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Abstract

Introduction: These days, the use of the radiation process has led to a great breakthrough in plant research. Gamma
rays are more effective and economical than other types of ionizing rays due to their easier access and higher penetration
power. lonizing radiations can have different effects on biological systems. Low doses of gamma radiation can have
beneficial effects on the germination process and biochemical composition of plants, especially the medicinal types.

Methods: In this study, irradiation of Sazureja hortensis seeds with different doses of gamma ray (0, 15, 30, 60, and 90
Gray) was performed at the Nuclear Agriculture Research School, Karaj, Iran. Afterward, some seed germination factors
and the plants' morphological and biochemical characteristics were studied. The phytochemical content of the extracts,
such as total phenol and flavonoid, were investigated using Folin-Ciocalteu and Aluminum Chloride colorimetric
methods, respectively.

Results: The results showed that the highest germination percentage and the lowest seed vigor index were obtained in
the 90 Gray treatment. By increasing the radiation dose up to 30 Gray, the amount of total phenol and flavonoid
compounds (antioxidant molecules), as well as inhibitory properties of DPPH free radicals, raised, but the further
enhancement of radiation dose, up to 90 Gray had a negative effect on the values of the mentioned factors.

Conclusion: According to the results, irradiation with a dose of 30 Gray on savory seeds can be suggested due to
obtaining a useful crop for health, with maximum valuable metabolites, like phenols and flavonoids.
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Table 1- Formulas used to calculate germination percentage, germination
rate, mean germination time and seed vigour index of S. hortensis under
gamma ray with different doses.

Germination Characteristics Calculation Method Reference
Germination percentage GP=(n/N)x100 [28]
Germination speed GS=Y (ni /ti) [28]

Average time of germination MGT=Y(ni .ti) /Y ni [29]
Seed vigor SVI=GP x Mean (SI+RI1)/100 [30]

N: total number of cultivated seeds (s243S (sl , JS 2ae3) nj: number of germinations
in a given time () 4lald G o la N ) 48 s dlaad)

Sl: stem length (4348l J k) RI: rootlet length (4345 Jsk) n: number of
germinations during the period (s3> sk 3 L 3 (5 343 ga laad)

ni: numberof days after germination (543 s> ) a2 (sla )5 dlaad)
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Table 2- Results of analysis of variance of gamma ray effect on physiological characteristics of S. hortensis seed

germination.
SOV MS
Seed Vigor  Average Time of Germination ~ Germination Speed  Germination Percentage df
Treatment 0.05™ 1.304m™ 0.25"™ 14.80" 4
Error 0.00 1.08 0.31 3.33 15
(CV)% 9.3 18.8 24.3 4

Aa ) J&AJJOgUaidLu;\GEMJJ)\J‘S&AMMIeMJQM%Q{)}@**J*a‘)b‘s_'u.n):fc Ns
ns,* and **, are non-significant, significant at probability level 5% and 1% respectively
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Table 3- Results of analysis of variance of gamma ray effect on some morphological
characteristics of S. hortensis seedlings.

sov MS
Seedling Dry Weight  Seedling Fresh Weight Length of Rootlet  Length of Stemlet df
Treatment 0.007" 0.95" 0.16"™ 0.71" 4
Error 0.001 0.83 0.19 0.12 15
(CV)Y% 6.50 11.5 12.7 18.3

Ao ) saa o dLL\';JLd;\(J;\uJJ DI e DU saia LIS (a4 ¥ g * ¢ iy Jae € NS
ns,* and **, are non-significant, significant at probability level 5% and 1% respectively
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Figure 1- Comparison of mean seed germination characteristics of S. hortensis
seeds under different treatments of gamma radiation. Different letters indicate
significant differences between treatments.
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Figure 2- Comparison of mean morphological characteristics of S. hortensis
seedlings under different treatments of gamma radiation. Different letters
indicate significant differences between treatments.
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Figure 3- The amount of total phenol in S. hortensis leaves treated
with different treatments of gamma radiation. Different letters
indicate significant differences between treatments.
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