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Table 1. Information on bread wheat cultivars
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Row Vristy ™) ‘i;? Drought stress e Growthtype  wi, wu Type of cultivation
1 Mihan Ot 2010 Resistant  Jad 51 i 4 sglie Winter alie irrigated <!
2 Aroume e9)l 2011 Sensitive > Facultative Omlin irrigated <!
3 Navid %y 1990  Sensitive > Facultative Ol irrigated <!
4  Alvand &gl 1995 Semi- resistant pslie Lws Facultative ol irrigated =
5  Zarrin oy 1995 Sensitive o> Facultative Ol irrigated <!
6  Zare &)l; 2010 Resistant eslae Facultative Ol irrigated <!
7 Sison os-als 1094  Sensitive ool Winter albins irrigated <
8  Alamoot el 1995 Sensitive ool Winter il irrigated &l
9  Gascogen  jsSwlS 1994 Sensitive ool Winter il irrigated &l
10  Heydari &y> 2015 Resistant  Juad 51 25 4 pglie Facultative oo irrigated <!
11  Rizhav 55, 2012 Resistant pslie Winter il Rainfed 2
12 Baran ol 2014 Resistant pslie Winter il Rainfed 2
13 Karim ~,5 2015 Resistant polae Spring ol Rainfed PN
14  Koohdasht cwsaegs 2000 Resistant pslie Spring o,k Rainfed PN
15  Pishgam s%iu 2008 Resistant polie Winter @l irrigated <!
16  Star Sl 1995 Sensitive b= Spring o,k irrigated <!
17  Pishtaz skiz 2002 Resistant pslie Spring o,k irrigated <!
18  Qods o8 1089  Sensitive > Facultative ol irrigated <!
19 Marvdasht <oy, 1999 Sensitive wole> Spring o, irrigated <!
20  Sardari Sylome 1930 Resistant pslie Winter alie Rainfed PR
21 Kavir »sS 1997 Resistant pslie Spring ol irrigated <!
22  Dez ;» 2002 Resistant pslie Spring ol irrigated <!
23 Virinak Sl g Sensitive ol Spring o)l irrigated <!
24 Alborz 5 1978 Sensiive o> Facultative R ';’;?;‘]353 _:l
25 Hirmand s 1991 Resistant eslae Spring o, irrigated <!
26 Roshan o9, 1958  Resistant eslae Facultative Ol irrigated <!
27  Zagros o515 1996 Resistant eslae Spring o5l irrigated <!
28  Bezostaya Lliwgy 1969  Sensitive ool Winter alie irrigated <!
29  Azar ,31 1956 Resistant pslie Facultative Ol Rainfed PR
30 Sirvan Ol 2011 Resistant pslie Spring ol irrigated <!
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Table 1. Variance analysis and indices of germination of wheat varieties in different level of drought

oy Mean of square Olay po (ko
G araiyy Jgb apele b ST er Siwlyr Sl
SOV s 2bo df Root length  Shoot length %Z:gg?;g%n Gersn;) ';Zt'on
Variety (V) o5y 29 39.12™ 461" 668.1" 273.96™
Drought (D) S 3 1900.6™ 1424.5™ 9327.9™ 6070.9"
V*D Susuedy 87 12.27™ 2.48™ 320.52 441
Error Ws 240 0.59 0.28 57.1 11.22
CV (%) (1) & g g i 12.33 14.8 8.33 12.25
Table 1. Continued alol) Joguo
N Mean of square Olas po (Kileo
oolyi W S amelS SiS gy shak eSlh Gl el
Seedling fresh Seedling dry Seed vigor Germination
S.0.V S ol e of weight weight index index
Variety (V) oS 29 0.065™ 0.003™ 48531™ 0.65™
Drought (D) S 3 4.02” 0.041™ 13404039™ 0.13™
V*D Sswnd, 87 0.024™ 0.001™ 23019™ 0.31™
Error s 240 0.003 0.0002 2644.8 0.05
CV (%) (1) &l gy gy 16.6 15.9 149 8.3

*, ** significant at the 0.05 and 0.01 levels, respectively.
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Table 2. Mean comparison between different traits for 30 bread wheat varieties

Jsb Job POy S (o) . .
azady;  azalle e . wals  amls W oS
. Root Shoot i4lex &34ls> Seedling  Seedling A idlex
FHY) length length Germination Germination fresh dry weight  vigor  Germination
Genotype (cm) (cm) (%) speed weight (g) (9) index index
1 6.29" 3.6¢9 93.2%¢ 31.7 b 0.34 0.076 9"  355.9%¢ 2.91%¢
2 6.17 9" 3.5 92.2 af 33.40® 0.251" 0.075™  340.1%9 2.88%¢
3 4.8%n 3.7 ¢f 95.3 &d 30.90 b 0.24 4 0.08191  360.7« 2.98%¢
4 3.1°P 3.74f 82.2 Mk 18.30" 0.21' 0.04M 308.2% 2.57Mi
5 4.4n° 3.52¢ 98 31.4be 0.38 ¢f 0.072  349.7¢¢ 3.06?
6 7.8¢ 3.52¢ 94 & 29.9¢9 0.29 0.098 b4 337.799 2.94 ¢
7 5.2jm 3.06 I 89.3 b 27.3M 0.29 ik 0.063" 290.49« 2.79 b
8 5.04 3.4 95.8 ¢ 30.5 b 0.29 ik 0.067 K 322.9% 2.99@¢
9 5.04 " 2.80! 79.7H 21,7 km 0.27 7k 0.067 K 257.2 % 2.49 Tk
10 10.182 3.40 98.72 3598 0.37 %9 0.075™  314.5% 3.092
11 9.17 be 3.9¢¢ 96.3® 27.3¢9 0.38 ¢ 0.087 ¢ 3985 b¢ 3.01®
12 9.50° 490" 95.3 % 31.3b 0.38 ¢ 0.88 ¢ 349.0¢ 2.98 &
13 9.1 be 3.42Fi 96.0® 32.2bc 0.47° 0.095%¢  341.5%f 3.00®
14 5.5k 3.02 -1 91.7%¢ 275F 0.36 9 0.0759'  293.0% 2.87
15 6.7 9 3.28 94.0 *¢ 31.20¢ 0.37 99 0.104°  321.4% 2.94 ¢
16 7.7¢ 410¢ 97.02 3120 0.36 9 0.089 of 413° 3.042
17 6.98 °f 3.70 ¢f 90.0 of 28.4¢h 0.44 0.084 ¢  341.5°¢ 2.859
18 6.88 °f 440°¢ 98.72 31.75d 0.32 91 0.076 9%  4406° 3.082
19 8.6¢ 4.20°¢ 95,3 *d 30.5 b 0.40 ¢ 0.88 9 415.0° 2.98 &
20 75¢ 562 83.09 26.1 M 0.40 ¢ 0.084¢1  520.12 269
21 45 me 2.9H 86.0 26.2 M 0.24 K 0.076 91 283.3" 2.69
22 3.9¢° 3.4 76.3 7 19.1™ 0.30 i 0.068 11 287.0" 2.39 ik
23 4.4m 3.00H 76.0 18.3" 0.30 ™ 0.0687"  260.5k 2.38 ik
24 55H 3.4 85.3 F 25.9 i 0.40 ¢* 0.105°  329.5% 2.67 "
25 5.6 fri 3.5¢eh 89.7 b9 24.6 7k 0.38 ¢ 0.091¢f  336.6%" 2.8 09
26 5.4 43¢ 88.7 ¢ 28.7 9N 0502 0.1202 409.1° 2.77¢h
27 4.8 3.4k 88.3 49 2411 0.40 ¢ 0.098 %  308.8° 2.76 9"
28 5.4 3.2k 76.3 212 0.40 ¢ 0.082%  308.9¢ 2.39 K
29 5.7 2.92 1 733! 20.2mn 0.38 ¢f 0.086 9"  283.27 2.29k
30 6.7 9 3.19! 88.0 &M 23.9H 0.40 ¢ 0.09 ¢f 309.1¢ 2.75¢"

Different letters show significant at the 0.01 levels
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Table 3. Mean Comparison of drought levels on measured traits in wheat varieties

F0i9 SS iy sl

azadle Job e S azdi ) azdi ) Ay sl
S g azada; dob ghoot Fiule= Sialex Seedling  Seedling Speed  34lsx
Drought  Root length length Germination germination fresh weight dry weight vigor Germinatio
stress (bar) (cm) (cm) (%) speed (9) (9) index n index
(0) 12.172 9.072 96.78? 33.72 0.632 0.104®  874.6% 3.032
(-4) 7.26° 3.99° 95.72 32.992 0.41° 0.092° 3820 2.992
(-8) 3.92¢ 1.12¢ 90.66° 26.77° 0.24°¢ 0.081°¢  103.5° 2.83°
(-12) 1.58¢ 0.24¢ 74.73° 15.95¢ 0.15¢ 0.053¢ 18.4¢ 2.34°

Different letters show significant at the 0.01 levels
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Table 4. Correlation between seed germination indices and seedling initial growth in 30 genotype wheat affected by

Fui9 oo
Jsb Job Cep agals S0k BB g
C-‘“*j azady,  azaile oy Sils>  Seedling azals “%  Germin-
o Root Shoot Sidle speed fresh Seedling vigor ation
(bar)  length length  Germinate germination  weight dry weight  index index
PR 0 0.44* 0.30 0.09 -0.004 0.50** 0.41* 0.31 1
. -4 0.51** 0.63** 0.17 0.570** 0.51** 0.53** 0.64** 1
&i%le> -8 0.59** 0.58** 0.17 0.386* 0.56** 0.59** 0.58** 1
Germination  _;, 33 0.20 0.22 0.302 0.24 0.35 0.87%* 1
index
ay as i 0 -0.10 0.86** 0.04 -0.139 -0.11 -0.10 1
vigor index -4 018  0.76** 0.18 0.26 0.47%* 0.18 1
-8 0.41* 0.98** -0.21 0.003 0.36 0.41* 1
-12 0.10 0.02 0.18 0.042 -0.02 0.12 1
S (439 0 .99** 0.13 0.28 0.328 0.79** 1
asalF -4 99** 0.45* 0.33 0.397* 0.81** 1
. -8 1.00%*  0.50** -0.08 -0.013 0.72%* 1
Seedling dry
weight 212 0.96%*  0.76%* -0.05 0.167 0.89** 1
axalS oy 0 0817 001 0.15 0.182 1
Seedling fresh -4 0.82%*  0.66** 0.43* 0.375* 1
weight -8 0.72** 0.40* -0.04 0.043 1
-12 0.87** 0.75** -0.12 0.105 1
o 0 0.32 -0.02 0.67** 1
il -4 0.39* 0.53** 0.24 1
’ -8 -0.01 0.03 0.74** 1
speed
germination '12 014 '005 0.49** 1
Sidilez sy 0 0.27 0.10 1
Germination -4 0.326 0.25 1
-8 -0.081 -0.15 1
-12 -0.033 -0.17 1
azails Job 0 0124 1
Shoot length -4 0.445* 1
-8 0.503** 1
-12 0.715** 1
azada;Jsb O 1
Root length -4 1
-8 1
-12 1

*, ** significant at the 0.05 and 0.01 levels, respectively.
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Fig. 1. Effect of drought stress on average of vigor index (a); germination index (b); germination speed (c) and
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Fig. 3. The trend of variation of the highest and lowest varieties at different levels of stress was mediated by

the stem length (a), root length (b), germination percentage(c), germination rate (d), seed weight (e), dry
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Table 5. Factor analysis with varmix rotation for genotypes of wheat

Jsl Jele pgo Jole 1l a0

Traits ol First factor Second factor Extraction
Root length (cm) dzdds, Job 0.781 0.125 0.906
Shoot length (cm) azedle Job 0.667 0.584 1.251
Germination percentage $lg o yo 0.863 -0.473 0.39
speed germination Sidler e p 0.861 -0.413 0.448
Seedling fresh weight azalS yis 0.395 0.492 0.887
Seedling dry weight R o}f

azals 0.462 0.373 0.835
Seedling vigour index dosy L 0.727 0.439 1.166
Germination index Syl pSlh 0.864 -0.472 0.392
Eigenvalues ojg ol 4.184 1.547 -
Cumulative of Variance ol M)f

et 52.307 71.648 -

S34lg Lol wlul g (o) 29590 GG 935y 3o i F Jgu

Table 6. Resultes of cluster analysis of wheat genotypes on germination index

Foys SS o) .
Job Jsb Sy azals 4ol Ll
wady;  axale &i4ls>  Seedling  Seedling Siilex
Sl ) Root Shoot  F4le Wy gpeeqd fresh fresh a5 22U germination
Genotype  length length Germination  germination weight weight  Vigor index index
Cluster-1 6.33+0.08  3.7+0.1 92.56+3.1 29.724¢2.4  0.34+0.01 0.17+0.04 344.5+4.9 2.89+0.09
Cluster-2 5.44+0.81 3.18+0.4 85.4+4.05 24.66x2.7 0.33£0.02  0.08+0.06  296.3+43 2.67+0.13
Cluster-3 7.54+1.29 4.42+0.8 93.17+£3.71 29.25+1.9 0.39+0.04 0.22+0.09 432.7£93 2.91+0.2
Cluster-4 9.1+2.85 3.424£0.2 96+6.55 32.2+4.85 0.47+0.12 0.1+0.14 341.5+1.9 3+0.2
Mean 6.25 3.59 89.45 27.35 0.35 0.14 339.56 2.80
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