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ABSTRACT

Introduction: The importance of wheat as a strategic product among other crops is that it has the largest cultivated area in the world and
Iran. On the other hand, seed deterioration is a natural phenomenon in which seeds lose their viability and quality even under optimal
storage conditions. In some crops, damage due to deterioration has been reported to be up to 50%. Part of this damage is related to the
decrease in the speed and percentage of seed germination, which leads to a decrease in the plant density and the failure to achieve the
desired density, especially in unfavorable conditions, resulting in crop yield decreases. In this experiment, the subject of the study was the
ability of seed hydropriming to improve damage caused by the deterioration of wheat seeds (var. Alvand).

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 the
Alvand variety. Wheat seeds deteriorated by accelerated aging method for 48 hours at 40 °C. Then, the deteriorated seeds were primed with
distilled water at 20 °C for 4, 8 and 12 hours. The examined traits include germination percentage, mean germination time, germination rate,
seedling length, electrolyte leakage, malondialdehyde content, soluble sugars, soluble proteins, and activity of catalase, superoxide
dismutase, and ascorbate peroxidase enzymes.

Results: The results showed that seed hydropriming in all three time periods used significantly improved the characteristics of germination
percentage, germination rate, seedling length, antioxidant enzymes activity (catalase, superoxide dismutase, and ascorbate peroxidase), the
soluble sugars and proteins of the seeds were found to deteriorate. Among the examined traits, the mean germination time, electrolyte
leakage and malondialdehyde content of primed seeds decreased compared to non-primed seeds. Hydropriming for 4, 8, and 12 hours
increased final germination to 15.9, 32.3, and 58.3 %, with germination rates of 7.7, 53.8, and 84.6 % compared to non-primed seeds,
respectively. Regarding the activity of antioxidant enzymes, seed hydropriming at 4, 8, and 12 hours increased catalase activity by 12.4,
27.2, and 39.2%, superoxide dismutase activity by 15.9, 31.9, 35.4% and increased ascorbate peroxidase enzyme activity by 38.3, 40.4, and
44.9%, respectively, compared to non-primed.

Conclusion: Based on the results of this experiment, it can be concluded that the application of distilled water for 12 hours as the best
priming time is recommended to recover the lost quality of deteriorated wheat seeds and improve the germination characteristics of the
Alvand variety.
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Table 1- The ANOVA of germination characteristics of deteriorated wheat seeds
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Mean Squares

Ol s o &bl as o

FGP
S0V df

MGT

GR

SL EL

SS SP MDA CAT SOD APX

3 428.88™
Priming
Uas
8 8.88
Error

- 4.79

(o))

CV (%)

8.84™

0.031

3.60

0.012™

0.00005

3.24

13.79™ 26.10™

0.096 0.47

4.84 2.83

87.44™ 12.30™ 305.37™ 0.004™ 3227 0.01™

6.79 0.10 1.191 0.00003 0.457 0.00004

10.24 3.83 3.12 2.23 2.76 1.80

-
S,77,

S gme BWE (o g v )0 S oy iy Jlaiml e jo e piee oS S 4N

:CAT YIS MDA 2T 55 (yglle (SP Jsle  (slayutigy 1SS (Jole gloasd (EL « Jg 2SIl oz (SL wazals Jsb (1GR « Sjailsx ce s IMGT ( jailez o) Lawgio (GP « Gjailez> s yo

APX lacasSTy @by 65] 1SOD 56 gomm 0unS | g

ns,*** non-significant and significant of 1 and 5 percent of probability, 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, SL:
Seedling Length, EL: Electrolyte leakage, SS: Soluble sugars, SP: Soluble Proteins , MDA: Malondialdehyde content, CAT: Catalase, SOD: Superoxide dismutase, APX: Ascorbate

peroxidase
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Table 2- Mean comparison of seed priming effect on biochemical characteristics of deteriorated wheat conditions

Traits
Siarly ole; 2 i = 1 = 175 9 = & L 4 F 5 3 5 3 5
I g 28 3 33+ B - - 32 3 . g 3 =2
el Yy o D y, 3oy < 5 R R 2 3 3 = =z 1 i = = Z
(el E] o T 3 ~ 3 2 X D i o 9 2 - E v = A = g c
;= 22 5 8 F° G2 e 3 £ 5 £ 2 2 AT 1
Priming Periods Y M Y o IEERY] a 3 ° — a ) X
(hours) © @
0 48.00 9 7.75¢2 0.13° 4.78°¢ 12312 18.37°¢ 5.39d 46322 0.217 9 20.22°¢ 0.287 ¢
4 55.67 ¢ 7.13°b 0.14°¢ 4.79°¢ 11.89 2 57.20 b 8.41°¢ 39.42b 0.244 ¢ 23.42b 0.397 b
8 63.57b 4.86° 0.20° 6.70 0 9.39°P 74.012 9.20° 31.09°¢ 0.276 26.672 0.403 ab
12 76.002 4224 0.24 2 9.11° 6.19 ¢ 75.652 10.09 2 23.074¢ 0.3022 27352 0.416 a

Wl ey gy Jleiol mhaw 55 1o sre Dol g 1 50 line gy syl sla Sl

In each column means followed by the same letter are not significantly different at the P < 0.05 level of probability.
FGP : Final Germination Percentage, MGT: Mean Germination Time, GR: Germination Rate, SL: Seedling Length, EC: Electrical leakage, SS: Soluble Sugars, SP: Soluble Proteins,

MDA: Malondialdehyde content, CAT: Catalase, SOD: Superoxide dismutase, APX: Ascorbate peroxidase
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