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Deterioration of Soybean [Glycine max (L.) Merr.] Seed
Stored under Low and High Relative Humidity : Changes in Germination,
Vigor, Membrane Permeability and Growth of Storage Fungi
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ABSTRACT

Understanding the cause of soybean ([Glycine max {L.) Merr.] seed deterioration during storage
will aid us in devising methods to detect, maintain, and improve stand establishment. This study was
designed to investigate early deteriorate changes of stored soybean seeds. To explore the
mechanism of ageing, high quality seeds of the cultivar SJb harvested at physiological maturity were
stored at room temperature with 5 moisture contents (6, 8, 10, 12% and variable moisture). Seed quality
(germination and vigor), leakage conductivity, water absorption, staining with Evans blue and triphenyl
tetrazolium chioride (TTC) and fungal infection were measured every 300 days during storage.
Germination and vigor remained high only in seeds containing 6% moisture content throughtout storage,
where as seeds with 8% showed small changes in the quality. Conductivity of seed leakage and water
uptake increased for all seed moisture contents; however, this increment occurred early during storage
prior to changes in seed quality of 6% seed moisture content. Staining seeds with Evans blue and TTC
encouraged the changes in membrane integrity causing seed leacage which preceded measurable
declines in seed quality. In addition, increase of fungi invasion did not associate with loss of seed
quality. These results indicate that changes in membrane integrity appeared to be the first stage in geed

detericration.
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Table 1 Effect of various seed moisture contents on germination, leakage conductivity and

water absorption during storage of soybean seeds

Storage Seed moisture contents%
Period (days) 8% 8% 10% 12% \/’1

0 g97+3.3 97433 97+3.3 97+3.3 97+3.3
30 99+1.7 94+2.0 92+4.8 93+4.3 93+5.9
60 95+3.3 87+3.3 85+45.1 84+4.8 86+4.4
90 94+44 87+3.3 85433 87+3.4 7947.6
120 97+3.3 97+3.3 87+7.1 69+3.3 94+4.5
150 9743.3 96+2.8 75+7.8 38+4.5 90-+4.4

1 -

Leakage conductivity (LL S cm- —g- seed)

0 35119 35+1.9 35+1.9 B9 35+1.9
30 36+2.7 38+1.7 39+1.6 41+2.9 36+2.9
60 39+4.1 44+43.9 46437 47+6.1 41412
90 4142.4 40+1.8 42+3.2 49415 4042.9
120 4242.8 43+2.3 51+2.2 61142 50+5.2
150 40+1.2 42414 54+3.3 9148.3 5742.7

1
Water absorption (mg seed )

0 138+8.9 138+8.9 138+8.9 138+8.9 13848.9
30 14642.9 139+1.8 16648.2 17645.9 17247.5
60 14645.0 142443 149+2.5 167444 158480
90 14244.6 143+4.8 16346.4 174488 157426
120 15549.5 139+2.8 169+4.2 160420 136471
150 145+10.3 183+8.9 21347.0 238475  202+4.0

1
V = variable moisture
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Figure 1 Changes in germination capacity during storage of soybean seeds at various

moisture contents. L1 6% B 3% A 10% A ,12% @, variable moisture
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Figure 2 Changes in vigor (percent germination following accelerated ageing) during
storage of soybean seeds at various moisture contents. [J 6% H 8%

A 10% A 12% @ |, variable moisture
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Figure 3 Changes in leakage conductivity from soybean seeds stored for 30 days at
various maisture contents by comparing with soybean seeds before storage
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Figure 4 Changes in water absorption by soybean seeds stored for 30 days at various

moisture contents by comparing with soybean seeds before storage(O).
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Figure 5 Effect of different moisture contents (od= before storage, 6%, 8%, 10%, 12% and V = variable
moisture) on membrane damage as shown by Evans Blue staning of the cells of soybean

seeds stored for 60 days.
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Table 2 Effect of different storage periods on TTC staining patterns of soybean seed containing 6 %

moisture content.

Storage TTC staining pattems
period Viable seeds(%) Non-viable seeds(%)
(days) T1 T2 T3 T4 T5 T6 T7 T8 T9
0 61 18 8 5 4 ND 4 ND ND
30 62 2 31 4 1 ND ND ND ND
60 87 ND 8 3 1 ND 1 ND ND
90 73 ND 18 4 4 ND 1 ND ND
120 79 1 8 3 b 3 1 ND ND
150 69 1 23 4 3 ND ND ND ND

Viable seeds

Non-Viable seeds

ND = not detected

158

T1

T2

T3

T4

T5

T6

T7
T8
T9

Seed completely stained, stain is uniform

Seed compiletely stained with minor light stained area.

Seed completely stained with dark red or intense staining(less than
50%) irregularly distributed on cotyledons except the embryonic axis.
Minor unstained area (less than 30%) irreguiarly distributed on the
cotyledons except at the juncture of cotyledons and the axis.

Seed with unstained areas: (1) more than 560% or extreme tip of radicle;
(2) on region where plumule located;{3} on or near point of attachment of
cotyledons and axis.

Seed stained with dark red :(1) on axis:{(2) in more than 50% of the
upper cotyledonary tissue inchuding axis; {3} at the point of aitachment
of cotyledons and axis over plumule position.

Seed completely stained with dark red.

Seed unstained almost 100%

Seed completely unstained.
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Table 3 Correlation coefficients of some seed parameters.

Attzibute p 3 4 5

1. Germination 0.791 -0.806 -0.641 -0.636
2. Vigor(AA test) -0.831 -0.644 -0.735
3. Leakage conductivity (.635 0.633
4, Water absorption 0.478
5. Fungi invasion

All values are statistically significant at P = 0.01
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