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Abstract - Soybean seed ageing during storage is major cause of seed deterioration for agricultural production. Seed priming 
is an effective technique to improve seed quality and seedling establishment in a various number of crops. This study was 
undertaken to examine changes in mechanisms involved in prolonged storage seeds following priming. The seeds of grain 
type soybean cultivar, Cikurai were stored at room temperature (25ºC) for 6, 9 and 12months. Stored seeds were primed with 
water, 0.5% chitosan and -0.8MPa PEG.  Priming with -0.8MPa PEG significantly improved percentage germination of 6 
and9 month stored seeds with increased activities of catalase (CAT) and superoxide dismutase (SOD) and decreased contents 
of malondialdehyde (MDA) and chromosomal aberrations. The study indicates that loss in seed germination during ageing is 
due to failure of CAT and SOD enzymes to protect ROS attack resulting auto-oxidation of lipid and nucleic acid. The results 
also suggest that membrane damage and genetic damage occurred in stored seeds are reduced with sufficient amount of 
antioxidant enzymes such as CAT and SOD enhanced by priming. 
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I. INTRODUCTION 
 
Loss of seed viability and vigour during storage is 
major cause of seed deterioration which subsequently 
affects agricultural production and productivity. Seed 
ageing process in soybean during storage is a function 
of temperature and relative humidity, moisture 
content of seeds, storage period, and initial quality of 
seeds (Bewley et al., 2013). Seed priming is 
presowingtechnique to improve seed quality and 
seedling establishment in a wide range of crops prior 
to sowing. Priming can reduce the detrimental effects 
of seed deterioration by enhancing the free radical 
scavenging enzymes and inhibiting the effects of lipid 
peroxidation and reducing leakage of metabolites 
(McDonald, 2000). Moreover, post storage priming 
treatments have been reported to reduce chromosomal 
aberrations in aged pea seeds (Sivritepe and Dourado, 
1995).However, the effects of priming on repair in 
genetic changes under prolonged storage have been 
rarely reported in soybean. Therefore, this study was 
carried out to examine changes in physiological 
mechanisms involved in seed deterioration following 
priming in soybean. 
 
II. MATERIALS AND METHODS 
 
This experiment was conducted at Seed Technology 
laboratory, Department of Crop Science, Faculty of 
Agriculture, UPM. The seeds of grain type soybean 
cultivar,Cikurai were stored in room temperature 
(25ºC). Priming treatments with -0.8MPa 
polyethylene glycol (PEG-8000), 0.5% chitosan or 
water (hydropriming) were applied on 6, 9 and 12 
months stored seeds. After priming of stored seeds, 
percentage germination, antioxidant enzyme activities 
(CAT and SOD), lipid peroxidation (MDA) and 

chromosomal aberrations were evaluated. The data 
were presented for each cultivar to evaluate the effect 
of priming treatments on stored seeds. 
 
III. RESULTS AND DISCUSSION 
 
A. Seed Germination 
All priming treatments showed better percentage 
germination for 6 months stored seeds and the highest 
percentage germination (71.335%) was observedon 
seeds primed with -0.8MPa PEG (Table1). Seed 
germination of 9 months stored seeds increased by 6-
12 % when seeds were primed with 0.5% chitosan or 
-0.8MPa PEG. The improvement of PEG primed 
seeds might be due to changes in biochemical 
contents of the seeds which can improve membrane 
integrity and enhance physiological processes at seed 
germination (Sung and Chang, 1993). Jabeen and 
Ahmad (2013) also reported that the rate of 
germination was faster when seeds were primed with 
0.5% chitosan. 
 

 
Table1. Seed germination of soybean cultivar, Cikurai as 

affected by storage periods and priming treatments 
 
Means with same letters are not significantly 
different. 
B. Changes in antioxidant enzymes activities 
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The increase in CAT and SOD activities in 6 months 
stored seeds were observed when primed with -
0.8MPa PEG (Figure 1-A and 1-B). Priming with 
water and -0.8MPa PEG increased CAT and SOD 
activities in 9 months stored seeds in comparison with 
the control. Moreover, priming with water enhanced 
CAT level in seeds stored for 12 months. All priming 
treatments showed higher SOD activities than 
unprimed seeds stored for 12 months. 
 
C. Changes in MDA contents 
The beneficial effect of priming was observed 
inhydropriming and -0.8MPa PEG of 6 months stored 
seeds indicating lower level of MDA than the control 
(Figure 1-C). All priming treatments showed lower 
MDA contents in 9 months stored seeds. Priming 
with -0.8MPaPEG exhibited lower MDA level in12 
months stored seeds. Lower level of MDA in primed 
seeds suggests that osmopriming can improve seed 

deterioration by repairing cell membrane, which leads 
to reduction of lipid peroxidation through increased 
rate of antioxidant enzyme systems such as SOD and 
CAT responsible for eliminating ROS from the 
cells.Chiu et al. (2006) concluded that the 
improvement of seed quality might be increased 
antioxidant enzymes during priming and conversion 
of lipids into carbohydrates. 
 
D. Changes in chromosomal aberrations 
The accumulation of chromosomal aberrations was 
lower in comparison with AGS-190 (Figure 1-D).  
All post storage priming treatments reduced the 
percentage of chromosomal aberrations of stored 
seeds. The results are also confirmed that seed 
priming reduces the frequency of chromosomal 
aberrations during the first mitotic division by 
repairing mechanisms for stimulation of DNA due to 
longer duration of activation phase (Rao, et al., 1987). 

 
Figure1. Changes in CAT (A), SOD (B), MDA content (C) and chromosomal aberration(D) of soybean cultivar, Cikurai as affected 

by storage periods and priming. 
CONCLUSIONS
 
Post-storage priming with -0.8MPa PEG is an 
effective technique to improve seed quality of 
soybean seeds stored for not more than 9 months. The 
results here suggest that lipid peroxidation occurred 
in stored seeds were reduced with the presence of 

sufficient amount of antioxidant enzymes which can 
be promoted especially by PEG. Reduction of 
chromosomal aberrations in stored seeds is associated 
with stimulation of antioxidant enzymes during post-
storage priming. The study suggests that post-storage 
priming improves the activities of antioxidant 
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enzymes by repairing cell membrane and genetic 
damage occurring during storage.  
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