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ABSTRACT. Seed aging is an important
problem in developing countries which
seeds stored in inappropriate condition.
Delayed germination, reduced normal
seedling  percentage and changed
antioxidant enzymes activity are some
indications of aged seeds. Priming is a
technique applied before planting and can
improve seed characteristics especially
under abiotic stress conditions. The main
objective of the study was to evaluate aging
effect on seed quality and to study the
interaction between seed aging and seed
priming. A factorial experiment based on
completely randomized design with three
replicates was conducted. The experimental
treatments included cultivar, priming and
aging. Results showed that seed aging
reduced germination percentage,
germination index, seedling length, normal
seedling percentage, seedling dry weight,

catalase and ascorbate peroxidase activity
and increased the germination mean time
and electrical conductivity of seeds. The
highest germination percentage, germination
index, seedling length, normal seedling
percentage, seedling dry weight, catalase
and ascorbate peroxidase activity and the
minimum germination mean time and
electrical conductivity of seeds were
attained from hydro-priming treatment
under non aged condition. Hydro-priming
improved aged seeds quality and increased
enzymes activity. Therefore, priming is a
technique can be applied to improve aged
seeds germination and seedling
characteristics.
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INTRODUCTION

Seed aging is an important
problem in developing countries
where seeds are stored in places
usually without appropriate humidity
and temperature. Temperature and
seed moisture content are two main
factors influencing seed viability in
storage (Barton, 1964; James, 1967,
Roberts, 1972).

Delayed  germination,
growth, reduced normal seedling
number and changed antioxidant
enzymes activity are some indications
of aged seeds (Walters, 1998).
Oxidative damages are responsible for

slow

deterioration in aged seeds. Free
radical oxidations and protein
enzymatic  dehydrogenation  and

aldehyde oxidation might reasonably
contribute to seed quality reduction
(Ghassemi-Golezani et al., 2010).
Reductions in the activity of enzymes
such as superoxide dismutase,
catalase, peroxidase and glutathione
reductase in aged seeds have been
suggested by most of researches.
Reduced enzyme activity in aged seed
decreases the respiratory capacity,
which in turn lowers both the energy
(ATP) and assimilates supply of the
germinating seed. Therefore, several
changes in the enzyme
macromolecular structure may
contribute to lowered germination
efficiency.

Vigorous seeds can increase crop
yield in two ways: firstly, optimum
density made by higher seedling
percentage even under abiotic stress
conditions and secondly, increased
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growth and higher emergence rate
(Ghasemi-Golezani et al.,, 2010).
Many seed priming and post priming
treatments have been used to improve
the performance of invigorate and
damaged seeds of many crops (Basra
et al.,, 2003; Farooq et al.,, 2006).
Priming is a technique applied before
planting and can improve germination
characteristics ~ especially ~ under
abiotic stress conditions like drought,
cold, salinity and high temperature
stresses (Sedghi et al., 2010). Also
most of researches reported that
priming improved the quality of aged
seeds by increasing enzymes activity
such as antioxidant enzymes and
amylases (Ansari et al., 2013; Seiadat
et al, 2012). In present study the
effect of  hydro-priming on
germination characteristics, seedling
growth and antioxidant activity of
aged wheat seeds has been
investigated.

MATERIALS AND METHODS

Freshly harvested seeds of Chamran
and Verinak cultivars of wheat were
obtained from the Seed and Plant
Improvement Institute (SPII), Karaj, Iran.
During the accelerated aging, seeds were
subjected to 100% relative humidity and
41°C for 0, 3 and 6 days in sealed aging
boxes. The aged seeds were pretreated
with 10°C water for 12 and 24 h.

Germination

To determine the germination
percentage, seeds were placed in glass
Petri dishes containing 15 mL water. The
imbibed seeds were then washed four
times with tap water, dried on filter paper
at 15£1°C for 24 h (Ansari et al, 2012)
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and kept in germination chamber at 20°C
in three replicates of 50 seeds. Then the
germination tests were evaluated for 8
days, according to the rules of the
International Seed Testing Association
(ISTA, 1985).

M easur ements

The germinated seeds (2 mm radicle
elongation) were counted daily to
calculate germination rate. At the end of
the germination period, germination
percentage, germination index, normal
seedling percentage, germination mean
time, seedling dry weight and seedling
length were determined.

Membrane per meability

Fifty seeds from each accelerated
aging treatment were soaked in 30 mL
deionized water and kept at 20°C for 24 h
(Ansari et al., 2012). The electrical
conductivities of the seed leachates were
recorded using a direct reading
conductivity meter and expressed in
pS.cm™.

Extraction and estimation of enzymes
The determination of catalase (CAT,
EC 1.11.1.6) and ascorbate peroxidase
(APX, EC 1.11.1.7) was performed using
the extract of 0.3 g of seeds and 3 mL
Tris-HCL buffer at pH 7.8. The obtained
homogenate was centrifuged at 20000

rmin’ and 4°C for 20 min. The
supernatant was used for the
determination of enzymes activity.
Catalase  activity = was  determined

spectrophotometrically based on H,0,
consumption at 240 nm (Chiu et al,
1995). Ascorbate peroxidase activity was
determined using the procedure described
by Johnson and Cunningham (1972). The
activities of APX and CAT were
expressed per mg protein, and one unit
represented 1 pmol of substrate

43

undergoing reaction per mg protein per
min.

Statistics

All data were analyzed statistically
by analysis of variance using SAS 9.2
Software. Data for germination were
subjected to arcsine transformation before
analysis of variance was carried out with
SAS software. Mean comparisons were
performed using an ANOVA protected
least significant difference (Duncan) (P <
0.01) test.

RESULTS AND DISCUSSION

There was a significant (P< 0.05)
interaction between cultivar, priming
and aging for the germination
percentage, germination index,
normal seedling percentage,
germination mean time, seedling dry
weight, seedling length, electrical
conductivity of the seed leachates,
catalase and ascorbate peroxidase
activity (Table 1).

Germination  percentage and
germination index of both cultivars
seed decreased as the aging treatment
period progressed (Fig. 1). In favor of
this finding, Ansari et al. (2013) and
Seiadat et al. (2012) reported that
priming improves germination
characteristics in  many  crops.
Decreased germination in aged seeds
can be due to the reduction of a-
amylase activity and carbohydrate
contents (Bailly et al, 2002), or
denaturation of proteins (Nautiyal et
al., 1985). According to Abdalla and
Roberts (1968), accelerated aging of
barley and pea seeds caused genetic
damage and loss of viability.
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Under each level of aging period seed was increased by increment of
(0, 3 or 6 days), germination priming time (Fig. 1).
percentage and index of both cultivars

Table 1 - Variance analysis of studied traits in two wheat cultivars under aging and
priming conditions

SOv. df GP Gl SL NSP___MTG _SDW __EC___ CAT __ APX
85'“""’" 1 39474= 58217 389% 57485% 0009~ 0004 16562 4338 26.74*
(TE;‘;atmem 2 50L85% 11334 462% 25163% 034% 0005 15301 12126 73.85%
Aging (C) 2 2145874~ 2777.6™ 32981~ 25782.3> 05~ 002% 707.73% 53368~ 203.63"
AxB 2 363° 105 005° 363° 008~ 00001° 2616~ 17*  052°
AxC 2 6585* 183 025° 5341 0001° 00001° 1475~ 206* 007°
BxC 4 3529% 145  006™ 13.3*  0.04™ 0.0001™ 21.91* 656"  3.46*
AXBxC 4 574 086 017  751* 006* 0000 243~ 213% 102"
Error 36 7733 1121 216 9333 0002 0002 1844 1491 12

CV% - o221 262 281 281 6. 682 369 511 735

** and * indicates significant difference at 1% and 5% probability level, respectively; GP,
Gl, SL, NSP, MTG, SDW, EC, CAT and APX indicate: germination percentage,
germination index, seedling length, normal seedling percentage, mean time to germination,
seedling dry weight, electrical conductivity, catalase activity and ascorbate peroxidas,
respectively.
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Figure 1 - Effect of cultivar x priming x aging interaction on germination percentage
(A) and index (B); C: Chamran cultivar, V: Verinak cultivar, 0, 3 and 6: unprimed, primed
for 12 and 24 h, respectively

Increased period of aging (3 or 6 which had primed for 24 h had the

days) significantly increased lowest germination mean time.
germination mean time, but this trait Therefore, priming had accelerated
did not differ significantly among the germination of aged seeds.

levels of aging period (Fig. 2). Seedling length and normal
Germination mean time of unprimed seedling percentage was significantly
seeds of Chamran cultivar which had reduced by increased period of aging

aged for 6 days was the highest and (Fig. 3). Under each level of aging
the 6 days aged seeds of this cultivar period (0, 3 or 6 days), increased
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priming time had a positive effect on period of aging (Fig. 4). Under each
seedling length and normal seedling level of aging period (0, 3 or 6 days),
percentage (Fig. 2). increased priming time significantly

Seedling dry  weight was increased seedling dry weight (Fig. 4).
significantly reduced by increased
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Figure 2 - Effect of cultivar x priming x aging interaction on mean time to
germination; C: Chamran cultivar, V: Verinak cultivar, U: unprimed, primed for 12 and 24
h, respectively.
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Figure 3 - Effect of cultivar x priming x aging interaction on seedling length (A) and

normal seedling percentage (B); C: Chamran cultivar, V: Verinak cultivar, U: unprimed,
primed for 12 and 24 h, respectively.
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Figure 4 - Effect of cultivar x priming x aging interaction on seedling dry weight;
C: Chamran cultivar, V: Verinak cultivar, U: unprimed, primed for 12 and 24 h, respectively.

Therefore, our findings showed
that priming improved aged seeds
germination and seedling
characteristics in  both  studied
cultivars. Also Basra et al. (2003) and
Farooq et al. (2006) suggested that
priming had positive effect on
germination characteristics.

Hlectrical conductivity
(]
N

Electrical conductivity of seed
leachates found to be increased by
period of aging increment (Fig. 5). In
favor our findings, many researchers
has reported that seed aging caused
increased electrical conductivity of

leachates (Seiadat et al., 2012;
2010;

Ghassemi-Golezani et al.,
Sedghi et al., 2010).

Period of aging (Day)

Figure 5 - Effect of cultivar x priming x aging interaction on electrical conductivity of
seed leachates; C: Chamran cultivar, V: Verinak cultivar, 0, 3 and 6: unprimed, primed for
12 and 24 h, respectively.
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Figure 6 - Effect of cultivar x priming x aging interaction on catalase (A) and
ascorbate peroxidase (B) activity; C: Chamran cultivar, V: Verinak cultivar, U: unprimed,
primed for 12 and 24 h, respectively.

As shown in Fig. 5, electrical
conductivity of unprimed and primed
Verinak seeds was the highest and
lowest, respectively, therefore,
priming significantly improved seeds
quality by the reduction of seed
leachates.

Our findings showed that
catalase and ascorbate peroxidase
activity was reduced by increment of
period of aging (Fig. 6). As shown in
the figure, enzymes activity of primed
and unprimed Verinak seeds was the
highest and lowest, respectively.
Therefore, priming  significantly
improved studied enzymes activity.
These results are parallel to those of
the Seiadat et al. (2012), Ghassemi-
Golezani et al. (2010) and Sedghi et
al. (2010).

CONCLUSION

Consequently, our results
support the hypothesis of seed quality
reduction during ageing. Moreover,
our results provide convincing
evidence that priming can improve
reduced activity of catalase and

47

ascorbate peroxidase in aged seeds.
Also seed priming reduced the
electrical conductivity of aged seed
leachates.

Acknowledgments. We thank to
Fatemeh Sheikhi Ghahfarokhi (M.Sc.
seed science and technology student,
Shahrekord University, Iran) for their
valuable comments on this manuscript.
We also grateful to Miss Zahra Souri
(Laboratory  of plant physiology,
Department of Biology, Faculty of
Science, Razi University, Kermanshah,
Iran).

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. Ann. Bot., 32: 119-136.

Ansari,0., Choghazardi H.R., Sharif-
Zadeh F., Nazarli H., 2012 - Seed
reserve utilization and seedling
growth of treated seeds of mountain
ray (Secale montanum) as affected
by drought stress. Cercet. Agron.
Moldova, 2(150): 43- 48.

Ansari O., Sharif-Zadeh F., 2012 - Osmo
and hydro priming improvement



E. GHASEMI, M. GOODARZIAN GHAHFAROKHI, B. DARVISHI, Z. HEIDARI KAZAFI

germination  characteristics and
enzyme activity of mountain rye
(Secale montanum) seeds under
drought stress.J. Stress. Phys.
Bioch., 8 (4): 253- 261.

Ansari O., Sharif-Zadeh F., Moradi A.,
Azadi M.S.)Younesi, E., 2013 -
Heat shock treatment can improve
some seed germination indexes and
enzyme activity in primed seeds with
gibberellin of mountain rye (Secale
montanum) under accelerated aging
conditions. Cercet. Agron. Moldova,
156 (4): 21-30.

Bailly C., Bogatek-Leszczynska R.,
Come D., Corbineau F., 2002 -
Changes in activities of antioxidant
enzymes and lipoxygenase during
growth of sunflower seedlings from
seeds of different vigour. Seed. Sci.
Res. 12:47-55.

Barton L.V., 1964 - Seed Preservation
and longevity. Inter-social
publishers, Inc. New York, pp: 138-
157.

Basra S.M.A., Ullah E., Warriach E.A.,
Cheema M.A., Afzal I., 2003 - Effect
of storage on growth and yield of
primed canola (Brassica napus L.)
seeds. Int. J. Agric. Biol., 5: 117-120.

Chiu K.Y, Wang C.S., Sung J.N., 1995 -
Lipid peroxidation scavenging
enzymes associated with
accelerated aging and hydration of
water melon seeds differing in
ploidy. Plant. Phys., 94: 441- 446.

Farooqg M., Basra S.M.A., Hafeez K.,
2006 - Seed invigoration by
osmohardening in coarse and fine
rice. Seed Sci. Technol., 34: 181-
187.

48

Ghassemi-Golezani K., Khomari S.,
Dalil B., Hosseinzadeh-Mahootchy
A., Chadordooz-Jeddi A., 2010 -
Effects of seed aging on field
performance of winter oilseed rape.
J. Food. Agric. Environ., 8:175-178.

International Seed Testing Association
(ISTA), 1985 - International rules for
seed testing. Seed Sci. Technol..
13:299-355.

James E., 1967 - Preservation and seed
stocks. Adv. Agron., 19: 87-106.
Nautiyal A.R., Thapliyal A.P., Purohit,

A.N., 1985 - Seed viability. IV.
Protein changes: Accompanying
loss of viability in Shorearobusta.

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

Roberts E.H., 1972 - Storage
environment and control of viability,
cytological, genetical and metabolic
changes associated with loss of
viability. Inc: Viability of seeds.
Roberts E.H. (ed.), Chapman and
Hall, London, pp. 253-266.

Sedghi, M., Nemati, A., Esmaielpour, B.,
2010 - Effect of seed priming on
germination and seedling growth of
two medicinal plants under salinity.
Emir. J. Food. Agric., 22(2):130-139.

Seiadat, S.A, Moosavi, A.,
Sharafizadeh, M., 2012 - Effect of
seed priming on antioxidant activity
and germination characteristics of
Maize seeds under different aging
treatments.Research  Journals  of
Seed Scienc., 5(2): 51-62.

Walters, C., 1998 - Understanding the
mechanisms and kinetics of seed
aging. Seed. Sci. Res., 8:223-244.



