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Seed aging is the main problem of seed storage. Changes of bio-chemical and reduction of
seedling growth are consequence of seed deterioration. An experiment was conducted to
evaluate the effects of accelerated aging on soybean seed germination indexes and enzyme
activity. Seeds were incubated in closed plastic boxes for the accelerated aging treatments.
Three accelerate aging regimes were performed by placing seeds at 41°C and relative humidity
(RH) of 90-100 % for 0, 2, 4, 6 and 8 days periods. Our results showed that increasing aging
duration resulted higher reduction in germination characteristics, catalase and ascorbate
peroxidase. Germination percentage, means time to germination, germination index, normal
seedling percentage and enzyme activity decrease significantly.
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Oil seeds are very sensitive to the harsh

function not only of time but also of temperature

environmental conditions. It is hypothesized that

and

moisture

(Ellis

and

Roberts,

1981).

their oil content readily oxidize, which deteriorate

Consequently the seed storage environment greatly

the seed health in storage (Kausar et al., 2009).

influences the period of seed survival (Ellis et al.,

Seed storage conditions can determine germination

1982).

characteristics and vigor potential of seeds (Mc

quality, viability and vigor either due to aging or

Donald, 1999). Various factors such as weather

effect of adverse environmental factors (Bailly,

conditions during seed producing stage, pests and

2004; Goel et al., 2002; McDonald, 2004; Seiadat et

diseases, seed oil and moisture content, mechanical

al., 2012; Kapoor et al., 2010). Also, decrease in

damages, storage time and relative humidity of

seed vigor is due to decrease in germination

store can affect vigor of seeds (Krishnan et al.,

indexes, yield and also can increase susceptibility to

2003; Marshal and Levis, 2004). Seed aging is a

environmental stress (Tekrony et al., 1989).

Seed deterioration can be reducing of
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Ghassemi-Golezani et al. (2010) reported that

supernatants were used for determination of

oxidative

the

enzyme activity. The supernatants were used for

deterioration changes observed in aged seeds. Free

determination of enzyme activity. Catalase (CAT, EC

radical oxidations, enzymic dehydrogenation and

1.11.1.6)

aldehyde oxidation of proteins might reasonably

spectrophotometric

contribute to the progress of seed quality.

consumption at 240 nm (Chiu et al., 1995).

Acceleration of aging of seed is a treatment uses to

Ascorbate peroxidase (APX, EC 1.11.1.7) activity

assess storage quality, germination characteristics

was determined according to the procedures of

by simulation natural aging conditions for different

Johnson and Cunningham (1972). The activities of

crops like (Galeshchi et al., 2002) and maize (Nik

APX and CAT were expressed per mg protein, and

and Tilebeni, 2011). Also, Bailly et al. (1996)

one unit represented 1 μmol of substrate

Accelerated aging of sunflower seeds, which

undergoing reaction per mg protein per min.

damages

are

responsible

for

activity

was
ally

determined

following

H 2O2

consists of placing seeds at high temperature and

All data were analyzed statistically by analysis of

relative humidity, is associated with a progressive

variance using SAS Software. Data for germination

decrease in seed germinability. Therefore, the study

and

aimed was to determine the effect of aging on

subjected to arcsine transformation before analysis

germination characteristics and enzyme activity of

of variance was carried out with SAS software.

soybean seeds.

Mean comparisons were performed using an

MATERIALS AND METHODS

ANOVA protected least significant difference

For accelerated aging treatments seeds were
then imposed to different accelerated aging periods

normal

germination

percentages

were

(Duncan) (P < 0.01) test.

RESULTS AND DISCUSSION

of 0, 2, 4, 6 and 8 days at 41°C in sealed aging boxes

According to our results of variance analysis,

which had 100% relative humidity. After that, a

effect of priming treatments on germination

germination test was conducted.

percentage, germination index, normal seedling

Standard germination test was carried out at
25°C for 8 days (Anonymous, 2010) in three
replications of 50 seeds in a completely randomized
design arrangement. The germinated seeds (2 mm
radicle elongation) were counted daily to calculate
germination rate. At the end of the germination

percentage and mean time to germination, under
aging conditions were significant (P < 0.01) (Tab. 1).
In agreement with the results, earlier reports
(Bailly, 2004; Goel et al., 2002; McDonald, 2004;
Seiadat et al., 2012) have shown negative affect
aging on germination characteristics.

period, germination percentage, normal seedling

Our results showed that the highest germination

percentage, germination index and mean time to

percentage (Fig. 1), germination index (Fig. 2),

germination were recorded.

normal seedling percentage (Fig. 4) were obtained

All extraction procedures were carried out at 4
°C. The seed samples, weighting about 0.3 gr, were
homogenized with 3 ml of tris (PH 7.8), followed by
centrifugation of 20000 g for 20 min. The

under 0 and 2 day of aging, and the minimum,
mean time to germination (Fig. 3) was achieved
under 3 days of aging, but with increases of
duration of aging this traits reduction. Therefor the
minimum this traits were attained under 8 days of
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aging. Increasing seed age decreased germination

combinations of accelerated aging treatment

and this result is in accordance with Jan-

showed that the amount of genetic damage was

Mohammadi et al. (2008) and Ghassemi-Golezani

solely a function of loss of viability.

et al. (2010) in rapeseed, Bhattacharjee et al. (2006)

Results

showed

that

after

8

days

of

in common bean and sunflower and Saha and

deterioration, germination percentage had the

Sultana, (2008) in soybean. Also, earlier reports

lowest value. Fig. 5 represents the effect of seed

(Bailly, 2004; Goel et al., 2002; McDonald, 2004;

aging on germination percentage that significantly

Moradi and younesi, 2009; Seiadat et al., 2012)

affected by seed deterioration in a quadratic

have shown negative effect of aging in relation to

regression model. It is showing that by increasing

seed performance, germination percentage and

aging time, germination percentage decreases

seedling indices. Akhtar et al. (1992) suggested that

significantly.

decreasing in germination percentage was related
to chromosomal aberrations that occur under long
storage conditions. Decreasing of germination
percentage in aged seeds can be due to reduction
of α-amylase activity and carbohydrate contents
(Bailly, 2004) or denaturation of proteins (Nautiyal
et al., 1985). According to Abdalla and Roberts,

Also, our results showed that enzyme activity
decreased in seeds after aging (Fig. 6). Most of
these studies suggest that decreases occur in the
activity of enzymes in aged seeds (Bailly, 2004; Goel
et al., 2002; McDonald, 2004). Also, Kibinza et al.
(2011) reported that the CAT is a key enzyme in
seed recovery from aging during priming.

(1968) barley and pea seeds treated with different

Figure 1. The effect of accelerated aging on germination percentage of soybean seeds.

Figure 2. The effect of accelerated aging on germination index of soybean seeds.
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Figure 3. The effect of accelerated aging on means time to germination of soybean seeds.

Figure 4. The effect of accelerated aging on normal seedling percentage of soybean seeds.

Figure 5. Decrease in germination percent of soybean seeds with increasing deterioration time

Table 1. Analysis of variance of studied traits soybean seeds under accelerated aging
S.O.V

df

Germination percentage

Treatment
Error
CV%

4
10
-

2479.73
7.46
4.58

**

Germination index Mean time to germination Normal seedling percentage
**

102.3
0.1
3.11

**

0.38
0.04
5.87

** indicate significant difference at 1% probability level
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Figure 6. The effect of accelerated aging on enzyme activity of soybean seeds.
CONCLUSIONS

seeds as related to deterioration during

In general, our results clearly indicate that
decline in germination characteristics in response to
aging is a consequence of decline in enzyme activity
in

soybean

seeds.

The

highest

germination

characteristics and enzyme activity were attained
under 0 and 2 day of aging.

110.
Bailly, C. (2004) Active oxygen species and
antioxidants in seed biology. Seed Sci Res.
14:93-107.
Bhattacharjee, A., Kanp, U.K., Chakrabarti, D., Pati,
CK. (2006) Technique for storage longevity of

REFERENCES
Abdalla, F.H., Roberts, E.H. (1968) Effects of
temperature, moisture and oxygen on the
induction of chromosome damage in seeds of
barley, broad beans and peas during storage.

Akhter, F.N., Kabir, G., Mannan, M.A, Shaheen, N.N.
(1992) Aging effect of wheat and barley seeds
germination

mitotic

mung bean and sunflower seeds using sodium
dikegulac and Eucalyptus oil. Bangla J Bot.
3:55-61.
Chiu, K.Y, Wang, C.S, Sung, J.N. (1995) Lipid
peroxidation scavenging enzymes associated

Ann Bot (N.S.). 32:119-136.

upon

accelerated aging. Physiol Plantarum. 97:104-

index

and

chromosomal damage. J Islam Acad Sci. 5:44-

with accelerated aging and hydration of water
melon

seeds

Anonymous. (2010) International rules for seed
testing. International seed testing association
(ISTA). Switzerland.
Bailly, C., Benamar, A., Corbineau, F., Côme, D.
(1996) Changes in malondialdehyde content
and in superoxide dismutase, catalase and
glutathione reductase activities in sunflower

in

ploidy.

Plant

Physiology. 94:441- 446.
Ellis, R.H., Osei-Bonsu, E.E., Roberts, E.H. (1982) The
influence

48.

differing

of

genotype, temperature

and

moisture on seed longevity in chickpea,
cowpea and soybean. J Annul Bot. 50:69-82.
Galeshchi, L., Capoochi, A., Ghiringheli, S., Saviozzi,
F., Caliccu, L., Pinzino, C., Zandomeneghi, M.
(2002) Antioxidants, free radicals, storage
proteins and proteolytic activities in wheat
(Triticum durum) seeds during accelerate

JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY Vol. 9 No. 4 2013

Yadollhhi Nooshabadi, Mashayekhi
aging. J Agric Food Chem. 50:5450-5457.

71

Marshal, A.H., Levis, D.N. (2004) Influence of seed

Ghassemi-Golezani, K., Khomari, S., Dalili, B.,

storage conditions on seedling emergence,

Hosseinzadeh-Mahootchy, B., Chadordooz-Jedi,

seedling growth and dry matter production of

A. (2010) Effect of seed aging on field

temperate forage grasses. J Seed Sci Technol.

performance of winter oil seed rape. J Food

32:493-501.

Agric Envir. 8(1):175-178.

McDonald,

M.B.

(2004)

Orthodox

seed

Goel, A., Goel, A.K., Sheoran, I.S. (2002) Changes in

deterioration and its repair, pp. 273-304. In:

oxidative stress enzymes during artificial aging

Handbook of Seed Physiology: Applications to

in cotton (Gossypium hirsutum L.) seeds. J

Agriculture, Benech-Arnold, R. L. and R.A.

Plant Physiol. 160:1093-1100.

Sanchez (Eds.). Food Products Press, New York.

Jan-Mohammadi, M., Fallahnezhad, F., Golsha, M.,

McDonald,

M.B.

(1999)

Seed

deterioration:

Mohammadi, H. (2008) Controlled aging for

Physiology, repair and assessment. J Seed Sci

storability assessment and predicting seedling

Technol. 27:177-273.

early growth of canola cultivars (Brassica napus
L.). ARPN J Agric Biol Sci. 3:22-26.

Moradi, A., Younesi, O. (2009) Effects of Osmo- and
Hydro-priming on Seed Parameters of Grain

Johnson, L.B., Cunningham, B.A. (1972) Peroxidase

Sorghum (Sorghum bicolor L.). Australian

activity in healthy and leaf-rustinfected wheat

Journal of Basic and Applied Sciences. 3(3):

leaves. Phytochemistry. 11:547– 551.

1696-1700.

Kapoor, N., Arya, A., Siddiqui, M.A., Amir, A., Kumar,

Nautiyal, A.R., Thapliyal, A.P., Purohit, A.N. (1985)

H. (2010) Seed deterioration in chickpea (Cicer

Seed

viability.

IV.

Protein

changes:

arietinum L.) under accelerated aging. Asian J

Accompanying loss of viability in Shorea

Plant Sci. 9(3):158-162.

robusta. Seed Sci Technol. 13:83-86.

Kausar, M., Mahmood, T., Basra, S.M.A., Arshad, M.

Nick, S.M.M., Tilebeni, H.G. (2011) Effect of seed

(2009) Invigoration of low vigor sunflower

aging on heterotropic seedling growth in

hybrids by seed priming. Int J Agric Biol.

cotton. American-Eurasian J Agri Environ Sci.

11:521-528.

10:653-657.

Kibinza, S., Bazina, J., Bailly, C., Farrant, J.M.,

Saha, R.R., Sultana, W. (2008) Influence of seed

Corbineaua, O., Bouteaua, H. (2011) Catalase is

aging on growth and yield of soybean. Bangla J

a key enzyme in seed recovery from aging

Bot. 37:21-26.

during priming. Plant Science. 181:309- 315.

Siadat, S.A., Moosavi, A., Sharafizadeh, M. (2012)

Krishnan, P., Nagarajan, S., Dadlani, M., Moharir,

Effect of seed priming on antioxidant activity

A.V. (2003) Characterization of wheat (Triticum

and germination characteristics of Maize seeds

aestivum L.) and soybean (Glycine max L.) seed

under different aging treatments. Research

under accelerated aging condition bye proton

Journals of Seed Scienc. 5(2): 51-62.

nuclear magnetic spectroscopy. J Seed Sci
Technol. 31:541-550.

TeKrony, D.M., Egli, D.B., Wickham, D.A. (1989)
Corn seed vigor effect on notillage field
performance. J Crop Sci. 29:1523-1528.

JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY Vol. 9 No. 4 2013

72

Enzyme activity and seedling growth...

JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY Vol. 9 No. 4 2013

