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Study on the effect of drought stress and methanol spraying on
dehydrine-1 gene expression in Carthamus tinctorius L.
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Table 1. Specific primers designed in Carthamus for Real time-PCR

Primers Sequence Tm°C
Dehydrin- F 5- AGGTGATCGATGACAACGGTG -3 61.72
Dehydrin - R 5- ACCCTCGGTGTCCTTGTGG -3 61.76
F -18s 5- GGACACGGAAAGGATTGACAG -3 60.32
R-18s 5- GTTCGTTATCGGAATTAACCAGAC -3 60.06
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Table 3. Comparison of relative rate of dehydrin gene expression under different drought stress conditions under different treatments of
methanol spraying with 224t in P <0/05 *:significant, ns: non-significant

Group

Experiment groups

Mean difference Significance level

Methanol %0

Methanol %10

Methanol %20

Methanol %30

Methanol %35

Methanol %10
Methanol %20

Methanol %30
Methanol %35
Control %0 methanol

Methanol %20
Methanol %30
Methanol %35
Control %0 methanol
Methanol %10
Methanol %30
Methanol %35
Control %0 methanol

Methanol %10
Methanol %20
Methanol %35
Control %0 methanol
Methanol %10
Methanol %20
Methanol %30

-0/35 0/732ns
-0/34 0/743ns
-3/35 *0/019*
-1/59 0/166ns
-0/35 0/732ns
0/01 0/988ns
-2/99 *0/028*
-1/23 0/264ns
0/34 0/743ns
-0/01 0/988ns
-3/01 *0/028*
-1/25 0/259ns
3/35 *0/019*
2/99 *0/028*
3/01 *0/028*
1/76 0/133ns
1/59 0/166ns
1/23 0/264ns
1/25 0/259ns
-1/76 0/133ns

200bp
100bp,

200bp

105bp

rRNA18s
185bp
Dehydrin1

N oot 05 (o TRNALBS 05 (58T 5 555 2 b by (5815 plowil 51 13 00 52 CONA (sl 503 51 (golitas ool ) JSK3
Fig 1. Evaluation of some cDNA simples on electrophoresis gel after PCR. A) rRNA18s, B) dehydrinl gene.
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Abstract

Drought is one of the most important environmental stresses for plants, which leads to a significant
reduction in agricultural production. In drought stress conditions, plants exhibit a variety of
responses at the physiology and sub-cellular levels such as increased expression of some genes like
dehydrines. They are categorized in Group 2 proteins Late Embryogenesis Abundant proteins
(LEA) that are synthesized and accumulated in different plant tissues not only in response to stress,
but also as part of a pre-planned phenomenon during the final stages of development of the seed.
Different types of Dehydrine proteins have been identified in Arabidopsis, clover and other plants.
Due to the dry and semi-arid climate of Iran and the high economic importance of safflower, in this
study, drought stress was applied to this plant with use of methanol spraying in a completely
randomized design. The expression of dehydrine 1 in the seed formation stage using the RT-gPCR
method was evaluated and the means were compared using SPSS ver. 18. The results showed that
the highest level of drought stress (50%) associated with methanol spraying (30%), had
significantly the highest level of dehydrine 1 gene expression whereas in other cases the interaction
of methanol and drought stress did not have a statistically significant effect on dehydrine 1
expression. It is suggested that methanol spraying can be used as a suitable method for the plant to
deal with the effects of stress in low rainfall environments.
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