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����%�1' 
&6�7�� %��8#�()�����9:�(�7�*�)�$�9.8(�; '��)8��� (Hevea brasiliensis) 8(�; ' RRIM 600 �.���9:

�(�7��$�9.8(�; 'B�C/�"��8�DE���F� %#�G$�#C�)���"��8�DE���F� %#�G$� 15 �)&��I��I��" ��� 0, 7, 14 ��� 30 �(� 
N�����.��)8:�1��$�9.8(�; '��)8���8(�; ' RRIM 600 ��F$����$)�����F$!C� 87 �+��'�I9�!' ��9:�(�7�/�"��8�DE�
��F$����$�DE�"($8(�;'"G)+��$�% 100 �+��'�I9�!' ��F� %#�G$�#C�)���� %#�G$� 15 �)&��I��I��" "G0�"�����$$�
����!���/� 7 �(� ��1��(E� �.�$����$)���#�D��8��) 27-42 �+��'�I9�!' ����$�9.8(�; '$����$�*9)��)/��G+*�)
.(������)�� ���$"G)*�)!C���C� ����E-�#�(��#C)*�)!C���C��.�) ���2����E�$�9.8(�; '��)8�����F��9:�(�7�/�
"��8�DE���F� %#�G$�#C�)���� %#�G$� 15 �)&��I��I��" $�� %��8��)"�����������#�()�����9:�(�7�B$1!1�)�(� 
 

�V��V���S : ���$)��  �����9:�(�7��$�9.8(�; '  ��)8���   
 

Abstract 
Seed quality of para rubber (Hevea brasiliensis) clone RRIM 600 stored under high humidity conditions 

at room temperature and 15oC for 0, 7, 14 and 30 days was investigated. The stored seed was subjected to test 
their moisture content, germination, speed of germination, seedling height and seedling dry weight. Results 
showed that para-rubber seeds with initial germination of 87% losses their viability within 7 days after storage 
at room temperature and 15oC in moist conditions (approximately 100% R.H.). The seeds had germination of 
27-42% and their vigor in terms of germination index, seedling height and seedling dry weight also decreased. 
In addition, the seeds showed the same physiological qualities after storage in moist conditions at room 
temperature and 15oC. 
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1. ���V� 
��)8��� (Hevea brasiliensis Mull-Arg.) �+f�

8D�� !"�#���$��F"-��(0��F/#C�E-���)"-�#�(:�+f�
�(!g .�:/�����-�N��!�(%h'��)#���#������. ��1� 
���N��!��)�g��!' +,22 :(�+����&B��N��!��)
;��$��!� �+f��(�.(:#�6F)*�)��� $�8DE���F+�G�
��)8������2����G1/�8DE���F 62 2()#�(. �.����/!C$�
���+�G���)8���$����F" . /�+i 2551 B��$���DE���F
"����)+�G�������+�G�/#$1.C����)8(�; '.� 
16,718,145 B�1 [1] +��$�%���N��!��);��$��!�B��
/��1�)+i 2541-2551 ��G1/��1�) 2.075-3.136 �C��!(� 
$�$G��1����"1)�����)�N1��$��(� ��)��1) �E-���)*C� 
����DF�l /�+i 2551 +��$�% 223,628 �C��:�� [2] 
���+�G���)8������$�-� 3 ��;�#�(� �D� ���+�G�.C��
�$�9.��C�!�.!�/����#�() ���+�G�.C��!C���C���)
8(�; '.����!C�!�.!� ������+�G�.C����)�-�g ) I6F)�(E)
"�$��;���E!C�)��&(��$�9.8(�; '2-����$���8DF�/#C)��
�+f�!C�!� /�+i 2545 +����&B��!C�)/�C!C�8(�; '��)
"-�#�(:+�G�B$1!F-���1� 35 �C��!C� [3] .()�(E��$�9.
8(�; '26)$����$"-��(0!1�����8��+�G���)�+f���1�)
$�� I6F)+,22 :(�!C�!���)B.C2�����+�G�.C���$�9.
8(�; '��)��F��9:��:��$/�"����)*�)��7!��� I6F)
$(�2�"G0�"�����$)����9����$���� ��9:�(�7�"(E� 
��DF�)2���+f��$�9.8(�; '". (recalcitrant seeds) [4] 
���B$1��!1�����#C)#�D�����.�)*�)���$�DE�
�$�9. ���B$1��!1�� %#�G$���F!F-���1� 10-15 �)&�
�I��I��" [5] �$�9.8(�; '��)8�����F#�1�2��!C�26)
�"DF�$���$)����1�)��.��9 ����/���������
+��$�% 20 �(� ��1��(E� [6] �-�/#C:1����(E)��F�$�9.
8(�; '��F��9:��:��$$�B.C$�+,0#���DF�)���$)��!F-� 

���"G0�"�����$)��B+��1�)��.��9� �1�/#C���.
+,0#�!1�+��"��;���8*�)���/�C+������'�$�9.
8(�; '��)8����8DF����*���8(�; '  �.��m8��/�
+,22 :(���F$����$�+�+���*�)"��8�G$�����&"G) 
�-�/#C:�)+i!C���)8���N��!�$�9.8(�; 'B.C�C�� �-�/#C
��7!���B$1"�$��g2(.#��$�9.8(�; '��)B.C��1�)
�8��)8�"-�#�(:N��!�+f�!C�!�/����!�.!���)8(�; '
����-�*�)������)��7!����"#��%' I6F)2�"1)N�
����:!1�+��$�%�������*�)!C���)!��*������
��)�-�g )��F /�C/����+�G���)8��� 26)B.C�-����
�.��)�.�$��(!g +��")�'�8DF�&6�7�N�*�)� %#�G$�
������ �����9:�(�7���F$�!1�� %��8*�)�$�9.8(�; '
��)��F��9:�(�7�/�"��8�DE� "-�#�(:�+f�*C�$G�8DE�n��
��F�+f�+������'/����2(.����$�9.8(�; '���!C���C�
*�)��7!�����F���F��*C�)!1�B+ 
 

2. '+���,
��
��3���� 
��9:��:��$�$�9.8(�; '��)8���8(�; ' RRIM 

600 2��"����)*�)��7!���/�2()#�(.���� �.�
��9:��:��$�$�9.8(�; '��F�1�)/#$1� ��(�/��1�)����
+��$�% 5 �(� 2���(E��-��$�9.8(�; '$��(.����$�9.��F
�+f���� ��1� �!� ����C����E)B+ �-��$�9.8(�; '��F.�$�
�C�)�E-�/#C"���. N6F)�$�9.8(�; 'B�C/���F�1$�8DF�/#CN��
�+�D���$�9.�#C) 2���(E�26)�-��$�9.8(�; 'B+��9:�(�7�
/� 2 "��8 �.���9:�(�7�"��8��+��$�% 5 
������($ +����:.C�� (1) ��9:�(�7�/�"��8�DE���F
� %#�G$�#C�) (� %#�G$��m��F�*�)����& 27.75  �)&�
�I��I��") �.���)�$�9.8(�; '/�!���C�8��"!����F��)
��G1�#�D��E-����/���1�)8��"!��*��. 50x75x50 
�I�!��$!� (+�!��+f������/�C"-�#�(::��2 �E-��*9)) 
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���+o.p�B�C!��.��������*�)�����9:�(�7��8DF�/#C
$�"��8���$�DE�"($8(�;'+��$�% 100 �+��'�I9�!'
��� (2) ��9:�(�7�/�"��8�DE�/�!GC��:� $� %#�G$� 
15 �)&��I��I��" �.���)�$�9.8(�; '/�!����)�#�D�
�E-�/����+q�)8��"!����F+o.p� I6F)$����$�DE�"($8(�;'
���/���1�)+��$�% 100 �+��'�I9�!'  

" 1$�$�9.8(�; '��FN1�������9:�(�7���� 0, 7, 14 
��� 30 �(� #�()��9:�(�7� $��."�:� %��8 
.()!1�B+��E 

1. ���$�DE��$�9.8(�; ' �-��$�9.8(�; ' 2-���� 5 
�$�9. 4 IE-� $�� :/#C�+�D���!� �(F)�E-�#�(�".�$�9.
8(�; ' �:��F� %#�G$� 105 �)&��I��I��" ��� 48 
�(F��$) 2���(E��(F)�E-�#�(��#C) �-���%���$�DE�*�)
�$�9.8(�; '�.���&(��E-�#�(�".�+f���%h' 

2. ���$)�� �-��.��8���$�9.8(�; '�(E)�+�D��
/�����/�!���C�8��"!�� 2-���� 50 �$�9. 4 IE-� 
��)���:��8��/���)��D��8��"!�� �N������
��������������7!� ����������������������
� !"�#���$ �%������&�"!�'������������ 
$#�������(�")*���������' ������*!+,!!��� ��F$�
� %#�G$��m��F� 31.8 �)&��I��I��" ������$�DE�
"($8(�;'�m��F� 92 �+��'�I9�!' /#C�E-�"$F-��"$� ���
+���$�����$)��*�)�$�9.8(�; '��)8����-��.����
!��2�(:!C���C���F)���N�18C��������$��(�7%�
"$:G�%'�*9)��) /��(���F 14 ��� 21 �(� #�()�8�� [4] 

3. .(������)�� �-�N�!��2�(:!C���C�+�!���F
B.C2������."�:���$)��/�*C� 2. $��-���%#�
.(������)��2��"G!� .(������)�� = N�:��*�) 
(2-����!C���C�+�!�/��(���F!��2�(: ÷ 2-�����(�
#�()�8����F!��2�(:)  

4. ���$"G)����E-�#�(��#C)!C���C� " 1$�(.
���$"G)*�)!C���C���FB.C2������."�:���$)��/�

*C� 2. 2-���� 5 !C� �-� 4 IE-� �.��(./��(���F 21 #�()
�8�� 2���(E�!(.!C���C�.()��1����F��.(:N������ 
�-�B+�:��F� %#�G$� 80 �)&��I��I��" ��� 24 �(F��$) 
�(F)�E-�#�(��#C) �-���%#��E-�#�(��#C)*�)!C���C�!1�
!C� 

5. ����-����*�)��DE��� " 1$�$�9.8(�; '��FN1��
�����9:�(�7�/��!1��"��8��� 30 �(� 2-���� 10 
�$�9. �-� 4 IE-� ��$ 40 �$�9. $������DE�/��$�9.
���$� !��2"�:���$�#�D�B$1$���DE����-����.C��
"��!� ����-�$��-���%#��+��'�I9�!'�$�9.8(�; '��F$�
��DE���:����%��DE�/��$�9. ����$�9.8(�; '��F+��&2��
��DE��� 

���������
-
)$'�#� 
�������#'���$�+�+���*�)� %��8*�)

�$�9.8(�; '!�$���2(."�F)�.��)�:: factorial $� 2 
+,22(� �D� � %#�G$������� �����9:�(�7� /��N����
�.��)�::" 1$!��. (completely randomized 
design; factorial in CRD) �������#'���$�+�+���
*�)*C�$G�����*C��-����*�)��DE���2����;� T-test ���
�+���:����:�1��m��F�*�)*C�$G�.C����;�  Duncanvs 
multiple range test 
 

3. "�����%�'* 
3.1 �������������*)'*�+,.�2���/%2��3+


��*2��������/����0�4��.�2&56����'+,-.#��-$'*��


'+,-.#�� 15 '*���\��\��� ��� 0-30 ��� 
�$�9.8(�; '��)8�����F��9:�(�7�/�"��8

�DE���F� %#�G$�#C�)���/�"��8�DE���F� %#�G$� 15 
�)&��I��I��" $����$�DE��!�!1�)�(���)"g�!�/�
���#�()�����9:�(�7� �.�$����$�DE� 24.79 ��� 
27.87 �+��'�I9�!' !�$�-�.(: (Table 1) �.��$�9.8(�; '
��F��9:�(�7���F� %#�G$�#C�)$����$�DE��1��*C�)�)��F��G1
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/��1�) 24.18-25.76 �+��'�I9�!' /�*%���F�$�9.8(�; '��F
��G1/�"��8�DE�� %#�G$� 15 �)&��I��I��" $����$�DE�
�8�F$*6E�#�()�����9:�(�7� 24.18-32.01 �+��'�I9�!' 
�.������9:�(�7���F� %#�G$�#C�)��� 7 �(� �$�9.8(�; '
$����$�DE�B$1�!�!1�)��)"g�!��(:�����9:�(�7���F

� %#�G$�  15  �)&��I��I��" �!1�����9:�(�7���F
� %#�G$�#C�)��� 14-30 �(� �$�9.8(�; '$����$�DE�
�!�!1�)��1�)$��(�"-��(0�(:�����9:�(�7���F� %#�G$� 
15 �)&��I��I��" 

 
Table 1  Moisture content (%) of para rubber seed stored under different conditions for 0-30 

days. 
Storage period  

(days) 

 

Room temperature 
 

15oC 
 

Mean 

0 24.18 d 24.18 d 24.18 C 
7  24.82 cd  27.07 bc 25.95 B 
14 24.42 d 28.25 b 26.34 B 
30   25.76 bcd 32.01 a 28.89 A 

Mean 24.79 B 27.87 A  
Storage condition (C) 
Storage period (P) 

C X P 

** 
** 
** 

  

C.V. = 4.61% 
** = significant at P <0.01.    Means not sharing the same capital letters in the mean rows 

and columns are significantly different by DMRT. 
   

/�.C�����$)��*�)�$�9.8(�; ' 8:�1�
�$�9.8(�; '��F��9:�(�7�/�"��8�DE���F� %#�G$�#C�)���
"��8�DE���F� %#�G$� 15 �)&��I��I��" $����$)��
�m��F�#�()�����9:�(�7�B$1�!�!1�)�(���)"g�!���G1
/��1�) 46.75-47.75 �+��'�I9�!' (Table 2) �!1#��
8�2��%�/�.C�����$������*�)�����9:�(�7� 
8:�1��$�9.8(�; '��)$����$)���.�)��1�)$�����/� 
7 �(� *�)�����9:�(�7� I6F)$����$)���#�D��8��) 
27.00 �+��'�I9�!' ��1��(E� 

���$�*9)��)*�)�$�9.8(�; '/��G+*�)
.(������)�� ���$"G)*�)!C���C� ����E-�#�(��#C)
*�)!C���C� 8:�1� ���$�*9)��)*�)�$�9.8(�; '�.�)
�(������#�()�����9:�(�7���� 7 �(� ��1��.����(:
���$)�� ���/��1�)�����9:�(�7���� 7-30 �(� 
�$�9.8(�; '$����$�*9)��)/�� ��(�7%�B$1�!�!1�)
�(���)"g�!� �.�$�.(������)����G1/��1�) 0.43-0.66 
�I�!��$!� ���$"G)!C���C���G1/��1�) 27.27-27.75 
�I�!��$!� ����E-�#�(��#C)!C���C���G1/��1�) 0.21-
0.26 ��($!1�!C� (Table 2) 
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Table 2 Germination, germination index, seedling height and seedling dry weight of para 
rubber seed stored under different conditions for 0-30 days. 
 

Factor 
Germination  

 (%) 
Germination 

index 
Seedling height  

(cm) 
Seedling dry weight 

(g/seedling) 
Temperature (oC) 
Room temperature 

 
47.75 

 
0.79 

 
28.52 

 
0.24 

15oC 46.75 0.78 29.61 0.27 
Storage period (days) 

0 
 

87.00 A 
 

1.50 A 
 

33.84 A 
 

0.34 A 
7 27.00 B 0.43 B 27.75 B 0.21 B 
14 42.00 B 0.66 B 27.27 B 0.22 B 
30 33.00 B 0.55 B 27.41 B 0.26 B 

Temperature (C) ns ns ns ns 
Storage period (P) ** ** * ** 

CXP ns ns ns ns 
C.V. (%) 33.57 35.13 16.09 20.75 

ns, *, ** = non significant and significant at P <0.05 and 0.01, respectively. Means not sharing 
the same capital letters in each column are significantly different by DMRT. 

 
3.2 ����)$��V����)'*�&56'��4����/%2��3+
���

��/����0� 
�$�9.8(�; '��)8�����F��9:�(�7�/�"��8

�DE���F� %#�G$�#C�) ���"��8�DE�� %#�G$� 15 �)&�
�I��I��" $���DE����*C��-�����$�9.8(�; ' 37.50 ��� 
70.00 �+��'�I9�!' !�$�-�.(: (Table 3) ����+f��$�9.
8(�; '��FB$1$���DE����-���� 62.50 ��� 30.00 �+��'�I9�!' 
!�$�-�.(: 
 

4. ��U��,
 
�$�9.8(�; '��)8�����F��9:�(�7�/�"��8�DE���F

� %#�G$�#C�)���/�"��8�DE���F� %#�G$� 15 �)&�
�I��I��" $����$�DE����F$!C��1�������9:�(�7� 24.18 

�+��'�I9�!' �!1���#�()�����9:�(�7� ���$�DE�*�)
�$�9.8(�; '��F��G1 /�"��8�DE���F� %#�G$�  15 �)&�
�I��I��" �8�F$*6E��+f�"G)" . 32.01 �+��'�I9�!' �1�2�
���.2�����$�DE�"$. �*�)�$�9.8(�; '��F �8�F$*6E�
��DF�)2��� %#�G$�*�)�����9:�(�7�!F-��) [7]     

� %��8��)"��������*�)�$�9.8(�; '��)8���
��FN1�������9:�(�7�/�"��8�DE���F� %#�G$�#C�)���
� %#�G$� 15 �)&��I��I��" B$1�!�!1�)�(� �.���F�$�9.
8(�; ' �1 ����� ��9 : �( �7 �$� � ��$)��"G )  87.00 
�+��'�I9�!' �$�9.8(�; '��)��F��9:�(�7�/�"��8�DE���F
� %#�G$�#C�)�����F� %#�G$� 15 �)&��I��I��" $����$
)���.�)��1�)$�����#�()�����9:�(�7�����8��) 7 
�(��#�D����$)���8��) 27 �+��'�I9�!' ���B$1
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�!�!1�)��)"g�!��(:���$)��*�)�$�9.8(�; '��F��9:
�(�7���� 14-30 �(� 2��#9��1��$C�$�9.8(�; '��)8���
�()�)$����$�DE��$�9."G)!��.��������*�)�����9:
�(�7�/�"��8�DE���F� %#�G$�#C�) �!1�$�9.8(�; '��)$�
���$)���.�)��1�)$�� �.�8:��1��.����(��(:�$�9.
8(�; ' Osyris lanceolata [8] I6F)���"G0�"�����$)��
*�)�$�9.8(�; '��F��9:�(�7�/�"��8��E ��22��+f�N�
2������.�)*�)��#��"�"$/��$�9.8(�; ' [9] 2��
�(!�����#��/2��F"G)*6E���DF�)2���$�9.8(�; '��G1/�
"��8�C������DE� ��1�)B��9!�$ Mercykutty ���
�%� [10] 8:�1��$�9.8(�; '��)8�����F��9:�(�7�/��E-�
��� 10, 15 ��� 20 �(� �()�)$����$)�� 80, 60 ��� 
45 �+��'�I9�!' !�$�-�.(:  
 
Table 3 Fungi infection of para rubber seed stored 

under various storage conditions for 30 
days. 

Storage condition Infection 
(%) 

No. infection 
(%) 

High humidity/ 
room temperature 

37.50  62.50  

High humidity/15oC 70.00  30.00  
T-test * * 
* =  significant at P <0.05 
   

���"G0 �"� ����$$��� �� !*�) �$�9 .8(�; '
��)8�����F�()�)$����$�DE��$�9."G)��F��9:�(�7�/�
"��8�DE���F� %#�G$� 15 �)&��I��I��" �1�2����.2��
����*C��-����*�)��DE��� �.� Kioko ����%� [11] 
���)���1�����*C��-����*�)��DE����+f�"��#! "-��(0��F
�-�/#C�$�9.8(�; '"."G0�"�����$$�����! /�)���.��)
��E8:�1��$�9.8(�; '��)8�����F��9:�(�7�/�"��8�DE�

� %#�G$� 15 �)&��I��I��" $��$�9.8(�; '��FgG���DE����*C�
�-����"G)g6) 70.00 �+��'�I9�!' $����)���1��$�9.8(�; ' 
Trichilia dregeana ��F+��+������DE���"G0�"�����$$�
����!�(E)#$.#�()2����9:�(�7�/�"��8�DE���F� %#�G$� 
16 �)&��I��I��" ��� 28 �(� [12] �$�9.8(�; '�-�B�
�����E�2�F��F��9:�(�7�/�"��8�DE���F� %#�G$� 15 �)&�
�I��I��" $�����-����*�)��DE�����1�)$��#�()2��
��9:�(�7���� 140 �(� [13] ���2����E Yan ����%� 
[14] 8:�1��$�9.8(�; ' Shorea chinensis ��F��9:�(�7�/�
"��8��F$����$�DE�"G) (���$�DE�"($8(�;' 72%) ��F
� %#�G$� 15 �)&��I��I��" "G0�"�����$)��B+��1�)
��.��9�#�()2����9:�(�7���� 10 �(�   

.()�(E� �����)���&6�7���2(�*(E�!1�B+ �1�2�
#���;������:� $����2��0*�)��DE���/��$�9.8(�; '
��)8��� I6F)gC�#��"�$��g�(:�(E)����*C��-����*�)
��DE���/���#�1�)�����9:�(�7�/�"��8�DE���F� %#�G$� 
15 �)&��I��I��" ��2�1����������"DF�$� %��8
*�)�$�9.8(�; '��)8���/���#�1�)�����9:�(�7�B.C 
 

5. ��+�"�����%�'* 
2��N�����.��)"�$��g"� +N�B.C .()��E 
5.1 �����9:�(�7��$�9.8(�; '��)8���/�"��8

�DE���F$����$�DE�"($8(�;'"G)+��$�% 100 �+��'�I9�!' 
��F� %#�G$�#C�)���� %#�G$� 15 �)&��I��I��" B$1
"�$��g�(�7����$$�����!*�)�$�9.8(�; 'B�CB.C �.�
�$�9.8(�; '��F��9:�(�7�/�"��8�DE��(E)/�� %#�G$�#C�)
���� %#�G$� 15 �)&��I��I��" "G0�"��� %�1�"-�#�(:
���*���8(�; '���/� 7 �(� ��1��(E� �.�$����$)��
�#�D��8��) 27-42 �+��'�I9�!' ���$����$�*9)��)�.
!F-��) 

5.2 �$�9.8(�; '��)8�����F��9:�(�7�/�"��8
�DE���F� %#�G$�#C�)���� %#�G$� 15 �)&��I��I��" $�
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� %��8��)"�����������#�()�����9:�(�7�B$1
�!�!1�)�(��(E)���$)��������$�*9)��) 
 

6. ��		�������
��� 
)����2(���E���EB.C�(:���"�(:"� �� ���2(�2��

�%������&�"!�'������������  $#�������(� 
")*���������' ������*!+,!!��� *�*�:� %�N��
������������������7!� �������������������
���� !"�#���$ ��F�� �����#'� +��%' ��)��D�����
#C�)+��:(!����/����.-����������2(� *�*�:� %
��2���'"$&(�.�� �#�1��2��0" * ��F�� �����#'/#C/�C
!GC��:� $� %#�G$�"-�#�(:����.��) ���*�*�:� % 
� %��0����' �:02$� � %B$�' �I1�1�) ���� %�*$ 
�1�)��� ��F�1��/����+�(:+� )I1�$�I$��)��D�� 
�8���-� ���*�*�:� %"g���� ! ���$�����+,!!�����F
��DE������*C�$G�� %#�G$��m��F�*�)����&/���#�1�)
����.��) 
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