppbiuwjhu fudpbiph: Gpwownwiht wwjdwutbph dnnbjwynpdwu
uwwwnwyny pnpwd opht wybjwgyt) b 12.24% wnihbphitughyn-6000, nph
wpryntupnud - wwwhndytp £ -0.45 UMNMw  oudnunphl Gupnd:  Uunthbunl
hpwlwuwgyty b nbhhnphuwihtu qbubph (Wdhnt3, WCS726) tpuwnbuhwih
Jdonnisniginit’ qRT-PCR - dbpnnnyd:  Cunhwunip MUMG-U  dblynwwgdt) |
hwdwwwunwufuwu Yhpbph dhongnd, hpwlhwuwgyb) £ c Yol uhupbq, huy
ghubiph tpuwypbupnt Jwlwpnuwlubpp hwodwpyyt] Gu 2°-AACt dhpnnny,
npwntin B-Actin-p dwnw)t £ npwtiu hubhs gbiu: 2niquhbnwpwp qguwhwnyt £
pohoutinnid 9ph hwpwpbpwlwl wwpniiwynyeniup:
Qwounwiht  nwnmifuwuhpniginiuttp. wnwdbp  hGnwUwpwht - unpnbpp
Gupwpyyt GU nuwownwiht  wwdwutbpnd  pwgnighs quwhwndwt® hnnh
nuwonwiht  opwwnwpnnniEywu  Bpyne  Jwywpnuyubpnud (70% L 35%)'
ptppwwnynipjut b hwpdwpynnuwunipjwi nunwuwuhpdwu uwwnwyny:
Unwgywsd wpryniupubph hhdwt Jpw Juwwpdbp £ uwb  nbnbuwlut
wpryniuwybinniypjwt quwhwwnnid:
Pninp  thnpdwpynwiubphg unwgws  wjwijubpp Bupwplytp  Bu
Ypdwlwgpwlwu dowldwt' Yhpwnbing quiphwghnt Jbpinédnignia (ANOVA),
dhghuutiph hwdbdwwnieniu dniujwup phunnyg (p<0.05) L Ynnbjwghnu
Jeninsniginit’ Mhpunup gnpdwiygny (r): Sywiubph dawlnuip hpwlwuwgyty
E SPSS Jhbwlwgpwywu dpwgpuwihtu hwpbpny:

Qnifu 3. Upnyniupubip b putiwplynid:

3.1 In vitro nuunufuwuhpnipinitiiph wpnniupubipp.thnpdwpldnn unpintiph
Sintuwynipjut b dhih dnppninghwjwiu gniguiuhpubiph quwhwwnnuip oudnunhy
uppbuh  wwjdwuubpnu (g8.1) gnyg Lt wyb, np uppbuh  wagnbgniueniup
Fwlwunpbt wwjdwuwynpnud £ gnplith unpnbph Spniuwynigywtu b hiph
dnppninghwywt  hwnlwuhoubiph  thnihnfunyeniuutipp: Uhshu  uppbiuwjht
wwjdwuubpnd (-0.45 UMuw) wnwyb| pwpép dniuwlniginit Gu gnigwpbinb
Lwdhn (83.3%), Nulybhwuly (80%), Uwpwjwt (80%) U Rwnbi (76.6%) unpwnbipp:
Unyu unpunbipp bwle nidtin uppbuph Wwydwuutpnud (-0.90 UMNMw) wwhwwub
bu hwdbdwwnwpwp pwpdp Snuwynipnt’ hwiwwwnwufuwlwpwp 66.6%,
60%, 60% UL 53.3%, husp YYwyby b oudnnhly uppbiuh Ulwindwdp npwtg
hwpwpbpwywu nhdwnpnnulwuniejwu dwuhu: Uyu unpunbipnud
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25.05-30.39% ,

' (24.65%), (26.34%),

(27.05%) (27.67%) , (47%), 092 (46.99%)
31 (48.08%) :

(21,79%), (21,87%), (22,98%)
(24,44%) ,

2, 22,
(26,9-32,0%): , 92 31
( 47-48%),

(19,70%), (19,12%), (21,22%) (21,39%) ,

2 (23,24%), 22 (27,97%) (30,53%)

, 92 (45,92%) 31 (45,55%)

-0.9



Cunhwunip wndwdp, oudnnhl uppbuph Wwjdwuubpnd Sinuwynipwu b
Shiph dnpdninghwlwu gnigwuhpubph Wjwgnuip wwdwuwynpdwsd £ oph
ubpdddwt nwunwndwdp, hhnpnihinpy  SEpdunubph wlnhynyequt
ujuwgiwdp b wwhbunmwihtu unyebiph dnphihqughwih fuwpwpdwdp, hush
htwnbwupny uwhdwuwthwyynd Gu poowiht pwdwudwu U Bplwpwgdwu
gnpdpupwgubpp: Uhwdwdwuwl, wju unpnbpnud, npintin ujwgmdubpp pny|
Gu  wpwmwhwjunyb, wwhwwuynd Gu  oph  wnwbughwip, oudnjhwnubph
Ynunwynwip b pgowpwnwuputiph Ywntunweniup:

Updwwnwjht hwdwlwpgh dnpyninghwljuu quwhwwnnuip (96.2) gnyg k
wyt, np oudnunhy uppbuh wwjdwubbpnd wpdwwp thnthnfund £ wéh
nhuwdhywu: -0,45 UNw wwjdwutbpnd dh pwpp unpnbpnd wpdwuwgpyb
bGu wpdwwubph Gplwpnipywu wé' Lwydhn (20,7%), Nuybhwuy (28,86%),
Uwpwjwt (16,8%) b 2unpb (16,15%) unpuinbipnud, b hGunbwpwp, pwpd L snp
quugwsh wé, husp Jywynud £ npwug hwpdwpynquywunigjwt dwuht: "w
Ywpbh £ Jdsyuwpwul, npwbu  wpdwwnwiht hwdwlwupgh  wwunhl
wpdwgwp, npp Uwwuwnnud  hnnh opwiht nbunipuubph wybih wpnyniuwybun
jntpugdwup: -0,45 UNw wwydwubpnud npnuyh wé wpdwuwgndb| £ uwl
Uqup 2, Uwpkuh 22, Uupwdwn, Ujgwun, Phoqud bW Uwpnwnh unpunbiph dnuwn,
uwlwju hwdbdwwnwpwp wybih guwdp wunhbwuny:

Uhusntin D92 L G31 unpinbiph dnwn uuwnybif b wpdwwnubph Gplwpnigjwi

Yupndy Ypdwwnnud® hwdwwwwnwuuwtwpwn 79,84% L 79,19%, husp yuwynid £
oudnunhly upptiuh tywwdwdp npwug pwpdp ggwniuntEjwu dwuhu: Hungwd
wpdwwnubph punhwunip Bplwpnyeiwi b pwuwlhh wéh Gplinyep, gnyg & nygbg
hwpdwpynnwywu  Jdbfuwuhqdubph  wynhjwgndp: Liwt  wwjdwutbpnw
wphnwhy uppbiup hpduwlwund dupnd £ Jbipgbnujw opquiutph wiép,
dhtusntin wofuwduwih b wgnwwjht nbunipuutiph YGpwpwotunwip ninnynud £
wpdwuwwht  hwdwlwpgh  qupgugdwup'  wwwhndbind  oph  Yuudwu
wpryniuwybnnipw pwpdpwgnid:
-0,9 UMw oudnnhy 6updwtu wwjdwllbpnd pninp unpuinbiph dnn
wpdwuwagpyt b wpdwwubph Gplwpniywu gguwih Ypdwnnud: Unwyb| Yuyniu
£ gyl Nuybhwuy unpunp, nph dnn wpdwnubph Gplwpnypywt ujwgnudp
Yuqut £ 23,56%: Lnyu unpnp nbwpnd wpdwunh pupd quugyusp ujwqb) k
49,0%-ny, huly snp quiugyuwdp' 43,85%-ny, husp Lu Yywynud £ hwdbdwnwpuwp
pwnpdp  $hghninghwywtu  Ywnwnygywtu  dwupt:  Oudnwnpl  Gupdwu
wgntgnipjudp ujwwnyby | uwl unp wpdwnubph dlwynpdwt Ypbwinnd, npp
wwpdwuwynpdwd £ unpunpwnh  spwuwlwynipqudp b Gphnwuwpn
$huinndtipubpph wéh ujwgnudng:






Nuybhwuly unpuinud wpdwuwgpyby & wypnihuh ywpniowynigjwt wdbuwdbd
wép' 0,29 pM/gfw: Lwjnuph E, np uppbuwht  wwydwuubpnd  wpnjhup
Ynunwynwip hwunhuwund £ Yeuuwphdhwiwu Yuwplnp nwgdwdwpniygnit,
npp bwwuwnnd £ oudnunply  Gupdwl  Yupgquynpdwup,  poswihu
Yuwnnigwdpubiph  Ywyniuwgdwup, wquw nwnhlwubph segnpwgdwup L
nbnnpu wnwbughwih pndbpwgdwup: Un wwwdwnny wypnihth  pwpdp
Ynunwynwip hwéwh nhnwpyynud £ npybu snpunhdwgyniunggyuu hnwiwh
$hahninghwljwu gnighy:

In vitro wwjdwuubpnwd ANOVA-u gnyg £ b unpuinp W oudninhly uepbiup
Jpdwlwgpnpbt hwdwuwnh  wagnbgnieiniu (P<0,01),  wnwybjwwbu'
Sintuwynipjwu b Yuuwquugqwsdh Ypuw:

Tnwywup  pbunnd  hwuwnwwnyt] b ouppbuph dwwpnuyutph dhole
Upwuwlwih  wwppbpnegniup. wnwdbjugnyu wpdbpubip  uinnighsnid,
ujwqugnyup' -0,9 UMNMw-nul: Ynnbwughnu Jbpndnipjwdp  hhduwynpyby £
nidtin Juwbp thnpdwplduwd gnigwthpubiph dholu:

32, In vivo nwniuwuhpnipnilubph  wpnniupubipp.  thnpdwpyynn
unpmbph  Jbgbwwghnt  pppwtuph quwhwwnuwip  hnnh nwonwht
funtwywwnwpnnnygywu 70% U 35% dwlwpnwyubph wwjdwuubpnud gnyg k
wyb, np wugpnh wwjdwulbpnd yegbunwghwih wnbunnngynitup Ypbwunyb £
pninp unpwibiph dnwu: Unwyb| thnpp nmwwnwunwdubp Gu wpdwuwgpyb) Uqup 2,
Lwdhn, Rwpb, Nuybhwuy b Uwpwwu unpubpnd (9-11 on), husp yYwynwd &
npwug  hwdbdwwwpwp  pwpdp  hwpdwpynquywunigjwt  Jwuht:  Unw
unpwbiph dnwn ybgbnwghwih inlinnnigwu tnwppbipnigyniup fuqul) £ 13-19 op:
Pnyubiph pwpdpnuejwu b wpryniuwybinnpiut guwhwwnnwp gnyg b ndb, np
35% tuntwynigywu wwypdwuubpnud wéh tjwuqdwt wdttwgwdp mnlynuutipp
gpwugyti; u Lwdhn (10,04%), Nuybhwuly (10,07%), Uwpwiwu (10,05%) L
2wt (10,82%) unpwbipnid, huly wnwyby pwpdpp’ G31 L D92 unpunbkipnud (22,14%
L 22,98%): Cunhwunip U hwulwlyhp gnnniutbph pwuwyny, puswbu uwl
wpryntbwybin plhwlwdwdp wnwiuduwgb) 5o Lwyhn b NuyBhwuy unpnbpp:
Unyu dhinnuwp wwhwwuyb) | uwb Uwpwjw, 2wptb bW Uqwp 2 unpntiph dnun,
dhusnin  Uphhwu, D92 L G31 unpwbpp 9pwihu  uppbuh  uljwwndwdp
punipwanyb Gu pwpép qquniunigywdp: <wulyh Yunnigudpwiht wmwppbph
wpryniupubiph  Jbpindnipjwdp (g6.4) wwpayt) £, np 35% funtwynipywt
wwjdwuubpnwd  hwuyphlyutiph U hwwhlubph pyh wdblwihnpp ujwgnidp
gpwugytp £t Nuybhwuly, Lwydpn, Uwpwwu W Rwpb  unpunbpnid:
Uwutwynpwuwbu, hwulynwd hwnhlutiph dhoht pdh tjuqiwt wdbuwgudp
wpdbipubipp tink| Gu Lwyhn (10,05%), Uwpwiwu (10,38%), Nuythwul (10,06%)
L Rwpb (12,13%) unpwnbpnud, huly Updjuwuyw 60, Uhhwt, G31 U D92 unpwnbpnud
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hwdwwwunwufuwuwpwp 68,18%, 67,5% U 62,5%, husp hwuwmwinb| £ npwtg
pwnép qgujniuntginlup enwiht uppbuh tlwundwdp:

<wwnhyh phuhwluwt Yuqgdh yepindnigniup gnyg £ udb), np Gpwanwhu
uppbiuh  Wwydwuubpnud pnipp unpubipnd nbnh £ niubiglp uwhunwynigh
wwpniuwynipjwu wé, oujwih ujwgnd b unutdwuynieh tninynuh pwpdpwgnud:
Uppbuwnhdwgyniuntejw hunbpuutiph hwdwihp quwhwmdwu YbGpwpbpjug
Yuunwpywd nwnifuwuhpnipniuutpp gnyg Bu ngt), np Nuythwuy, Lwydhn,
Uwpwjwu b 2wnb unpnbipp puntpwgnynud 5u gudp TOL W SSI, huswbiu twl
pwpén STI L YSI wpdbpubipny, hush hphdwu Jpw nuuwlwupgyt) bu
Stpuwunbigh A judpnud®  npwbu  pwpdp  phppwunynipjudp L
Gpwownwnhdwgyniu unpwntip: Uquin 2 b Uwebuh 22 unpnbnp gnigwpbipb) Gu
hwpwpbpwywu Yuyniungegnuu U inbnuiywyyt) 5u A-B fudpbiph uwhdwuwgdnud:
Ufupwdwp, UJwun, Uwpnwph, €hogwd, Lwhph68 U Updjwulw 60 unpwnbpp
nwuwlwngyty u B fudpnud, hul Uphwtu, G31 L D92 unpunbpp' D fudpnud®
npwbiu wnwyb) ggwnu b gwdn pppwnynigjwdp unpunnbip:

dwphwghnt bpndnipiniup gnyg £ wndb, np funtwynypyut dwljwpnuyp
Fwlwu wagnbigniginiu £ niubgl| nundfuwuppywsd hwnlwuhpubph dbd dwup
ynw, huswbu twl wpdwuwgndh Bu unpuwght  nwppbpnygniuubn b
wnwudht nbiwpbpnud "funtwyniginiu x unpuin” hinfuwgnbignugniu: Fndiywup
ptiunh  wpryniupubpnd  wnwyb]  pwpdp  wpnwnpnquijwungudp b
npwlwlwu hwnlwuhgutipny wnwuduwgb) Gu Ludhn, Nuythwuy b Vwpwwu
unpuntipp, htsnbn D92, G31 unpuinbipp gnigwpbipl) U hwdbdwunwpwp gudp
wndbipubin:

3.3.94Ubnhhulwt nwunidiwuhpneginiutitiph wipnniuptiipp. pohgubinnud
oph hwpwpbpwiwu wywpniiwlynigjwt quwhwwnnip gnyg £ wdb, npong
uppbuwht  wwydwuubpnud  nwnwiuwuphpywd  unpnbph dholt  bwlwt
wwppbipnigniuubp  shwiu, dhusnbn opwiht uppbiuh wanbigniejudp  pninp
unpuinbipnud nhndb] £ npw wunhdwuwlwu ujwgnid: Uppbuh 28-nn dwdhu
wnwyb] Ywynw Gu guinuyby Nuythwuy, Lwyhn, Uwpwwu W 2wpb unpuibpp,
npnug  dnn 9ph  hwpwpbpuwliwt  wwpniwwynigywu  Ynpnwwnp Gnbp |
hwdbdwwwpwp gwdén: Uqwnp 2, Uwpbkuh 22 L Ulupwdwp unpunbpp
gmiguiptinti it dhght dwwprwyh Ynpniw, huly Uwpnwiph, Udwn, ®hogqud,
Updjwulyw 60, Lwhph 68, huswbu twl hwunjwwbu Uhhwu, D92 L G31
unpuinbipp punipwanyt BU oph hwpwpbpwlwt wwpniwynejwt wnwyb
Yupnuy ujwqdwdp, husp yywynd £ opwiht uppbup uuundwdp npwg pwpédnp
qguiniunipjwt dwuht:  Cunhwunip wndwdp,  oph hwpwpbpwlwu
wwnniuwlynijwu nhuwdhlwu hwuwnwinybg npwtu unpwinbiph
uppbuwnhdwgyniuntpjwu guwhwwndwu hnwwih $hghninghwlywu gnighs:
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unpuinbipnud wWwonwywtwwu wpdwgwupp gnpdwplytp £ wybh nw, Gpp
wpnbu wbknh tp nmitbgbp ggwih opwihu Ynpnww: Yehhnphuubph Jun L
Gpywpwwnl. Epuypbuhwt punpn2 £ nhdwgynu unpunbipht, pwth np npwup
Uwwuwnnd U poowpwnwuph Juwnnigwdpwht Yuwjniuniejul, oudnwnhl
hwjwuwpwYpnnipjuu b peowihu  hndbnuwnwgh  wwhwwudwup  opwjhu
nbEbhghinh wwjdwuubpnu: Unyu nwinwfuwuhpniypjuu pupwgpnd Nuybhwuly
unpinnud  wpdwuwgnywd  nhpnphuwihu  gbubph quwn U hunbuupy
Epuypbuhwt, huswbu  Uwb  opp hwpwpbpwlwu  wywpniiwYynyejwu
hwdbdwwnwpwp nwunwn  ujwgnwp  YYuynud GG, nnp npw
Gpwownwnhdwgyniunieiniup wwjdwuwynpyws & ng dhwju uninhwyuht, wyl
dwnwugquwywt  Yuwpguynpdwu  wpryniwwybn  dbluwuhgdubpng,  hugp
pungdnud £ wngjw unpinp ubtiyghnt wndtipp:

3.4. Ywonwhtu nwnifuwuhpnyeinitibph wpnniiputpp. bgbnwghnt
thnpdbph wpryniupubiph hhdwt Jpw nunwiht wywjdwuubpnd [pugnighs
quwhwwndwt hwdwp punpdl; G Jbg wewydb) hbnwulwpuwiht unpunbp'
hwjjuwlywu Swqdwu Nuiybhwuly b Uwpbuph 22, htuswbu twl hpwiwlwu
Swadwu Lwypn, Uwpwjwt, 2wpt b Uqup 2 unpnbpp: Gwonwhu
Sinuwynipjut b wwhywuwdnipywu quwhwwndp gnyg £ wdb, np
funtwynipiwt Gpynt dwywpnwyubpnud | unpunbipp dholt wnlw Gu uljwwnbih
wwppbipnigniuubp: 70%  juntwynipyut wwjdwutbpnd - nuownwihu
Sintuwynipniup  rwnwiuyl) £ 72.7-78.8% uwhdwuubpnud, Jdhusnbn 35%
funuwynipiwy nbwpnwd wjiu ujwgl) § 6,5-8,2%-nd’ hwuubiny 64,5-72,3%h:
Lnyu ophuwswihnieniup wwhwwudl] £ uwl Jbgbnwghwh  wjwpunpt’
pnyubph  wwhwywidwdényewu  nbwpnd, pun npnd - wnwybp  pwpdp
wwhwwujwdnyntu 5u gnigwpbiptp Lwdhn W Auythwuly unpwnbpp, pusp
Jywynd £ npwug hwdbdwwnwpwp pwpdp hwpdwpynnuywintejwi dwuht
opwiht upptup  Wwpdwuubpnud:  Nwnidfuwhupnigyniiutiph - wiprnyniupubpnud
dhwdwdwuwly hhduwynpyt £, np phwlwpwt wunpbwuh, gnnniuubph
wédwu hgnpnipjuwdp twl punhwune nehwuljwyhp gnnniuutiph pYny wsph bu
puytip Lwyhn U Nuybhwuly unpnbpp: Cunhwunyp pthwwniejwl wunhtwup
70% funtwyniew wwjdwuubpnu Ywqdb £ 2,07-2,51, huly 35% funtwyniejwu
nbwpnd* 1,75-2,18: Upryniuwybinn plhwuinygyu inbuwulyniuhg bu wnwyby
pwpén wpdbtipubp GU wpdwuwgpyb] hGug wyju Gpyne unpinbiph dnwn, npp b
thwuwnnud £ npwug pwpdp hwunnipdnnuwuniggniup opwihu nkdhghwnp
uywwdwdp:  Pnyubph  pwpdpnigywt  nwunwiuwuhpniegniup  Ybgbnwghwih
wwppbip thnytGpnd gnyg b wndb, np funtwynigyuwt dwupnwyph ujwgbgnudp
Fwywunpbu vwhdwuwhwyt £ pnyubiph wép: Wn wgnbgnieniut wnwyb|
hunwly  wpunwhwpngty £ plwlwinihg hwulwlwind - pulws
dwdwuwlwhwwnywdnd, bpp 35% funtwynipjwt wwydwlubpnud pnyubiph
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, 70%

35%

70%, 35% :
1000 1 35%
1000 -

(70%)  (35%)
1
1000

% 3B 7% Fn 7N Fn M 3 T 3

830 770 18.80 15.80 45.00 38.60 2.18 154 48.44 39.89

2 770  7.00 1430 1570 42.90 37.00 2.00 129 46.62 34.86
8.00 7.30 16.90 14.30 43.70 3570 2.07 139 47.36 38.81

8.30 740 1640 14.80 44.00 36.30 2.09 137 47.50 37.74

22 7.90 7.00 1470 12.00 43.50 37.20 2.03 1.33 46.62 35.75

8.50 7.90 1810 1540 44.80 39.00 215 158 47.91 40.51

LSD .s 0.08 008 027 027 042 042 003 0.03 034 0.34

70%

643 1 ) 629 /1 )
, 35% '
33,9 326 /
70%
, 35%
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[ ] 70%
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(35%)

0%

17.40

2 15.80
16.40

16.10

22 15.90
16.90
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%

35%
19.30
16.40
17.90
18.00
16.80
19.70

70%
35.30
22.80
29.40
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34.80
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35%
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Unnbtijwghnt ybipnwniginiup gnyg & wwihu, np hwwnhyh pbppp npwyuu
ubipin Yww nwh, d6Yy hwuynd hwnpyubph dhoht pyp b 1000 hwwnplyp
quugqwdh htwn, husp JYwymd £, np  pbppwwnynipniup  hhduwYwunwd
wwjdwuwynpywsd £ hwinhlubph pwuwlyny U funonpnipjudp:

Tniulwup phunh wpryniuptubpny wnwyt) pwnép fudptipnud hhduwwunid
pungpyyti Bu Lwdhn L NuyGhwul unpnbpp, npnup  wwhwwubp Gu
hwdbdwwwpwp  pwpdp  phppwnynipgni,  unyupuly  uwhdwuwhwy
funtuwynipjuwt wwydwuubpnud:

ql.Nhtw 4. PUPNRY SANELR PACLIUNYIYNT UNCSERP SLSEUULUL

Ura3nNhLudESNME3UL ALULUSNARY: Unwgywd ndjuiutpp (wn.3) gnyg
Eu wndb], np wnwyb] pwpdp hwdwhuwnu wpdbp Bu wwywhnyb] Lwyhn L
Nuythwuly unpuinbpp: Uwutwdnpwwbu, 70% funtwynigjuu wwjdwuubpnd,
npwug pbnph wndtipp Yuwqut) b hwdwwwwnwufuwuwpwnp 778,1 U 761,2 hwqup
npwd, huly 35% funuwynyeuu wwjdwuubpnd' 410,3 U 394,5 hwqup npuwd:
RQupti b Uwpwwt unpnbpp  punipwigpytp Gu dhoht nnnbuwlwt
wpryniuwybnnuyudp, dhusnbn Uqun 2 b Uwpbuh 22 unpwnbpp gnigwpbinpb) Gu
hwibdwwmwpwp gudp wpryniupubip: Uuwhuny, ntnbuwlwu guwhwndwdp
hwuwmwwytby E, np Lwyhn b NuyGhwuly unpnbpp ns dhwjt wnwuduwunud Gu
pwndap phppwwnynigjwdp b Gpwonwnhdwgyniunyejudp, wjl wwywhnynd Gu
wnwyb| pwpdp owhnipwpbpnyent, nph hhdwu Ypw npwiup Yuwpbh &
wnwowpyb| wpunwnpnyjwu by ubpnpdwi hwdwp, hwnjwwbu vwyudwenip
wwydwutbpnud:

Unynuwly 3.
Sunbuwlwu wpnyniuwybwnnyejwi guwhwwnnuip
phppwwnynupinil g/h [hpwguwlghy  pbneh wndtep, Yuwnwpywd awhnyp,

Unputin fu. 70% fu.35% 1g, 1000330 1000330 dwluu, 1000330, | 1000 33n/hun
hwwhy | dnnwnn | hwwhl | dnnun  [hwwhldn: [u.70% fu3s% | u70%  fu3s% | fu.70% fu.35%
Luwyhn 643 836 339 4.1 7781 4103 305.5 | 2255 | 4726 | 18438
Uqun2 484 62.9 218 283 585.6 263.7 2894 | 2198 | 2%.2 | 439
Uwpwiwl 523 67.9 239 311 95 2 632.7 2893 292.8 | 2204 | 3399 | 68.9

Quinb 53.1 69 254 33 6425 3073 2955 | 2213 377 86
UwrblUh22 4713 615 228 29.6 5724 2758 2888 | 2187 | 2836 | 57.1
Nuythwuy 62.9 818 32.6 424 7612 394.5 303.2 | 2274 458 | 167.1

LCLIKULNNM  BRPUMUSNRE3NRLLER. nwnduwuhpnyeniuubiph
wpryntupubph - hpdwt  Jpw  hwugh; Gup  hbGnlyw);  hhduwlwu
tgnwlwgnipniuutiph.
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1.in  vitro hnpdbph  wprynuptbpnd’  Yuiudwd  oudninply  uppbuh
swihwpwdUhg, Nuybhwuy, Lwyhn, Uwpwjwlu, 2wpb unpnbpp npubnpb) Gu
wnwyb] pwpdp  Snuwynpuu wnynu' wwwhndbing Shih L wpdwunp
dnppninghwywt  pwpdp  gnigwuhgubp:  Uwutwynpwwbu, -0,45 UNw
oudnwnhly dupdwt wwydwuubipnud Ybpp updwsd unpinbiph dnun wpdwuwgnpdby b
wpdwwnwjhu hwuwnlwuhpubnp (GpYwpnigyniu, YEuuwquugqqusd)
hwpwpbpwywu w6, husp Jyuynd £ hwpdwpynnuywtu  Jbfuwuhgdubnh
wlynphjwgdwu dwuht: -0,90 UNMw-h wuwjdwuubpnwd pninp nwinufuwuppywd
dnpdninghwlw  gnigwuhoubpp qqwihnpbt bdwgby GO wwpdwlwnpJwd
poowiht wéh b qupgugdwu uwhdwuwdhwlydwdp:

2. Oudnunhy aupdw wéhu gnigpupwg pninp unpunbipnud wpdwuwgnyby §
wpnihuh Ynuwnwydwu pwpdpwgnid, pun npnd’ nhdwgynds unpubpnid npw
dwlwpnuwyp tnbp £ hwdtdwwwpwp wybih pwpép, husp Jyugnud | wnwyb)
wpryniuwybiin wwoaunwwuwlwt hwpdwpynnuywt wpdwgwuph dwuht:

3. In vivo L nuanwiht nuunufuwuhpniginiuubph wpryniupubph hwdwdwu’
hnnh  nwownwhu  funtwywwnwpnnnugwu  35%  wwpdwuubpnd nhwndbp |
ytgbinwghwih  wbnnnipyjutt - Ypbwwnd, npp wnwppbp unpunbpnud
wpunwhwjndtp £t npnawiljh  ophtwswihnypyudp:  Qpuiht uppbiup  qqwih
wanbgnipniu £ niubkigh) hwuyh Yunnigywdpwjhtu wwnppbiph, pbippwnyniejwu
L hwwnhyh npuwlwywu gnigwuhoubph Jpw' wnwewgubiing ujwgnid:

4. 2npwnhdwgyniunipjwt hunbipuutiph qguwhwnnwip htwpwynpnipindu |
wyt] hunwly nwppbpwybp hnpdwpyynn unpntph hwpdwpynnuywunigniup
opwiht upnbiuh wwjdwutbpnu. Auythwuy, Lwypn, Uwpwwu b 2wpb
unpuintipp punipwgnybp G gwdn TOL L SSI, huswbu twle pwpap ST W YSI
wpdbtipubpny U, pun Sbpuwunbgh fudpwynpdwt, nwuwlwpayty U fudpnd'
npwbu pwpdp phppunynipjwdp U Gpwownwnhdwgynitt unpuinbip, dhusnbn
Uphwt, G31 L D92 unpwnbipp nuuwuwpgyb G ¥ fudpnud’ npubiu wnwb)
qaqwyniu b gwdn pbppwwnynipjwdp unpuntip:

5. In vivo L nuawnuwiht nunufuwuhpniggniuubiph wpryndupubiph hwdwdwu'
snpwjhu uppbiup twwbu wagnby £ uwl hwnhlyh phdhwlwt pwnwnpniewu
Jow'  Uwwuwnbind  uwhwnwlnigh L unub&wujnyeh wnlnuwjhu
wwpniuwyniejwu wbhu, huswbu twb gquih wgnbignieyniu £ niubigbp hwnhyh
wbluuninghwlwu gnigwupgubiph U wwwyGudwunieywt Ypw:  Twonwiht
wwjdwuubpnud, hnnh nwonwihtu funtwyuwunwpnnnijwi 35 % dwwpnuynd,
uyhunwynigh wnwyb] pwpdp wpdbpubp wpdwuwgpdtp o Nuybhwuy L
Lwyhn unpnbpnu®  hwdwwwunwufuwuwpwp 19,70 L 19,80 % Lnyu
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38,70 % 39,40 %
51,80 51,40 %

6.
, , , , 2 22)
7.
62,9 64,3 |/ , 458,0 472,6
/ , '326 33,9 /
167,1 184,8 / :
1 ,
2. ,

I.Beyayna Vahramians Khosravizad, Andreas Melikyan, Hamlet Martirosyan

(2024), Analyzing winter wheat’s drought stress tolerance via in-vitro and in-vivo
screening; 1JB, V24, N6, June, P184-197.http://dx.doi.Org/10.12692/ijb/24.6.184-197

2 Vahramians Khosravizad B. (2023), Evaluation of Grain Yield and Drought

Tolerance: Indices in Armenianand IranianWheatVarieties Under Irrigated and
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http://dx.doi.org/10.12692/ijb/24.6.184-197

Non-Irrigated Conditions. AGRISCIENCE AND TECHNOLOGY Armenian National
Agrarian University N 2 (82). http://dx.doi.org/10.52276/25792822-2023.2-163

N » - (2021),

Wdhnl13  WCS726
) , , 3
(74), 64-71. http://dx.doi.org/10.54503/0366-5119-2022.74.3-64

KOMMMEKCHASA OLLEEHKA 3ACYXOYCTOWUYMBOCTU
HEeKOTOpPbIX copToB MATKOM nieruLbI
(TRITICUM AESTIVUM L.) APMAHCKOIO U MPAHCKOIO
MPONCXOXAEHUNA
Pe3lome

M3meHeHVe knumaTa SBMSETCH O4HUM U3 BaXKHEMLMX OrpaHuymBatoLmx
(hakToOpOB, BAUAIWMNX Ha pasBUTUE CENbCKOro X03fAlCTBa, 06ycnoBnvBas
COKpalleHne KonmyecTsa OCaAKoB, MOBbILWEHWE TeMrnepaTypbl U OrpaHUY4eHHOCTb
BOJHbIX  PecypcoB, 4YTO OTpuuUaTe/lbHO CKasblBaeTCAd Ha  YpOXanHocTu
Ce/IbCKOXO3SANCTBEHHbIX  KynbTyp.  [MweHuua KynbTypa, MMelowas  BaxHoe
cTpartarmyeckoe 3HayeHue, OfHAKO OT/IMYaeTCcs YyBCTBUTENbHOCTbIO K BOAHOMY
cTpeccy, OCOGEHHO B 3acCyLNUBbIX W NOJYy3acCyLNMBLIX YCNOBUSX, rAe 3acyxa
ABNSETCA OCHOBHbIM (DAKTOPOM, OrpaHUYMBatoOLLMM YPOXAKHOCTb.
OcCHOBHoI Lenbio HacTosiLero ncenepoBaHus ABnseTcs oLeHka
3aCyx0yCTOMYMBOCTU psija COPTOB MArkoi nweHuybl (Triticum aestivum L)
apMSHCKOro " MPaHCKOro NPOUCXOXAEeHUA nyTém n3yyeHus "X
arpoMoponornyecknx, U3MoNorMYecknx U reHeTMYeckux MpPU3HakoB, a Takke
Bble/IeHne COPTOB C HaubosbLUeil afAanTUBHOCTbIO W BbICOKON YPOXaWHOCTbIO B
YC/OBUSAX BOAHOrO CTpecca, pekOMeHAYEMbIX ANS BHEAPeHWs B NPOU3BOACTBO U
MCMONb30BaHNA B KaYeCTBE MCXOAHOr0 Matepuana B CeneKUMoHHONM paborTe.
[na poctmxeHns faHHOW uenun 6blia nocTaBneHa 3ajava:
e ONnpefenuTb peakuuio COpPTOB MWEeHWLbl Ha 3acylWnuBbIli CTPecC B YC0BMUAX in
vitro Ha 3Tane pocTa pacTeHuldi nof BO3AEWCTBMEM  Pa3/IMUHbLIX YPOBHEN
OCMOTUYECKOrO CTpecca;
e W3yunTb POCT, pasBUTUE W YPOXalHOCTb COPTOB B YCAOBUSX in Vivo npu
pasINYHbIX YPOBHSIX BMAXHOCTM nouBbl (70% un 35% noneBoit BNaroéMkocTu), a
TaKke, paccuMTaB WHAEKCbl 3aCyXOyCTOWYMBOCTW, MPOBECTM CPABHUTESIbHYIO
OLeHKY COpPTOB C LieNblo 0T6opa Hanbonee yCToWUNBLIX FTEHOTUMNOB;

20


http://dx.doi.org/10.52276/25792822-2023.2-163
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¢ U3YYUTb U3MEHEHMA IKCMPECCUN TEHOB, CBA3AHHBIX C 3aCYXOYCTOWUMBOCTHIO, U
BbIABUTb UX CBA3b C COAEPMKaHNEM BOAbI B KNETKax;

* MPOBECTN CPAaBHUTENBHYIO OLLEHKY COPTOB B MOMEBbIX YCNOBUAX U ONPEENUTb UX
3KOHOMMYECKYIO 3PEKTUBHOCTD.

Ha ocHoBaHuu pesyneTatos uccnenosaHuit 66111 cchopMynMpoBaHbl JOCTOBEPHbIE
U npakTUyeckn obOoCHOBaHHbIE PEKOMEHAALINM.

Mo pesynbTatam OMbLITOB /N Viftro, B 3aBUCKMOCTW OT YPOBHA OCMOTUYECKOrO
cTpecca, copta Bockeack, Haeug, Cabanan v 3ape npossuan Hambonee BbICOKUIA
MPOLEHT BCXOKECTU U BbLICOKME MOKasatenum Mopdionorn KopHeBoid cuctembl. B
yacTHocTW, npu ocmoTnuyeckom gasnedun -0,45 Mlla y ykasaHHbix copToB
OTMEYEHO OTHOCUTENbHOE YBENUYeHWe MANMHbI KOpHei W buomacchl, 4TO
CBUAETENBCTBYET 00 aKkTMBaLUMW ajanTauuoHHbIX MmexaHusmos. Mpn -0,90 Mlla
Habnopanocb  3HauYWTENbHOE  CHMMEHME  MOpPPONoruYecKUx  Mokasarenei
BCNEACTBME OrPaHUYEHUA KNETOYHOrO pocTa U PasBUTHA.

Hapady ¢ noBbllleHWEM OCMOTUYECKOrO AaBNeHUA, Y BCEX COPTOB Oblio

3ahrKCMPOBAHO yBENUYEHUE HAKOMEHWA MPONMHA, NPUYEM 3TO yBenuyeHue bbino
BbIPKEHO 3HAYUTENBHO CUbHeE Yy ycTolumBbIX copToB. CornacHo pesynbratam
UcciefoBaHuii in vivo 1 NoneBbIX ONbITOB, Npu 35% nonesoli BNaroéMKOCTM NoYBhbI
Habnopanock CoKpalleHne NPOAOMHMUTENBHOCTU — BEreTauMoOHHOrO  MepUoAa,
NPOABNABLLEECA Y PA3NINYHBIX COPTOB C ONPELENEHHON 3aKOHOMEPHOCTbIO. BogHbIii
CTPEeCcC CyLLECTBEHHO OTPULATENBHO BIMAN Ha CTPYKTYPHBIE 3MEMEHTbI Konoca,
YPOMAIHOCTb M Ka4eCTBEHHbIE MOKAa3aTeny 3epHa.
OueHKka MHJEKCOB 3aCyxOyCTOWYMBOCTM Mo3sonuna Y€TKo gudpcpepeHumposatb
aanTUBHOCTb UCCIEAYEMbIX COPTOB K YCNOBUAM BOAHOIO cTpecca: copta Bockeack,
Haeupg, Cabanan n 3ape xapaktepu3osanucb HU3kUMK 3HauveHnamn TOL un SSI, a
Takme BblcOKUMK 3HaveHuamu STI u YSI, u, cornacHo knaccudpmkanum
depHaHpeca, ObuM  OTHeceHbl K rpynne A Kak BbICOKOypOmaiHble W
3acyxoycToiiumMeble copTa, Torga Kak copta Muan, G31 n D92 6binm oTHeceHbl K
rpynne D kak Hanbonee yyscTBUTENBHBIE U HU3KOYPOMAMHBIE.

Mo AaHHBIM MCCNeAOBaHMIA in ViVO M MONEBbIX UCMbITAHUIA, 3aCyLUNUBBIN
CTPecC CYLLECTBEHHO B/IUAN TaKMe Ha XMMUYECKUI COCTaB 3epHa, CnocobcTByA
yBEeNnMUeHNto coaepiaHua benka n kneiikosuHbl. B nonesbix ycnoeuax npu 35%
No/eBoi BraroéMKocTU Haubonee BbICOKWE NMoKasaTenu coaepiaHua benka Oblav
3aperucTpuposaHbl y coptos Bockeack n Hasup, cootsetcteento 19,70 n 19,80%.
Y 3TUX e COPTOB COAEpMaHNe KNEMKOBUHbI COCTaBUno cooTeeTcTBeHHO 38,70% u
39,40%, a ctexnosugHocTtb 51,80% u 51,40%.

Ha monekynapHOoM ypoBHE pe3ynbTaTbl OLEHKU 3KCMIPECCUUM  TEHOB,
OTHOCALLMXCA K Tpynne [eruipuHoB, a Takme W3MEepPeHUil OTHOCUTENbHOro
cofepkaHnA BOAbl B KNeTKax Mokasanu, 4To y Haubonee YCTOWYMBBIX COPTOB
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(Bockeack, HaBug, CabanaH, 3ape, Asap 2 n CarteHn 22) akTuBaumsi ykasaHHbIX
TEHOB BblpaXeHa CU/bHEE W COXpaHseTcs 6onee NPOJO/MKUTENIbHOE Bpems Mo
CpaBHEHWIO C ApYrMMK copTamu. OTO CBUAETENbCTBYET O TOM, UYTO AaHHble copTa
athbhekTMBHEE nNOAAEPXMBAKOT BOAHbLIA 6GanaHC KNETOK W, CnefoBaTenbHo,
06naaaloT 6onee BbICOKOW afanTUBHOCTBIO K 3aCyLUIMBOMY CTpeccy.

PacuéTtbl aKkoHOMU4eckol 3(PPeKTUBHOCTN, NPOBEAEHHbIE HA OCHOBE MOMIEBbIX
OnbITOB, MOKa3an, YTO NPU 060MX YPOBHSAX B/IAXKHOCTU Hambonee ahheKTUBHbIMA
okasanucb copTta Bockeack n Hasug. B ycnoBusiX NOBbILIEHHOTO YB/I&XHEHUS OHU
obecneynnn ypoxamHoCTb COOTBETCTBEHHO 62,9 n 64,3 u/ra, a Takke nNpubbIb
458,0 n 472,6 Tbic. ApamoB/ra, Toraa kak B CTpeccoBbix ycroBusix 32,6 un 33,9
u/ra ypoxasi n 167,1 n 184,8 Tbic. gpamoB/ra npnbbIu.

Ha ocHoBaHMM MNOMyYeHHbIX pe3ynbTatoB 3T COpTa PEKOMEeHAylTCa 415
BHEJpPEHUS B MNPOU3BOACTBO B YC/OBUSAX OrPaHWYEHHOro Bogoob6ecneyeHus u
3acyLIMBOro KumMara, obecneyrBas BbICOKMIA YPOBEHb peHTabenbHOCTH, a Takke
O UCNOMb30BaHWA B CENEKUMOHHOW  paboTe  npu  CO34aHWM  HOBbIX
3aCyX0YyCTONYMBbLIXCOPTOB.

Comprehensive Evaluation of Drought Tolerance in Several Bread Wheat
(Triticum aestivum L.) Cultivars of Armenian and Iranian Origin
SUMMARY

Climate change is one of the most important limiting factors affecting agricultural
development, causing reduced precipitation, rising temperatures, and limited
water resources, which negatively affect crop productivity. Wheat is a crop of major
strategic importance; however, it is sensitive to water stress, especially under arid
and semi-arid conditions, where drought is the main factor limiting yield.
The main objective of this study is to evaluate the drought tolerance of several
bread wheat (Triticum aestivum L.) cultivars of Armenian and Iranian origin by
examining their agromorphological, physiological, and genetic traits, as well as to
identify cultivars with the highest adaptability and yield performance under water
stress, recommended for commercial cultivation and for use as initial material in
breeding programs.

To achieve this objective, the following tasks were defined:

« to determine the response of wheat cultivars to drought stress under in vitro
conditions at the plant growth stage under different levels of osmotic stress;

e to study the growth, development, and productivity of cultivars under in vivo
conditions at different soil moisture levels (70% and 35% of field capacity), and,
by calculating drought tolerance indices, to carry out a comparative assessment
of cultivars to identify the most tolerant genotypes;
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e to investigate changes in the expression of genes associated with drought
tolerance and to determine their relationship with water content in cells;

¢ to conduct a comparative evaluation of cultivars under field conditions and to
determine their economic efficiency.
Based on the research results, reliable and practically justified recommendations
were formulated. According to the results of the in vitro experiments, depending
on the level of osmotic stress, the cultivars Voskehask, Navid, Sabalan, and Zare
exhibited the highest germination percentage and superior root system
morphology. In particular, at an osmotic pressure of -0.45 MPa, these cultivars
showed a relative increase in root length and biomass, indicating the activation
of adaptive mechanisms. At -0.90 MPa, a significant reduction in morphological
traits was observed as a result of restricted cellular growth and development.
Along with the increase in osmotic pressure, enhanced proline accumulation was
recorded in all cultivars, and this increase was considerably more pronounced in
the tolerant cultivars. According to the results of the in vivo and field experiments,
at 35% of soil field capacity, a reduction in the duration of the vegetative period
was observed, expressed in different cultivars according to a certain pattern.
Water stress had a substantially negative effect on spike structural elements,
yield, and grain quality traits.
The evaluation of drought tolerance indices made it possible to clearly
differentiate the adaptability of the studied cultivars to water stress conditions:
the cultivars Voskehask, Navid, Sabalan, and Zare were characterized by low TOL
and SSI values and high STI and YSI values, and, according to the Fernandez
classification, were assigned to Group A as high-yielding and drought-tolerant
cultivars, whereas the cultivars Mian, G31, and D92 were assigned to Group D
as the most sensitive and low-yielding.
According to the in vivo and field studies, drought stress also significantly affected
the chemical composition of the grain, contributing to an increase in protein and
gluten content. Under field conditions at 35% of field capacity, the highest protein
content was recorded in the cultivars Voskehask and Navid, amounting to 19.70%
and 19.80%, respectively. In these same cultivars, gluten content reached 38.70%
and 39.40%, respectively, while vitreousness was 51.80% and 51.40%.
At the molecular level, the results of the evaluation of the expression of genes
belonging to the dehydrin group, together with measurements of relative water
content in cells, showed that in the most tolerant cultivars (Voskehask, Navid,
Sabalan, Zare, Azar 2, and Sateni 22), activation of these genes was stronger and
persisted for a longer period compared with the other cultivars. This indicates
that these cultivars maintain cellular water balance more effectively and therefore
possess greater adaptability to drought stress.
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Calculations of economic efficiency based on the field experiments showed that,
under both moisture levels, the most efficient cultivars were Voskehask and Navid.
Under higher moisture conditions, they produced yields of 62.9 and 64.3 c/ha,
respectively, with profits of 458.0 and 472.6 thousand drams/ha, whereas under
stress conditions their yields were 32.6 and 33.9 c/ha, with profits of 167.1 and
184.8 thousand drams/ha.

Based on the obtained results, these cultivars are recommended for commercial
cultivation under conditions of limited water availability and arid climate, ensuring
a high level of profitability, as well as for use in breeding programs aimed at
developing new drought-tolerant cultivars.
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