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Abstract 

The improper harvesting time can result in producing poor quality seed because leakage from the seed coat increases under 

these conditions. As such, it is critical to determine the proper seed moisture at the harvesting time. This study is included 

two years conducted in 2018 and 2019 as a factorial in the form of a randomized complete design under three replications. 

The first factor contains three corn varieties (Simon, AS71 and KSC703) whereas the second factor contains four harvesting 

times in terms of the seed moisture content (30, 35, 40 and 45%). The obtained results indicate that the highest electrical 

conductivity is observed in the early harvest treatment with 45% moisture, whereas the lowest electrical conductivity of corn 

seeds is observed in the treatment with 30% moisture at the harvesting time. The early harvest with 45% moisture decreases 

the viability as well as the percentage and germination rate of corn seeds. The highest viability of corn seeds at 35% moisture 

at the harvesting time is observed in AS71 varietie. Moreover, the germination of corn seeds of the Simon and KSC703 

varieties did not reveal a statistically significant difference in the treatment of 30% moisture at the harvesting time with 35% 

and 40% moisture. The treatment with 45% moisture delayed the germination rate. In general, due to the reduction in the 

germination response at high moisture content at maturity time for standard and aging acceleration test, 30 and 35% moisture 

content at maturity time were found to be appropriate to produce high quality corn seeds. 
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Table 1- Analysis of variance (mean square) for studied traits with standard test and aging acceleration  

����X � �����  

Germination Rate  
����X �b#������  

Germination Max  
A�&8�����+ �7 ���� ����  

Viability by Tetrazolium 

�N���N8� ����B  
Electrical Conductivity 

"
��	 �X!
  
DF  

�&&g+ \7�<�  
S.O.V 

"�&2  
Aging  


!�������  
Standard  

"�&2  
Aging  


!�������  
Standard  

"�&2  
Aging  


!�������  
Standard  

"�&2  
Aging  


!�������  
Standard

  
- - 

** 0.000002  ** 0.00002  ns 31.4  ** 34.6  ns 45.5  ** 84.6  ** 140.2  ** 146.1  2 A�J!�  
Variety 

** 0.000003  ** 0.000008  ** 937.3  ** 380.5  ** 882.8  ** 380.5  ** 2160.1  ** 1770  3 !�:�
�7 ���� !
 �7�? 

Moisture content in harvest 

ns 0.0000006  ns 0.0000003  * 74.0  * 26.4  ** 78.7  * 26.4  ** 116.9  * 108  6  A�J!� ×�:�
�7 ���� !
 �7�?! 

Variety× Moisture content in harvest 

ns 0.0000006  **0.000004  * 171.1  * 46.7  ** 234.7  * 46.7  ** 308.3  ns 9.3  1 F��  
Year 

ns 0.0000001  *0.000001  ** 174.0  ns 9.3  ** 190.7  ns 9.3  **404.0 ns 3.3  2  A�J!� ×F��  
Variety× Year 

0.0000005  0.0000010  93.5  25.6  98.2  25.6  123.1  106.6  2 !��N+ × F��  
Repeat × Year 

ns 0.0000002  ns 0.0000006  ns 16.1  ns 15.2  ns 27.4  ns 15.2  ns 15.6  ns 1.8  3  �:�
�7 ���� !
 �7�?! ×F�� 

Moisture content in harvest× Year  

ns 0.0000007  ns 0.000001  ns 20.1  ns 4.2  ns 33.1  ns 4.2  ns 10.3  ns 14.9  6 
 A�J!� × �:�
�7 ���� !
 �7�?! ×F�� 

Variety×Moisture content in harvest 

×Year  

0.0000004  0.0000005  27.0  9.0  22.9  9.0  19.9  20.5  48  �f�  
Error  

8.5  10.0  6.6  3.2  5.6  3.2  9.5  26.2  -  
K��&&g+ ;��i  

)٪( C.V  

* �** �ns   �7�<@� ;&+�+ F�C��� ef� !
 !�
5  �1 �<@� A�  � �Q!
.!�
  

*  ,**    and ns is significant at the 5 and 1 percent probability level, respectively and non-significant 
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Table 2- Comparison of mean interactions of variety and moisture content in harvest on electrical 

conductivity, viability by tetrazolium and germination max with standard test and aging acceleration test 

(2018 and 2019)  
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Variety 

���� !
 �7�?! 

�:�
�7  
Moisture in 

harvest (%) 

�N���N8� ����B 

Electrical Conductivity (%) 

����A�&8�����+ �7 ���� 

Viability by Tetrazolium (%) 

����X �b#������ 

Germination Max (%) 


!������� 
Standard 

"�&2 
Aging 


!������� 
Standard 

"�&2 
Aging 


!������� 
Standard 

"�&2 
Aging 

1397 

2018 

1398 

2019 

1397 

2018 

1398 

2019 

1397 

2018 

1398 

2019 

1397 

2018 

1398 

2019 

1397 

2018 

1398 

2019 

1397 

2018 

1398 

2019 

Simon 

30 6.6 d 4.6 d 36.6 f 34.6 fg 98.3 a 100 a 88.3 abc 84 a 98 a 100 a 84 ab 82 abcd 

35 9.3 cd 7.3 cd 38.6 ef 37.3 efg 96.3 ab 100 a 84.6 bc 80 abc 96 ab 100 a 80 abc 80 a-e 

40 18.6 bc 22 b 48.6 de 47.3 bcd 93.3 abc 96.6 bcd 81.6 cd 77 a-d 93 abc 96 abc 77 bc 76 b-e 

45 22 ab 25.3 ab 52.0 cd 52.0 ab 90 bc 93.3 cd 77.3 d 72 cd 90 bc 93 cd 72 cd 70 de 

AS71 

30 7.3 d 6.6 cd 37.3 f 22.3 h 98.3 a 99.3 ab 91.6 a 94 a 98 a 99 ab 86 a 89 a 

35 8.6 cd 11.3 cd 38.6 ef 31.3 g 97.3 ab 96 bc 87.0 abc 92 ab 97 ab 96 bc 82 ab 87 a 

40 23.3 ab 24 ab 64.0 ab 50.0 bc 93.3 abc 94 c 67.6 e 68 d 93 abc 94 c 68 d 82 abc 

45 30 a 27.3 ab 70.6 a 53.3 ab 88.6 dc 93.3 cd 63.3 e 56 e 88 c 93 cd 56 e 70 e 

KSC703 

30 7.3 d 10.6 cd 37.3 f 41.3 def 100 a 98.6 ab 89.6 ab 84 a 100 a 98 ab 84 ab 86 ab 

35 10 cd 14 c 40.0 ef 44.0 cde 96.6 ab 96 bc 85.0 abc 82 abc 96 ab 96 bc 82 abc 84 abc 

40 27.3 ab 26 ab 52.0 cd 53.3 ab 90.6 bc 90 d 84.3 bc 79 abc 90 bc 90 d 79 abc 80 a-e 

45 30 a 30 a 59.3 bc 58.6 a 81 d 86 e 77.6 d 72 cd 81 d 86 e 72 cd 72 cde 

Average - 16.7 17.4 47.9 43.8 93.6 95.3 81.5 78.3 93.3 95.1 76.8 79.8 

5&���&��<@� Y���� ���� �B !
 ����� Y��� "�!�
 ���B�7 "!�
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 5N��
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Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level 
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 �N�m�`8��=&� �%�&`�! �� �`@7 �`# ����!�B "�B!�#����

�� ����� �� ��6+�����X � ���� ���� !
 �&&g+ ;W� ����+ ���

 �`<�	�� E`��# !�`? �`7 �# ���B!17 F�� �B !
 .
�: �B!17


 �%�&�!
<`+ �&j�`+ �`h+ ���&7 �
��6&� ��6+� �S�	 ! "�`B

�� !��J �f&h� ���&%)Carvalho et al., 2019.(  

23������� 	��*��  

 �`̀ 7 �`̀:�
�7 ��`̀�� !
 �`̀ 7�?! "��`̀�h� � A�`̀J!� �`̀ j�

�`���X �b#����`��  "�`&2 ��`��	 � 
!�����`�� ��`��	 �`7

�<@� ��: \���+PB�`7 � F�`� �`j� 5&<uCB .
�7 !�
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A�J!�  K�6`Q 5`�� �`7 �:�
�7 ���� !
 �7�?! "���h� �

�<@�) �: !�
 F��X1PB�7 V���� .( �`7�?! � A�`J!� 
<#

 F�`� !
 �:�
�7 ���� !
1397  �1398  !
 �`# 
�
 ��`��

 ;W`� �`:�
�7 ��`�� !
 �`7�?! 
��=`�� �]`^�_� A�J!�

����X �Q!
 
B�#��� ��`��	 � 
!������� ����	 �7 ���

�% ��: \���+ "�&2) ��
 F��X2�7 .( 5���`�&7 �# "!�?

����XF�� !
 K!O ��� "�B1397  �1398  �7�?! !
30 

����X �Q!
 5���C# 5&<uCB .��	 ���7 �Q!
 !
 �`��

 !�C&+45  �`: ��B�`�� �`:�
�7 ��`�� !
 �`7�?! �Q!


) F��X2����X .( � 
!�����`�� ����	 �7 K!O "�B!17 ���

 !�`C&+ !
 ��: \���+ "�&2 ����	30  !
 �`7�?! �`Q!


 �`̀ 7 �`̀:�
�7 ��`̀ ��35  "!�`̀ �	 Y��`̀�� �`̀ 7�?! �`̀Q!


�`̀<@� ��=`̀&� �
�`̀7 [�`̀7 �`̀��
 "�`̀� �� .
��`̀� ��`̀�� "!�


 ��=`̀ &� �`̀ 7 �`̀:�
�7 ��`̀ �� !
 �`̀ 7�?!45  ;W`̀� ��`̀Q!
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B�#�`���X �`Q!
 !�
 F�`� �`B !
 .�`�
�% �`��

����X 
<#�� 
B�# ���� !
 �7�?! �Q!
 �7 �W�� ���

"��7 �:�
�7  
!�����`�� �7 �W�� ��: \���+ "�&2 ����	

 �`7�?! !
 ��`: \��`�+ "�&2 ����	 !
 .�: ��B���45 

�`���X �`Q!
 5���`�&7 ��`:�
�7 ���� !
 �Q!
�`��  !


 A�J!�Simon   PJ! !
 5���C# �AS71 .�: ��B��� 

 "�`̀&2 � 
!�����`̀�� ��`̀��	 "��`̀7 �`̀# 
�
 ��`̀�� V��`̀��

 "���h� � A�J!� �j� ���: \���+ �`:�
�7 ���� !
 �7�?!

����X � �� �7�<@� ���PB�`7 ��� �
�7 !�
 � A�`J!� 
<`#

�`<@� �6`Q 5`�� �7 �:�
�7 ���� !
 �7�?! "���h� !�


) �`̀�� F��`̀X1 � �`̀� 5���`̀�&7 �`̀# 
�
 ��`̀�� V��`̀ �� .(

����X ��`: \���+ "�&2 ����	 � 
!������� ����	 !
 ���

 PJ! !
 ;&+�+ �7KSC703  �Simon ��B��� ) �: F��X

3 � �``̀� ���``̀: \��``̀�+ "�``̀&2 ��``̀��	 !
 5&``<uCB .(

����X F�� !
 K!O ���1397  �1398  A�`J!� !
Simon  �
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AS71 �<@� "!��	 Y����) 
��`� ��`�� "!�
 F��`X3 .(

�`���X � �`� 5���`�&7 �`# 
�
 ��`�� ���
 V���� !
 �`��

 !�C&+30  �`: ��B�`�� �`:�
�7 ��`�� !
 �`7�?! �Q!


) F��X4 �� .(�`���X � �`� 5���C# ���
 "�� !
 �`��

45  �`7 �`# �`: ��B�`�� �`:�
�7 ���� !
 �7�?! �Q!


 !�``C&+40  K��``6+ �``:�
�7 ��``�� !
 �``7�?! �``Q!


�<@�) 
��� ���� "!�
 F��X4 .(  

 F��X3- ����X � �� "��7  A�J!� 5&���&� ����d�) ��: \���+ "�&2 ����	 � 
!������� ����	 �7 ���1397  �1398(  
Table 3- Comparison of mean variety on germination rate and germination uniformity with standard test and 

aging acceleration test (2018 and 2019) 

����X � ��(� �� !
) ���  
Germination Rate (per hour)  

A�J!�  
Variety 

"�&2 
Aging  


!������� 
Standard  

1398 
2019 

1397 
2018 

1398 
2019 

1397 
2018 

0.0081 a 0.0079 a 0.0064 c 0.0063 b Simon 

0.0080 ab 0.0077 ab 0.0070 b 0.0067 b AS71 

0.0074 b 0.0074 b 0.0088 a 0.0078 a KSC703 

0.0078 0.0076 0.0074 0.0069 Average 

5&���&��<@� Y���� ���� �B !
 ����� Y��� "�!�
 ���B
�7 "!�  F�C��� ef� !
 5N��
 ����	5  �Q!
��!���.  

Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level. 

 

 F��X4-  ����d��&�����X � �� "��7 �:�
�7 ���� !
 �7�?! "���h� 5&������� ����	 �7 ���) ��: \���+ "�&2 ����	 � 
!��1397  �1398(  
Table 4- Comparison of mean moisture content in harvest on germination rate with standard test and aging 

acceleration test (2018 and 2019) 
����X � ��(� �� !
) ���  

Germination Rate (per hour)  
�:�
�7 ���� !
 �7�?! 

Moisture in harvest 
"�&2 

Aging  

!������� 

Standard  
1398 
2019 

1397 
2018 

1398 
2019 

1397 
2018 

0.0083 a 0.0083 a 0.0080 a 0.0078 a 30 

0.0082 a 0.0077 b 0.0080 a 0.0073 a 35 

0.0074 b 0.0074 bc 0.0066 b 0.0064 b 40 

0.0075 b 0.0072 c 0.0071 b 0.0062 b 45 

0.0078 0.0076 0.0074 0.0069 Average 

5&���&��<@� Y���� ���� �B !
 ����� Y��� "�!�
 ���B�7 "!�
  F�C��� ef� !
 5N��
 ����	5  �Q!
��!���. 

Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level. 

  

����X ]^�_� "�B�Q!
 Z��: �+ ���� E��:) ���5 �
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PB�7 ��� ����% !��J �:�
�7 ���� !
 �7�?! A�J!� 
<#

�<@� �6Q 5�� �7 �:�
�7 ���� !
 �7�?! "���h� � !�


) ��� F��X5 Z��`: �`+ ���� 5���C# .(5 �10 �50 �90  �

95 ����X �Q!
 F�`� �`��1397  �1398  P`J! !
Simon 
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 �`���X Z��`: �+ ���� 5����&7 �# �<T�B ���
�% ��B���

 P`J! !
 ]`^�_� "�B�Q!
 "��7 ���AS71  �KSC703 

) �: ��B��� F��X7 5��`�C# �`# 
�
 ���� ���
 V���� .(

 Z��: �+ ����5 �10 �50 �90  �95 �`���X �`Q!
 !
 �`��

 !�C&+30 �?! �Q!
 ���
�% ��B��� �:�
�7 ���� !
 �7

����X "�B�Q!
 ���7 !
 "!��	 }�h8 �� �# �<T�B ���

�`<@� Y���� �:�
�7 ���� !
 �7�?! "���h� !
 "!�


 ����
��� !�`C&+ F�� �B !
 .30  ��`�� !
 �`7�?! �`Q!


 ��`̀B!�C&+ �`̀��
 �`̀7 �W`̀�� �`̀����+ "
��`̀� �`̀+ �`̀:�
�7

����X � ��) �B
 
�WS7 �! �����X F4.(  

 F��X5- ��: \���+ "�&2 ����	 !
 ��!�7 
!�� K�6Q "��7 (K�@7�� 5&���&�) p���!�� ��=M+ V���� 

Table 5- Analysis of variance (mean square) for studied traits of aging acceleration test 

�&&g+ \7�<�  
S.O.V 

 �X!


"
��	 

DF 

 Z��: �+ ����5 

����X �Q!
��� 

H05 

��� Z��: �+ �10 

����X �Q!
��� 

H10 

 Z��: �+ ����50 

����X �Q!
��� 

H50 

 Z��: �+ ����90 

����X �Q!
��� 

H90 

 Z��: �+ ����95 

����X �Q!
��� 

H95 

A�J!�  
 Variety 

2 ** 1891.6 ** 1545.4  ** 1050.1  * 478.8  * 616.4  

�:�
�7 ���� !
 �7�?!  
Moisture content in harvest 

3 ** 1563.3 ** 1364.9  ** 845.8  ns 40.0  ns 29.8  

 A�J!� ×�:�
�7 ���� !
 �7�?!  
Variety× Moisture content in harvest 

6 ns 155.4 ns 138.3  ns 152.4  ns 10.7  ns 17.7  

F��  
Year  

1 ** 1354.1 ** 1251.2  ns 159.5  ns 0.09  ns 0.22  

 A�J!� ×F��  
Variety× Year  

2 * 371.3 ns 295.6  ns 55.5  ns 81.2  ns 84.5  

!��N+ × F��  
Repeat × Year  

2 789.9 814.9  164.5  390.8  479.0  

 �:�
�7 ���� !
 �7�?! ×F��  
Moisture content in harvest× Year  

3 ns 92.0 ns 73.0  ns 15.1  ns 44.3  ns 32.4  

 A�J!� × �:�
�7 ���� !
 �7�?! ×F��  
Variety×Moisture content in harvest ×Year  

6 ns 84.6 ns 85.8  ns 184.9  ns 164.5  ns 159.7  

�f�  
Error  

48  105.8  124.7  94.5  152.9  209.7  

K��&&g+ ;��i)٪( C.V  -  16.2  15.0  7.4  7.2  8.1  

  

 �`̀7 �&j�`̀+ �`̀7 �`̀:�
�7 ]`̀^�_� ��`̀�� 
B�D`̀2 5`̀�� !


w��`̀:�`̀���X "�`̀B ��`̀: \��`̀�+ "�`̀&2 ��`̀��	 !
 �`̀��

: 0!�=% .��� �
�7 K��6�� r�^f��� K��j� �# ��� ��

 K�6`Q !
 �!1`7 F��� � �`�
 
��=�� �^CX �� !17 ;��_+

����X �7 >W+�� >���: !
 Z�i�� 5�� .�7�� �� 
��=�� ���

 !�&`�7 r�`?�� � A�`% "��`B � r	 � ��[�`? "!�
!�W��

) �`�� �`&CB� =���Nazari et al., 2020 ��`��	 �&j�`+ .(

7 �! !17 �&6&# �7 ��: \���+ "�&2 ��`J 
B�`# K!�Q �

 �`�a !����`� �`&��C+ F�hC`i� �`j� !
 !1`7 �`&<7 � �&���

 �``̀�� ��``̀: 0!�=``̀% !1``̀7 "�``̀B F�^``̀� �C``��2��&�  

)Rao et al., 2017 ��: \���+ "�&2 ����	 F�� �B !
 .(

 ;��<��� ���� �� �:�� K!O "�B!17 �&<7 ��: ��C# ;W�

�� �:�
�7 �`7 �
!�� K!�`�� �`# K!�`Q 5��`7 .

�`%

F�^�B � ��
 �j� !
 �8�^� �!���
 !����� �D�� �7 5&<X "�

�`� [�`7 �`7�?!) �`:�7Liu et al., 2020�`7 .( �`^# !�?

P�=�	 �&8�@� �7 �&j�+ �7 "�&2 ���`� � ��`<<# =&8�!�&B "�B

P��&�F�d��� �8�^� "�B������� 
��� ��<B
 ;W`� !1`7 "�

w��```: !
 
````B�#�```���X "�```B�```� �```�� 
�```:  

)Bailly, 2004.(  !�#���`� ��`: F�`@� �K��`6+ 5�� E&8


�`̀ j� !
 !1`̀ 7 �N�m�`̀ 8��=&� "�B�`̀ <����  K��`̀ 6�� >���`̀ :

�`�) �`:�7Urbanova and Leubner‐Metzger, 2018 .(

 ��=`&� 
B�`# �`7 As�`+ �`�� ����X �Q!
 
��=�� 5���7�<7

 ��`� ��`��2 �� ���+ �� �! �:�
�7 A��<B !
 !17 �7�?!

) ����
 �#18�Duquette and Kimball, 2019.(  
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 F��X6- ����X Z��: �+ ���� "��7 PJ! 5&���&� ����d����  K!O)1397  �1398��: \���+ "�&2 ����	 �h+ ( 

Table 6- Comparison of mean variety on germination duration corn (2018 and 2019) under aging acceleration test 

A�J!�  
Variety 

 Z��: �+ ����5 !
 �Q

����X(� ��) ���  
H05 (hour) 

 Z��: �+ ����10  �Q!


����X(� ��) ��� 

(hour) 05H 

 Z��: �+ ����50  �Q!


����X(� ��) ��� 

H05 (hour) 

 Z��: �+ ����90  �Q!


����X(� ��) ��� 

H05 (hour) 

 Z��: �+ ����95  �Q!


����X(� ��) ��� 

H05 (hour) 

- 
1397 
2018 

1398 

2019 

1397 
2018 

1398 

2019 

1397 
2018 

1398 

2019 

1397 
2018 

1398 

2019 

1397 
2018 

1398 

2019 

Simon 62.44 b 45.70 c 73.62 b 57.91 b 127.62 b 122.77 b 168.46 a 164.20 b 174.59 a 170.14 b 

AS71 72.29 a 71.27 a 82.65 a 80.91 a 130.33 b 125.71 b 170.29 a 171.71 ab 178.66 a 180.56 ab 

KSC703 68.13 ab 59.87 b 78.45 ab 70.89 a 137.53 a 138.07 a 173.95 a 176.57 a 181.03 a 183.23 a 

5&���&��<@� Y���� ���� �B !
 ����� Y��� "�!�
 ���B�7 "!�
  F�C��� ef� !
 5N��
 ����	5  �Q!
��!���. 

Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level. 

  

 F��X7- ����X Z��: �+ ���� "��7 �:�
�7 ���� !
 �7�?! "���h� 5&���&� ����d�) K!O ���1397  �1398��: \���+ "�&2 ����	 �h+ (  
Table 7- Comparison of mean moisture content in harveston on germination duration corn (2018 and 2019) 

under aging acceleration test 

 
 !
 �7�?! "���h�

�:�
�7 ���� 
Moisture content 

in harvest (%) 

 Z��: �+ ����5  �Q!


����X(� ��) ��� 

H05 (hour) 

 Z��: �+ ����10  �Q!


����X(� ��) ��� 

(hour) 05H 

 Z��: �+ ����50  �Q!


����X�(� ��) �� 

H05 (hour) 

 Z��: �+ ����90  �Q!


����X(� ��) ��� 

H05 (hour) 

 Z��: �+ ����95  �Q!


����X(� ��) ��� 

H05 (hour) 

- 
1397 
2018 

1398 

2019 

1397 
2018 

1398 

2019 

1397 
2018 

1398 

2019 

1397 
2018 

1398 

2019 

1397 
2018 

1398 

2019 

30 54.86 b 52.55 b 66.84 b 63.71 a 123.08 b 122.03 b 167.74 a 170.70 a 175.88 a 177.88 a 

35 62.82 b 51.06 b 73.23 b 62.61 a 128.65b 124.79 ab 171.70 a 168.74 a 178.72 a 175.20 a 

40 74.55 a 65.96 a 84.80 a 77.45 a 138.10 a 136.18 a 170.15 a 172.46 a 178.16 a 180.24 a 

45 78.25 a 66.21 a 88.11 a 75.85 a 137.47 a 132.38 ab 174.00 a 171.40 a 179.60 a 178.29 a 

5&���&��<@� Y���� ���� �B !
 ����� Y��� "�!�
 ���B�7 "!�
  F�C��� ef� !
 5N��
 ����	5  �Q!
��!���. 

Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level. 
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 !
Z�`̀CM�  �`̀7�?!30  �35 �`̀:�
�7 ��`̀�� !
 �`̀Q!
� 

"��7  K!O �&6&# �7 !17 �&8�+�`� ��W��<��`:�7.  "�`� ��

���
 �� �
�6���  PJ!Simon  ����`B �
�`7 �`�C# E&8
 �7

�`���X �`Q!
 � �N���N8� ��`��	 >���`: !
 �+[�`7 �`��

�� �&Q�+ ��: \���+ "�&2 � 
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