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Table 1. Analysis of variance (Mean square) of measured traits
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S.0.VvV ool Germination Germination Length of Length of Seed vigor
df percentage rate radicle plumule

Acid salicylic (A) Slewls ol 3 5092.46** 11352.28#* 21.72%= 17.94+ 138.42#+
Drought stress (D) Sus i 4 957.84%* 623.17+* 39.69+ 16.43+ 81.05%
A<D 12 79.41" 56.83"™ 13.54#+ 2.87% 11.04#

Error bl slas 60 69.73 44.68 2.72 1.03 2.41

6.17 7.06 3.92 4.07 6.28

CV (%) a5 o -

oy Ko g aly Jiol mhaw )8 I e gl Sxe f (oS Sy g 3 NS
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Table 2. Mean comparisons of interaction acid salicylic and drought stress on some measured traits in

sunflower
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Drought stress ~ Acid salicylic - - Length of Length of i
(MP) (mmol) dlsmutasg peromdasg radicle (cm) plumule (cm) vigor
(u/mg.protein)  (u/mg.protein)
Control wals 596.61h 3.68ei 6.92b 473b 7.75bc
Control ssls 0.5 993.28¢e 7.29de 7.21b 5.34a 9.24ab
1 1166.17de 9.33d 8.33a 5.78a 10.21a
15 298.12i 1.79i 5.91c 4.01c 6.67d
Control saLs 498.51h 4.32e 6.48bc 4.51b 7.21c
5 0.5 1349.48d 9.21d 6.76b 5.11ab 8.76b
1 1457.62d 11.79c¢ 7.82a 5.29a 9.72a
1.5 492.37h 2.04i 5.42cd 3.82c 6.09cd
Control wals 1208.09de 5.41e 5.89c 4.2b 6.63d
-10 0.5 1588.62c 11.67c 6.21bc 4.63b 8.19b
1 1648.23c 15.21b 7.28ab 5.01ab 9.14ab
15 924.52e 2.83i 4.91d 3.32d 5.71d
Control wals 1371.43d 6.08e 5.19d 3.78c 5.92d
15 0.5 1652.28c 13.92bc 5.72c 4.15bc 7.59bc
1 1793.08b 18.42a 6.81b 4.38b 8.65b
15 1182.92de 3.52b 4.47de 3.47cd 5.09de
Control wals 1504.87cd 7.92de 4.52de 3.11d 5.21d
20 0.5 1822.49ab 16.24ab 5.01d 3.59c 6.78c
1 1938.52a 21.08a 6.11c 3.87c 7.83bc
15 1340.35d 4.09 3.72¢ 2.35e 4.08e
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Table 3. Mean comparisons of germination indices and and activity of some antioxidant enzymes in
sunflower by salicylic acid
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_(’ nyL"ﬁ_) Germination G 2% 2laa3) Catalase Glutathione dialdehvde
Acid salicylic percentage Germinationrate (\/mg_protein) peroxidase YUe
(mmol) (No. seed/day) (u/mg.protein) u/mg.protein)
0 88.23b 8.27b 106.47a 10.76¢ 25.37c
0.5 92.17ab 9.52ab 128. 14b 19. 52b 37.26b
1 94.82a 10.59% 149.73a 29.84a 45.41a
1.5 81.09c 7.13c 86.31d 5.67d 17.34d
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Table 4. Mean comparisons of germination indices and activity of some antioxidant enzymes in sunflower
under drought stress
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Abstract

Since the production of oily plants can be affected by environmental factors such as water
restriction, so treatment with acid salicylic as a growth regulator can increase drought tolerance in
plants. In order to investigate the effect of acid salicylic on some biochemical and seed germination of
sunflower seeds under drought stress conditions, an experiment was conducted as factorial in a
completely randomized design with three replications in the physiology lab at the Islamic Azad
University of Kaleiber Branch in 2017.The treatments consisted of different concentrations of acid
salicylic in four levels (0, 0.5, 1 and 1.5 mM) and different levels of drought stress with polyethylene
glycol 6000 at five levels with Zero potential of (distilled water), -5, -10, -15 and -20 megapascal).
The results showed that the effect of drought stress and different concentrations of acid salicylic on
germination and antioxidant enzymes was significant at 1% probability level. Interaction of stress and
acid salicylic on the activity of superoxide dismutase enzymes, ascorbate peroxidase, seed vigor, root
length and stem length were significant. In drought stress conditions, the plant has been shown to
increase the activity of antioxidant enzymes to reduce the effects of oxidative stress. The results of the
mean comparison of the data showed that with increasing drought stress, the percent and speed of
germination decreased and the activity level of antioxidant enzymes increased. In the present study,
acid salicylic pre-treatment with concentrations of 1 and 0.5 mM significantly increased the activity of
malondialdehyde, superoxide dismutase, glutathione peroxidase, catalase, ascorbate peroxidase
enzymes and germination components in comparison with the control.The overall results of this
experiment showed that acid salicylic spraying, especially at 1 mM concentration, reduced the
oxidative stress caused by drought and improved the antioxidant enzymes activity in sunflower seeds.
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