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Table 2. Comparison of means for the effect of drought stress and priming on safflower germination indices

lo ot STl e, b U S S
Treatments Germination Radicle length (cm) plumule length See.d vigour
percentage (cm) index
Drought stress(bar) (,b) Sas s
0 70.22+10.41 a 2.76+0.36 a 4.96+0.77 a 548.98+143.42 a
-3 72.67+11.14 a 2.13+0.43 b 3.84+0.53 b 442.07£130.11 b
-6 46.0+9.59 b 1.76+0.51 c 3.514+0.75 be 249.01+94.83 ¢
-9 19.11£3.18 d 1.47+0.4 ¢ 3.26+0.58 ¢ 92.33429.54 d
Seed priming ,d ,les i
Controlasls 44+19.15 ¢ 1.66+0.55 ¢ 3.36+0.74 ¢ 237.62+137.92 ¢
Gibberellic acid J oz ol 60.17+25.25a 2.42+0.53 a 4.39+0.93 a 430.56+232.03 a
Ascorbic acid g%l sl 51.834+25.15b 2.01+0.62b 3.93+0.83b 331.12+205.76 b

At jlas sllas — g+ olael LSD s03T (bl suop0 0 Jlaio! adans 10 (5 Lel S (ydlas sazes lis (gt 12 50 ailive g,
Similar letters in each column represent the lack of significance at p<0.05 based on the LSD test. The numbers + and - are
standard errors

S5 azalsS ilapnST T slape T collad 5 sl uisn p (SE5 G5 5 5 ledi ey ilite sl legs 51 (il ls 4z Y Jguar
Table 3. Analysis of variance for the effect of different priming treatments of soluble protein and antioxidant
enzyme activity in safflower seedlings under drought stress

Mean Squares <l e Silee

a0

¢‘§g stﬁ ool J;lsm ey m ‘fW LS el JaguSly el gl?,sj el
e df oluble )Lwo ) CAT POD activity 2 lm“"
protein SOD activity activity APX activity
D) S 3 14.14™ 0.082™ 5.19* 0.41* 45.18™
P) Sesl 2 2.54* 0.066* 5.32* 0.098" 2.83™
DxP 6 2.44% 0.005™ 2.39% 0.062* 19.90**
(Error) U 24 0.22 0.009 0.12 0.020 4.52
(M”)C“é’;;:) i 6.88 18.80 23.93 111 2432

Yao,e V50 Jleil mhaw ;o o sixe g )0 cixeyu o iy 3 g % NS
™ *and ** not significant and significant at p<0.05 and p<0.01, respectively.

S5 azalS Bgennd denSTrg b oS 5 (i 25 1 eS0lee Al F Jgur
Table 4. Mean comparison for the effect of drought stress and priming on SOD activity in safflower seedling

Treatments l» Lo (AA mg pro) SOD activity (aids ;o cpuigp p,5 oo » o3l 0lg) 5Ugond dnSTy gur cdlad

Drought stress(bar) (L) Sas s

0 0.43+0.08 ¢

-3 0.47+0.08 be

-6 0.53£0.11 b

-9 0.65+0.16 a

Seed priming ,d, ;e i

Control sals 0.6=0.15a
Gibberellic acid ) o> ol 0.46£0.12 b
Ascorbic acid o, s5uT sl 0.5+0.11b

i Hlae glas— g+ slael LSD 9051 Lolisl yp suoy0 8 Jlass! b kel S pilas sasms lis gt ,a 50 alie g,
Similar letters in each column represent the lack of significance at p<0.05 based on the LSD test. The numbers + and -
are standard errors
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Effect of seed priming on some germination indices and enzymatic
activity of safflower (Carthamus tinctorius) seedling under drought stress
in vitro

Mansoor Barahouei’, Seyed Gholamreza Moosavi’’, Mohamad Javad Seghatoleslamiz, Reza
Baradaran’, Seyed Mahdi Javadzadeh®
Extended Abstract

Introduction: Safflower is a plant that has been considered due to its high medicinal and nutritional
value, especially in the extraction of edible oils in developed countries. Drought is one of the most important
harmful factors in arid and semi-arid regions of the world that affects plant production. Modifiers play an
important role in plant adaptation to stress conditions. Among these compounds are the hormone gibberellic
acid and the antioxidant ascorbic acid, which increase plant tolerance to adverse environmental conditions.
The present study investigated the effect of gibberellic acid and ascorbic acid on seed germination parameters
and some enzymatic indices of safflower under drought stress.

Materials and Methods: The experiment was conducted as a factorial based on a completely randomized
design with three replications in the Agricultural Science Laboratory of Iranshahr University in 2020.
Experimental treatments included three levels of control (pretreatment with distilled water), pretreatment
with gibberellic acid and ascorbic acid, and four levels of drought stress (0, -3, -6, and -9 bar). Drought stress
was applied using polyethylene glycol 6000. Seed germination was carried out inside a germinator at 25 © ©
for 14 days in darkness. Germination traits and enzymatic indices were measured using standard methods.

Results: The results of variance showed that most germination and growth indices of safflower seedlings
decreased with increasing drought stress .Also, drought stress led to changes in the activity of antioxidant

enzymes. Seed priming with gibberellic acid and ascorbic acid increased germination indices and seedling
growth and improved enzymatic activity, including catalase, peroxidase, and superoxide dismutase in
comparison with untreated seeds. Priming with gibberellic acid had a significant advantage. Seed priming in
drought stress conditions has increased germination rate, protein content, and catalase, peroxidase, and
ascorbic dismutase activity, respectively, compared to the control.

Conclusion: In general, seed priming of safflower using gibberellic acid changed the activity of
antioxidant enzymes. These activities ultimately moderated the negative effects of drought stress and
increased germination parameters.

Keywords: Antioxidant, Ascorbic acid, Catalase, Gibberellic acid, Peroxidase

Highlights:
1. The role of gibberellic acid and ascorbic acid on safflower seed germination traits was investigated.
2. The effect of gibberellic acid and ascorbic acid on the activity of antioxidant enzymes and soluble
protein during seed germination was investigated.
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