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Detection of DNA degradation, seed leachate and viability of soybean  
(Glycine max (L.) Merrill) seeds during deterioration 
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Abstract 
Deterioration of soybean (Glycine max (L.) Merrill) seeds following physiological maturity is 

believed to be caused by membrane deterioration and DNA damage. This study was designed to detect 
DNA and membrane degradation, and determine deterioration of soybean seeds cv. CM 60 and Fort 
Lamy harvested at physiological maturity using the accelerated ageing test, the widely used method in 
seed vigor evaluation. The accelerated ageing seeds of 1-8 days were evaluated everyday by standard 
germination test, seed leachate and DNA degradation. The results showed that seed germination was 
slowly decreased at the early period of ageing for 3 days, then the germination was highly decreased. The 
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seed leachate evaluated by electrical conductivity test was detected prior to the change in seed 
germination. The conductivity value was significantly increased after accelerated ageing for 2 days. The 
DNA degradation was early observed starting from 1 day after accelerated ageing and continuously 
increased with increasing time of ageing along 8 days. The non-aged seeds of the CM 60 and Fort Lamy  
had  hightest  DNA concentration of 98.58 and 103.25 ng/£l, while the 8 days aged seeds had a lowest of 
9.71 and 12.53 ng/£l, respectively. All of the evidences obtained are consistent with the concept that DNA 
disintegrity and membrane deterioration may be the primary causes of seed deterioration in soybean 
leading to the loss of germination and seed vigor. 
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Y�$�����L% �!L �	�� 	�
�����!���`
����#�'���'$���
��,��,��0�#������
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% 1.5 �������	� �	�� proteinase K (10 
mg/ml)1 *������	� ��,�+�
%*!�� �����/�*!���#�' 65 
����K��K�$� ��� 30 ��#� �	�� 2x CTAB  (2% CTAB, 
100mM Tris-HCl pH8.0, 1.4 M NaCl, 25 mM EDTA pH 8.0) 400 *������	� ��,�+�
%*!�� ���#�' 65 
���
�K��K�$� ��� 30 ��#� �	�� chloroform: isoamyl (24:1) 700 *������	� ��,�+�
%*!�����Z��� 10 ��#� �/�*!
!,'��+��'$�#�' 12,000 �
�/��#� ��� 10 ��#� %"%�������$&, 6��������+�
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#�'
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�!����	����#�'%"%

��� ��,�+�
%*!�� 3 ��#� �����	�� 
chloroform: isoamyl (24:1) 700 *������	� ��,�+�
%*!����� Z 10 ��#� �/�*!!,'��+��'$�#�' 12,000 �
�/��#� ��� 
10 ��#� %"%�������$&, 6��������+�
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�%��
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#�'�$L� 	���/�%,� �����/�*!��'��+��+�� ����$	��
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���	�V���
����L%
,�U�.  
�����
��
����L%
,�U�.#, 6� 2 
,�U�. �%��
$���	�
��3'
�	����$������������
�$�#�'�
�'��� 6� �%$��&��� 3 �,�

����
��������
�$� �!
�.�KL�	.�����
��%����L���
$ ����%��
$�����%��L�+�,�����������
�$��!L ���$����� 4 
�,��!L �	��*! (Figure 1) �%$
�������L%
,�U�.�&�$��+�� 60 K�'��!L �
,�U�.#�'
�
��
	�
�����3'
���0Y�
 ���!
�.�KL�	.
�����
�	/'��������L%
,�U�. Fort Lamy K�'��!L �
,�U�.#�'	���#��	�
�����3'
���0Y�
 (Table 1) 
 

 
 

Figure 1 Effect of accelerated ageing on standard germination (SG) (%) of CM 60 and Fort Lamy seeds.  
 

Table 1 Percentage of standard germination after accelerated ageing of CM 60 and Fort Lamy seeds. 

Accelerated ageing (days) Standard germination ± SD* (%) 

CM 60 Fort Lamy 

0 89.33 ± 4.62 94.67 ± 2.31 

1 86.67 ± 2.31 93.33 ± 2.31 

2 85.33 ± 4.62 92.00 ± 0.00 

3 84.00 ±4.00 90.67 ± 2.31 

4 73.33 ± 4.62 80.00 ± 4.00 

5 34.67 ±2.32 53.33 ±2.31 

6 16.00 ± 4.00 28.00 ± 6.93 

7 13.33 ± 6.11 24.00 ± 8.00 

8 12.00 ± 6.93 14.67 ± 4.00 

* Standard deviation 
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��3'
�	, 6��	��,�#�' 3 �
��������
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�%$
�
,	������,'�*+������L%
,�U�. Fort Lamy ��
$���������L%
,�U�.�&�$��+�� 60 (Figure 2 ��� Table 2) 
 

 
 

Figure 2 Effect of accelerated ageing on electrical conductivity (EC) (£s/cm/g.seed) of CM 60 and Fort 

Lamy seeds. 
 

Table 2 Electrical conductivity (EC) after accelerated ageing of CM 60 and Fort Lamy seeds. 

Accelerated ageing (days) Electrical conductivity ± SD* (£s/cm/g seed ) 

CM 60 Fort Lamy 

0   57.27 ± 2.58   48.32 ± 2.95 

1   58.29 ± 5.02   48.49 ± 0.46 

2   58.97 ± 0.9   48.32 ± 5.15 

3   82.60 ± 11.19   79.28 ± 1.47 

4 106.41 ± 10.56 104.59 ± 10.35 

5 108.50 ± 2.91 108.63 ± 10.85 

6 127.64 ± 2.30 116.10 ± 17.04 

7 143.47 ± 28.20 139.77 ± 19.58 

8 153.71 ± 12.46 150.21 ± 0.60 

* Standard deviation 
 

�������������
���	�V���������,'�*+��
����L%
,�U�.B,'��+�3
����0�#�'���������
�$��� 6�+� ��
�
%���
��,��������������3'
���0Y�
�
����L%��B,'��+�3
� �%$
���$. ����0� (2549) ��� Vieira et al. 
(1999) ��?� �$�%$ Goel et al. (2003) �����B,'�&��
��%$ Kapoor et al. (2010) #, 6��� 6
����+�,�����������
�$�  
�����
��
����L%
,�U�.�%�����0�#�'������,'�*+��
����������L%�
�'��� 6�	����$������������
�$�#�'����� 6� ���
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�,'�*+��
�������%�������"G���$���������B�
��$3'
+����K��.�
����L%�������L��,������	���Z #�'
$"�Y�$��
���L% (Delouche and Baskin, 1973) 
 

M      0    1     2      3     4     5      6     7      8 

 
(a) 

M     0      1     2      3     4     5      6     7      8 

 
(b) 

Figure 3 Genomic DNA from soybean seeds cv. CM 60 (a) and Fort Lamy (b) after 0-8 days of 
accelerated ageing test (M=100 bp DNA Ladder). 
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����L%
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L��
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