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Table 1. Percentage of grain yield changes in two conditions of no stress and water stress for different genotypes
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Table 2 . Combined analysis of variance of grain yield
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Table 3. Analysis of variance of grain yield by test conditions (normal and drought stress)
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Table 4 . Comparison of average grain yield under non-stress and stress conditions
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Figure 1. Three-dimensional chart Determination of drought stress tolerant genotypes using indices of SSI
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Figure 2. Three-dimensional chart Determination of drought stress tolerant genotypes using indices of TOL
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Figure 3. Three-dimensional chart Determination of drought stress tolerant genotypes using indices of STI
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Figure?7. Biplot diagram of 14 bread wheat genotypes with 9 drought tolerance indices
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Table 6. Numerical values of indices and their ranking by studied genotypes
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Table 7. Values of the first two components for drought tolerance and grain yield indices under non-stress and stress conditions
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Table 8. Mean groups, mean deviation of each group from the total average and standard deviation of the mean for the tested indices in bread wheat genotypes

SNPI RDI

SSPI

HARM

GMP MP ToL STI ssl A Asgs

YYVE/YY VY \Y/YE Y- ¥-0) 5 YYD <Jay A nSibe

—VAYY/20 ofeN -Ylss S als Al —50+/-Y -Yaa/yo —-NA =/ JS 5:Sils ) Gl W AS A )
-ve/¥a AR -\YIvY —WY/YY -\Y/ag EAMAR S\ at LA VY JS oSl ) Gl ol ao s

INTIVARY AN VB o-av v 05 VAAD/YD </A- Vo oSk
-¥f¥ -y /oy YY) Yoy TEVAY YAY/Y0 o/ea RN JS 5:Silks 51 Gl WAY N A QY XF Y
—¥/Ad -Y/ay \SIVY £IVA £10) AR \TZANs \Y/EA AIY0 JS 5:Siks 5l Gl il o )

YESVO/NY AN VoY FFa9 FEEA Fvay VYYD -5 <Iv- nSibe

oaYa/AY AN —¥/IAA -vvY -5 AR —00-/0 =/ AN & oSl 51 il ol Yoy Y
Felfe V/AA -Yv/ay A AN AR -YV/¥Y ~Y/AY —YV/AY JS oSl ) Gl ol do s

AAMAVARY Ve i FYYs FPO¥ AR/ VFAA A -fay 0 ls JS :Sike

VAY

ey [o12 AT (=7 M7 ¥y oo vy 9@ g0


http://dx.doi.org/10.52547/jcb.13.38.193
http://jcb.sanru.ac.ir/article-1-1220-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-12-14 ]

[ DOI: 10.52547/jch.13.38.193 ]

s el pS 48y S Y 5 41 (K5 5 0 Joo )

i G5 4 Jood sl pasld (el p (b paS slacaini] 3 3y ) 4 sladed 4l Jols pl,Sg,0 —A S
Figure 8. Dendrogram obtained from cluster analysis by Ward method in bread wheat genotypes based on drought
tolerance indices
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Abstract

In order to evaluate the effect of drought stress on cultivars and advanced lines of autumn
wheat that were in the final stages of release as bread wheat varieties in the Research Center of
West Azerbaijan Province and to determine their relative tolerance using the selection efficiency
of drought resistance indices (SSI, STI, TOIl, MP, GMP, HARM,). Two separate experiments in
a randomized complete block design with three replications under two conditions of stress and
no drought stress in the research farm of Islamic Azad University, Tabriz Branch during the
2016-2017. The results of combined analysis of variance showed that drought stress
significantly reduces grain yield. In the absence of drought stress, genotypes 4, 12 and 13 had
the highest grain yield, but in drought stress conditions, no significant difference was observed
between the studied genotypes in terms of grain yield. The results of correlation analysis
between stress tolerance indices and grain yield showed that grain yield under stress (Y s) with
STI, HARM and GMP indices have a positive and very significant correlation and these indices
can be a good criterion for the drought tolerant lines. Also, the results of principal component
analysis showed that these four indicators were the best indicators for identifying stress tolerant
cultivars. In fact, these indices distinguished Fernandez Group A genotypes better than other
indices. In cluster analysis, the studied genotypes were divided into 3 groups based on all
indices of drought tolerance in both non-stress and stress conditions. Genotypes 4, 11 and 12,
which were introduced as the most tolerant genotypes in this experiment, along with several
other genotypes, were in the second group, and this group had a higher average than the total
average in terms of most drought tolerance indices. The percentage of deviation was lower than
the average of this group compared to the other two groups and confirmed the results of other
methods used in this study. Considering the results of the numerical value of the indices and
also their correlation with grain yield in the absence of stress and drought stress, STI, MP, GMP
and HARM indices are the best stress tolerance indices and genotypes No. 4, 11 and 12 were
identified as the most tolerant genotypes under study.

Keywords: Bread wheat, Cluster analysis, Drought stress, Stress resistance indices


http://dx.doi.org/10.52547/jcb.13.38.193
http://jcb.sanru.ac.ir/article-1-1220-fa.html
http://www.tcpdf.org

