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Table 1- Chemicals used in cDNA synthesis reaction

Chemicals Lo osle Amount lui.
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Table 3- List of designed primers

. . o Product Accession
Gene  Primer Sequence (5'-3") Tm, °C size, bp number
) F CACGCTTCCTCATGCTATC
Actin g CTGACAATTTCCCGCTCAG 58 123 AB181991.1
F GGGCACCTGAAGATGAAATC
SOD R TTGAATTTGGTCCAGTAAGGG 58 120 FJ890986.1
APX F CCAGCACCAACAAGTGATAC 58 121 AY513261.1
R CCAGCACCAACAAGTGATAC
F GCGAGAAGATGGTGATCG GU984379.1
CAT R CTTGATCTCATGGGTGAGG 58 143
PECS F CCAGGAAAGATAGCAAGSS 58 101 KC175596.1
R AAACCATCAGCAACCTCTG
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Table 4- Analysis of variance (ANOVA) for studied morphological traits

Q\J,M.:CLA 6-’\).]“’.)5 Ll s Slas S8 sm s Sas Qs Sl 03
(Source) (d.f) (Seed Yield) (Biological Yield) (1000 grain weight)
(Cultivar) o3, 1 20899836.53" 141703000.88™ 3.46™
S P L):M;
2 10043776.354™ 29650062.38™ 2.43™
(Drought Stress)
Lo J;.Jr_e B
2 36307.27" 402947.38™ 0.16"
(Cultivar*Drought stress)
el ol
12 7586.00 267089.83 0.06
(Error)

bl o OB g iy Jolis 56

I Gze BB pas NS o> S 9 0 o )d (6> e i 5 Ay e

*and ** Significant at the 0.05 and 0.01 probability level, respectively. ns, Not significant.

Cultivars were Pishtaz and Niknejad.
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Figure 2- Mean comparison of Grain Yield, Biological Yield and 100 Grain Weight traits under drought stress in two

cultivars of wheat
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Table 5- Analysis of variance (ANOVA) for studied physiological traits
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Figure 3- Mean comparison of Chlorophyll a, b and Total (mg/g FW), Proline contents (umol/g FW) traits under drought stress in two

cultivars of wheat.
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Figure 4- Mean comparison of CAT, APX and SOD traits under drought stress in two cultivars of wheat
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Figure 5- Mean comparison of gene expression of CAT, APX and SOD traits under drought stress in two cultivars of wheat
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ABSTRACT

Water stress is one of the most important environmental factors that regulate plant growth
and development, and limit production. Plants can respond and adapt to water stress by
altering their cellular metabolism and invoking various defense mechanism. Manipulating
the levels of antioxidative defense system may affect yield. Therefore, the aim of this study
was to find out the relationship between gene expression of antioxidant enzymes and
proline as an osmotic regulator in wheat cultivars under drought stress. For this purpose, a
factorial experiment based on randomized complete block design was carried out with three
replications. Treatments were two Iranian wheat cultivars (Pishtaz and Niknejad) and three
levels of drought stress. Drought stress resulted in a reduction of Chl a, Chl b, total Chl and
yield in both cultivars. This reduction was lower in tolerant cultivar Niknejad. Drought
stress led to an enhancement in proline content, the activity of CAT (Catalase), APX
(Ascorbate Peroxidase) and SOD (Superoxide Dismutase) enzymes. The tolerance of
Niknejad cultivar under drought stress is associated with high chlorophyll (Chlorophyill),
proline contents which is closely related to its enzymatic antioxidants activity (including
CAT, APX and SOD). Gene expression analysis also showed that expression levels of
CAT, APX, SOD and P5C5 genes increased under drought stress. Niknejad cultivar had a
better antioxidant capacity and had a higher induction of stress-related genes under drought
stress. Therefore, this cultivar performs better than the Pishtaz under stress conditions.
Among the genes studied, it seems that SOD and P5C5 genes played important roles in
response to drought stress conditions.
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