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Vernalization genes (Vrn), in addition to controlling the growth habit of wheat
(spring and winter), play a key role in flowering time and early maturity of wheat.
They are also of great interest in drought tolerance researches. To investigate the
effect of Vrn genes on drought tolerance, four isogenic lines were developed.
Isogenic lines were resulted from the crosses of the early heading Australian
variety, Excalibur, with the late heading Iranian variety, Roshan, and followed by
backcrossing with Roshan. Two experiments were conducted based on
randomized complete block design with four replications under rainfed conditions
of Sepidan during 2019-2020 and under well-watered conditions of Kerman during
2020-2021 cropping years. In the present research, seven important agronomic
traits, including days to heading, days to ripening, grain filling period, spike
number per meter square, grain number per spike, 1000-grain weight, and grain
yield were assessed. Isogenic lines were assessed for drought tolerance using eight
indices, including mean of productivity (MP), yield index (YT), stress tolerance
index (STI ), geometric mean of productivity (GMP), stress susceptibility index
(SSI), yield stability index (YSI), and stress tolerance score (STS). The results of
stress tolerance score (STS) showed that isogenic lines vrn-B1/Vrn-Dla and
Vr-Bla/vin-D1 had the highest and the lowest stress tolerance score,
respectively. In addition, the vrn-B1 and Vrn-Dla alleles, which cause early
flowering, improve drought tolerance by utilizing an escape mechanism from dry
conditions.
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Oiapl Y adle jke ol slee p )b cidlles Shafazadeh er al. (2004) 5 Sadeghzade Ahari et al. (2006)
A ololid cwyy ol jd Y oS Jesie Glgisds o Slos oy YL 18l yeus vin-BI / Vin-Dla
L)" U»L.ul » Lol Ou\a@i Y J9J.> » U)ﬁ)"l L)JY » le)) e 4\.‘4;‘) u»l.wl » oMM‘Du (STS) u.w.v LY J.o.?v a).oJ )lJ.QA
L Vrn-Bla / vin-DI :\j93) oY ¢ &b €3l pY cpy oo Gleisas vin-Bl / Vin-Dla :\je3) cpY b oasli
@ e bulyd b e sbeis] (B3l b sl i) mles (G5 4 Jood 0ye el )3 jlade oy S
Aodalegs oSles Gl 4 e cawslie loj M g g ki Ay ke L 2a5 o) ol
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i odlainl 5 canlio dSlos 4y jomio ddlaio o bylyd b )5l cbcadsl (i3S oplply (Kamran ef al., 2014)
(Rahimi et al., 2019) 39 Jalgs o yiwd » (S55 xle

A5 el sl (i 4 Jeod slb et li 5 gk, (5 (Jloy bulpd )5 b 3 Sles Y Joua

Isogenic Line Yp (t/ha) Ys (ttha) MP GMP STI SSI YI YSI STS
Vin-Bla/Vrn-Dla 4.107 0.788  0.279 0.357 0.303 -0.230 0.500 0.230 1.901
Vin-Bla/ vrn-D1 3.498 0.697  -0.961 -0.931 -0.917 -1.215 -0.858 1.215 -1.237
vrn-B1/Vrn-Dla 4.745 0.849 1.517 1.479 1.507 1.567 1.393 -1.567 2.761
vrn-B1/vrn-D1 3.581 0.685 -0.835  -0.905 -0.893 -0.122 -1.036 0.122 -3.427

Mo ke :MP (Seed yield in normal condition) s, Jy kulud 0 cuigli » ab >Sles :Yp
o2 YT (Seed yield in stress condition) _ueb, (55 kulyd 0 gl o aily 3 Slee :Ys (Mean productivity)
Mo wiid Lo :GMP  (Stress tolerance index) i Jooo sl STI (Yield index) »Slas
&b asLls SYSI (Stress susceptibility index) il & Cawlws a3ls :SSI (Geometric mean productivity)
.(Stress tolerance score)  yiii 4y Joot 0,03 :STS ((Yield stability index) »,Slos

'059}1{‘ dl.mog'\( 5 L;.)s]o) U g JLo).: Iaql).w 5 &by J)S.L;c 9 S Jo:u d\.mubl.i} M Hl).«a' -y Jg.\b

Isogenic Line Yp Ys MP GMP STI SSI YI YSI

Yp 1

Ys 0.982%* 1

MP 1.00%*  0.986%* 1
GMP 0.997#%  0.994%%  (.998** 1

STI 0.998%  0.991%*  0.999%*  (.999%* 1

SSI 0.905* 0.809 0.896 0.869 0.878 1

Y1 0.982%%  1.000%*  0.986**  0.994%%  (.99]** 0.809 1

YSI -0.905* -0/809 -0.896 -0.869 -0.878 -1.00** -0/809 1

K s ¥

9 vrn-Bl (45 53 <S5 and o i @l cpl )b |y (Sis & Jeod lise cp YL vin-Bl / Vin-Dla (5o cpY
05w s,k 5l Vim-Dla g vin-BI (g y5 i oo 3 Sles Jouilly g (s 4y Joo0 ¢ owydg) dguts sl Vin-Dla
bgsyo lallas )3 2595 0 (Suid a4y Jooo iol58] ames 45 ¢ 3,8des dgup el o Juad (3T (clo)S g Sis 5l))h puunslSo
Vin-Dla gvin-Bl a5 lply GiisS Sl SaS i 5l eolaiwl b oles oo b paiS (S & oo ili8l &
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