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1- Percentage reduction
4- Geometric mean productivity

2- Tolerance-index
5- Stress tolerance index

3- Meam productivity
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Table 1. Characteristics of studied barley lines
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Table 2. Analysis of variance of barley grain yield under normal and stress conditions in the two years studied

Slaye (ke il 4y
P> Jl Jol Juo Ol glie
A AN AV \ Lo
-I¥5Y ARTY i (lame) 51,85
YIYEA™ YIA-Y** A )
-[PO¥*" Nica A b X Cuigi)
-IYve -I¥vY Y- [

ol b aad obssl Y o5 et Glaisds OF 4 A
p9d adli 10 g b polie Cust adls jo &S Cgles
Qb oy bl e Sds 4 Jeow samdlas Y yolie
& slapY g Jooto £Y 9 YA YA o pY HM 23l
DRI asls bl 4 HM tilan .03g) (olus OY 4 0F
g sl 1y Jlude i SV o YA YA olos slaopY 50
P g 0650 (St S plp ) 255 s Joo0
9 YA XA oyles clacpY WGMI asls b gollas colys
oadls WOMI asls g aepY o5 Joscie 5V
4 barye Sledbl 15 sl o s polosel BB 5 sowslio
sl wold |y (Sid 4 Jood b ol YL 5 Slas
E95 292 | Lol ggemme )3 395 saadld @l (YF)
(Snnro
MQJW;ML;LQU»L»M;A)‘W
S99 6y e baslgy byl Udes &S 0b lis  Sis
MP (r=0.98") KISTI (lo asls (f Jsis) 3
bylys cov 3,Skee L (1=0.967) GMP 4 (r=0.97")
WGMI (r=17) Yl slagasls 5 Sas i
L (r=0.98") HM 4 (r=0.98"") K2STI (r=0.99")
| (Sisod eyt Jpams 5)lol bl o6 3, Skos
05 4 oo o ails olos oS ol b aiSs il
88 il gyfa sine (Siumon Jloy byl > 3,Skec |
(1)) oo 5 el 5 (1) lSon 5 jocal adlns 3
5 (SasS pSl gk @l b 35 53 o 0w ol 3
5 GMP STI (sl jasls o5 13,5 (5,155 (10) o), Ken
L ilssime g Cute (Situsor )l Lalpd 93 2 )5 MP
sladls o dagh 0 il e e ab 5 Sles
oi byl cos 3Sles L ST 5 GMP HM (Y]
o b wsles (YY) wmil oYL Siewen Suid
P oSles &8 Wl ol (F) ohKen 5 Gloww (@uiss
o3 b Cute (Sten i gl Jlop Lulys
Sised 3,5 dasMo oS &5 lon sl o KISTI
0 o b ply ol lade 5 ol apasls S (S e
(1Y) ghSer 5 gaeall ddllas )5 (gl oz
slasls S sl Gbsd 0 4 )5 De old sdalie
Ll assh  Suwed ab 0Slee b i & Jooo
Y (Siwed L5 4 GMP 3 MP KISTI clo jasls

Y1 glagasls 5 (Sis i bulps cov 3 Slee L

Juoyd S Jlain] s 3 (gl ime s

s,Skae glis oximd s o TOL Ladlé slive
9 PV DF ojless slacpY cul calises baylys 90 3 pY
Jodio (g sl g wdly |y ke (g yieS i ia VA
b&l«;?V&YL@éSL&‘jQﬁ)‘I9xbyL§~&$WQ
3929 LAY 5 YA VA oY oS b po fcdsh oYL
D39 Iy p BT A syieS Jood I Collas 5 Shes
5k GMP 5 MP. slaailis oL lin (¥ )
oY asls g ol obol 11l a5 4y oo
ol 05 5 OF F oY 5 Jooxie SV 5 FA FA o)l
SY 5 FA YA layY STI Lasls Lelul 5 g
LY (pydesde plied g amil 1) jlde o yide
sy (S STI jadls gpy was bl
Cuol oy L3l 4 M3 lalS ple 5 & 50 wglls
il slagaili bl ormen {YVY-0)-0Y)
55 51 5 VA 5 VY XA cloyY KISTI jasls e STI
D5 4 Jaod I YA 5 FA SV el K2STI asls
4l yom sl asls 1 eolaiwl Wag Jboyes (s
IS o i (S5 55 & o il sl ST
VA 5 WY A oY @l 2 sode (MAF) sl sn
ol 5 51U sl o |y ATH asls Jade e
Bad oSy laepY ppdesie plysa 5 el
(7 Jou)

4l 3508 55V D5 (glayY SSPI asls bl
oY g eio 5 5 A SV (slacyY SSI asls
13,8 (0l (FF) ohlen 5 gonlily (¥ Joi2) 235
S5 asls g3 olyen 4 SSI 5 SSPI (glamsls &S
oy Jlags Ly 5 Wl 3,Shee b oy
9 2930l ol (e )3 aimd o0 1) (B35 3590 1) B
splS SSI sl ap 8 o wizilh sly (V) oSen
0 ol slacodsise gy Gasls pl bl oyls JSlolye
RV

0235 ol YL polio o8 15l e YSI (S Lasls
G S e Jeod oamaplts (Y Sy il
Joxio 0F g A SV lapY jadls pl wlel padl o
O 4 les b & Cuns 55 9 ¥ GlagpY g
Y1 sl o (L8 (adls sblen (Y Jods) Loy Sis
SloeY il ol 5Vl Joos 3 (L5 il pli 3
0391 ol Ae 5 OF F clayY 5 Jascio YA o FA SV
SV (koY RDI 5 SDI (slaasli b o (¥ Jsia)


http://dx.doi.org/10.52547/jcb.13.38.71
http://jcb.sanru.ac.ir/article-1-1186-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.52547/jch.13.38.71 ]

\ld

pae 5l QL a5 Wdg yl)98 5 3)Sdas (ke @ Cons
s 5,Shas b b asls oyl G Samad | Siusan
el by 38 b 4 lens g Sl
VY SV XA XA AT Glacwiss 00,8 1l Wd  Siuen
135 dasMe ji ke dle N3 )y 0 (ol
WS 518 i3S )90 pasls 81 kSl lacsss ol
plo b ol gladie 4 48 mls (YU Jlen
ot 2oy el adlie g3 oS casl o 5 36 b b,
(V) sl g |y odly )3 9250 Clyss jl (YL
OIF 38 R0 e | (il bwgi olaaidl e

(\c‘\ﬂc\'\‘:‘\"\‘) WI W)

oo Lglmua.&u )'l ool b P dl"’()’..\‘! 5 ,va' U A Loscs L;IL.’.)')‘

L oLads Suwen LB 4 HM 4 K2STI WGMI
et g Sl il cou b 3k
S G & Jaod 65 Sl a3l oy poglas
A 4l
ol slaailie 4 22355

90 &S oy ol Lol sladalse 4 4300 5l ol ol
Slpass 5l aoyd YEIV 9 SVA i pdy pod g Jgl adlio
90 oyl 5l Jols Mgl 390 a5 1y aodly 40 35390
Py o anely Al 5l aoyd W gaeme ;0 a5 adlhe
0las Slke wlal cpl 5 ol odd puwy N JSS
@ Joo glaadld I gil 555 Lulyd 9 2 5> &y
S Jb > iy (g g (Stuser adlye (gl b (i
40 A+ glagls 5 DRI g DRI YSI SSI sla sl


http://dx.doi.org/10.52547/jcb.13.38.71
http://jcb.sanru.ac.ir/article-1-1186-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.52547/jcb.13.38.71]

=hi Jlo 93 Al d Slas (1SSke ol 9> slapY jd (S 5 4 Jood slapadls Y Joio

Table 3. Drought tolerance indices in barley lines based on mean grain yield of two crop years
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Table 4. Correlation coefficients between grain yield averages and tolerance indices under normal and stress conditions in two crop years
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Figure 1. Principal component analysis based on the mean of two years of grain yield under normal irrigation and
drought stress conditions and stress tolerance indices in 81 barley liens
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Figure 2. Cluster analysis based on the mean of two years of grain yield under normal irrigation and drought stress

conditions and stress tolerance indices in 81 barley liens
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Abstract

Drought stress is one of the most important environmental factors in reducing barley grain
yield and despite recent advances in breeding this crop, there is still a need to improve drought
tolerant barley cultivars in the country. In the present study, 81 barley lines were studied during
the cropping years of 2018-2019 and 2019-2020 in both normal irrigation and drought stress
conditions in the tillering stage. Drought stress was applied using evaporation pan in terms of 50
mm evaporation from the pan. Evaluation of drought stress tolerance using different stress
tolerance indices while confirming the existence of genetic diversity, showed that lines No. 38,
48 and 67 with high grain yield in both conditions have high drought tolerance. Most indices
had a significant correlation with average yield but the highest correlation with yield was related
to K1STI, MP and GMP indices under drought stress and Y1, WGMI, K2STI and HM indices
under normal irrigation conditions. By cluster analysis, the genotypes were divided into four
groups. The genotypes in the first group and to some extent in the second group were acceptable
in terms of performance in both environmental conditions and stress tolerance indices, while
more than half of genotypes were sensitive to drought stress. Finally, the results of principal
component analysis were in good agreement with the results of other methods The information
of the present study can be used in performance comparison experiments and other future
breeding programs.
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