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Table 1. Climatic information of collecting sites of 277 morphotypes of barley based on
Gousan climatic zones

Origin of collecting site and climate

Desert (D)

Sistan and Baluchestan

Yazd

Severe Semi-Desert(SSD)
Hormozgan

Temperate Semi-Desert(TSD)
Kerman

Boushehr

Isfahan

South Khorasan

Khuzestan

Hot and Dry Mediterranean (HDM)
Khorasan Razavi

Fars

Lorestan

Markazi
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Fig. 1. Pattern of temperature and precipitation change in 2007-2008 cropping season in Karaj

(a) and winter barley water requirement (b)
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Table 2. Descriptive statistics parameters for stress indices in barley morphotypes

A5 el Jol Al oSk Sas 3l ks g >
Stress index Min. Max. Mean Standard error C.V.(%)

Yp (g/ plot) 34.13 274.31 144.5 +46.36 32.08

Ys (g/ plot) 22.19 157.65 58.53 +21.81 37.28

MP 30.88 176.39 101.51 +27.99 27.57

TOL 2.08 225.88 85.99 +46.01 53.50

SSI 0.04 1.42 0.95 +0.32 33.25

GMP 30.70 175.39 89.95 +24.87 27.65

STI 0.05 1.50 0.43 +0.24 56.56
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Table 3. Correlation coefficients of biological yield in drought and normal conditions and
stress indices using Pearson method

S Jes el

Stress index Ys MP TOL SSI GMP STI

Yp (g/ plot) 0.23" 0.92" 0.89" 0.55" 0.74" 071"
Ys (g/ plot) 0.59" 0.24" 0.60" 0.81" 0.82"
MP 0.64" 0.22" 0.94" 0.92"
TOL 0.83" 0.36" 0.33"
SSI -0.05 -0.07

GMP 0.98"

*%*: Significant at 1% level of probability. ARy e B B b
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Table 4. Eigen values, cumulative variance and coefficients of stress indices in barley
morphotypes under drought condition

Stress index  Yp Ys MP TOL SSI GMP  STI Eigen Cumulative
values variance (/)

PC1 0.99 0.95 093 092 0.63 0.60 0.23 44 62.97

PC2 001 -030 -033 029 077 -080 0.94 2.5 98.10
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Fig. 2. Distribution of barley morphotypes on principal components bi-plot for stress
indices in drought stress condition (STI :stress tolerance index; GMP: geometric mean

productivity; YS: stress yield; YP: potential yield; TOL: tolerance; SSI: stress
susceptibility index)
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Table 5. Collecting sites information for 59 morphotypes of barley in group A

oyled okl e oyled Ol P
No. KC/TN"  Province City No. KC/TN®  Province  City

1 070001 Kerman Jiroft 31 6252.1 Boushehr  Genaveh

2 070012 Kerman Jiroft 32 6371 Boushehr  Genaveh

3 070013 Kerman Bam 33 6373 Boushehr  Genaveh

4 070014 Kerman Bam 34 6378.2 Boushehr  Genaveh
5 070015 Kerman Bam 35 6395 Khuzestan Ramhormoz
6 070017 Sistan B Saravan 36 6396 Khuzestan Behbahan
7 070018 Sistan B Saravan 37 6406 Khuzestan Behbahan
8 070027 Sistan B Zabol 38 6421 Khorasan  Birjand

9 070030 Markazi Qum 39 6435 Boushehr  Genaveh
10 070150 Markazi Tafresh 40 6436 Boushehr  Genaveh
11 070226 Yazd Taft 41 6440 Boushehr  Genaveh
12 070227 Yazd Taft 42 6443 Boushehr  Genaveh
13 070229 Isfahan 43 6455 Boushehr  Genaveh
14 070230 Isfahan Khomeinishahr 44 6484.2 Boushehr  Genaveh
15 070360 Sistan B Saravan 45 6495.2 Boushehr  Genaveh
16 070371 Yazd Yazd 46 6498 Boushehr  Genaveh
17 070503 Kerman Sirjan 47 6499 Boushehr  Genaveh
18 3217 Khorasan Taibad 48 6500 Boushehr  Kangan

19 3272 Yazd Taft 49 6502 Boushehr  Genaveh
20 3405.1 Fars Fasa 50 6504 Boushehr  Genaveh
21 3405.2 Fars Fasa 51 6505 Boushehr  Genaveh
22 3476 Kerman Kahnouj 52 6506 Boushehr  Genaveh
23 3493 Khorasan Tabas 53 6507.2 Boushehr  Genaveh
24 4822 Khorasan Birjand 54 6511 Boushehr  Kangan
25 6104 Yazd 55 6572.2 Khorasan  Sabzehvar
26 6107 Isfahan 56 6573 Khorasan  Sabzehvar
27 6235 Boushehr Genaveh 57 6652.2 Khozestan Ramhormoz
28 6236 Boushehr Genaveh 58 6661 Khorasan  Birjand
29 6239 Boushehr Genaveh 59 6711 Markazi Qum

30 6244 Boushehr Genaveh

KC: Karaj code ,TN: Temporary number in National Plant Gene Bank of Irans
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Table 6. Differentiated groups based on K- means cluster analysis, in barley gemplasm
assessed for drought tolerance

Cluster

Stress index 1 2 3 4 5 6 7
Yp(g/ plot) 20691  76.7 141.81 130.31 1.07 125.32 0.78
Ys(g/ plot) 160.54 50.09 105.32 11045 1.17  88.95 0.39
MP 226.74 47.89  137.31 178.85 1.34 103.71 0.54
TOL 73.88 46.16 60.02 2772 0.62 57.85 0.17
SSI 161.82 103.5 132.66 58.31 0.61 128.89 0.83
GMP 113.69 79.43 96.56 3425 048 9453 0.44
STI 118.74 443 81.52 74.44 1.06  71.93 0.26
Number of genotypes 32 70 21 34 17 39 64

Lol o Kmeans iy, 4 glas s 4o s 4l oSKSE glaoy 8wl dols -V J 5

S s 5 (o) o e D)
Table 7. Euclidean distance of groups based on K- means cluster analysis, in barley
germplasm assessed for drought tolerance

Cluster 2 3 4 5 6 7
1 76.84 63.84 200.94 89.54 144.57 135.72
2 103.53 131.87 88.97 94.71 62.72
3 233.00 149.98 190.86 163.41
4 149.27 73.59 69.71
5 77.19 107.15
6 60.1
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Table 8. Euclidean distance of origin provinces, in barley mprphotypes assessed for

drought tolerance

Origin Isfehan Fars Hormozgan Kerman  Khorasan Khozestan Lorestan Markazi  Yazd Sistan and
provunce Baluchestan
Boushehr 7.71 25.37 35.45 22.72 19.84 39.09 40.81 35.82 13.85 6.92
Isfahan 24.50 28.63 23.74 12.42 39.77 43.30 38.62 16.94 10.64
Fars 46.65 47.55 30.97 63.87 22.39 61.15 14.08 18.94
Hormozgan 32.68 16.77 40.47 68.58 46.79 44.60 39.08
Kerman 16.68 16.39 63.20 15.88 36.5 29.64
Khorasan 40.25 52.31 42.52 27.84 22.51
Khuzestan 79.33 11.27 52.82 46.00
Lorestan 73.99 27.04 34.05
Markazi 48.69 4242
Yazd 7.02
Rescaled Distance Cluster Combine
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Fig. 3. Cluster analysis dendrogram of morphotypes origins based on their drought

aoT

stress tolerance
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Fig. 4. Distribution of barley genotypes origin based on multidimensional scaling of
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