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Table 1. Code and pedigree of studied genotypes
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Table 2. Meteorological date of Agricultural Research Stations during 2016-17 and 2017-18 cropping seasons
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Table 3. Combined analysis of variance on grain yield for barley genotypes
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Table 4. Grain yield average, stability statistics and rank of stability statistics in barley genotypes
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Table 6. Drought tolerant indices and Rank, average of rank and standard deviation of rank for each indices for barley genotypes in 2016-2017(first year)
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Figure 1. Simple correlation coefficients between grain yield under stress (YS) and no stress (YP) and different
indices in the first year (2016-2017)
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Figure 2. Three-dimensional graph of grain yield under stress (YS) and no stress (YP) and STI index for barley lines
In the first year (2016-2017)
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Figure 3. Biplot of 20 barley genotypes in eight indices of drought tolerance and yield under drought stress and
drought stress based on the first and second main components in first year (2016-2017)

5 (Yp) Ui o g (Ys) Ui Laulpd p> 4l 3)See
O Sed &5 0 LS ped L y3 alisee sla sl
g Cuo (YP) (A5 (g 9 (Ys) Qi85 Ll yd 5> il 3)Sdee
O blyd 3 &l 3 Sas gy (=2 /Y V¥¥) Sy me jlows
Yl 3 HM STl GMP MP slajasls L 35
S Gl Vo e 3 b dre sl g Cate (Siused
GMP MP cla asls | i Lulys > ails 5,Skes
Jowt 5 Cute Siaran RSl 5 YSI YI HM STI
SSI 5 TOL ylogadls b g Vi maw b s
S ey (P USE) o L Hb pxe g (e (Siuuen
LoVl b cute (Stumed by &5 Sl jasls
g G Ogh g B85 Lulpd g3 5e 50 Al 5 Sles
@ g b S Sy bpadls e plgsa
sl atls  Jo Jlo asles ded 0 dasMe ¥ S5
sl Swed 4 49 L Yl g HM STI GMP MP
I bylys 90y 0 b d0Slas b aS” oYL 5 45 gize
d,\),go9)§ L)“’L‘"‘ » Ml)uﬁ U.a.wl.u:: dLmu»L» [Rvove. 3
Mages 1A 055 slacuisi] (35 e sl (1Y) 5L,
oot (Ys) i bylyd jo ails 5Slee | Jolbs (gan dw
P& ekilen 00,5 sdlatel STI (sl 4 (Yp) Lis
» A} 9\” Yo ¥ YN dthu)\f .)9.\» «® odnlin O L}&w
YL Shos 395 (2Ulg5 Y ol 9 48,5515 A og S
bacnY plo & G |y G35 g 9 G5 Lalpd 93 2
slrog )3 o lapY ple ish i Gibejl ped Jus o

(0 Ss) w5 45D 4 C B

aily 3, 8es S0 uib)ly 4555 ¢ ialesl pgd Jlo pd
b slol (Sis 5 (ol ilal) Jloyi bl o Lo
9y 2 S0 X g Jlite Sl g olSe S &5 b Lt

Jlo 53 (0 Jois) 391yl sime Lagl s 93 2 j0 aily 5 Slas
S 4 Cules 5 Jood gl padls e pialeil pod
5 (Ys) o bae )3 acaisi) 3)8es (1S0ke slie
(Yr) 05 opt laome > iy >8kes xSk
TOL 4 SSI Lasli 93 Loluly (Y Jsis) 53,5 dpusloro
Pedpa Ve gV A A Gy oSle cdl dop g
FoS Cumlas b lacpY glisa bagpY plo b duslio
ool (B Jlaiad plols Juab ST (SiS 4 s
Y A5 Y oY STI g HM GMP MP (cla asls
5 S 4 Jood b slauis) plisa wiipa oy
Sl ol ped Jo o buld g0 o 0 Vb 5 Sles
A p b g ¥V A Y Y Y asls ululy
Ve sV A AV oY RSI g YSI (gla jaslis 15,5
polie 80 plols 5L Jood b glacaigy e
5 YSI YI STI HM GMP MP sl j23ls YL
cal o5l S gl K lp RS
38dee Juusiliy g $VL (35 & Joo5 uigf o &S
> Soag] ad) 4 bape gl gelel 2 2)b 5k
(i 4 Cples 5 Jood s adls I S el
Wl Ulp o Glaaeis; ad) Hlae Sl 5 4 (1:Ske
A ob ol mls g awlbre edlatwl Dy (sl jasls
5 45 Loogia Joie 0508 L V5 5\ I Y b
P> Jo 3 pp Y (lesw a) e Sl


http://dx.doi.org/10.52547/jcb.14.44.1
https://jcb.sanru.ac.ir/article-1-1336-fa.html

[ Downloaded from jch.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.52547/jch.14.44.1 ]

Pl agie 5 UL ot (o5 e 0lgmSs Lo jaes

0.92 0.90 0.88

9 Slewig; (Suid i 4 Jood g 0 Slee (55l0k (b))

Correlation
1.0
0.5
0.0
0.5

LI

p9d Jo jd (Siid & Camlus g oo calisie sla s li o (Yp) (i 090 5 (Ys) Lis baylyas jd aild 5,Sles s o0l (Sad ol =¥ IS5
(\rav-1¥ag)
Figure 4. Simple correlation coefficients between grain yield under stress (YS) and no stress (YP) and different indices in the
second year (2017-2018)
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Figure 6. Biplot of 20 barley genotypes in eight indices of drought tolerance and yield under drought stress and
drought stress based on the first and second main components in first year (2017-2018)
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Table 7. Drought tolerant indices and Rank, average of rank and standard deviation of rank for each indices for barley genotypes in 2017-2018(second year)
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Extended Abstract

Introduction: Drought stress is one of the results of climate change that has a negative impact on the
growth and yield of crops. Breeding for drought tolerance and production stability are important goals of
crop breeding programs in arid and semi-arid regions.

Materials and Methods: In order to evaluate the stability of grain yield and drought tolerance at barley
genotypes in temperate climates of Iran, 20 cultivars and barley lines, in a randomized complete block
design with three replications during the two cropping years 2016-2017 and 2017-97 in four stations
including Karaj, Varamin, Birjand and Yazd were evaluated under two conditions, normal irrigation and
drought stress at the end of the season (irrigation interruption in 50% of heading).

Results: Combined analysis of variance showed that the effects of genotype, year x location, location x
genotype and genotype x year x location on grain yield was significant. In order to study the interactions
of genotype x environment more precisely and to determine genotypes with stable and drought tolerant
yield, different stability parameters and drought tolerance and susceptibility indices were calculated for
each genotype. Calculation of stability parameters showed that lines 20, 4, 16 and 15 were recognized as
genotypes with stable yield and suitable adaptation, respectively. In terms of drought tolerance indices in
the first year, lines 4, 17, 16, 20 and 11 and in the second year, lines 7, 3, 16, 4, 20 and 5, the top
genotypes were drought tolerant at the end of the season.

Conclusion: The use of drought tolerance and susceptibility indices, three-dimensional charts and biplot
in the first and second years showed that lines 4, 16 and 20 were jointly selected as the best genotypes in
terms of drought tolerance in both years, so this the results showed that these lines had good repeatability
for drought tolerance. On the other hand, stability statistics also indicated the stability of yield of these
lines. so due to grain yield stability, drought tolerance and high yield potential, three lines 4, 16 and 20
were superior and adaptable lines for normal and terminal drought stress conditions in the temperate
climate of Iran that after supplementary tests can be considered to help production in these areas.

Keywords: Adapta, Genotype x environment interactions, Terminal drought stress, Tolerance and
susceptibility, indices
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