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Abstract:

Reduction of seedling growth is a consequence of seed deterioration. An experiment was
conducted to evaluate the effects of duration of seed aging on Okra (Abelmoschus esculentus
L.) seeds germination characteristics. Experiment conducted as completely randomized
design with 3 replications. Seeds were subjected to accelerated aging treatment for, 3, 7 and
10 day at 45 +1 C° and 100% relative humidity. These artificially aged seeds were compared
to control (Unaged seeds) for evaluation of seed vigor. Accelerated aging of Okra seeds up to
three days had significant effect on germination percentage. Increase ageing period caused
highly seed moisture content, electrolyte leakage (in term electrical conductivity EC) and
decreased in germination percentage. Germinability was lost completely at 10 days of ageing.
The accelerated ageing caused in addition of reducing germination percentage, they caused
reduction in seedling length, seed vigor index, germination speed index, and shoot, root fresh
& dry weight. Finally, the results revealed that accelerated aging caused depression of Okra
seeds viability through the above parameters.
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Introduction

Okra ( Abelmoschus esculentus L.) a member of the family Malvaceae and is native of South
Africa and Asia. It is an annual fruit vegetable crop grown in tropical and subtropical parts of
the world, mainly propagated by seeds.

Seeds contain mainly monounsaturated fatty acids (oleic) and palmitic acid [1] and their
high lysine level [2].Seed storage is a serious problem in tropical and subtropical countries
like Iraq where high temperature and high relative humidity greatly accelerate seed ageing
phenomenon causing consequent deterioration and no viability of seeds. Seed is considered
as one of the important basic agricultural inputs for obtaining higher yield. After harvesting
several field crops seeds keep in storage conditions for some days, weeks, months or years.
Seed storage conditions can determine germination characteristics and vigor potential of
seeds [3] storage time and relative humidity of store can affect vigor of seeds [4].

Seed deterioration a natural process is expressed as the loss of quality, viability and vigor
during ageing or adverse environmental conditions. It is an irreversible degenerative process
that occurs during storage. The rate of deterioration is influenced by the seed moisture
content and the temperature of the storage, an increase in either leading to more rapid
deterioration [5].Accelerated seed ageing technique is a widely used tool to test the seed
quality. The principle of this method is based on the artificial acceleration of the deterioration
rate of the seeds, by exposing them to high temperature and high relative humidity, which are
considered as the most prominent environmental factors with respect to the intensity and
velocity of deterioration [6].This ageing test of seed vigor can give better indications of
probable field emergence for vegetable crop seeds than germination and growth tests [7].
High temperature, ambient relative humidity, and seed moisture content are the main factors
influencing seed storage capability [8]. Accelerated ageing test is considered standardized
and correlates with field emergence under a variety of seed bed conditions [9].Seed storage
quality has traditionally been intensified for seed producers. Application of accelerated
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ageing treatment is used to assess storage quality, germination characteristics by simulating
natural ageing conditions [10]. The aims of this work was studying the changes in the total
content of storage components of Okra seeds during accelerated ageing technique and its
relation to seed viability, in order to reduce the time of storage experiments (which took a
long time ) to know the extent of changes in content of storage components of seeds.

Materials and Methods:

Plant material:

Experiments were performed on one Iraqgi cultivar (Abelmoschus esculentus L.) local variety
was used for the study. The seed materials were obtained direct from the field of Babil
governorate in the season of (2011-2012) Seeds were surface sterilized using 5% sodium
hypochlorite solution for 5 minutes and rinsed thoroughly in distilled water. The seeds were
dried at 25°C for 24 hours in the laboratory. As described for pea by [11]. Seed material was
stored in dark plastic containers at 5C° until use.

Accelerated aging treatment:

Seeds were aged acceleratedly at (45 +1C°) and 100% relative humidity up-to 10 days. Seeds
were aged in glass desiccators containing distilled water, and spread as a single layer on a
metallic net to avoid contact with water. The desiccators were covered and maintained in an
incubator at 45+£1°C for 3, 7 and 10 days. Seeds were taken after 3, 7, and10 days of aging
treatments. Following the accelerated aging treatment, moisture content was determined and
the seeds were air dried at 25°C until their original moisture content (8.0-7.3%) was restored.
The seed material was stored at 4°C under the dark until use [11].

Moisture content:
Carried out in an oven at 105+3°C for 72h, using three samples of 4.0 g of seeds, for each lot.
Results were expressed as mean percentages for each lot (fresh weight basis) [12].

Germination test:
Germination assays were performed in a germination laboratory. Twenty five seeds for each
treatment were placed on moistened two-layered germination paper. The papers were watered
whenever required. They were considered germinated when their radical length was
approximately 2 mm or more. Germination count, seedlings, length were observed after 7th
day of sowing [13].

Electrolyte leakage test:

Twenty five seeds were weighed and placed in 100 ml beaker containing 30 ml of distilled
water. Beaker were covered and left undisturbed for overnight. The Elute was collected and
the final volume was made to 50 mL with distilled water [14].The conductivity measurements
were expressed in (us\cm\25 seed).

The germination speed index (GSI):
The germination speed index (GSI) was calculated as described in the Association of Official
Seed Analysts [15] by following formula:

—No.of germinated seed No.of germinated seed
GSlI E doe ek

Days of first count Days of final count

Seedling vigor index (SVI):
Seedling vigor index (SVI) was calculated following modified formula of Abdul-Baki and
Anderson [16]:
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SVI = [seedling length (cm) x germination percentage]/100

Growth analysis: (Relative Growth Rate):

Seedlings of Okra cultivar were transplanted into plastic trays filled with clean sawdust
.Water was topped after 3 days of planting, seedlings were harvested from trays. Root and
shoot were separated, fresh and dry weights were determined [17].

Statistical test:

Data were subjected to an analysis of variance, a completely randomized design with four
replications and 25 seeds per replicate and L.S.D (least significant difference) values were
calculated at P<0.05.

Results:

Moisture content:

(Figl) shown there is significant increase in moisture content after ageing for 3 day to 10 day
compared to control. Under accelerated ageing moisture content increase from 7.3% at
control to 15.26, 19.76 and 30.4% in 3, 7 and 10 day respectively.

moisture content %

. A

control 3day 7day 10day

ageing period

Fig (1) Effect of accelerated aging condition on moisture content (%) for Okra seedL.S.Dg g5
=5.38

Standard germination test:

The results in (Fig2) shown, during the first three days of accelerated ageing, the seeds
become unviable and there was significant reduction in the germination percentage. Further
increase in ageing period caused suppressive effect on germination percentage at 10 days.
There is no seedling developed at 10 days of ageing. Unaged seeds exhibited average

germination of 98.33%.
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Fig (2) Effect of accelerated aging conditions on germination percentage (%) for Okra
seeds.L.S.Dg g5 =12.45

Germination speed index (GSI):

Germination speed is a direct measure of seed vigor. It may be defined as “number of
Germinated seeds per unit day”. Accelerated ageing caused decrease the germination speed
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of seed material. The high germination speed was observed in control (17.06) compared to
the lowest (0.0) at 10 days of ageing treatment.
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Fig (3) Effect of accelerated aging conditions on germination speed index (GSI) for Okra
seeds.L.S.Dg o5 = 3.78

Electrolyte Leakage:

Solute leakage in terms of permeability perturbation (measured as electrical conductivity).
The electrical conductivity of seeds increased with increasing ageing period (Fig4). It was
increased from 563.6 us\cm in control to 1920.3 us\cm at 10 days of ageing period.
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Fig (4) Effect of accelerated aging conditions on membrane permeability in term electrical
conductivity (us\cm\25 seed) for Okra seeds.L.S.Dg g5 =82.53

Seedling vigor index (SVI):

The results of seedling vigor index are presented in (Fig5). When seeds were not aged
accelerating showed high (SVI) more than 26.51%. Compared with 4.88, 2.58, and 0% in 3, 7
and 10 days of accelerated ageing period respectively.
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Fig (5) Effect of accelerated aging conditions on seedling vigor index for Okra seeds.
L.S.Do_05 = 3.56
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Seedling length:

Accelerated ageing significantly inhibited seedling growth (Fig 6). Increase Ageing period up
to 3,7 days and control produced statistically different seedling length. No seedlings were
produced by seeds of 10 days of accelerated aging.
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Fig (6) Effect of accelerated aging conditions on Okra seedling length (cm\plant) 7 days
Old.L.S.Dolos =5.38

Growth analysis (Relative Growth Rate):

Accelerated aging condition showed a decline effects on fresh and dry weight of shoot
compared with (un aged) seeds (Fig 7, 8).
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Fig (7) Effect of accelerated aging conditions on fresh weight of shoot (g\plant) of 7 days old
Okra seedling . L.S.Dg 5= 1.01
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Fig (8) Effect of accelerated aging conditions on dry weight of shoot (g\plant) of 7 days old
Okra seedling.L.S.Dg 05 = 0.009

Accelerated ageing condition also exhibited a significant effect on fresh and dry weight of
seedling root compared to control (Fig 9, 10).The lowest value were in 10 days of ageing
period (0.0) (g/ root plant), compared to highest value in control (un aged) (0.633) (g/root
plant).
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Fig (9) Effect of accelerated aging conditions on fresh weight of root (g\plant) of 7 days old
Okra seedling.L.S.Dg 05 = 0.076
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Fig (10) Effect of accelerated aging conditions on dry weight of root (g\plant) of 7 days old
Okra seedling.L.S.Dg s = 0.0078

Discussion:

Accelerated aging treatment caused a decline in both vigor and germinability of Okra seeds.
The results in (Figl) similarly with [18] were reported increase in moisture content of
sunflower seeds after accelerated ageing. This increase could be explained by imbibed water
due to the disintegration of cell membranes during accelerating ageing [19].The decrease in,
germination speed, and seed germination by accelerated aging may be a result of progressive
loss of seed viability and vigor, which was evident in the results of this study [20]. These
observations that showed a decline in seed vigour were in accordance with earlier works on
Artiplex cordobensis[21] and soybean [22].

Earliest symptoms of seed ageing are enhanced leakage of solutes [23]and [3] and such
sharp increase in the solute leakage has also been seen in the present study due to ageing
,(Figd) showed that electrolytic leakage increase from (563.66us\cm) at control to
(1920.33us\cm) at 10 days of ageing treatment. This confirms that solute leakage is a good
indicator of the physiological status such as viability and vigour of the seeds [3].Accelerated
aging also decreased seedling length, shoot, Root dry and fresh weights, and seedling vigor
index. (Fig 6, 8, 10, 7, 9, 5 respectively). Similar results were reported in sunflower [18].The
decrease in germination or viability related well with increased electrolyte leakage, thereby
reflecting on the loss in membrane integrity. Seed viability loss is often attributed to the loss
of integrity of the membrane[24].In the presence of oxygen, ageing of seed can lead to
peroxidative change in polyunsaturatedfatty acid (PUFA) [25],[26]. This free radical inducing
non- enzymatic peroxidation may lead to membrane damages and is likely to cause seed
deterioration [28].

Reduced seed germination following seed aging treatments might have been resulted from
the increased solute leakage following imbibitions which is usually accompanied with
inevitable exit of some necessary materials for germination and normal seedling growth.
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Present results are in agreement with those of [29]. Failure of aged seeds to germinate might
be due to lipid peroxidation, mitochondrial dysfunction and less ATP production [3];
[13].Many studies have shown that peroxidative changes in fatty acid composition of
membrane lipids lead to massive dysfunction of cellular membranes associated with
increased viscosity and permeability of bilayers [30]; [31].Changes in membrane lipids
therefore could account for the increase in solute leakage [31].Lipid peroxidation results in
the loss of intact membranes in the mitochondrial cristae thereby reducing ATP production
during germination process [3].
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