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ABSTRACT

Introduction: Corn is one of the most important crops in the cereal family, and after wheat, it has the largest cultivated area in the world.
Among the types of corn, sweet corn seeds are sensitive to storage conditions due to their low starch content and poor seed vigor. Therefore,
it is essential to understand their physiological and biochemical behavior during storage to prolong their longevity and prevent the loss of
vigor. On the other hand, seed deterioration is a natural phenomenon, resulting in seeds losing their viability and quality even under optimal
storage conditions. This undesirable phenomenon causes more damage, especially in sensitive seeds such as sweet corn. Part of this damage
is related to the decrease in the speed and percentage of seed germination, which leads to a decrease in plant density and failure to achieve
the desired density in the field, resulting in decreased crop yield. This experiment evaluated and tested the ability of seed priming with
ascorbic acid to improve damage caused by sweet corn seed deterioration.

Materials and methods: This experiment was carried out in the Laboratory of Seed Science and Technology, Faculty of Agriculture, Bu-
Ali Sina University, as a factorial in a completely randomized design with four replications. The seed used for the experiment was Chase
variety. Wheat seeds deteriorated by accelerated aging method for 72 hours at 43 °C. Then, the deteriorated seeds were primed at 25°C with
1, 1.5 ml of ascorbic acid and distilled water for 18 hours. The studied traits included germination percentage, mean germination time,
germination rate, vigor index, malondialdehyde content, soluble sugars, soluble proteins, and superoxide dismutase enzyme activity.
Results: The results showed that vitamin priming of seeds with ascorbic acid improved the germination percentage, germination rate, vigor
index, soluble sugars, soluble proteins, and activity of the antioxidant enzyme superoxide dismutase in deteriorated seeds. Among the
examined traits, the mean germination time and malondialdehyde content of primed seeds decreased compared to non-primed ones. The
concentrations of ascorbic acid used in mean germination time, germination rate, vigor index, and soluble sugars were not significantly
different. However, it had a more favorable effect than hydropriming in improving the studied parameters of sweet corn seeds. While seed
priming with a concentration of 1.5 mM ascorbic acid had the most significant effect on germination percentage, soluble proteins,
malondialdehyde content, superoxide dismutase activity, and its difference with other priming treatments was significant. Even though seed
priming with a concentration of 1.5 mM ascorbic acid had the greatest effect on the germination percentage, soluble proteins,
malondialdehyde content, superoxide dismutase activity. However, its difference was significant from other priming treatments. It increased
the percentage of germination, soluble proteins, and superoxide dismutase activity by 71, 85, and 44%, respectively, and decreased the
content of malondialdehyde by 52.9%.

Conclusion: Based on the results from this experiment, it can be concluded that applying ascorbic acid, especially the concentration of 1.5
mM, as the best priming treatment is recommended to recover the lost quality of deteriorated sweet corn seeds and improve their
germination characteristics.
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Table 1- The ANOVA of germination characteristics of deteriorated sweet corn seeds

Sl yo (5 Sileo

Mean Squares

az,0
&.}‘MM ~

ol FGP MGT GR VI SS SP MDA SOD
S.0V

df

3 76091 9.72* 0.017™ 16.80* 117.83"  1550™ 516.28™ 67.12™
Priming
las

12 9.41 0.64 0.0017 0.66 1.04 0.08 1.04 0.27
Error

(2,0) Ol yuss o o
- 4,78 16.27 19.17 16.80 3.92 3.62 3.33 2.04

CV(%)

**x %

S BB o g do 0 S oo iy Jliizl a0l pme ¢ oS5 4 NS,

ns,** and *: non-significant and significant at 1 and 5% probability levels, respectively

S.0.V: Source of Variation, df: degree of freedom, CV: Coefficient of Variation, FGP: Final Germination Percentage, MGT: Mean Germination
Time, GR: Germination Rate, VI: Vigour Index, SS: Soluble sugars, SP: Soluble Proteins , MDA: Malondialdehyde content, SOD: Superoxide
dismutase



Table 2- Mean comparison of seed priming effect on biochemical characteristics of deteriorated sweet corn seeds
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77.002 3.50 ¢ 0.290 7.122 30.012 9.792 22.26 ¢ 29.932
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In each column means followed by the same letter are not significantly different at the P < 0.05 level.

FGP: Final Germination Percentage, MGT: Mean Germination Time, GR: Germination Rate, VI: Vigour Index, SS: Soluble Sugars, SP: Soluble Proteins, MDA: Malondialdehyde content, SOD:

Superoxide dismutase
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