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Table 1. Mean square obtained from the analysis of variance for the effect of different seed treatments and
ageing on germination indices of onion seeds (Allium cepa L.)

e e ST e LT e e ol b LS e
Ol glie r Germination Normal o o Seedling
S.0.V <l percentage seedling Germination Mean germination vigor index
df (GP) (NS) rate (GR) time (MGT) (SVI)
SO =
Aging (A) > SR 9153405 42163 6.032" 496310.059"
Sled
Treatment 5 353.681" 557.614™ 3.596™ 0.401™ 343866.609™
(B)
e 15 6.318" 11.784™ 0.698™ 0.078*" 18392.043™
AxB
Error s 48 2.181 4.625 0.038 0.008 1658.980
)
(ao,0) 2.26 4.05 6.43 2.93 5.28
CV%

s ao )0 ) 50 Jleil malaw o i3 dy i g
* and ** significant at 5% and 1% probability levels respectively
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Fig. 1. Mean comparison of interaction of aging and priming for germination percentage of onion seed.

Means with the same letters have no statistically significant differences based on the Duncan’s Multiple
Range test at 0.05 level of probability.



YOA
g lral g bidiles sl asly g calicre bl Jiaw il ilabond S zU g 92 K

7
a
_ 6 ab b ab
L3os ) N
ﬁ; & 4 " \ de de
3 E \:' " u
."; 'g 3 )
—~ g 2 o g
— o= )
a :
20 - \
0 . AN NN
T 2T e o2 g T 3 9 2 T s 9 o -
28 23238 § 23 35 S 23 359/ 28 232
S o ° Z
o 2 2 g9 g 2 9 2 2 2 » 2 2 2
5 2 £ 5 & £ 5 & f 5 & f
5 2 “ g 3 “ g Z “ g 2
< < < <
No Aging/ s, poe 12h Aging/ 12 <l 24h Aging/24 ;s celos 48h Aging/ 48 s, <l

OSls Ggail bl aliin By sl lapeSilis Sy Sd Fialsr e g (slp Sipaaln 5 (Fogm 8 Sen p 5eSile gl Y YL
5 (I g ylel BT /00 Jlozml mhas o
Fig. 2. Mean comparison of interaction of aging and priming for germination speed of onion seed. Means

with the same letters have no statistically significant differences based on the Duncan’s Multiple Range test
at 0.05 level of probability.
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Fig. 3. Mean comparison of interaction of aging and priming for normal seedling of onion seed. Means with

the same letters have no statistically significant differences based on the Duncan’s Multiple Range test at
0.05 level of probability.
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Fig. 4. Mean comparison of interaction of aging and priming for mean germination time of onion seed.

Means with the same letters have no statistically significant differences based on the Duncan’s Multiple
Range test at 0.05 level of probability.
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the same letters have no statistically significant differences based on the Duncan’s Multiple Range test at
0.05 level of probability.
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Extended abstract

Introduction: Seed deterioration is a physiological phenomenon that affects all germination,
biochemical, cytological, and growth characteristics of plants. So it is necessary to use seed vigor
enhancement methods to resolve these problems. One of these methods is the application of seed priming
techniques to reduce deterioration effects. Therefore, the present study aimed to investigate the effect of
different pre-treatments by using Nano-zinc, ascorbic acid, humic acid, gibberellin and KNO3 on germination
indices and chromosomal aberration of aged onion seeds.

Material and Methods: This experiment was performed as factorial based on a completely randomized
design with 3 replications (100 seeds per replicate) in the faculty of agriculture at Urmia University. The first
factor was the level of aging at 4 levels (control, 12h, 24h, and 48h) and the second factor was seed pre-
treatments at 6 levels (control, Nano-zinc (30 mg), ascorbic acid (100 mg), humic acid (150 mg), gibberellin
(200 mg/l) and KNOj3 (0.1%). Given that the germination was not similar at different levels of aging, the
seeds were germinated at control and 12h of aging after 6 days, at 24 and 48h of aging after 8 and 9 days,
respectively. Hence, germination percentage, germination rate, normal seedling, mean germination time, and
seed vigor were evaluated after the mentioned times. Chromosomal aberrations were also examined.

Results and Discussion: The results showed that the interaction effect of aging and seed pre-treatments
on germination indices were significant at %1 probability level. By increasing the period of aging, all
germination characters decreased significantly. The highest germination percentage (80%, 70%, 50%) and
germination rate (5.350, 3. 316, 1.525 seed/day) were obtained by using Nano-zinc At 12h, 24h and 48h
ageing levels. Nano-zinc and gibberellin had the highest effect on seedling vigor and normal seedlings.
Seedling vigor increased significantly by using Nano-zinc and gibberellin at 12h (1133, 933.9), 24h (742.9,
692), and 48h (369.9, 323.3). The chromosomal aberration was reduced by using pre-treatment.

Conclusion: In this study, the most effective pre-treatments to improve germination characteristics and
reduce chromosomal aberrations were gibberellin (200 mg/l) and Nano-zinc (30 mg). Therefore, it can be
stated that the use of Nano-zinc and gibberellin as seed pre-treatments can significantly reduce the effects of
deterioration on onion seeds.

Keywords: Ascorbic acid, Accelerated aging, Gibberellin, Germination indices, Nano-zinc, Chromosomal
aberration

Highlights:
1- Nano-Zinc and gibberellin were the most effective priming treatments on seed germination and growth
characteristics of the aged onion seeds.
2- Priming treatment reduced the percentage of chromosomal aberration in the onion and the highest effect
was obtained using Nano-zinc and gibberellin.
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