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Table 1. Analysis of variance of the effect of Ascorbic acid foliar spraying on germination indices
of savory in droght stress coindition

i e R Gl ey (il Lo azady, Job o azaile Job
SMO V sl Germination Germination Length of Length of
T df percentage rate radicle plumule
Ascorbic acid Lo, 55! ol 3 1832.47+ 3498.38** 143.02# 361.28**
Drought stress Sz s 4 6924.84%* 5830.41% 1153.19* 5482.71%
SERNERT K S T IV
NS G SygS o 12 361.39" 297.62" 21.11% 67.07+
Drought stressxAscorbic acid
Error _ibe;l slas 60 394.29 361.52 5.37 22.48
Sl jesS oy (%) CV - 7.06 6.73 7.85 8.12

Aoy G gty Jleiol e (o o g g lo g uf o 4y kg % NS
ns, * and **: not-significant and significant at 5 and 1 percent level of probability, respectively
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Table 2. Analysis of variance of the effect of Ascorbic acid foliar spraying on physiological
indices and activity of antioxidant enzymes of savory in droght stress coindition

a0 a e
S peis mlie B s b bsls PN e el Lo TV NI O
S.0.V I3 Chlorophyll Chlorophyll a Chlorophyll b Catalase Su_peromde Ascorbat peroxidase
df total dismutas
Stress x5 4 0141 0.003° 0.004° 47.87° 56.23% 257.48%
Ascorbic acid o )sSul ol 3 0.06= 0.07= 0.005% 297.23* 301.49 513.67*
G XS5l el 12 0007*  0.0026° 0.003" 2,041 24,98 25,84
Ascorbic acid x Stress
Error Uas 60 0.006 0.002 0.006 5.26 18.33 19.11
Sl gy (%) CV - 8.29 7.83 7.13 8.41 9.03 8.47

Ao, S g g Jlesl mdaw [0l g g )l Se i o Sy kg % NS
ns, * and **: not-significant and significant at 5 and 1 percent level of probability, respectively.

0370 (29,19 obS 50 oud (6 Feluil Wlio p S ygSw] dpl X (S i Jilio i (uSileo dumglio =Y Jgur
Table 3. Mean comparisons of drought stress x ascorbic acid on measured traits in savory

L SS9 | . .

RGNS S WIT S v ? azaiy, Job o azails Job . U5 dds IS

_ Bgemmd ST, } ) a by ks =9
(J5ulh ) (Yo ko) Superoxide Ascorh t' (o s5lw) (e sil) Chiorophyll Chlorophyll

Drought  Ascorbicacid scorbate Length of  Length of Ja/fW total
stress (MPa)  (mM) ismutase - peroxidase el e plumute em) 09 ™) (mglghw)

u/mg.proteiny  (u/mg.protein) P

0 183.73d 0.07d 2.23b 4.72b 5.61b 9.24b

0/5 202.05d 0.09c 2.95ab 5.51ab 5.77ab 9.90ab

0 1 256.13c 0.12bc 3.45a 6.08a 6.061a 10.47ab

2 264.89bc 0.15b 3.87a 6.29a 6.15a 10.87a

0 221.66c¢d 0.10c 2.02b 4.47b 5.35bc 9.56bc

A 0/5 239.89c 0.12bc 2.56b 4.73b 5.51b 10.23b

1 274.03b 0.14b 2.97ab 5.37ab 5.81ab 10.67a

2 296.28b 0.17b 3.22a 5.82a 5.95a 10.76a

0 264.60bc 0.12bc 1.19¢c 4.01bc 4.81c 7.96¢d

0/5 318.68b 0.14b 1.71bc 4.65b 4.98c 8.37c

-8 1 382.44ab 0.16b 2.28b 4.91b 5.28bc 8.64c

2 398.12ab 0.19ab 2.91ab 5.12b 5.41b 9.66ab

0] 299.42b 0.14b 0.92cd 3.82¢ 4.46¢d 7.21d

0/5 317.74b 0.16b 1.28c 4.34b 4.62c 7.88cd

-12 1 371.56ab 0.18ab 1.96bc 4.46b 4.92¢ 8.46¢

2 435.58a 0.21a 2.44b 4.49b 5.05¢ 9.90ab

0 325.66b 0.18ab 0.39d 2.19d 3.90de 5.95e

0/5 353.919ab 0.21a 0.84cd 3.09cd 4.06d 6.62de

-16 1 408.07a 0.23a 1.31c 3.55¢ 4.36¢d 7.51d

2 472.10a 0.25a 1.97bc 4.05bc 4.50cd 7.55d

70 Jlei! o 5o 6kl M| ilad soims ylis giw o 40 alie By,
The same letters in each column represents no significant difference in the level of 5%

ay
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Abstract

In order to investigate the effect of ascorbic acid on some physiological, biochemical and seed
germination characteristics of summer savory under drought stress, a factorial experiment was
conducted in a completely randomized design with three replications in the physiology laboratory of
Islamic Azad University, Kalibar Branch, in the crop year 2024. The experimental treatments included
different concentrations of ascorbic acid at four levels (0, 0.5, 1 and 2 mM) and different levels of
drought stress created with polyethylene glycol 6000 at five levels with potentials of zero (distilled
water), -4, -8, -12 and -16 MPa. The results showed that the effect of drought stress and different
concentrations of ascorbic acid on germination components, photosynthetic pigments and antioxidant
enzymes was significant at the 1% probability level. The interaction of ascorbic acid and drought stress
on root and shoot length, chlorophyll a content, total chlorophyll and the activity of superoxide
dismutase and ascorbate peroxidase enzymes was significant. The results of comparing the average
interaction of drought stress and different concentrations of ascorbic acid showed that the highest levels
of chlorophyll a (6.15 mg/g/fw) and total chlorophyll (10.87 mg/g/fw) related to priming with ascorbic
acid at a concentration of 2 mM under conditions without stress (control) and pretreatment with ascorbic
acid at a concentration of 2 mM, and the highest levels of superoxide dismutase enzyme activity (472.52
u/mg.protein) and ascorbate peroxidase (0.25 u/mg.protein) it was related to priming with ascorbic acid
at a concentration of 2 mM under stress conditions of -16 MPa. In general, the results of this study
showed that the use of foliar spraying of ascorbic acid, especially at a concentration of 2 mM, reduced
the negative effects of water deficit stress and also improved germination indices, photosynthetic
pigments, and increased antioxidant enzyme activity in savory seeds.

Keywords: Antioxidant enzymes; Germination; Osmotic potential; Photosynthetic pigments;
Priming; Savory
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