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ABSTRACT 
 The objective of this study was to test the application of amino acid chelate foliar fertilizers on the 
changes in growth, yield and quality of sweet peppers seeds. The treatments consisted of two levels (FM and 
FCB) of fertilizer formulas, three levels (0.5 cc/l, 1 cc/l and 2 cc/l) of concentrations and four levels (weekly, 
once for two weeks, two weeks prior to flowering and two weeks after flowering) of application times. The 
experiment was conducted at two productions in Mukdahan Province areas for 10 months. There is no 
statistical difference among treatments for plant high, branching levels and developing fruits. However, 
weekly application seemed to give higher yield. Weekly application of foliar fertilizers for both formulas at all 
concentrations seemed to give higher seed weight/plant and 1,000-seed weigh than did the application once 
for two weeks. Weekly application of foliar fertilizers resulted in greater seed germination of more than 90%. 
Plant analysis indicated that most of nutrients were accumulated in the plants and small amount of nutrients 
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were translocated to seeds especially for calcium and boron. Applications of both fertilizer formulas had 
positive correlations with seed weight and germination under laboratory conditions and greenhouse 
conditions, indicating that the application of amino acid chelate foliar fertilizers could improve seed quality. 
There were significant differences among treatments for calcium in hybrid sweet peppers seed. 
Keywords: seed quality, amino acid chelate, foliar application  
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A�����	
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1. "QR���S���ก		�(�&�ก�	�$��� W�XLAY���?WH�ก�	��ก�����\กV��N]�����ก��W��L�?V��
��?�ก�
�ก� 
@]���� 2 ��� W�@�?���N�AกN���� ��?�V�ก���N��?�HH Randomized Complete Block Design (RCBD) ������N
��?�L�?���� 1×5 
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WH 2 �\
� (FM ��� FCB) ������X��X� 3 ��
�� (0.5, 1.0, 2.0 cc.) �����������ก��W�XLAY���?WH 2 ��N�H (�Aก 7 ��� 
14 ��� �Aก����ก���@��I�
�HZ
) L��ก�HNX�� 12 ก�����KJ �������J�N
�� Table 1 

2.  ก�	�ก#��%(�����$�� �ก#�����)����ก�	(���	���' �ก[H
������?N��ก������U��]�ก���N��?�]����H���������
�A���H�
���?{M��ก��������J @�ก��T�
��@��Hก���L�JU���L�?��?ก���@��I�
�HZ
  ����A���	�A���	���[N	��KA�
	��ก����  ����������X��\�ก���@��I�
�HZ
��?	
�  �?��L��ก�HV�V��
  K�
A�����W�
X�	
�������[N	��KA�  ���

��@��H�A���	W�NX������?�ก��?���[N	��KA�W��X�?Le�H�
�ก�� ����?�ก��?���[N	��KA�W��L�?L�\ก  ���������[�
W�ก��?�ก��?���[N	��KA� 
��ก|��? ISTA (1996)  W�X�V�ก���N��? RCBD  (Randomized Complete Block 
Design)  ��������������L�L�����?�R�
� (ANOVA)   �L�J�H��J�H����f�JU���?�
�����ก���NX����KJ  Duncan�s 
multiple range test  (DMRT)  ����������������	��K���?K�
A�����W����[N	
�  ����A���	���[N	��KA�W�X��KJ
�������	��K� (correlation analysis) ZN�W�XZL��ก�������������?�R�
� SAS (statistical analysis system, version 9.1) 

 
Table 1 The detail of treatment of foliar application on hybrid sweet pepper. 

Concentration rate Applied time 
Code Treatment 

(cc/1 lit (water)) (day) 
Control Control  7 
FM1-7 FM 0.5 7 
FM2-7 FM 1 7 
FM3-7 FM 2 7 
FCB1-7 FCB 0.5 7 
FCB2-7 FCB 1 7 
FCB3-7 FCB 2 7 
FM1-14 FM 0.5 14 
FM2-14 FM 1 14 
FM3-14 FM 2 14 
FCB1-14 FCB 0.5 14 
FCB2-14 FCB 1 14 
FCB3-14 FCB 2 14 
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��?W���?�R�
��
�	�@����@�ก ���
����� �J���Z�X����ก��W�XLAY���?WH�Aก��LN��� 	
��Jก��
�H���?QNX
NJก���ก�A���JUQ��QNX��HLAY���?WH��N��X�?ก�H Mungkunkumchaw et al. (2005) �JUQNX�gก�����K�	���?{��{���� 
Z	����`J�� �������`J��
��V�V��
����A���	���[N	��KA�R�U����?���[NZ
	��KA�����ก�� 60 � 3 {��{����	H��� ก��
�@��I�
�HZ
��?R�U����?��T� Q���Jก��
�H���?
��ก��W��LAY�������N��?LAY��JUW�� ����W�NX��V�V��
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ก��
�H���?
��ก��W��LAY�������N��?LAY� �����NJ��ก��ก�H N�A�J������ (2544) QNX�gก�� ���K�	���?����	�U�
L�����K���	��?LAY� (Z`��� ��{-1) �JU�J
��V�V��
����A���	���[N	��KA�R�U����
�?ก��W�X���Z`��� ��{-1 	H��� Q���J
V��]�W�Xก���@��I�
�HZ
  ����ก������������?��L��ก�HV�V��
 	H���@]����V�
��
X�@�ก�L�?��?�ก�
�ก�����JU 1 
�\?�AN�J����f�JU���\�������? 3.7-6.7 V�
��
X� �����L�?��?�ก�
�ก�����JU 2 �J@]����V�
��
X�����ก�H 2.2-3.8 V�
��
X� 
(Table 2-3) ��ก@�ก�JT 	H��� @]����V�
��
X���?V�QL��?�T]����กV��N����T]����ก���[N	��KA�
��
X��JกNX�� �
� 	��ก
����@�ก�ก�
�ก�����JU 1 �J�T]����กV��N�f�JU�
��
X��\?�AN (Table 2-3)  `gU?��N��X�?ก�H Solaiman and Rabbani 
(2006) 	H��� @]����V�
��
X���?����
�����JUQNX��H N P K��� S �JV��]�W�X@]����V�
��
X��	�U��gT�����J��
��ก��
�NV�  
�T]����กV��N�f�JU�
��
X��\?�AN�����NJ��ก��ก�H Varis and George (1985) ���?����� ��N�H��?�\��J��JV�
��ก��
�NV�
��?����
�����JV��]�W�X�T]����ก�����?V�V��

��
X��\?�AN ����ก�H 1,159 ก���
����
U���J�Hก�Hก�A����H�A� @�กก��
����������T]����ก���[N	��KA�	��ก���� 	H������[N	��KA�	��ก�����JU�ก[H�กJU��@�ก�L�?��?�ก�
�ก�����JU 1 �J�T]����ก
�\?�AN (7.54-9.38 ก���/1000 ���[N) ZN��f	����
U�W�XLAY� FM ��?WHfJN	���Aก d ��LN��� (Table 2) QNX��N��X�?ก�H 
Mungkunkumchaw et al. (2005) �JUQNX�gก�����K�	���?{��{���� Z	����`J�� �������`J��
��V�V��
����A���	
���[N	��KA�R�U����?���[NZ
	��KA�����ก�� 60 � 3 {��{����	H��� ก��W��LAY�{��{�����]�W�X�T]����ก 100 ���[N������N
��?���[N���NW�I�������Nก��?�	�U��gT�  
 
Table 2  Influences of the different amino acid chelate foliar on number of fruits/plant, seed weight and  

1,000-seed weigh of sweet peppers of farmer-plot No.1. 
Treatments number of fruits/plant/1 

(fruits) 
fruits weight / plant 

(kg) 
seed weight/plant /1  

(g) 
1,000-seed weight /1  

(g) 

Control 4.9 a-d 1.43 14.37 ab 7.54 k 
FM1-7 5.8 abc 1.67 13.23 bcd 8.25 j 
FM2-7 6.1 abc 1.66 14.64 ab 9.38 a 

FM3-7 5.2 a-d 1.56 14.46 ab 9.32 b 
FCB1-7 5.3 a-d 1.52 15.05 ab 9.16 c 
FCB2-7 6.7 a 1.70 16.75 a 8.80 f 
FCB3-7 6.4 ab 1.75 14.89 ab 9.08 d 
FM1-14 3.7 d 1.12 10.64 d 8.62 h 
FM2-14 5.0 a-d 1.34 13.88 abc 8.64 h 
FM3-14 4.8 bcd 1.48 12.72 bcd 8.52 j 
FCB1-14 5.4 a-d 1.54 14.48 ab 8.93 e 
FCB2-14 4.4 cd 1.19 11.00 cd 8.72 g 
FCB3-14 5.0 a-d 1.40 13.09 bcd 8.92 e 
F-Test * ns * ** 

C.V.(%) 17.98 15.34 12.22 0.37 
ns, *, ** non-significant, significant at p≤0.05 and p≤0.01 level. respectively.  
1/Means within a column followed by the same letter do not different significantly according to DMRT.          
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Table 3  Influences of the different amino acid chelate foliar on fruits/plant, seed weight/plant and 1,000-seed 
weigh of sweet peppers of farmer-plot No.2. 

Treatments fruits/plant /1 
(fruits) 

fruits weight / plant /1     
(kg) 

seed weight/plant /1  
(g) 

1,000-seed weight /1  
(g) 

Control 2.7 bcd 0.73 bcd 7.69 6.98 j 
FM1-7 2.4 cd 0.64 cd 6.27 7.31 f 
FM2-7 2.4 cd 0.62 d 6.73 6.74 k 
FM3-7 3.3 abc 0.89 abc 8.55 7.52 b 
FCB1-7 2.8 a-d 0.71 cd 7.56 7.45 c 
FCB2-7 2.8 a-d 0.74 a-d 7.55    7.15 ghj 
FCB3-7 3.7 ab 0.98 ab 10.54 7.34 e 
FM1-14 3.0 a-d 0.77 a-d 8.50 7.13 h 
FM2-14 2.9 a-d 0.79 a-d 7.93 7.08 i 
FM3-14 3.8 a 1.00 a 10.19 7.38 d 
FCB1-14 3.3 abc 1.00 a 8.88 7.19 g 
FCB2-14 2.2 d 0.59 d 5.91 7.18 g 
FCB3-14 2.8 a-d 0.83 a-d 7.55 7.58 a 
F-Test * ** ns ** 
CV% 18.55 17.38 20.68 0.29 
ns *,**  not significant, significant at  p 0.05 and p 0.01 respectively.   
1/Means within a column followed by the same letters are not significantly different according to DMRT 

 

2. �� !�"���#$"%�&�'"	�ก�(��  
 ����?�ก���������[�W�ก��?�ก��?���[N	��KA�	��ก���� @�กก���������������?�กW��X�?Le�H�
�ก����?
���[N	��KA�	��ก�����JUQNX��H���NLAY������
��LAY���?WH�
ก
��?ก��@�ก�ก�
�ก� 2 ��� 	H�������?�ก��?���[N	��KA�
	��ก������?�ก�
�ก�����JU 1 �\?ก��� ����JU 2 ZN� ก��W�XLAY� FM ��� FCB �Aกd ��
��ก��fJN	���Aกd ��LN������ 2 
��LN��� �JV��]�W�X���[N	��KA��J����?�ก�\?ก��� 90% �������[N	��KA��JU�]���@�ก����JU 2 W�XV�����W�I� Q����N�@� (Table 
4) ก���	�����[N	��KA�	��ก����W���
���N��? 	H���ก��W�XLAY�  FM ��� FCB �Aกd 1 ��� 2 ��LN��� ����W�I����[N
	��KA��J����?�ก�\?ก���ก��Q��W�XLAY� (Table 4) `gU?QNX��N��X�?ก�H Hallock and Allison (1980) �JU	H��� ก��W�XLAY� super 
phosphate W�Xก�HR�U����?�]�W�X����?�ก�	�U��gT��Lb� 72% ��
U���J�Hก�HQ��W�� `gU?W�X�������?�ก 62% ��N��X�?ก�H?��
�N��?��?  Coffelt and Hallock (1986) �JU���?����� L�����{��{����W����[NR�U����?�J�����	��K� (correlation) ก�H
�L����`[�
�����?�ก��?���[N����ก�H 0.598 ��?@�ก����`J��`gU?W�X��������	��K��\?Rg? 0.965 ��ก@�ก�JT��?��N��X�?ก�H 
Chapagain and Wiesman (2003) 	H��� ����
�����JUQNX��HLAY� Nutri-Vant-PeaKF ZN�ก��	����?WH�JV�
���A���	
��?����
���� ZN��]�W�X�L����`[�
�����?�ก�	�U��gT����V��J�������J���\?ก��� 48.80% �Jก��������J���?V� ��� �V�
�JUV� 
U]�ก��� W�ก�A����H�A�  ��
U�?@�กK�
A�����W�LAY���?WH�JH�H���]�W�X���Q`�������L�?W����ZN��L������?���[N
W�X�JZ���กA����N��[ก�?�]����HW�XW�ก��?�ก (Hanson, 1984) `gU?@���[�QNX���������[�W�ก��?�ก��?���[N	��KA� 	H��� 
���[N�JUW�XLAY� FM �Aก��LN��� �J���Z�X��]�W�X���[N	��KA�?�กQNX��[������U]�����ก���ก��W�XLAY��\
�
]���H�
U� d (Table 4) 
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Table 4  Germination percentage and speed of germination under laboratory and greenhouse conditions of  
sweet pepper seeds of two farmers plot in Mukdahan. 

Germination (%)   Speed of germination 
Laboratory  greenhouse  (Plants/day) Treatment 

Farmer No.1 Farmer No.2   Farmer No.1 Farmer No.2   Farmer No.1 Farmer No.2 
Control 91.67 de 91.33 bcd  97.33 a 89.00 e  12.57 ab 11.19 ab 
FM1-7 89.67 e 91.00 cd  97.00 ab 90.33 de  11.40 bcd 10.52 c 
FM2-7 96.67 ab 90.33 cd  97.33 a 89.00 e  12.38 abc 10.81 abc 
FM3-7 95.67 a-d 89.00 d  95.00 abc 90.33 de  12.12 abc 10.93 abc 
FCB1-7 92.33 b-e 90.00 cd  98.00 a 90.67 de  12.33 abc 10.79 abc 
FCB2-7 96.33 abc 95.33 a  98.67 a 93.00 bcd  12.90 a 11.38 a 
FCB3-7 90.67 e 89.33 d  93.00 abc 89.33 e  11.52 bcd 10.67 bc 
FM1-14 96.67 ab 95.00 a  95.67 abc 95.67 ab  11.95 abc 10.95 abc 
FM2-14 91.33 de 94.33 ab  97.00 ab 95.33 abc  11.19 cd 10.57 c 
FM3-14 92.00 cde 95.33 a  97.33 a 94.33 abc  11.29 cd 9.69 d 
FCB1-14 97.33 a 90.00 cd  95.33 abc 90.33 de  10.38 d 9.98 d 
FCB2-14 91.67 de 96.00 a  96.33 ab 96.67 a  12.14 abc 10.64 bc 
FCB3-14 93.00a-e 93.00 abc  91.67 c 92.00 cde    9.21 d 9.45 d 

F-test ** **   * **   ** ** 
C.V.(%) 2.58 1.92   2.27 2.02   5.61 3.03 

ns *,**  not significant, significant at  p<0.05 and p< 0.01 respective.   
1/Means within a column followed by the same letters are not significantly different according to DMRT 
 

3. ก�	(���	���'&�������	
�$�����
�*�(����� V ���"	�ก�(�� 
 	H��� N���JUW�XL�\ก	��ก������T? 3 �L�?�J���	�Lb�ก�N �J��������J���
RAL��ก��? �JL�����K�
A��������N

��? d �X��Rg?L��ก��? ���@�กก�����������K�
A�����W�����
��? d ��?	��ก���� 	H���ก��W�XLAY�  FM ���  FCB  
�]�W�XK�
A�����W��]�
X����WH�	�U��gT��
��J�����L�L��������X�?�\?  ��J���X�?W� Bergman and Kenworthy (1958) 
�����
U�?��@�ก����W�I���X���������K�
A�����@���X�QL������\�W�������?กX��WH����V��WH ��� Huguet (1964) 
QNX�]�ก�����������������?�V��WH���กX��WH���J	H���L����� P��� N W��V��WH��กก���กX��WH ����JUL����� Ca 
W�กX��WH��กก����V��WH ��ก@�ก�JT�ก��X�L�����  Ca  @�ก�L�?
������?��?�ก�
�ก�����JU 1 Q���J�����
ก
��?��?
�R�
�  �����L�?�ก�
�ก�����JU 2  ��
U�W�XLAY���?WH��X��JL�����  Ca  �	�U��gT���
U��L�J�H��J�Hก�Hก��W�XLAY��\
��
U�  ���
	HK�
A  Fe  Mn W��]�
X����WHW�L�������กก��� Cu  Zn  ���  B  ����W����[N	��KA�	��ก����  �JL�����K�
A�����
���N
��? d  Q���
ก
��?ก��W���?�R�
�  �ก��X�K�
A  Fe  (Table 5 ��� 6)  `gU?��N?W�X��[�������L��H������X��X���?K�
A
����� ������?�����JUW�XLAY�WHW�X�������  �	
U�W�X���[NQNXK�
A������	�U��gT� ZN��f	��K�
A  Ca 
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Table 5 Plant nutrients in sweet pepper seeds to receive the different of formulas and concentration of foliar 
 fertilizer on farmer-plot No.1. 
 Nutrients in sweet pepper seeds 
Treatments P K Ca Mg Fe Mn Cu Zn B 
 (%) (ppm) 

Control 0.58 0.93 0.04 0.25 79.95k 22.83 13.99 25.93 4.26 
FM1-7 0.58 0.97 0.03 0.26 85.33jk 24.30 15.12 26.48 4.17 
FM2-7 0.56 0.92 0.04 0.25 77.72ijk 23.13 14.38 25.55 3.81 
FM3-7 0.59 0.95 0.03 0.26 81.50ijk 22.52 15.10 25.88 3.21 
FCB1-7 0.59 0.94 0.04 0.26 83.09ghi 23.55 13.81 25.42 4.01 
FCB2-7 0.59 0.98 0.04 0.26 82.38fgh 23.89 14.52 26.28 4.35 
FCB3-7 0.58 0.94 0.04 0.26 83.45efg 23.93 15.85 27.93 3.97 
FM1-14 0.58 0.94 0.04 0.26 80.92def 23.08 15.65 25.72 3.43 
FM2-14 0.59 0.95 0.03 0.26 81.52cde 23.38 15.10 25.92 3.64 
FM3-14 0.58 0.96 0.04 0.25 80.42bcd 22.98 14.12 25.78 4.33 
FCB1-14 0.57 0.93 0.04 0.25 82.77abc 24.44 15.33 26.07 4.10 
FCB2-14 0.57 0.92 0.04 0.25 79.74ab 23.65 14.16 27.34 4.54 
FCB3-14 0.58 0.95 0.03 0.26 83.12a 24.31 15.55 26.60 4.54 
F-Test ns ns ns ns ** ns ns ns ns 

C.V. (%) 5.35 4.35 7.83 3.88 10.10 5.35 4.11 2.51 5.66 
ns,**  not significant and significant at  p<0.01  respective.   
1/Means within a column followed by the same letters are not significantly different according to DMRT.  
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Table 6 Analysis of nutrients in sweet pepper seeds to receive the different of formulas and concentration  
 of foliar fertilizer on farmer plot No.2. 

 Nutrients in sweet pepper seeds /1 
Treatments P K Ca Mg Fe Mn Cu Zn B 
 (%) (ppm) 
Control 0.61 0.97 0.05 0.26 86.39k 21.34 13.28 29.64 4.13 
FM1-7 0.60 0.98 0.05 0.25 82.01jk 20.95 13.47 31.52 4.49 
FM2-7 0.57 0.96 0.05 0.25 77.03ijk 19.82 12.59 30.78 3.14 

FM3-7 0.60 0.96 0.06 0.26 80.62ijk 20.07 13.01 31.30 2.33 
FCB1-7 0.61 1.00 0.06 0.26 83.48ghi 21.36 13.26 30.98 3.58 
FCB2-7 0.61 0.98 0.05 0.26 87.52fgh 21.07 13.99 31.02 4.44 
FCB3-7 0.59 0.97 0.05 0.25 77.99efg 20.27 12.71 31.62 3.75 
FM1-14 0.60 0.99 0.06 0.26 80.53def 20.34 13.18 31.63 2.51 
FM2-14 0.61 0.98 0.05 0.26 81.02cde 21.13 13.14 31.75 2.94 
FM3-14 0.60 0.96 0.05 0.25 86.85bcd 20.75 13.42 30.29 4.31 
FCB1-14 0.59 0.97 0.06 0.25 78.99abc 20.32 12.90 31.12 4.05 
FCB2-14 0.58 0.96 0.07 0.26 78.57ab 20.56 13.60 31.46 4.03 
FCB3-14 0.59 0.96 0.07 0.27 82.37a 22.26 13.65 32.71 4.34 

F-Test ns ns ns ns ** ns ns ns ns 
C.V. (%) 5.17 7.40 7.85 5.59 10.10 5.35 3.91 4.96 3.19 

ns,**  not significant and significant at  p< 0.01  respective.   
1/Means within a column followed by the same letters are not significantly different according to DMRT.  

 
4.  *	�
��ก�	�$��� 

@�กก���N��?ก��W�XLAY���?WH�\
� FM ��� FCB ��
���
ก
��?ก�� �����������W�ก��fJN	���Aกd 7 ��� 
14 ��� W�	��ก�����\กV�� @�กV�ก���N��?�����R��ALQNXN�?�JT 

1. ก���@��I�
�HZ
��?	��ก���� ZN�ก��
��@��H�����\?��?	
� @]������T� @]����V��JU	�c�� 	H���Q���J
�����
ก
��?W���?�R�
�  

2.  �X��\��?��L��ก�HV�V��
��?	
� 	H���ก��W�XLAY� FM ��� FCB �Aกd 7 ��� �Aก��N�H������X��X� �J
���Z�X��]�W�X�T]����ก���[N	��KA�
��
X� ����T]����ก 1000 ���[N �\?ก���ก��W�XLAY��Aก 14 �����N?Rg?ก��
�H���?
��ก��
W�XLAY� �
��J�����
ก
��?ก��W������?�ก�
�ก� 

3.  �A���	���[N	��KA�W�NX������?�ก�JU�	��W��X�?Le�H�
�ก�����W���
���N��?	H���ก��W�XLAY� FM ��� 
FCB �Aกd��LN��� �JV��]�W�X����?�ก��?���[N	��KA�	��ก������\�W��ก�u��\?ก��� 90% �
�ก��
�H���?��?ก��W�XLAY�
�
ก
��?ก��W��
��������?�ก�
�ก� `gU?H�?�����?�ก�
�ก��J�����L�L����\? W�XV�Q����N�@� @g?����Jก���N��H
�	
U��
����V�
��QL 
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4.  @�กก�����������K�
A�����W�����
��?d ��?	
����W����[N	��KA�	H���K�
A���������W�I�������\�W�
X�
���WH	
� �JK�
A�����QL�\����[N�X��ZN��f	�� Ca ��� B N�?��T�@g?
X�?L��H�L�JU����
��������X��X�W�X���������
U�

X�?ก��W�X��X�QL�\����[N	��KA� 

5.  @�กก������������������	��K�������?ก��W�XK�
A�����	
� FM ��� FCB ก�H�T]����ก���[N	��KA��������
?�ก�JUW��X�?Le�H�
�ก���������?�ก�JU�	��W���
���N��? 	H��� �������	��K���?K�
A�����ก�H�A���	W�NX��H�ก  
�
���
U��Jก��W�XK�
A�����  �A���	���[N	��KA��	�U��gT����	H�������	��K��JU�
ก
��?W���?�R�
���? Ca  W����[N	��KA�
	��ก���� ��������������	��K�������?K�
A�����W����[N	��KA�	��ก��������A���	���[N	��KA� 	H��� K�
A Cu �JV�

���T]����ก����A���	��?���[N	��KA�	��ก���� (Table 7) 
 

Table 7 Correlation coefficient between nutrient in sweet pepper seeds and seed quality to the different of 
formulas and concentration of foliar fertilizers on farmer plot No. 1 and 2. 

Type of methods in 
agriculturist no.1 

P K Ca Mg Fe Mn Cu Zn B 

seed weight (g) 0.107 0.168 0.334 0.248 0.286 0.311 0.741** 0.530 0.009 
Seed germination in 
laboratory (%) 

0.091 0.128 0.031 0.239 0.019 0.079 0.224 0.011 0.344 

Seed germination in field (%) 0.251 0.060 0.134 0.050 0.1647 0.006  0.192 0.443 0.359 

Type of methods in 
agriculturist no. 2 

P K Ca Mg Fe Mn Cu Zn B 

seed weight (g) 0.260  0.033 0.443 0.315 0.172 0.419  0.195 0.331 0.106  
Seed germination in laboratory 
(%) 

0.154  0.073 0.199  0.379  0.358  0.186  0.663* 0.102  0.061  

Seed germination in field (%) 0.098  0.087  0.334 0.325  0.088  0.102  0.478 0.283 0.099 

 *, **, significant at  p<0.05 and p<0.01 respectively.   
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