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ABSTRACT

Drought stress is one of the major Iimitin% factors for crop production worldwide. The purpose of this
research was to evaluate the effect of drought stress on grain yield, grain yield components and evaluation
of drought tolerance indices in several spring two-row barley genotypes and cultivars of cold areas. The
genetic materials were evaluated in a factorial experiment based on randomized complete blocks design
with three replications, The factors included thirteen rainfed spring two-row barley genotypes and cultivars
from cold areas with different origins and various irrigation levels (complete irrigation and irrigation based
on 60% and 80% depletion of available soil water). The results showed that with increasing the level of
drought stress, grain yield and grain yield components decreased. Based on all results at both stress levels,
two genotypes originated from Pakistan and Iran and Abidar cultivar and Dayton / Ranney cultivar
gmpro_\/ed by ICARDA) were identified as drought-tolerant genotypes. Also, a genotype originated from

thiopia and Denmark cultivar (improved by ICARDA) failed to produce an acceptable yield in normal
condition irrigation but Ethiopian genotype was able to tolerate 60% depletion of available soil water stress
and Denmark cultivar could tolerate 60% and 80% depletion of available soil water stress. Also, the results
of principal coordinate and cluster analyses for yield, yield com;)onents traits and drought tolerance indices
were in complete agreement. The best indices for recognition of the superior genotypes in terms of drought
tolerance under 60% and 80% depletion of available soil water stress were GMP, MP and STI indices.
Therefore, after completion tests under drought stress in real rainfed conditions in cold and drought or semi
drought areas, these genotypes can be introduced in breeding programs of barley cultivars under adverse
and unpredictable rainfed conditions in cold and drought or semi drought areas.
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v- Yield Index
¥- Yield Stability Index

y- Stress Tolerance Index
v- Geometric Mean Productivity
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Table 1- The origin and accession number of barley genotypes and name of barley cultivars

. . Genotype Accession . Genotype
Name of Barley Cultivar Origin Number Number Origin Number
AZE-Lerik-ICB-123363/GaraArpa - .
ICBO04-1512-0AP Commercial cultivar 8 71557 Egypt 1
CWB117-5-9-5//CWB117-77-9-7/ICB- . . .

104073/3/K-334 Commercial cultivar 9 71704 Ethiopia 2
Sahand Commercial cultivar 10 71938 Pakistan 3
Abidar Commercial cultivar 11 72498 Iran 4
Dayton / Ranney ICARDA 12 71538 Spain 5
Denmark ICARDA 13 72566-1 Iran 6
72566-2 Iran 7
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Table 2- The mean comparison of yield and yield components at the different irrigation levels

1000 Spike Spike Peduncle
Irrigation Level v(\%?"r]n Weight  Length \Sl\;/)él?eh?t(ra;/;/ Sesedik;;er Splyf:n?er Length
@ em gD = (cm)
(gr)
Complete Irrigation 36.43 2 0.58 6.68 2 022 1182 2,284 14718
Irrigation Based on 60% Depletion b b b b b b b
of Available Soil Water 24.18 0.39 6 0.15 9.11 1.24 10.9
S 0 .
irrigation based on 80% depletion 15 75c  go7c  5yge 011°¢ 607°  1.02°  7.94°

of available soil water

The numbers in common alphabets were not statistically significant
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Table 3- The mean comparison of yield and yield components in barley genotypes
Genotype \}\?OO Grain  Spike Length Spike Straw Weight Seed_ per Spike per Plant Peduncle
eight (gr) (cm) (ar) Spike Length (cm)
1 20.81 5.98 0.16 8.37 1.41 11.66
2 28.18 6.99 0.15 9.70 1.11 10.02
3 37.16 5.21 0.07 8.48 1.97 12.40
4 27.39 6.72 0.18 7.23 1.14 9.21
5 19.94 5.75 0.14 7.60 1.68 11.09
6 26.93 5.89 0.21 12.26 1.72 10.99
7 22.34 6.49 0.15 8.74 1.68 10.28
8 27.25 6.20 0.13 7.32 1.19 11.13
9 20.69 5.59 0.14 8.24 1.58 10.32
10 28.13 5.89 0.18 9.32 1.60 12.08
11 24.86 5.55 0.14 8.50 1.42 12.37
12 27.25 6.19 0.17 9.78 1.67 11.81
13 24.14 6.24 0.18 11.37 1.49 12.03
LSD 5% 6.65 0.78 0.07 291 0.67 2.89
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Fig 2- Classification of barley genotypes based on

yield and yield components using principal
coordinate analysis under complete irrigation (a),
Irrigation based on 60% (b) and 80% (c) Depletion of
available soil water
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Fig 3- Grouping of Barley genotypes based on yield and
yield components using UPGMA method incomplete
irrigation (a), Irrigation based on 60% (b) and 80% (c)
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Table 4- Mean tolerance indices under irrigation based on 60% and 80% depletion of available soil water

STI TOL SSI Ys

Genotype Yp  Stress 80% Stress 60% Stress 80% Stress 60% Stress 80% Stress 60% Stress 80% Stress 60%

1 0.43 0.63 0.66 0.29 0.25 -2.83 -2.28 0.14 0.18

2 0.27 0.49 0.97 0.01 -0.15 -6.33 -2.92 0.26 0.42

3 0.32 1.30 0.74 -0.32 -0.05 -11.95 -2.63 0.64 0.38

4 0.31 0.31 0.78 0.20 0.10 -2.79 -1.44 0.11 0.23

5 0.16 0.56 0.34 -0.26 -0.10 -12.51 -3.50 0.41 0.26

6 0.60 3.15 2.61 0.06 0.13 -8.15 -3.85 0.53 0.47

7 0.44 211 0.56 0.08 0.30 -6.83 -2.32 0.36 0.14

8 0.39 1.59 0.68 0.05 0.20 -4.31 -1.11 0.34 0.19

9 0.33 1.57 1.00 -0.08 0.10 -5.88 -2.10 0.41 0.30

10 0.71 2.77 2.59 0.37 0.25 -2.85 -1.23 0.34 0.34

11 0.44 0.81 0.82 0.24 0.25 -4.65 -1.44 0.20 0.19

12 0.59 2.37 1.26 0.17 0.37 -9.74 -1.32 0.42 0.23

13 0.36 1.28 1.10 -0.08 -0.10 -5.17 -2.10 0.41 0.38

LSD 5% 0.46 2.38 1.69 0.60 0.49 10.12 3.78 0.33 0.21
¥ Jgaz aelol

Continued Table 4
HARM YSI Yl GMP MP

1 0.21 0.23 0.56 1.03 0.41 0.64 0.25 0.71 0.29 0.30

2 0.26 0.32 1.10 1.24 0.75 1.50 0.27 0.78 0.27 0.35

3 0.40 0.34 1.90 1.15 1.83 1.35 0.44 0.83 0.48 0.35

4 0.15 0.25 0.55 0.77 0.31 0.81 0.18 0.65 0.21 0.27

5 0.20 0.18 1.98 1.43 1.17 0.94 0.24 0.61 0.28 0.21

6 0.55 0.51 1.34 1.54 1.53 1.68 0.56 0.95 0.57 0.53

7 0.39 0.18 1.15 1.10 1.02 0.51 0.40 0.67 0.40 0.29

8 0.36 0.24 0.78 0.67 0.98 0.66 0.36 0.69 0.37 0.29

9 0.36 0.32 1.01 0.98 1.17 1.10 0.36 0.73 0.37 0.32

10 0.45 0.44 0.56 0.71 0.98 1.22 0.48 0.90 0.53 0.53

11 0.25 0.25 0.83 0.77 0.57 0.68 0.28 0.72 0.32 0.32

12 0.46 0.30 1.57 0.74 1.21 0.81 0.48 0.80 0.51 0.41

13 0.37 0.36 0.90 0.97 1.18 1.34 0.38 0.81 0.39 0.37

LSD 5% 0.30 0.21 1.46 1.19 0.91 0.69 0.28 0.21 0.26 0.23
s 00,5 caalie STI g MP GMP sla ja>Li Sis & Joz by Ll ;w" "

o5 balpd s (Sis 4 Jeod slaatlh (Ses
5 e 5 ST 5 JagS B L 4k sy A
JUES IV T VRRYVRE { PP RYS O N E U PWES RV 2
warls (als e (1992) Fernandez, ;uil,s
Srod GRS (55 9 G55 Lase 93 50 50 oS ol
@ ;B o asls cpl 1y adl il o Slee b oYL
93,2 0 Ybo Slee b olocuigy olulis 5 gilulas

YL S 6l B Ol adss s o £e iis o
O ulyl jo il o Slas Gt Sion ulpo
98Tl gGMP MP TOL sl ozl L (YD) s
Y1 STl GMP MP sla azli b (YS) s Lol
Qoy £ 15 50 (S 50 el Cewsas HARM 4 YSI
Ot (S (il (S (g S B Ol 4l
L (YD) 5 g 5 (YS) G5 Ll 5o als 8 Slae



wils o Slae a5 5l wd p w20 o)l 52 secai gy jo (Sis s Jeos byl o], Ken g (Sl VYA

95/l 90 5 (2013)Dehbalaei et al. f,Kan 5 Yoo
xS (g9, (2015) Mursalova et al. .l San 4
b asLs o e olgicas STI g MP GMP (sla_asLis
LAl (Byme (SiS 4 oo slacds) (i3S sl

STl 5 MP GMP (glaasls oS s lagSs b5
Sy @bl lp beatls pjcwbe

2 0 Jgu2) oy (Si 4 Jexia slacadyi)
{2012) Drikvand et al. | Ko 5 WsSs 0 Slalllao

(1S BB Ol adss g s (Gha3 5) A
Table 5- Correlation coefficients between grain yield and drought tolerance indices (under irrigation based on 60%
(top diameter) and 80% (down diameter) depletion of available soil water)

MP TOL SSI Ys Yp

HARM  YSI YI STI
Yp  054% .026™ 042% 07
Ys 099 075% 1= 093
SsI -064° -1  -075°% -0.46*

TOL -0.06™ -0.77* -021" 0.15m™

0.92** 08° 026" 042 1

0.75° 021" -075° 1  045°
014m™ 077% 1 -0.84* 007"
049° 1 046 006™ 0.92°

MP 083 0147 075 0.93° 1 076% -022™ 069* 096

GMP  0.98% 047* 093 099+ 085 03L™ -068* 096 066

ST 097° 046 0983 1 086 033* -0.65* 0.95* 068

Yl 099 075 1 0.95 069° 006™ -0.84* 1=  045°

YSI  064= 1 085 065 0227 -046°  -1* 085 .007™

HARM 1 082* 1= 097 072+ 011™ -0.82*  1*  049%
a0y ) 0 Jisl mhaw jo jlo e )l S e o 4y i g %NS

ns, * and **, Non-significant, significant at the 5% and 1% of probability levels, respectively
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Fig 4- Genotypes distribution 3D plot based on yield under stress and non-stress condition and STI index in irrigation

based on 60% (a) and 80% (b) depletion of available soil water
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Fig 5- Genotypes and drought tolerance indices distribution Biplot using principal coordinate analysis in irrigation

based on 60% (a) and 80% (b) depletion of available soil water
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Fig 6- Dendrogram tree diagram of barley genotypes based on drought tolerance indices and yield in irrigation based

on 60% (a) and 80% (b) depletion of available soil water
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