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Table 1- Characteristics of winter wheat genotypes belonging to three group of drought
senditive, intermediate and drought tolerant studied

i & STy
S oy S 2 4t Joxo
Genotyp o
o Families Response to Reference
drought stress
1 Unknown- 1 Tolerant (Roostael et al., 2014)
2 1-27-6149/Sabalan// 84.40023 Tolerant (Roostaei et al., 2014)
Ghafghaz//F9.10/Maya”s” IRW92-1-D-474- Roostasi et al.. 2014
3 OMA-OMA-OMA-OMA- IMA-OMA Tolerant (roosiaa e al., 914
4 DARIC95-010-OMA(—)OMMAA-OMA-OMA-6MA- Tolerant (Roostaei et al., 2014
5 Azarbaijan/Gobostan Tolerant (Mollasadeghi et al., 2011)
6 Azarbaijan/Roozi-84 Tolerant (Mollasadeghi et al., 2011)
7 Tous Tolerant (Mollasadeghi et al., 2011)
8 Azar-2 Tolerant (Mollasadeghi et al., 2011)
9 Sardari Tolerant (Mollasadeghi et al., 2011)
10 DARIC95-010-OMA(-)OMMAA-OMA-OMA-SMA- Intermediate (Roostaei et al., 2014)
11 Manning/Sdv1//Dogu88 Intermediate (Roostaei et al., 2014)
12 RECITL/TIA.2//TRK13 Intermediate (Roostaei et al., 2014)
13 Vrz/3/0Orf1.148/Td1/Blo/4/Sabalan Intermediate (Roostaei et al., 2014
HK16/7/KVZIT17U3/MAY A/IBB/INIA/AIKA
14 OAp-OMAR--R/JCWH99034-OAP- OAP Sensitive (Roostael et al., 2014)
6MAR
FKG13/4/NWT/3/TAST/SPRWI// TCI98-0139- " ]
Roostagl et al., 2014
1 OAP-OAP-OMAR-5MAR Sensitive (Roostzdl et al., 2014
16 JANZ QT3685-OAUS Sensitive (Roostaei et al., 2014)
17 RINA-11 Sensitive (Roosteei et al., 2014)
18 Azarbaijan/Saratoveskaya-29 Sensitive (Mollasadeghi et al., 2011)

19 Cimmyt/Saysonz Sensitive (Mollasadeghi et al., 2011)
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Table 2- Analysis of variance of studied traits wheat genotypes under different levels of

drought stress
(Mean Square) iy ke
. 039 )
R ’Ej" S 5 039 e “{’b i’f s °’jt°‘° jw .
;‘)O*“\-’/” 65]15' PI.;]I Shoot ffeshuv)vei ght sgSh:e avvhJ S:;C;Z')t seed ’ Qf;“
S height length length dry yield RWC
weight

Ge'(‘gt)ype 18 194.26” 138759.45" 486" 35617 0927 5364°  466.08"
GES)“F’ 2 10136 84357.2" 2307 4715 2397 145147  12548"
Glg 16  205.87" 145559.7"" 5.18" 3418" 0.745" 42517 36750
Dr?gflm 2 1269.7" 7193044 10.11" 6.85 523" 72517  2172.3"
GxD 36 41.44 3114.77 116" 1113 0101 695 187.89"
gxD 4 25.49 174085 458" 1307 0118 15547 81435

Glg« D 32 4344 13288 0.667 1089  0.071 5.40 98.82
Error 14 22091 10879.1 0.464 1050  0.060 3.63 125.24

CV (%) 1156 18.17 12.4 1066 1245  10.32 1852

SN 910 Jleil o )3 s gime i S g
* and **: significant at the 5% and 1% probability levels, respectively.
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Table 3- Means comparison of studied traitsin different levels of drought stress

bl s Jgb als 5 Slos S ol o gm0

e PICIEGN e yield (g RWC
(/4-FC) gole > 6.02a 441 a 65.66 a
(/5 FC) lausgin s 591 b 356 ab 58.88 b
Y -FCy aguis i 5.65b 2.36b 53.36 ¢
@ole byl g Cond dy il IS )0 Yl vy
Percentage of reducti ton Iat severe stress vs 6 46 19
contro

NOWRK ¢ RS PV B SO KSR PINE S U e PRYSRCE R AR COT SR Y T PYes
Similar lettersin each column indicate non-significant differences according to Duncans test.

= Control = Nlild stress m Severe stress
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spilzclength {em)

Lo
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kol aliws Jsb Cdo gl paiS sloog 5 g (i (6l LS 5 (eSilee Y S
Figure 1- Treatment combination meanls of v%heat groups and drought stress for spike
engt
W55 (gl e Dglss aus ;0 O Jlei] e 50 8518 yge;T elisl p axil o Sy By S PBlas gl a5 la Sl
Mean that at least one common letter (s) are not significantly different at 5% probability level using Duncan
Test.
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Figure 2- Treatment combination means of wheat groups and drought stress for seed yield
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Figure 3- Treatment combination means of wheat groups and drought stress for RWC (Mean
that at least one common letter (s) are not significantly different at 5% probability level using Duncan Test).
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Figure 4- Cluster analysis of wheat genotypes based on the studied traits in mild drought



total mean  51.85 54.3 6.75 4.69 8.88 6.81 58.88
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Table 6- Canonicd discriminant function coefficients under severe drought stress

conditions
Wog,S olaxy Jlesis| z_da.w Wilk’ Lambda .oj.g.g polio
Number of groups probability Eigen values
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Table 5- Means and deviation percentage from total mean for difference traitsin mild
drought stress conditions
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Table 7- Means and deviation percentage from total mean for difference traitsin severe
drought stress conditions
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Figure 5- Cluster analysis of wheat genotypes based on the studied traitsin severe
drought stress conditions
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Abstract

Drought stress is one of the main limiting factors crop production in arid and
semiarid regions. In this study, drought tolerance of 19 wheat genotypes were evaluated
by using UPGMA cluster analysis. To this end, the effect of drought stress on a number
of related agronomic and physiological traits of wheat genotypes, belonging to three
groups of sensitive, intermediate and drought tolerant, under three conditions of normal,
moderate and severe drought stress were studied. A factorial experiment based on
completely randomized design with three replications was performed. Traits like plant
height, shoot fresh weight, spike length, awn length, shoot dry weight, seed yield and
relative water content of genotypes were measured. Analysis of variance showed that
the effects of drought on all traits except awn length were significant. Most of the traits
were negatively affected by drought stress. Highest reduction was observed in grain
yield. Cluster analysis grouped genotypes exposed to drought stresses in to three
categories. Genotypes numbering 15, 13, 12, 16 and 17 expirienced low means in al of
traits under study. The results also showed that the second and third groups, resulting
from cluster analysis, were in agreement with the results of previous researches
reported. The first cluster, however, was found to be inconsistent with their initia
introduction grouping under severe drought stress conditions. Therefore, the initial
grouping was consistent especially in most of sensitive and tolerant genotypes under
severe drought stress conditions.

Key words. Agronomic traits, Cluster analysis grouping, Discriminate functions,
Drought Stress.
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