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S5 5 5 0sd Jal s 55 (LSD) s w0 il 5 Shas ke aslio 5 0T 45 coid donloes S 40 Cunslin (glo st Ui =¥ s

Ge':]%tlype Yp R Ys R ToL R MP R GMP R STI R YI R YsI R ssl R
1 535.05fghij 16 44130ef 12 93.75bedefg 11  488.18defg 14  48591defg 14  094ef 14  L13ef 11  0.82abed 12 0.80bede 12
2 52591ghij 17 410.54f 20 11537abedef 13 46823fgh 18  464.63fgh 18  0.86f 18  1.05f 20  0.78bede 13 1.00abed 13
3 524.62hif 18 445.08ef 10 79.54defg 7  484.85defgh 15 483.18defgh 15  093ef 15  ll4ef 10  0.85abe 7 0.69cde 9
4 626.83abc 3 53272ef 2 O94llbedefg 12 579.77ab 2 577.65a 2 1322 2 136a 2 0.85abe 8 0.68cde 8
5 579.6lcdefg 7 42572f 15 153.88a 19 502.67def 12 496.66def 12 098f 12 1.09f 15  0.73e 20 121a 20
6 55321defghi 12 487.63cd 7 65.58fg 2 52042¢d 7 519.08cd 7  1.07ecd 7 125d 7 0.88a 2 0.52¢ 2
7 598.38bcde 5 51873abc 4 79.65defg 8 558.55ab 5 557.09ab 5 1.23abc 5 1.32abc 4 0.87a 5 0.60e 5
8 636.86ab 2 547.03a 1  89.82cdefg 10  591.95a 1 590.15a 1 138 1 140a 1  0.86ab 6 0.64de 6
9 539.95fghi 15 48597cd 8 53.98g 1 51296de 9  51221de 9  1.0ded 9  124cd 8  0.90a 1 0.45¢ 1
10 561.81defgh 11 475.77de 9  86.04cdefg 9  518.79%de 8  51670cd 8  1.06de 8  121de 9  0.85abe 9 0.69cde 10
11 569.59 defgh 10  430.67f 14  13893abc 17  500.13def 13  494.86defg 13  097f 13 L10f 14  0.76de 16 1.09ab 17
12 54773defghi 13 417.64f 18  130.09abed 16  482.69efgh 17 478.10efgh 16  091f 16  1.07f 17  0.76de 17 1.07ab 16
13 54623efghi 14  419.52f 17  126.7labede 14  482.88efgh 16  478.10efgh 17 091f 17 1.07f 18  0.77cde 15 1.03abe 15
14 499.53i 19 42353 16 76.00fg 6  461.53gh 19  459.89gh 19  0.84f 19  1.08f 16  0.85abc 10 0.69cde 11
15 57941 cdefg 8  43505f 13 14437ab 18 50723de 10  501.95de 11  1.00f 10  LIIf 13  0.75de 19 1.13ab 19
16 600.87abed 4  527.22ab 3 73.65fg 5 56405ab 4 562.78ab 4  126ab 4  135ab 3 0.88a 3 0.56¢ 4
17 584.83bcdef 6  516.16abc 5 68.67fg 3 5504%c 6 54932bc 6  120abc 6  132abc 5 0.88a 4 0.53¢ 3
18 570.58defgh 9  44337ef 11  1272labede 15 50698de 11 502.80de 10  1.13ef 11 1.13ef 12 0.78cde 14 1.01abe 14
19 653.30a 1 4934%cd 6 159.81a 20  573.40ab 3 56746ab 3  128bed 3 126bed 6  0.76de 18 1.10ab 18
20 48533 20 41321f 19 72.11fg 4 44927h 20 447.74h 20 0.80f 20  1.06f 19  0.85abc 11 0.67cde 7

LSD (5%) 54.008 - 53.016 - 53.016 - 36.882 - 36.069 - 0.0888 - 0.0888 - 0.0807 - 0.367 -
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Genotype no. DI R HM R K1sti R K2STI R RDI R ATI R SSPI R SNPI R
1 104255505.91efg 14 483.66defg 14 1.06fgh 16 1.19fgh 13 1.06abcd 12 412.47cdefg 10 9.33bedefg 11 120881182.40 bede 12
2 88695106.54fg 19 461.06gh 18 0.94fgh 18 0.94h 19 1.00bed 13 485.63bcdefg 12 11.49abedef 13 80694326.99¢ 19
3 103978123.7lefg 15 481.53efgh 15 1.01fgh 17 1.20fgh 12 1.09abc 7 348.45¢efg 6 7.92defg 7 143619509.89 bede 9
4 178141859.48ab 2 575.53ab 2 2.07abc 3 2.46ab 2 1.09abe 8 491.52bcdefg 13 9.37bcdefg 12 287127195.95abede 5
5 105632970.10efg 13 490.73defg 12 1.32ef 9 1.17gh 15 0.94¢ 20 692.46ab 19 15.32a 19 78058408.61¢ 20
6 131857602.88cd 7 517.74cd 7 1.32ef 10 1.67cde 7 1.13a 2 312.00fg 3 6.53fg 2 460206236.70a 1
7 161578135.65b 4 555.63ab 5 1.76bcd 5 2.17b 4 1.11a 5 403.23cdefg 9 7.93defg 8 258099723.87abcede 7
8 190674822.12a 1 588.36a 1 2.23a 1 2.70a 1 1.10ab 6 480.37bcdefg 11 8.94cdefg 10 292985381.55abed 4
9 128266271.32de 8 511.45de 9 1.22efg 13 1.62def 8 1.15a 1 252.23g 1 5.37¢g 1 286712567.65abcde 6
10 127660055.33de 9 514.63cde 8 1.34def 7 1.58efg 9 1.09abc 9 403.18cdefg 8 8.57cdefg 9 212263448.60bcde 8
11 106309576.79defg 12 489.65defg 13 1.28ef 12 1.19fgh 14 0.98de 16 628.83abcd 17 13.83abc 17 93238284.02cde 16
12 95597767.99fg 17 473.57fgh 16 1.08fgh 15 1.03h 17 0.98de 17 562.63bcdef 15 12.95abed 16 82310620.19de 18
13 95869064.67fg 16 473.39fgh 17 1.09fgh 14 1.04h 16 0.99cde 15 553.31bcdef 14 12.62abcde 14 101639455.88 bede 15
14 89833154.15fg 18 458.27gh 19 0.84gh 19 0.99h 18 1.09abc 10 318.63fg 4 7.57efg 6 126454715.36 bede 11
15 110166490.08def 11 496.72def 11 1.34def 8 1.25efgh 11 0.96de 19 654.72abc 18 14.37ab 18 88532992.48de 17
16 167370411.49ab 3 561.51ab 4 1.80abc 4 2.29ab 3 1.13a 3 374.50defg 7 7.33fg 5 307874473.22ab 2
17 156718061.76bc 6 548.15bc 6 1.65cde 6 2.10bc 5 1.13a 4 344.23fg 5 6.84fg 3 302396758.04abc 3
18 112386804.06def 10 498.66def 10 1.30ef 11 1.29efgh 10 1.00cde 14 578.40abcde 16 12.67abcde 15 105525925.36 bede 14
19 159084087.87b 5 561.61ab 3 2.18ab 2 2.03bed 6 0.97de 18 823.00a 20 1591a 20 134233299.24 bede 10
20 82930927.52g 20 446.22h 20 0.75h 20 0.89h 20 1.09abc 11 294.14g 2 7.18gf 4 120208310.83 bede 13

LSD (5%) 26000000 - 35.484 - 0.4332 - 0.4379 - 0.1035 - 258.5 - 5.2789 - 212000000 -

LAl el dwles s 03ls J:i.!\-:ﬁ ol e eslh Kl - Lol ome sl Lo 50 Jlec| cla..ﬂ ))LSD Q_,»)'T bl O e s alie Gy > glls sls J"<'L2'°
Yp: Grain yield under non-stress conditions; Ys: Grain yield under stress condition; TOL: Tolerance index; MP: Mean productivity; GMP: Geometric mean productivity; STI: Stress tolerance

index; YI: Yield index; YSI: Yield stability index; SSI: Stress susceptibility index; DI: Drought resistance index; HM: Harmonic mean; MSTI: Modified stress tolerance index; RDI: Relative
drought index; ATI: Abiotic tolerance index;SSPI: Stress susceptibility percentage index ; SNPI:Stress non-stress production index.
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Yp Ys TOL MP GMP STI YI YSI SSI DI HM Klisti K2STI RDI ATI SSPI SNPI

Yp 1
Ys 735" 1
TOL 314 -413 1
MP 928™ 934 -.061 1
GMP 912" 948" -103  .999™ 1
STI 908" 950" -110 998" .999™ 1
YI 7327 1.000" -417 932" 9477 948" 1
YSI -.073 6217 -966™ 302 342 347 623" 1
SSI 088  -.610" 971" -288  -328 -333 -.613" -.999" 1
DI 850 979™ -228 .984™ 990 992 978" 456" -442 1
HM .894™ 9617 -144 996 999" 999 959" 380 -366 .994” 1
Klsti 967" 865" 087 983" 976 9777 864" 159 -.144 9477 967" 1
K2STI 818" 986" -282 970" 979" 982" 986" 502" -489" 998" .986™ 928" 1
RDI -.091 607" -972" 285 325 330 .6107 999 -999™ 440 363 .140 486 1
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Abstract

The aim of this study was to assessment of drought tolerance in genotypes of bread wheat (Triticum
aestivum L.). For this purpose twenty genotypes were evaluated using randomized completely block design
with three replications in both stress and non-stress conditions during 2010-2011 growing season in the
Campus of Agriculture and Natural Resources, Razi University, Kermanshah. Based on the potential (Yp) and
stress (Y's) yields, fourteen quantitative criteria of drought tolerance including Stress Tolerance Index (STI),
Tolerance Index (TOL), Stress Susceptibility index (SSI), Mean Productivity (MP), Geometric Mean
Productivity (GMP), drought resistance index (DI ), modified stress tolerance index (MSTI), Yield Index
(YD), Yield Stability Index (YSI) and Harmonic Mean (HAM), stress non-stress production index(SNPI),
abiotic tolerance index(ATI), stress susceptibility percentage index (SSPI) were calculated for each genotype.
The result of combined analysis of variance showed there were significant differences between genotypes for
grain yield in both conditions. Result of correlation analysis between grain yield in both conditions with
drought resistance indices showed that STI, GMP, MP, MSTI, HM, DI, YI and MSTI were the best indices
for identifying high yielding genotypes in both conditions. Furthermore, results exhibited that STI and MP
were the best indices among all evaluated indices for tolerant genotype identification. Based on these indices

and biplot analysis, genotypes No. 4, 8, 16 and 19 comparatively identified as drought tolerant genotypes. 3D

graphs, Bi-plot and cluster analysis and principal component analysis (PCA) confirmed these results.

Keywords: Drought stress, principal component analysis, Bi-plot, Yield
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