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Extended abstract

Introduction: Poor seedling vigor is one of the major challenges in agriculture, as it reduces seed
germination capacity and seedling establishment, directly impacting plant establishment and yield. The use of
seed priming methods with chemicals and growth regulators can serve as an effective strategy to enhance
seedling vigor and improve biochemical traits and seed germination. In this study, the enhancement of sweet
corn seedling vigor through priming with ellagic acid, gibberellin, and potassium nitrate was investigated
under accelerated aging conditions.

Materials and Methods: A factorial experiment was conducted in the Seed Technology Laboratory of
the Faculty of Agriculture at Yasouj University in 2024, based on a completely randomized design with two
factors. The first factor was accelerated seed aging at two levels (aged and non-aged), and the second factor
was seed priming at eight levels (no prime, hydropriming, ellagic acid at two concentrations (25 and 100
mg/1), gibberellin at two concentrations (50 and 150 mg/l), and potassium nitrate at two concentrations (15
and 60 mg/1)). Biochemical traits and seed germination characteristics were measured ultimately.

Results: The findings of this study revealed that seed deterioration significantly reduced germination
characteristics, including germination percentage and rate, shoot length, root length, and seedling vigor index
(length and weight). Additionally, biochemical indices such as soluble sugar content and a-amylase enzyme
activity were negatively affected by aging. On the other hand, seed deterioration increased proline content,
malondialdehyde levels, and peroxidase enzyme activity, indicating heightened oxidative stress under aging
conditions. Priming of deterioration seeds with ellagic acid, gibberellin, and potassium nitrate positively
influenced germination characteristics and biochemical indices. Specifically, concentrations of 100 mg/l
ellagic acid, 150 mg/1 gibberellin, and 15 mg/1 potassium nitrate were the most effective pretreatments.

Conclusion: The results of this research demonstrated that pretreatment of deteriorated Basin sweet corn
seeds with ellagic acid, gibberellin, and potassium nitrate significantly improved germination and
biochemical indices. These treatments mitigated the negative effects of seed aging, enhancing seedling vigor
and establishment. Therefore, these priming can be recommended as effective methods to improve the quality
of Basin sweet corn seeds under various agricultural conditions.
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Highlights:

1. Seed deterioration leads to an increase in biochemical indicators such as seed proline content,
peroxidase enzyme activity, and seed malondialdehyde content.

2. The vigor of Basin sweet corn seeds is improved through pretreatment with gibberellin and ellagic
acid.

3. The effect of priming before and after artificial deterioration on germination and seed vigor of sweet
corn cultivar Basin was compared and investigated.
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Ol i @alio ;rT Jslo awaall 53 oyglle STy 3ol e
S .
S.0.v. df) Soluble sugars  Malondialdehyde peroxidase a-amylase Proline
content enzyme activity activity content
Ay Jls;
deterioration 1 4016.85™ 53.97* 0.0004* 30.43* 191.20*
(A)
® )L““L(’g) 7 2321.00° 13.37* 0.0002° 9.33% 49.60%
priming
AxB Jlizs I
Interaction 7 374.43* 7.55* 0.00004 ** 5.10™ 7.64%
AxB
Uas
E 32 47.81 0.40 0.000002 2.34 342
1ror
CH JUUPS T
(M)Z; V‘?{;) e 13.07 13.83 14.24 17.96 15.52
. 0

Doy ) Jleisl a0 (gl pixe g o gxe yuf ol B P
™ and ** represent not significant and significant at 1% probability, respectively.
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Table 1. Analysis of variance for effect of seed deterioration levels and priming on some germination traits
of sweet corn seeds
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S.0.v. t t Root Shoot . .
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length length s . .
index vigor index
A) Jls;
Deterioration 1 7766.01" 109.90™ 86.46" 2757 252617 355.84"
(A)
B) ks ok ok ok *k *k *k
¢ ,) )R 7 452.62 2.65 15.44 1.12 10.07 16.74
Priming (B)
AB s I " . " . " "
. 7 235.65 1.78 3.31 1.24 7.02 6.02
Interaction AxB
Uas
48 26.17 0.52 0.46 0.36 0.50 0.65
Error
Ol il
(425%) Sy oy 11.92 20.25 11.57 13.44 15.21 11.95
C. V(%)
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Figure 2. Mean comparison of the interaction

deterioration and priming for the content of seed

malondialdehyde content in sweet corn.
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Figure 9. Mean comparison of the interaction
deterioration and priming for the germination rate in

sweet corn.
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Figure 8. Mean comparison of the interaction
deterioration and priming for the germination
percentage in sweet corn.
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Means that have a common letter, have not significantly different together at 5% based on LSD test. No-prime: no
priming; Hydroprime: pretreatment with distilled water; ALA25 and ALA100: pretreatment with 25 and 100 mg/L
ellagic acid; GAS0 and GA150: pretreatment with 50 and 150 mg/L gibberellin; KNO15 and KNOG60: pretreatment with

15 and 60 mg/L potassium nitrate.
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Figure 11. Mean comparison of the interaction  Figure 10. Mean comparison of the interaction
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Means that have a common letter, have not significantly different together at 5% based on LSD test. No-prime: no
priming; Hydroprime: pretreatment with distilled water; ALA25 and ALA100: pretreatment with 25 and 100 mg/L
ellagic acid; GAS0 and GA150: pretreatment with 50 and 150 mg/L gibberellin; KNO15 and KNOG60: pretreatment with
15 and 60 mg/L potassium nitrate.
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Figure 13: Mean comparison of the interaction deterioration
and priming for the Seedling weight vigor index in sweet

corn.
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Figure 12: Mean comparison of the interaction deterioration
and priming for the Seedling length vigor index in sweet
corn.
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Means that have a common letter, have not significantly different together at 5% based on LSD test.
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No-prime: no priming; Hydroprime: pretreatment with distilled water; ALA25 and ALA100: pretreatment with 25 and 100 mg/L ellagic
acid; GAS50 and GA150: pretreatment with 50 and 150 mg/L gibberellin; KNO15 and KNO60: pretreatment with 15 and 60 mg/L potassium

nitrate.
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