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=��! ��� 
 ก��I��B�AJ�A���K?L��B����	M����������N�ก���B���?���OI�AM�������N�ก�L������?�������OI
���C?��P��Q�I���� IP����ก� logistic �R�ก��I��B�AM�P�BLS�>���ก�QBB��L�>L?B�������OI���C?� ���
�ก��
���� ���������������ก�� �R�ก�
Tก��ก�>���OI���C?��P��Q�I���� 2 ���C?� �	� ���C?� SCHB521 ��� 
SCHB522 ก�
Tก���>�B�LY� 2 �����	� �����AM 1 
Tก���?�������OI���Bก��กO>�ก�� QI��R����OI���C?��P��Q�I
������JB 2 ���C?� �กO>�ก��Z�PN��P�B�AM��>�?����Z����>�?�������I�P�� ��P��?�����OI���C?�����[��>�?����
N���ก������B\ ZIP�ก� ����B�กN��P�BLS�>���ก����N�����Z� ��������O�N�ก�B�ก �?ก�I	�� �LY����� 8 
�I	�� �����AM 2 
Tก���?�������OI���Bก���B���? QI��?�����OI[�กก��I��BN������AM 1 �?ก\ �I	������B���?IP��
�?���̂�� 41 �B
��_��_A�� �����	J�������C� 100 �L���_O��� 3 ���B���� �	� 72, 96 ��� 120 ��M�Q�B ��P���[��>
�?�������OI���C?�ZIP�ก� ����B�กN��P�BLS�>���ก����N�����Z� ��������O�N�ก�B�ก [�กก�
Tก���>��� 
��	M���B���?���OI���C?��P��Q�I�����LY����� 96 ��M�Q�B N�P���ก��R����IP����ก������R��AM�?IN��P��Q�I������JB 
2 ���C?� ���[�กก�L��������������R���B��ก�IP��ก������ d-statistic �>���N�ก��R�����P��Q�I����
���C?� SCHB521 ��� SCHB522 ����ก�> 0.87 ��� 0.90 ����R�I�>  

�>��>��!?: �P��Q�I�������
�, ก���B���?���OI���C?�, �R�������?���OI���C?� 
  

ABSTRACT 
 The objective of this study was to investigate of optimal time under accelerated aging 
condition for evaluation seed quality of sweet corn with a logistic equation. The experiment was 
conducted at laboratory Seed Processing Plants, Faculty of Agriculture, Khon Kaen University. The 
study with two sweet corn seed varieties SCHB521 and SCHB522.The experiment was divided into two 
parts. The first part study of seed quality after storage the two varieties sweet corn seed under 
controlled and ambient conditions. The germination test was conducted monthly for eight months. The 
second part of seed was accelerated aging at 41oc, 100% relative humidity for 3 periods at  72, 96 
and 120 hours. They were evaluated for germination under laboratory and field conditions and speed 
of germination. The highest d-statistic was found when predicting by accelerated aging period for 96 
hours. The highest values for prediction of corn varieties SCHB521 and SCHB522 equal 0.87 and 0.90 
respectively. 
Keyword: super sweet corn, accelerated aging seed, seed longevity prediction. 
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1.  =��>� 

ก���	M���?������B���OI���C?��LY�ก��L�AM���L�B�AM�ก�I�TJ���JB�������?ก�ก���B�A�������B���OI ����LY�
ก�>��ก��A MZ������K��?I�� JBZ��N�P�ก �I�T J�ZIP _T MBLl[[���A M�Am����ก���	 M���?������B���OI��[�ก�I[�ก
ก�>��ก�m��� [TB�R�N�P�?������M��P���B���OI���C?��A������ก���Bก�������Bm�������?ก��กO>�ก�����OI
��ก���Bก�� [TB�LY�Ll@����Bก�[�Iก�ก�N�P���OI���C?� ��CAก���TMB����K�R���N�PN�ก�L������?����ZIP �	�
ก���B���?���OI���C?�QI��R�N�P���OI�Aก���	M���?�����B��P��ก�>ก��กO>�ก�����N�P���������J�ก��� ����BZกO
���������AMN�PN�ก���B���?��B�	���������I[���ก���Bก���T J���^�ก�>�?������B���OI�	���������I I�B�� J�
���m̂P��[��[TBL������?�������OI���C?��P��Q�I����QI�N�P���B����N�ก���B���?��ก���Bก��IP����ก� logistic 
��	M������B����N�ก���B���?�AM��������R���>ก�L������?�������OI���C?��P��Q�I����  

 
2.  ��ก
�#J����"�ก�
 

1. ��"� >�����ก�
��K!�  
       ก�
Tก��ก�L��������?ก��กO>�ก��[�ก�?�������OI���C?��P��Q�I����QI���CAก���B���? ZIP�>�Bก�

IR�����ก��I��B��ก�LY� 2 ก��I��B���ก�	� 1) 
Tก��ก��L�AM���L�B�?������B���OI���C?����Bก��กO>�ก��N�
������I�P�����Bก�� 2) 
Tก��ก��L�AM���L�B��B�?�������OI���C?�QI���CAก���B���? 

1) ก�
Tก��ก��L�AM���L�B��B���OI 
 �R����OI�P��Q�I������JB 2 ���C?� �>�B��ก�LY� 2 ���� �����AM 1 �กO>�ก��N��P�B�AM��>�?�������I�P�� 

(�?���̂�� 15 �B
��_��_A��, �����	J�������C� 50 �L���_O���) �����AM 2 �กO>�ก��N��P�B�AMZ����>�?�������I�P�� 
[�ก��J��?���������B���OI���C?�����[�?������B���OI���C?�N���ก������B\ ZIP�ก� �����	J����OI���C?� ����B�ก��	M�
����N��P�BLS�>���ก� ����B�ก��	M�����N�����Z� ��������O�N�ก�B�ก��B���OI 

2) ก�
Tก��ก��L�AM���L�B�?�������OI���C?�QI���CAก���B���? 
   �?���������B���OI���C?��P��Q�I�����AMm���ก��กO>�ก��N�������I	�� L���� 200 ก������B���? QI�N��K?BmP�

���>�B��P���B>����กB��B���?�AM�A����JB���I 10x10x0.3 �_������ N�ก���B������ก�AM�A�JR���^�IP�����B m���JR����B[�ก�	J�
���กBL���� 1 �_������ �ก�AM����OIN�P��^�N���ก����A�B����LY���J�>�B\ ��	M�N�P���OI����K���m��ก�>�����	J�ZIP����B
��M�KTB�����MR����� (�����	J�������C� 100 �L���_O���) LpIq�ก���B���m�TกIP���K>ก�� ��P��R�ก���B��B���?ZLZ�PN��^P��B���? 
�AM�?���̂�� 41 �B
��_��_A�� �����	J�������C� 100 �L���_O��� (ISTA, 2004) N�P����N�ก���B���? 3 ���B�����	�  72, 96 ��� 
120 ��M�Q�B ��P��R����OI�AMm���ก���B���?N���������B����[��>�?�������OI���C?� ZIP�ก� �����	J����OI���C?� ����B�ก��	M�
����N��P�BLS�>���ก� ����B�ก��	M�����N�����Z� ��������O�N�ก�B�ก��B���OI 

2. ก�
L
�K��=��������� �!�"#������������������M�=!L�ก�
 
  �?���������B���OI���C?��P��Q�I���� �������I��>N��P�BLS�>���ก��>> between paper [R���� 4 _JR�\ �� 100 
���OI ��P���[��>����B�ก ���Bก�����N�����AM 4 (first count) KTB����AM 7 (final count) QI�[R���ก��ก����P�ก�P�Lก�� �P�
ก�P�Z��Lก�� ���OI��OB ������OI��� [�ก��J���B��m��LY��L���_O�������B�ก QI��R����I�B�AJ 
 

�L���_O�������B�ก      =   [R�����P�ก�P��AMB�กLก��  x 100 
[R�������OI�AM���� 
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3.  ก�
����
���#$���O� 

      3.1 ���������P��^�ก��L�AM���L�B��ก����?������B���OI���C?��P��Q�I������M��P� ���Bก���B���? ���
�กO>�ก�� QI�N�P�m�ก��I��B�>> completely randomized design (CRD) [R���� 4 _JR� ����LA�>��A�>����
��ก���B��B����u�AM���B��ก������B\ IP����CA Duncanvs multiple range test (DMRT) QI�N�PQL�ก�����������B
�K��� SAS version 9.1 
       3.2  ก�L�������������KN�ก��กO>�ก�����OI�P��Q�I����QI�ก���B���? _TMB�A��CAก�L�����I�B�AJ 

3.2.1 ������������ก��I�B��B����B�ก��B���OI�P��Q�I��JB 2 ก���CA�AMm���ก���B���?���ก��กO>
�ก����JBN������AM��>�?����Z����>�?� QI�ก��L�B�P��^�����u�AM�����B�กN��P�BLS�>���ก�N���������������B
ก���B���?����กO>�ก����JBN�������I�P���AM��>�?����Z����>�?� _TMB��^�N�̂L logistic equation �LY� linear 
equation [�ก linear regression I�B��ก� 
                 

            
Ckte

G
−

+
=

)(1
100              ( logistic equation) 

     

]
100

ln[
G

G
Ckt

−
=+−          ( linear equation) 

 
  ��	M� G = �L���_O�������B�ก��B���OI k = ����B�AMก���	M����B���OI  C = ����B�AM������M��P���B���OI 

3.2.2  �LA�>��A�>��� k QI�N�P��CA Homogenity of Regression Coefficients (Gomez and Gomez, 1984)  
     - �LA�>��A�>��� k �����B���OI�P��Q�I��JB 2 ก���CA�AMm���ก���B���?���OI���ก��กO>�ก����JBN�
������I�P���AM��>�?����Z����>�?��?���̂�� 
                   - �LA�>��A�>��� k �����Bก��กO>�ก��N�������I�P���AM��>�?����Z����>�?�N��?ก\ก���CA 

3.2.3  �����L����C�z����ก���	M��������L����C�z�?������M��P���B���OI  
                     - �����L����C�z����ก���	M�� QI�ก�����I�������  k �����Bก���B���?ก�>ก��กO>�ก��N�������I�P���AM
��>�?����Z����>�?�N��?ก\ก���CA 

3.2.4  ก���[��>���������R���B��ก��R���� ��[��>���������R���B��ก��R����QI�
�LA�>��A�>��� d statistic �LY�ก��LA�>��A�>�����B����AMZIP[�กก���B�ก� (observed values) ก�>����AMZIP[�ก
ก��R����QI���ก��R���� (simulated values) ��	M���[��>���������R���B��ก� _TMB��ก��AMIA[�N�P��� 
 d statistic �̂B (�A���Nก�P��A�B 1) ����K�R����ZIPI�B�AJ (Wallach and Goffinet, 1987) 

                              d= 1- , 0 ≤ d ≤ 1 

 
     ��	M� n = [R��������P��^��AM��B�ก�    O = ����u�AM���B�����B�ก� 
           Pi = ����AMZIP[�กก��R����   P'i= Pi- O 
          Oi   = ����AMZIP[�กก���B�ก�         O'i= Oi        
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3.  P�ก�
� ��� 
 1. P�K�กก�
QRกS�ก�
�������J������������ ��!�ก�
�ก�=
!กS�$���!�"#$���%� �������QS�!�"#

SCHB521J�� SCHB522 ���P���ก�
�ก�=
!กS�������J� ����L���ก!���V����� 8 � ��� 
       ก��L�AM���L�B�?�������OI�P��Q�I���� �����Bก��กO>�ก��N�������I�P���AM���Bก�� �>��� �P��Q�I
�����A�?�����I�B��JBN��P�B��>�?����Z����>�?� ���Z���A������ก���Bก����B�K��� ����>������OI�AM�กO>�ก��N�
�P�BZ����>�?��A���Q�P��?�������OI�I�B�O�ก��� (Table 1 and Table 2) 
 2.  P�ก�
�������J������������ ��!�ก�
�
����� 
      ��	M���B���?���OI�P��Q�I����N���������B��Bก��กO>�ก�� �>��� ���������Bก���B���?����TJ��Am��R�
N�P�����	J����OI���M��̂B�TJ� ����R�N�P����B�ก��B���OI�I�B�����������AM����TJ� ��ก[�ก�AJ��	M��R����OI�P��Q�I
�����AM�A�?������M��P���ก���Bก��ZL��B���?N�������IA��ก���>��� ���OI�AM�A�?������M��P��MR�ก���[��I�B��กก���
���OI�AM�A�?�����̂B (Table 1 and Table 2) 
 

Table 1  Seed germination under laboratory after different storage periods and aging of sweet corn seed variety 
SCHB521. 

Germination (%) Seed deterioration rate 
Accelerated aging periods (hours) 

Storage 
condition 
(month) 

Germination 
(%) 

Average of 
seed 

deterioration      
rate  72  96  120  72  96 120 

(Control room)          

0 100 a 100 a 100 a 98 a 0 0 1.06 
1 100 a 99 b 98 a 97 a 1.77 1.15 1.14 
2 98 b 97 b 96 b 95 b 0.13 0.17 0.18 
3 99 b 97 ab 95 b 94 b 0.1 0.41 0.36 
4 98 b 97 b 96 b 94 b 0.13 0.17 0.22 
5 96 c 95 c 94 b 93 b 0.19 0.05 0.11 
6 96 c 93 d 93 c 91 b 0.36 0.21 0.11 
7 94 d 89 d 89 d 86 c 0.22 0.16 0.18 
8 92 d 

0.03 

88 d 87 d 71 d 0.18 0.11 0.3 
F-test **   ** ** ** ns ns ns 
%CV 0.60   1.16 1.67 2.08  -  - -  

average     -  -   - 0.3 0.27 0.4 
(uncontrol 
room)         

0 98 a 96 a 95 a 94 a 0.23 0.1 0.04 
1 96 a 95 b 94 a 92 b 0.07 0.1 0.14 
2 96 b 94 b 95 a 95 a 0.24 0.12 0.1 
3 96 b 95 ab 95 a 93 b 0.34 0.12 0.02 
4 96 b 95 b 93 ab 92 b 0.24 0.097 0.04 
5    93 bc  91 b 90 b 89 b 0.19 0.08 0.06 
6 86 c 86 c 85 bc 73 c 0 0.02 0.16 
7 84 c 80 c 71 c 70 c 0.09 0.19 0.19 
8 84 c 

0.007 
 
  

43 d 43 d 35 d 0.64 0.48 0.45 
F-test **  ** ** ** ns ns ns 
%CV 0.5   3.5 5.8 4.7 - - - 

average -     -  - -  0.23 0.15 0.13 
ns,** non significantly different and significantly different at (p≤0.01) 
Means within the same column followed by the same letter are not significantly different according to DMRT at (p≤0.05) 
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Table 2 Seed germination under laboratory after storage and aging of sweet corn seed variety SCHB522. 
Germination (%) Seed deterioration rate 

Accelerated aging periods (hours) 
Storage 

condition 
(month) 

Germination 
(%) 

Average of 
seed 

deterioratio
n      rate 72  96  120 72 96 120 

(Control room)         
0 100 a 100 a 98 a 98 a 0 1.32 1.06 
1 100 a 99 a 97 a 97 a 1.53 1.43 1.14 
2 99 a 97 b 97 a 98 a 0.37 0.27 0.14 
3 96 b 93 b 95 a 91 b 0.19 0.058 0.17 
4 94 b 83 bc 87 b 85 b 0.38 0.21 0.2 
5 90 c 71 c 60 c 63 c 0.43 0.44 0.33 
6 90 c 69 c 55 c 49 cd 0.46 0.49 0.44 
7 84 d 63 c 54 c 47 cd 0.37 0.37 0.35 
8 78 d 

0.03 

52 d 38 d 32 d 0.39 0.43 0.4 
F-test **   ** ** ** ns ns ns 
%CV 0.9   2.9 3.8 3.13 - - - 

average -     - -  -  0.5 0.6 0.47 
(uncontrol         

0 93 a 92 a 92 a 93 a 0.24 0.07 0 
1 92 a 95 a 93 a 92 a 0.16 0.06 0.02 
2 90 a 93 a 93 a 91 a 0.12 0.09 0.02 
3 88 ab 88 b 89 a 87 b 0 0.08 0.01 
4 87 ab 71 b 72 b 66 bc 0.33 0.23 0.24 
5 85 c 56 c 51 c 40 c 0.49 0.42 0.42 
6 80 c 51 c 49 c 27 cd 0.44 0.35 0.47 
7 78 d 45 d 43 c 23 cd 0.48 0.38 0.49 
8 76 d 

0.007 

40 d 36 d 19 d 0.51 0.43 0.52 
F-test **   ** ** ** ns ns ns 
%CV 1   2.8 1.9 3.3 - - - 

average -   - - - 0.3 0.2 0.2 
ns,** non significantly different and significantly different at (p≤0.01) 
Means within the same column followed by the same letters are not significantly different according to DMRT at (p≤0.05) 
 

 3.   P�K�กก�
�������!��!�"#
������$���O�ก�
�ก�=
!กS�ก!=ก�
�
���������  J����ก�
�>���� ���������   
       [�กก���������ก���	M����B���OI���C?��P��Q�I�������
� �>��� ก��I�B��B����B�ก��B���OI������Bก���B���? 
���ก��กO>�ก���LY��>> sigmoid curve _TMBก��I�B��B����B�ก��B���OI�TJ�ก�>��������� 2 ��� �	� ����B�AMก���	M����B
���OI (k) �������B�AM������M��P���B���OI (C) �AMZIP[�กก��L�B�P��^��u�AM���B����B�กN���������B������Bก���B���? ���
����ก��กO>�ก���AM��^�N�̂L logistic equation N�P�LY� linear equation [�กก���ก��P�IP�� linear regression I�B��ก� 

             
Ckte

G
−

+
=

)(1
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1) [�ก linear equation ����K������B�AMก���	M����B���OI (k) �������B�AM������M��P���B���OI (C) N����
��ก���CA [�ก����B�ก��B���OI���Bก��กO>�ก���>������ k ��B���C?� SCHB521 ��� SCHB522 Z����ก���Bก��QI�
�>������ k ��B���OI�AM�กO>�ก��N��P�B��>�?����Z����>�?�����ก�> 0.03 ��� 0.007 (Table3 and Table 4)  
 2) ก��P�B��ก��R�����?�������OI���C?�QI���CAก���B���?�LY�ก��P�B��	M�B�	�N�ก�����L������?���� 
��B���OI���C?�����B�I�O�QI���ก��R����[���^�N�̂L��B��ก� logistic  [�กก������ k  �R�N�P����K�P�B
����������C������B�P��^�����B�ก[�กก��กO>�ก�� ���ก���B���?ZIP QI��>�����I������� k  �����Bก��กO>�ก��
ก�>ก���B���?��� 72, 96 ���120 ��M�Q�B �LY�����B�AMก���	M����B���OIN�ก��R�����?�������OIQI���ก� logistic 
(Table 3 and Table 4) 
 3) ��	M�N�P����B�AMก���	M����B���OI�R�����?�������OI���C?� ����I��>���������R���B��ก�QI�ก�
�LA�>��A�>�������B�ก[�กก��R����ก�>�������B�ก[�BQI�N�P��� d-statistic �LY�I���A�AJ��I���������R� �>��� ����B
ก���	M����B���OI�AMZIP[�ก��I������� k �����Bก��กO>�ก��ก�>ก���B���?��� 96 ��M�Q�B ����ก�> 0.1N�P��� d-statistic 
�̂B�AM�?IN�ก��R�����?ก\ ���� ��^�N����B 0.8-0.9 (Table 5)  
 

Table 3   Proportion of seed deterioration coefficient (k) between sweet corn seed after storage proportion  with after 
aging of variety SCHB521. 

Conditions 
Aging 

periods  
(hours) 

Average 
deterioration  

 rate (k) 
ks:ka 

Ratio of seed 
deterioration 
(ks:ka ) value 

After storage in control  room (ks)  0.03   
After aging in control  room(ka)  72 0.3 1:10 0.1 
 96 0.3 1:10 0.1  
 
After storage in uncontrol  room(ks) 
After aging in uncontrol  room (ka) 
  

120 
 

72  
96  
120  

0.4 
0.007 
0.13 
0.15 
0.23 

1:13 
 

1:18.5 
1:21 
1:33 

0.07 
 

0.05 
0.04 
0.03 KS= rate of seed deterioration after storage, Ka= rate of seed deterioration after accelerated aging 

ks:ka= proportion of seed deterioration rate between sweet corn seed after storage with after aging 
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Table 4  Proportion of seed deterioration rate (k) between sweet corn seed after storage by after aging of variety 
SCHB522. 

Conditions 
Aging 

periods  
(hours) 

Average 
deterioration  

 rate (k) 
ks:ka 

Ratio of seed 
deterioration 
(ks:ka ) value  

After storage in control room (ks) 
After aging in control room(ka) 

 
72 

0.03 
0.5 

 
1:16 

 
0.06 

 96   0.6 1:20 0.05   
 120 0.6 1:20 0.05 
After storage in uncontrol room(ks) 
After aging in uncontrol room (ka) 
 
  

 
72  
96 
120  

0.007 
0.3 
0.2 
0.2 

 
1:10 
1:7 
1:7 

  
0.1  
0.1  
0. 1 

KS= rate of seed deterioration after storage 
Ka= rate of seed deterioration after accelerated aging 
ks:ka= proportion of seed deterioration rate between sweet corn seed after storage with after aging 
 
 
Table 5  Comparision  of seed deterioration rate between predictable seed germination by seed deterioration 

constant  and observation data seed germination in term d-statistic  values. 
Condition   Aging periods (hours) Ratio of seed deterioration  d-Statistic 

Storage in control room    
SCHB 521 72 0.1 0.86 
SCHB 522 72 0.06 0.83 

Storage in uncontrol room    
SCHB 521 72 0.05 0.83 
SCHB 522 72 0.1 0.81 

Storage in control room     
SCHB 521 96 0.1 0.87 
SCHB 522 96 0.05 0.90 

Storage in uncontrol room    
SCHB 521 96 0.04 0.83 
SCHB 522 96 0.1 0.90 

Storage in control room    
SCHB 521 120 0.07 0.67 
SCHB 522 120 0.1 0.86 

Storage in uncontrol room    
SCHB 521 120 0.05 0.86 
SCHB 522 120 0.1 0.77 
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�?������B���OI���C?�ZIP �����	M��LA�>��A�>���������R���Bก��R�������ก���	M���?������B���OI���C?� IP����� d-
statistic �>���ก���B���?��� 96 ��M�Q�BN�P������������R���Bก��R�����̂B�AM�?IQI�N����C?��P��Q�I�������C?�
SCHB521 ��� SCHB522 ����ก�> 0.87 ��� 0.90  ����R�I�> 
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