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�ก����I�ก��กJC�ก�����JK���?B ��L M�ก�C�B��������A�ก���������JA�A��A���JK ก��K��A�@M�@

���NBO��A����	P�O�������������NI�ก��กJC�ก�����JK���?B��Q��R�K�������
��SกT�� 3 ���?B��@PT���ก���Bก ���
ก����	�CKQ����OV�Aก��R���MW��Q�A (������กY��) RK���?@ก���A���B �W�ก��K��A�@P�Q�A��[��C�B�������JK
���?B� RAA��O�COBA�������JK���?B� ����ก��
���� ���������������ก�� KW�����ก��K��ARK��W����JK���?B�
�Q��R�K�������
��SกT����Bกก�C��������กY��KQ����?@ก���Bก�CC�O\�ก ���ก����	�C���JKKQ�������	�C
���ก�C��������กY�� RK�I�Q��	P�A���	�C���JK���?B��CC[����B�B�� SKK08 [�ก��M��C�A���JK���?B��Q��R�K����
���
���ก�Ô� 3 ���� �����@P 1 �W�����A���B���JK�@P�B���S�� 41°C �����	M�������?� 100% �O^�������� 8 ��� RK�
�B���������A���JK[�ก�S Q��A���B�Bกc��� ���JK���?B ������@P 2 ��� 3 �W��O�กJC�ก��I��Q�A��C�B� ��������C�B�
������K�Q���O^�������� 16 �K	�� ����B�����JK��	P���[��C�B�������Aก��กJC�ก���Bกc 2 �K	�� ก�
��[��C�B�������JK���?B�RK�
Lก��ก��O�@P���O�A����A�ก��A���JK�@P����I��Q�AOe�C���ก� ���I�������  
��������J�I�ก�A�ก  T�ก��K��A�C��� ����A�ก��A���JK�@P����I��Q�AOe�C���ก� ����@P����I������� 
��NLA�����J�I�ก�A�ก��A���JK�K�A��	P����������Aก���A���B���ก��กJC�ก���@P����LM�  ก���	P��
�B������A���JK���?B�RK�ก���A���B���ก��กJC�ก�����JK���?B���MA 2 ���� �@ก��O�@P���O�A�OI���A�K@��ก��
�CC logistic YLPAก���	P���B������A���JK���?B��Q��R�K�������
�K�Aก�����KQ[�กก��W����RK���ก� logistic 
���������O����?�fก���	P����A���JK���?B� YLPA��KAI�Q��J����ก���A���B�O^���?@�@PI�QO������B���� ������Bก�
�กJC�ก����A���JK���?B��Q��R�K�������
��KQ 
"A��A�"�B: ���JK���?B��Q��R�K�������
�  ก���A���B ก����	�C���JK���?B�  

 
ABSTRACT 

Germination and seed vigor are important parameters determining seed storability. The objective of 
this study was to evaluate storability of three hybrid sweet corn seeds with a fungicide, Metalaxyl, and seed 
coating, using accelerated aging technique. The experiment was conducted at seed quality testing section, 
Seed Processing Plant, the Faculty of Agriculture, Khon Kaen University. Seed of three sweet corn hybrids 
were initially treated by dressing method with a mixer of Metalaxyl and coating in a coater (Model SKK08). 
The fungicide-treated seeds method, and control seeds were subjected to accelerated aging at 41oC and 
100% relative humidity for 8 days. The germination test of seed sample during accelerated aging was carried 
out every day.  The fungicide-treated seeds were also stored under controlled conditions and ambient 
conditions for 16 month in order to compare germination test which was conducted at two-month intervals. 
The seeds were finally evaluated in both laboratory and field. Percentage of germination and speed of 
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germination reduced with time for both accelerated aging and storage. The results also indicated that seed 
deterioration increased with time of accelerated aging and storage under both controlled conditions and 
ambient conditions, and deterioration rate of the fungicide-treated coated seeds was not significantly different 
from the untreated control. The result were consistent across the test in both laboratory and field. Sigmoid 
curve were fitted well the deterioration patterns of accelerated aged seeds and stored seeds under controlled 
conditions and ambient conditions, and the patterns were quite similar, showing a logistic response which 
was described by logistic equation. The ratios of the conditions were very consistent. This result revealed that 
accelerated aging technique can be used to evaluate seed vigor and to predict seed storability. 
Key words: super sweet corn seed, accelerated aging, seed coating 

 
1.  �@
A� 

�B�������JK���?B��Ô�Oq[[���W���D����A��PAI��CCก�T����	� YLPARK�?������B�������JK���?B��@ก���	P���A
���A[�กก��Bก�ก���A�@����� (Taweekul, 1999;   CBD�@, 2550) ก���	P���B�������JK���?B�K�Aก����[����P��LM��	P��c
�����������@P����LM����Aก��กJC�ก��RK��u������JK���?B��Q��R�K�����Ô����JK�	��@P��	P���B����A��� ก���	P��
�B������A���JK���?B�[LA�Ô�OqD���W���D���ก�[�Kก�ก�C���JK���?B�I����Aก��Q� ��	P�A[�ก���JK���?B���[�ก����AT����@P
���ก���� ���A����A�ก��ก ���A�	M��@P ก�KS���@P��ก���Aก�� ��กTSQT����	�TSQ�Q����JK���?B�����NO������KQ������JK
���?B��v�� (lot) ���Ac��M�����N�กJC�ก��I�����IK�KQ�����@�AIK RK��Q�A�Ô���ก��@PI�Q�W�������Bก��กJC�ก��
���JK���?B��KQ (CBD�@������, 2550; Ellis and Robert, 1981; Roberts, 1972; Abba and Lovato, 1999; Munkvold, 
2002) กJ[��Ô������AI�ก�[�Kก���A�T�ก�I�Q���JK���?B��KQ����A������� 

 K�A��M����TSQ��[��[LA�KQ����	�ก�C��ก�� C������ [@. �S�������Y� [W�ก�K [LA�KQ
Lก���Q��S��B�������JK���?B�
I��J�����Ac ��MA�����P��Q� ���ก��O�@P���O�A�@P�ก�K�LM��W�����A���B���JK���?B��Ô����������LPA [�ก��M�[LA�W��Q��S���
I�Q�Q�A��ก��B�������JK���?B� RK�[�KI�Q��ก
Lก���KQ�@�������I�ก��W���[��I���ก���ก��W�R�Aก���[�� YLPA�Ô�
ก��W���[����������A����z���C���� YLPA�Ô�R�ก���KQ��{��CB���กI�Q�@O��Cก���I�ก��W���[��[�กO��KJ�
OqD��[�A ��	P�I�QO�R����I����A�����������O 
 

2.  $��ก�K�L���	�%ก�� 

   2.1 �W�A���K��A�@PRAA��O�COBA�������JK���?B� ����ก��
����� ���������������ก��� ��A�T�ก��K��A
�CC CRD 4 YMW� ��������K��A 16 �K	�� 
Lก��ก�C���JK���?B��Q��R�K���� 3 ���?B� YLPA�Ô����?B��SกT���KQ[�กC����
�����[�� �KQ�ก� �Q��R�K�������?B� SCHB1  SCHB2 ��� SCHB3 ก��K��A�KQ�C�A���JK���?B��Q��R�K��MA 3 ���?B���ก
���?B��� 3 ���� ��Q��W����K��AK�A�@M 
 1) �����@P 1 �W����K��C�B�����C	M�A�Q�ก���ก��กJC�ก������W��O��A���B��	P�
Lก���B�������JK���Aก� 
��A���Bก���ก��กJC�ก�� �KQ�ก� �����	M����JK ����A�กI��Q�AOe�C���ก����I������� ��������J�I�ก�A�ก��� 
���กก���A ISTA (ISTA, 2004) K�A�@M 

  1.1)  �����	M����JK 
      ก��K��C�����	M���A���JKKQ����?@ hot air oven method  �W� 4 YMW�c�� 5-10 ก�� K�A�@M 

(1) ��MA�B���S���SQ�C�@P�B���S�� 103 ± 2 °C ����MA���A��Q�O���� 30 ���@ ��	P�I�Q�K�C�B���S���A�@P 
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(2) �B���������A���JK 3 YMW� c ��O���� 5 ก�� C[B�Aก�O��A�C 
(3) ��PAก�O��A�C�Q����C���Lก�MW����กKQ���
���� 3 �W�����A (M1) 
(4) �W����JKI��ก�O��AO�K����PA�MW����ก  (M2) 
(5) �W��OI���SQ�CRK��O�K��ก�O��A��	P��O�K�SQ�B���S��[��K�PW��A��P�C���Lก������	P��B���S���SA�LM������K��   
      RK�I�Q���� 17 ± 1 ��P�R�A 
(6) ��	P��CกW���K����O�K��ก�O��A����@ก����@P[��W���ก[�ก�SQ�C��J[��Q��W��OI����QI�R��KSK�����	M�   
      ��MA��QI�Q��J�I�Q����O����  30 ���@ �W��O��PAC���Lก�MW����ก���A�C (M3) 

 

      ก��W����%�����	M��O@�C��@�C�MW����ก�K (wet weight basis) K�A�@M 
   %�����	M� = (M2 � M3) x 100 
                                                                    (M2- M1) 

      ��	P�   M1 = �MW����กก�O��A�����O�K, M2 = �MW����กก�O��A��O�K������JKก����C 
               M3 = �MW����กก�O��A��O�K ������JK���A�C 
  M2-M1 = �MW����ก�K��A���JK 
  M2-M3 = �MW����ก��A�MW��@P��S�I����JK 

1.2)   ����A�ก��A���JK���?B� (seed germination ) 
(1) ��[��C����A�กI��Q�AOe�C���ก�  RK��W�ก������CC BP (between paper) �W�ก��K��A 4 YMW�c ��  
     100 ���JK ��[��C����A�ก���Aก����� 4-7 ��� ��Q�O�����T�ก��K��C 
(2) ��[��C����A�กI������� RK��W�ก�����I�ก�C���� �W�ก��K��A 4 YMW�c �� 100 ���JK  
     ��[��C����A�ก���Aก����� 4-7 ��� ��Q�O�����T�ก��K��C 
 

     O�����T�ก��K��CRK��W�T�ก���[��C����A�ก�@P�Ô��Q�Oก�� ��K�Ô�% K�A�@M 
                                  ����A�ก��A���JK (%) = [W�������JK�@PA�ก�Ô��Q�ก�Q�Oก�� x100 

                                                       [W�������JK�@PO�Sก 
1.3) �����J�I�ก�A�ก (speed of germination) 

           ����K����[W�������JK�@P����I��������@PA�ก�Ô��Q�ก�Q�Oก�����[W��������@PI�QI�ก�A�ก�	�����@P��[��C  
��P��W���MA���ก���C����A�ก����ก (����@P 4 ���A����) [�NLA����BK�Q����Aก���C (����@P 7 ���A����) [�ก��M��W�T��@P�KQ��ก�� 
K�A�@M 

    �����J�I�ก�A�ก = T�����A      [W�����Q�ก�Q�Oก���@PA�กI��������� 
                                                                          [W����������A���� 

1.4) ก���A���B���JK���?B� 
   �W����JKI������ก���?@c �� 240 ก�� RK��C�AI��NBATQ����C�ANBA�� 15 ก�� ��AC����กA���K 

10�10�0.3 �Y������ �@P�@����MA��S�I�ก���A������กI���MW�ก��P� 100 Y@Y@ RK����กA�SA[�กT���MW� 1 �Y������ �����A���JK���I�Q
YQ��ก�� ��Q�O�KT�ก���AI�Q����ก����W��O��Q��SQ��A���B�@P�B���S�� 41 °C �����	M�������?�� 100 %� ������BK��A���JK���?B��W� 4 
YMW� I�Q����I�ก���A���B 7 ���A�����	� 24, 48, 72, 96, 120, 144 ��� 148 ��P�R�A ��Q��W����JK�@PT���ก���A���BI����
�����A����[��C�B�������JK���?B��KQ�ก� ����A�กI��Q�AOe�C���ก���������� ��������J�I�ก�A�ก 
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 2) �����@P 2 ��� 3 �W����JKI������ก���?@c �� 2 ก�R�ก�� �C�AI��NBA������ก���K 4�6 ��M� NBA�� 240 ก�� 
���T�LกO�กNBAKQ����	P�AT�Lก�CC��KQ�� ��ก���JK�@PC[BNBA��Q���ก�Ô� 2 ���� ����cก��I��Bกก���?@ I��I�NBA������ก
�@ก��M������KO�กNBA��Q��W��O�กJC�ก����QI��Q�A��C�B�������K�Q�� �B���S�� 15 ± 1 °C �����	M�������?�� 50 %� ����@ก
�����กJC�ก�����JK���?B�I����������C�B�������K�Q�� �B���������A���JK���?B���@P�กJC�ก��I���MA��A������K�Q�� ��
��[��C�B�����Q������K@��ก�Cก��K��C�B�������JK���?B����A[�กก����	�C���ก���A���B���JK RK��W�ก��B��
�������A����[��C�Bกc 2 �K	�� �W� 4 YMW�c�� 100 ���JKI��Bกก���?@ �Ô����� 16 �K	�� 

2.2 ก��������������������?���Aก��O�@P���O�A�B�������JK���?B��Q��R�K�SกT�������Aก���A���B���JK���
ก��กJC�ก�����JK���?B�RK�������������?���Aก��O�@P���O�A�B�������JK���?B����Aก���A���B���JK���ก��กJC
�ก��I������������K�Q�� RK�I�Q����������?�I�SO��A logistic regression ����W�ก�O�������������NI�
ก��กJC�ก����A���JK���?B�RK�I�Q��ก�    

Ckte
G

−
+

=
)(1

100  

     RK� G = %����A�ก��A���JK���?B� K = ������O����?�fก���	P����A���JK (���) C = ����A�@P������P��Q���A
���JK   t = �������ก���A���B��A���JK����������ก��กJC�ก�����JK (���) 

2.3 ก����������Q��S� 
  2.3.1 ก����������Q��S�ก��O�@P���O�A��ก����B������A���JK���?B��Q��R�K�������Aก���A���B ����กJC�ก�� 

I�Q�T�ก��K��A CRD 4 YMW� �O@�C��@�C������ก���A��A����u�@P���A��ก������AcRK�I�Q Duncan�s multiple range test 
(DMRT)  

  2.3.2 ก�O�������������NI�ก��กJC�ก�����JK���?B��Q��R�K�������
�  
1) ก��Q�A��ก��W�����B�������JK���?B��@PT���ก���A���B ���ก��กJC�ก����MAI������@P��C�B� 

��������C�B� RK�ก��O�A�Q��S�����u�@P�����A�กI��Q�AOe�C���ก�I���������������Aก���A���B ����กJC�ก��
��MAI�������K�Q���@P��C�B���������C�B� [�ก logistic equation I�Q�Ô� linear equation YLPA��S�I�SO��A linear 
regression K�A��ก� 

          
Ckte

G
−

+
=

)(1
100                         [1] 

     ]
100

ln[
G

G
Ckt

−
=+−                           [2] 

        ��	P� G = %����A�ก��A���JK k = ������O����?�fก���	P����A���JK C = ������O����?�f������P��Q�
��A���JK    t =�������I�ก���A���B�	��กJC�ก�����JK���?B� (���) 

2) �O@�C��@�C��� k RK�I�Q��?@ Homogeneity of Regression Coefficients (Gomez and Gomez, 1984)  
 2.1) �O@�C��@�C��� k �����A���JK�Q��R�K�������
���MA 9 ก���?@�@PT���ก���A���B���JK���

ก��กJC�ก����MAI��Q�A�@P��C�B���������C�B�   
 2.2)  �O@�C��@�C��� k �����Aก��กJC�ก��I��Q�A�@P��C�B� ��������C�B�������K�Q��I��Bกc ก���?@ 

3) ������A�@Pก���	P�� �������A�@P�B������P��Q���A���JK  
                          ������A�@P����ก���	P��RK�ก�����K������A��� k �����Aก���A���Bก�Cก��กJC�ก��I� 
�Q�A�@P��C�B� ��������C�B�������K�Q��I��Bกcก���?@ (��
�@��, 2545; CBD�@ ������, 2549 ��� 2550)  
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3. ��ก��@��$!L���	O��K� 
3.1 ก��O�@P���O�A�B�������JK���Aก���A���B ��	P���A���B���JK�Q��R�K�������
��SกT�����?B� �@PT���ก�

���	�C ���������	�C�� �C��� ��	P����������Aก���A���B����LM��@T��W�I�Q�����	M����JK���P��SA�LM� ����W�I�Q����A�ก
��A���JK�K�A�����������@P����LM� YLPAก����P������	M����JK��ก�LM��@T��W�I�Q���JK�@ก����I[�SA�LM����  ��AT�
��@����R�A�Q�Aก��W�A����A�Y��� �������A�ก�K�A (McDonald, 1999) ���ก��O�@P���B�������JK�@PT���ก�
���	�C ���������	�C����@�������Aก�� (Figure 1) 

3.2 ก��O�@P���O�A�B�������JK�Q��R�K�������
��SกT�����?B� �����Aก��กJC�ก��I�������K�Q���@P
���Aก�� �C��� �Q��R�K�������
��SกT�����?B� �@PT���ก����	�C ���������	�C����	P��กJC�ก��I��Q�A��C�B� ������
��C�B�������K�Q����� 16 �K	�� �@����A�ก�����ก���Aก����MAI������Q�AOe�C���ก� ��������� (Figure 1) YLPA
��K��Q�Aก�CA����A Abba and Lavato (1999) ��A�����ก��กJC�ก�����JK���?B��Q��R�K�@P�@�����	M� 10% ��QI��@P
�B���S�� 20 °C �����	M�������?� 40-50% ���JK���?B��Q��R�K�@����A�ก�SAก������JK�@P�กJC�ก����Q�@P�B���S�� 25 °C 
�����	M�������?� 65-70% �@P�������I�ก��กJC�ก������ก�� 

3.3 ����������?������A����A�ก��A���JK�Q��R�K�������
��SกT�����?B� �@PT���ก���A���B ���ก��กJC
�ก�� �C��� ����ก��K�A��A����A�ก��A���JK������Aก���A���B ����กJC�ก���Ô��CC sigmoid curve YLPA����
ก��K�A��A����A�ก��M��LM���S�ก�C��������� 2 ��� �	� ���O����?�fก���	P����A���JK (k) ������O����?�f������P��Q� 
(C) �@P�KQ[�กก��O�A�Q��S��u�@P���A����A�กI���������������Aก���A���B ���ก��กJC�ก�� I�SO��A��ก� 
logistic regression (Table 1, 2, 3, 4, 5 ��� 6)����@����������?�ก�� (Table 7) [LA����NI�QI�ก�O�����
�ก����
I�ก��กJC�ก�����JK�KQRK���ก��W��������A�ก��A���JK��	P��กJC�ก�����JKI�������C�B���������C�B� (��ก� 
3 ��� 4)  �@����A�@Pก���	P����A���JK����ก�C 0.008 ��� 0.009 ����W�K�C K�A��ก� 
 

                                                                                              [3] 
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Figure 1 Germination percentage  after accelerated aging process of super sweet corn (varieties SCHB01,   
SCHB02 and SCHB03) under laboratory condition (a1) and field condition (a2) and after storage under 
control condition (b1, b2) and ambient condition (c1, c2).   
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Table 1 Seed deterioration coefficients (k), initial seed quality constants (C) of sweet corn seed germination 
under laboratory after accelerated aging. 

                  treatment                           varieties  k C R2 

SCHB1  0.83 5.09 0.99 
SCHB2  0.87 5.00 0.97 

control 

SCHB3  0.83 5.11 0.97 
SCHB1  0.81 4.67 1.00 
SCHB2  0.77 4.20 0.98 

dressing with metalaxyl 

SCHB3  0.67 3.63 0.98 
SCHB1  0.79 4.65 1.00 
SCHB2  0.79 4.39 0.99 

coating with metalaxyl 

SCHB3  0.78 4.56 0.97 
 average  0.79 4.59 - 
 F-test  ns - - 

ns = not statistically significant  
 

Table 2 Seed deterioration coefficients (k), initial seed quality constants (C) of sweet corn seed germination 
under  field after accelerated aging. 

                  treatment                          varieties               k C R2 

SCHB1  0.82 5.07 0.98 
SCHB2  0.77 4.53 0.94 

control 

SCHB3  0.80 4.94 0.98 
SCHB1  0.71 3.71 0.98 
SCHB2  0.82 4.27 0.98 

dressing with metalaxyl 

SCHB3  0.75 4.12 0.98 
SCHB1  0.75 4.27 0.99 
SCHB2  0.78 4.29 0.95 

coating with metalaxyl 

SCHB3  0.81 4.60 0.98 
 average  0.78 4.42 - 
 F-test  ns - - 

ns = not statistically significant  
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Table 3 Seed deterioration coefficients (k), initial seed quality constants (C) of sweet corn seed germination 
under  laboratory after storage under control condition.  

                  treatment                          varieties  k C R2 

SCHB1  0.007 4.63 0.96 
SCHB2  0.006 3.93 0.95 

control 

SCHB3  0.007 4.62 0.96 
SCHB1  0.007 4.35 0.96 
SCHB2  0.004 2.74 0.98 

dressing with metalaxyl 

SCHB3  0.006 3.85 0.88 
SCHB1  0.007 4.73 0.98 
SCHB2  0.006 4.01 0.95 

coating with metalaxyl 

SCHB3  0.006 4.25 0.95 
 average  0.006 4.12 - 
 F-test  ns - - 

ns = not statistically significant  
 

Table 4 Seed deterioration coefficients (k), initial seed quality constants (C) of sweet corn seed germination 
under  field after storage under control condition. 

                  treatment                          varieties  k C R2 

SCHB1  0.007 4.38 0.98 
SCHB2  0.006 3.87 0.93 

control 

SCHB3  0.007 4.38 0.91 
SCHB1  0.007 4.11 0.95 
SCHB2  0.005 2.88 0.88 

dressing with metalaxyl 

SCHB3  0.007 3.83 0.89 
SCHB1  0.006 4.47 0.98 
SCHB2  0.006 3.86 0.93 

coating with metalaxyl 

SCHB3  0.006 4.10 0.92 
 average  0.006 3.39 - 
 F-test  ns - - 

ns = not statistically significant  
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Table 5 Seed deterioration coefficients (k), initial seed quality constants (C) of sweet corn seed germination 
under  laboratory after storage under ambient condition.  

                  treatment                          varieties  k C R2 

SCHB1  0.006 4.07 0.91 
SCHB2  0.006 4.16 0.94 

control 

SCHB3  0.006 4.08 0.89 
SCHB1  0.006 3.89 0.88 
SCHB2  0.004 2.53 0.91 

dressing with metalaxyl 

SCHB3  0.005 3.45 0.72 
SCHB1  0.006 4.16 0.94 
SCHB2  0.006 3.55 0.94 

coating with metalaxyl 

SCHB3  0.006 4.06 0.88 
 average  0.0057 3.77 - 
 F-test  ns - - 

ns = not statistically significant  
 

Table 6 Seed deterioration coefficients (k), initial seed quality constants (C) of sweet corn seed germination 
under  field after storage under ambient condition. 

                  treatment                          varieties  K C R2 

SCHB1  0.007 4.11 0.93 
SCHB2  0.006 3.83 0.82 

control 

SCHB3  0.007 4.17 0.94 
SCHB1  0.007 4.11 0.95 
SCHB2  0.005 2.88 0.88 

dressing with metalaxyl 

SCHB3  0.007 3.83 0.88 
SCHB1  0.006 4.47 0.98 
SCHB2  0.006 3.86 0.93 

coating with metalaxyl 

SCHB3  0.006 4.12 0.92 
 average  0.006 3.93 - 
 F-test  ns - - 

ns = not statistically significant  
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Table 7 Super sweet corn, deterioration coefficients after aging and storage under different condition and 
deterioration constant of seed coating. 

condition 
deterioration  
coefficients 

deterioration 
constant 

under laboratory   
  -accelerated  aging        0.76  
  -storage under control condition 0.006 (1:127) 0.008 
  -storage under ambient condition 0.006 (1:109) 0.009 
under field   
  -accelerated  aging        0.78  
  -storage under control condition 0.006 (1:130) 0.008 
  -storage under ambient condition 0.006 (1:111) 0.009 
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