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Table 1. Characteristics of studied wheat varieties

oo 5 o i 4 STy

No. Variety Families Response to drought
1 Unknown Unknown Tolerant Josie
2 Sabalan 1-27-6149/Sabalan// 84.40023 Tolerant Joss
3 Ghafghaz Ghafghaz//F9.10/Maya”s” IRW92-1-D-474-OMA-OMA-OMA-OMA- IMA-OMA Tolerant Joss
4 DARIC DARIC95-010-OMA-OMA-OMA-OMA-6MA-OMA Tolerant Josie
5 Gobostan Azarbaijan/Gobostan Tolerant Josie
6 Roozi-84 Azarbaijan/Roozi-84 Tolerant o
7 Tous Tous Tolerant Joss
8 Azar-2 check /Azar-2 Tolerant e
9 Sardari check /Sardari Tolerant Lo
10 DARIC DARIC95-010-OMA-OMA-OMA-OMA-8MA-OMA Intermediate .ol
11 Dogu88 Manning/Sdv1//Dogu88 Intermediate ..l
12 TRK13 RECITL/TIA.2//TRK13 Intermediate ..l
13 Sabalan Vrz/3/0rfl.148/Td1/Blo/4/Sabalan Intermediate .l
14 HK16 HK16/7/KVZ/T171/3/MAY A//BB/INIA/4/KAR/JCWH99034-OAP- Sensitive Lo

OAP-OAp-OMAR-6MAR

15 FKG13 FKG13/4/NWT/3/TAST/SPRW// TCI98-0139-OAP-OAP-OMAR-5MAR Sensitive ol
16 JANZ JANZ QT3685-OAUS Sensitive ol
17 RINA-11 RINA-11 Sensitive ol
18 Saratoveskaya-29 Azarbaijan/Saratoveskaya-29 Sensitive olus>
19 Saysonz Cimmyt/Saysonz Sensitive ulus>
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Table 2. Analysis of variance for antioxidant enzymes activity under drought stress condition in tillering stage

Sl s golie solyl a0 (Mean square) <las e (oSibs
Source of Variation df CAT SOD, SOD, POX, POX, POX; POX,
24 2 0.00122" 0.00030 0.00118" 0.00301°" 0.00705" 0.01002" 0.00174
Group
[y ""/O § *k sk
ey 16 0.00013 0.00043 0.00011 0.00074 0.00057 0.00459 0.00113
Genotypes/Group
S A 2 0.00615™ 0.00071" 0.00117" 0.00752"" 0.05724" 0.033417 0.00316"
Drought stress
0955 X 4 0.00015 0.00011 0.00008 0.00059 0.00844" 0.00345" 0.00090
Stress x Genotypes
s ~.=/° é x e * * *
w09 X 32 0.00022 0.00012 0.00010 0.00021 0.00251 0.00181 0.00078
Stress x Genotypes/Group
ialojl sl
, 114 0.00014 0.00014 0.00012 0.00043 0.00156 0.00116 0.00078
Experiment error
(CVY%) Sy gy S - 16.11 18.5 17.18 21.32 26.10 25.54 27.31

“and : Significant at 5% and 1% probability levels, respectively.
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Table 3. Mean comparisons of antioxidant enzymes activity under drought stress condition in tillering stage

( Drought stress) iz s CAT SOD; SOD, POX; POX, POXj3 POX,4
(Normal condition) (sole L, 0.0646 0.0579 0.0575 0.0646 0.0772 0.0689 0.0798
(Mild stress) lwgio i 0.0711 0.0591 0.0633 0.0739 0.1104 0.0984 0.0907
(Severe stress)  wod Lis 0.0849 0.0642 0.0665 0.0898 0.1425 0.1207 0.0956
LSD% 0.0024 0.0024 0.0021 0.004 0.0081 0.0078 0.0054
ol Ll o ot 1559 T Sl 3l 0 10 2 10 14 43 42 14
Percentage of activity increment at mild stress vs control
Sl Ll 4y S gt 2559 el el il e o 31 10 15 39 86 75 20
Percentage of activity increment at severe stress vs control
@)w db).c ).b P»A.of 6&05; )J u‘.\.‘.wsh_,’.u—‘ Lgl.(afy).’] guJL‘d u...f.vLo.c MLO.A -¥ Jﬁ»
Table 4. Mean comparisons of antioxidant enzymes activity for wheat groups in tillering stage
(Group) o5,5 CAT SOD, POX; POX, POX;5
(Tolerant) Jomie 0.0774 0.0663 0.0816 0.1167 0.1073
(Intermediate) ol 0.0714 0.0603 0.0758 0.1151 0.0889
(Sensitive) ol 0.0691 0.0581 0.068 0.0967 0.0839
LSD% 0.0030 0.0022 0.0046 0.0105 0.0092
Ol 0 S Jorxie 09,8 30 w3l cudlad ial38l sy 3 3 11 19 5
Percentage of activity increment at tolerant group vs intermediate

Percentage of activity increment at tolerant group vs sensitive
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Figure 1. Samples of wheat plants 15 days after drought stress application: a) Normal (90% FC),
b) mild drought stress (60%FC) and c¢) Severe drought stress (30% FC).
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Figure 2. Isozyme pattern of antioxidant enzymes in winter wheat genotypes under drought conditions in tillering
stage (No.3,4: tolerant- 10, 11: intermediate and 16,17: Sensitive genotypes). a) CAT, b) SOD and c¢) POX.
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Figure 3. Average SOD; isozyme activity in wheat genotypes in tillering stage.
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Abstract

Drought stress is one of the main stresses that inhibit the growth of plants. In this research, the
effect of drought stress was studied on the activity of CAT, SOD and POX enzymes in three groups of
drought sensitive, intermediate and tolerant winter wheat at tillering stage under normal irrigation
(90% FC), mild drought stress (60% FC) and severe drought stress (30% FC) conditions. The
experiment was conducted in factorial experiment based on completely randomized design with three
replications and activity of three enzymes was recorded at tillering stage. The activity of all enzymes
was measured by 7.5% polyacrylamide gel electrophoresis in leaf tissues. Four isozymes were
identified for POX, one isozyme for CAT and two isozymes for SOD. The analysis of variance
showed that drought stress had significant effect on the activity of all enzymes. Enzyme activity levels
in most enzymes increased in severe drought stress than normal condition, so the activity of POX,,
POX,, POX; and POX, isozymes increased 39, 86, 75 and 20 percent and CAT, SOD,; and SOD,,
isozymes increased 31, 10 and 15 percent, respectively. The results indicated that among the studied
enzymes, SOD isozymes had lower changes in activity and hadn't important role in plant protection
under drought stress, whereas POX enzyme showed more important increment of activity under
drought stress conditions. Thus the POX might have a key and effective role in increasing of wheat
resistance under drought stress conditions.
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