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1- Chlorophyll fluorescence
2- Co2 exchange
3- Water use efficiency
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3- Fresh weight
4- Turgor weight
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1 -Relative water content
2- Relative water loss
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1 518 0.32 10.9
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7 279 0.30 22.3
8 524 0.41 23.2
9 378 0.47 55.7
10 348 0.44 47.5
11 401 0.48 70.7
12 543 0.38 10.6
13 624 0.34 11.1
14 408 0.38 11.3
15 435 0.43 12.1
16 463 0.40 12.7
17 670 0.61 4.8
18 366 0.41 43.6
19 314 0.43 43.5
20 259 0.46 41.5
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Code Pedigree/Name Root L(mm) ety S o Ll 2 b Loyl i
Cole. Root No PIS PIN
L(mm)

1 Sabalan/6/Shahi/KVz/5/Shahl/4/ 7.5gh lg 1.4cd 2.2eg 20.2¢

2 72YRRGP 6.8gh 1.4fg l.1ce 1.7fg 50.5ab

3 Ogosta/Sefid 8.6gh 1.5fg 0.7de l.4g 35.7¢cd

4 Bow"s"/GEN//SHAHI 37a 10ab 5.1a 19.8bc 42.5ac

5 87Zhong 291 7.9gh 2.2eg 1.6¢cd 6.2de 41.6bc

6 TEU2/3URES/FAN/KAUZ 6.5gh lg 1.5¢d 7.1d 25.5de

7 IRENA/BABAX/PASTOR 8.3gh 1.2fg 0.6de 5.9de 26.5ef

8 ww336/vee"s'//Mrn/4/HD21 6.2h 2.2eg 1.5¢cd 5.1dg 21.9¢

9 Ghods*3/Kavvko//Ghods 23.7bd 9.5ab 4.8a 22.9b 41.1bc

10 914 Gene Bank Material 25bc 10.2a 4.8a 18.7¢ 39.5¢

11 4848 Mashad/Tui "s" 30.3b 10ab 4.9a 31.3a 44 3ac

12 Roshan/3/F12.71/Coc//Gn079 12.5th 1.5eg 2.1c 4.3dg 40.8bc

13 MARAGHEH(1379-80) 13.9¢h 2.7ef l.1ce 4.6dg 41.5bc

14 MARAGHEH(1379-80) 10.2gh 1.9eg 0.8de 5.2dg 46.1ac

15 MARAGHEH(1379-80) 6.8gh 1.5eg 0.7de 6.1de 50.6ab

16 MARAGHEH(1379-80) 6h 1.2g 0.9de 5.5df 42.9ac

17 Marvdasht 6.3h 3e 0.1e 2.5eg 52.3a

18 Cross/Alborz 18df 2.8d 3.6b 17.9¢ 41.1bc

19 Azar-2 18.9¢f 8.7bc 3.5b 18.6¢ 42.8ac

20 Sardari 20.7ce 7.7cd 3.6b 16.7¢c 40.3bc

Mean ool 14.05 4.06 2.22 10.19 39.4 25.9

(0)% R J 24.3 18.8 26.7 20.3 13.7
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Ys Yp RWC RWL CHF CMS Pro Chla Chlb DH DM SL PedL PH TKW STI TOL Cole Root Root PIS PIN
Yp 20.07
RWC 0.01 -0.32
RWL 0.45* -0.17 0.33
CHF -0.34 0.66**  -0.21 -0.20
CMS -0.62%** 0.26 0.10 -0.49* 0.35
Pro 0.57* -0.17 0.21 0.15 -0.56* -0.40
Chla -0.56* 0.30 0.07 -0.51* 0.42 0.85%* -0.43
Chlb -0.57* 0.40 -0.14 -0.45* 0.55* 0.80%** -0.55* 0.90%**
DH -0.40 0.02 -0.24 -0.12 -0.02 0.12 -0.27 -0.11 0.10
DM -0.28 -0.30 -0.31 -0.08 -0.18 0.21 -0.29 -0.06 0.10 0.54*
SL -0.01 0.12 0.09 0.12 -0.21 -0.01 0.08 -0.22 -0.26 0.20 0.22
Ped. L 0.29 -0.16 0.07 0.16 -0.35 -0.40 0.69**  -0.60** -0.52%* 0.07 0.12 0.28
PH 0.20 0.08 0.00 0.15 -0.28 -0.36 0.54* -0.55* -0.50* 0.13 0.14 0.63**%  (.86%**
TKW 0.27 -0.21 031 0.27 -0.27 -0.59** 0.27 -0.58%* -0.69%* -0.20 -0.45* -0.04 0.22 0.17
STI 0.70%* 0.66%*  -0.27 0.16 0.22 -0.25 0.28 -0.17 -0.10 -0.28 -0.40 0.06 0.07 0.17 0.01
TOL -0.43 0.93**  .0.29 -0.32 0.72%*  0.47* -0.37 0.48* 0.57%** 0.17 -0.17 0.11 -0.25 0.00 -0.29 0.34
Cole .L 0.75%* -0.12 0.02 0.45* -0.27 -0.74%** 0.56* -0.71%* -0.73%* -0.10 -0.18 -0.11 0.47* 0.31 0.46* 0.45 -0.39
Root L 0.61%* -0.15 0.13 0.50* -0.33 -0.717%* 0.54* -0.70%* -0.70%* 0.00 -0.19 -0.03 0.56**% 0.37 0.50* 0.32 -0.36 0.91%**
Root No 0.63*%* -0.27 0.03 0.54* -0.36 -0.87%* 0.46* -0.83%* -0.827%* -0.04 -0.16 -0.06 0.46* 0.31 0.62**  0.26 -0.48* 0.91**%  (.93%*
PIS 0.74%* -0.23 0.08 0.40 -0.28 -0.827%* 0.54* -0.80%* -0.80%* -0.21 -0.24 -0.10 0.50* 0.31 0.58**%  0.37 -0.49* 0.89**%  (.88**  (.93**
PIN 031 0.14 -0.31 0.02 -0.06 -0.06 0.32 -0.07 0.01 -0.08 0.29 0.03 043 0.35 -0.36 0.36 0.01 0.23 0.21 0.07 0.17
GSI 0.71%* -0.28 0.14 0.43 -0.26 -0.81** 0.45* -0.78%* -0.80%* -0.23 -0.28 -0.13 0.39 0.21 0.65**  0.31 -0.51%* 0.86%*  (.84**  (.92%* 0.98**  -0.01

* ** significant at 5% and 1% probability levels, respectively

'/.\;‘/.bdkb‘cjlz.u):)bsixn%jq** ¥

Ys= yield under stress; Yp= yield under irrigation (potential); RWC; relative water content; RWL: relative water loss; CHF= chlorophyll fluorescence; CMS= cellular membrane
stability; Pro= proline; Chla= chlorophyll 'a' ; Chla= chlorophyll 'a' ; Chlb= chlorophyll 'b' ; DH= days to heading; DM= days to maturity; SL= spike length; PedL= peduncle length;
PH= plant height; TK W= thousand kernel weight; STI= stress tolerance index; TOL= tolerance index; ColeL.= coleoptile's length ; RootL.= rootlet length; RootNo= root number;
PIS= promptness index under stress; PIN= promptness index under normal condition; GSI= germination stress index
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Traits Jsl adl 2 p32 g p s 4l o Pl s py o5 i adl e
Root No 0.94 0.04 -0.09 -0.25 0.09 -0.02
PIS 0.94 0.14 -0.12 -0.14 -0.04 -0.10
GSI 0.91 0.08 -0.25 -0.16 0.04 -0.07
Chl-b -0.91 0.18 -0.05 -0.03 -0.20 -0.01
ColeL 0.89 0.23 -0.04 -0.18 -0.09 -0.03
Root L 0.88 0.14 0.01 -0.13 0.04 -0.07
Chla -0.88 0.09 -0.20 0.21 -0.23 -0.05
CMS -0.87 -0.04 0.06 0.22 -0.11 -0.02
Ys 0.76 0.34 -0.10 0.07 -0.35 0.28
Pro 0.66 0.07 0.20 0.50 -0.28 -0.26
TKW 0.63 -0.10 -0.39 0.11 0.46 -0.24
PedL 0.61 -0.03 0.60 0.24 -0.01 -0.30
STI 0.29 0.88 0.03 0.04 -0.12 0.21
Yp -0.33 0.87 0.14 0.04 0.28 0.01
TOL -0.58 0.66 0.16 0.01 0.38 -0.09
CHF -0.50 0.58 -0.18 -0.23 0.24 -0.05
PLH 0.46 0.08 0.74 0.32 0.25 -0.09
DM -0.19 -0.46 0.62 -0.45 -0.17 0.18
SL 0.06 -0.07 0.61 0.35 0.44 0.39
RWC 0.15 -0.35 -0.35 0.63 0.16 0.16
DH -0.17 -0.25 0.48 -0.51 0.36 -0.06
PIN 0.16 0.33 0.56 -0.02 -0.61 0.03
RWL 0.54 -0.04 -0.12 0.00 0.12 0.67
Todis azm g5 il sl 42.10 13.51 11.96 7.47 7.22 4.58
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Abstract

This research was investigated to study the agronomic and physiological characteristics of
20 bread wheat genotypes under both rainfed (stress) and irrigated (non-stress) conditions in the
filed (RCBD) and laboratory (CRD) with three replications in Sararood Dryland Agricultural
Research Station, Kermanshah, Iran, in 2004-05 cropping season. Genotypes were evaluated for
physiological and agronomic traits in the both field and laboratory conditions. The genotypes
differed significantly for the measured traits. Genotype No. 17 (Marvdasht) with the highest
yield under normal condition had the highest stress tolerance index (STI) and tolerance index
(TOL), whereas genotype No. 20 (Sardari) with the highest yield under rainfed had the lowest
TOL and moderate STI. The results of regression analysis indicated that traits of Pro, Chl-a,
DH, PedL, PH and TKW were accounted for 60% of total variation of grain yield under rainfed
condition.. Based on results of correlation analysis, the laboratory traits were as a good
alternative for most of field traits. Therefore, use of them for some selections in filed can be
suggested. According to principal component analysis (PCA) and biplot analysis, the genotypes
No. 11, 9 and 10 with relatively high yield in the both conditions had high proline content and
high TKW and the highest germination stress index (GSI) and promptness index (PI). Genotype
No. 17 with the highest yielding production under normal condition was characterized as
genotype with the highest values for STI, chlorophyll fluorescence, cellular membrane stability
and Chl-a and Chl-b. STI was positively (P<0.01) associated with yields under both stress and
non-stress conditions, thus can be regarded as suitable index for screening drought tolerant
genotypes.
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