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[��S��$�� EW�� �� E���� H����) �� H���� ����  c�9��5����  1����� 
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��   ����� !����� ����F(��) !S�� ����� *+7(3) (/�A�8� 1�����-) L� ����� �+4 
(/�A�8� �P� A��) �� H�"�� *��� ��� 2� F!��� �hN� �N8� �� ��3 8�� 
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� 'N�� ��  (8���Q6� w8�� ��� �� !�k� N� ����� �0 ��"�� 'N�� (8���9� 
w8��  �� �	/	W� 6)/����7�5� ��9�� (!���+P+6���) L� 'N�� (8���9� w8��  
�� �	/	W� +l��8���9�� (!���+P++��) L� !���+P+6��� ��  �X�� !���� L� 
!���+P++�� ��  E	A
� !���� �� (8����'��G�� L� ��m8��� *��� ���-
�

� .�� ��  't���) �� �	�� � A�8�� �S *� F1����S5�� w8�/�45���95 L� 
(8��S_z�$�A8��8�� �/�� �� .���� (0.3 +�+8 / 8�6� ����) ��  ����� ��  /�N 
f� 'N�� 
X6 /��� (������2� �	F(6P��A8�) ��  �/	W� �� �f��� 2�- 
(8���c�$�A8��8 L� F1����S5 �� �	��!� f� �06 ��  �/	W� �� ���� [� �� 
�f��� 2�-�

�

����

� .�� !�� /,� �� +� �!�� "�� �# "�� �� ��� �� '(��
�) �� �	���  *��� !� 
��� �,- !��C8�D� �	 !��6�� �� ����8,5 �� +�� *��� "�� �ON� '(��
�) ��  
��2 ��hs *��� ���-�

�

� 165 �ON� ��  '(��
�) �� [��K�� ���� *��� ��� L� �K��� �ON� '(��
� 
��  A8+ 12 ����K�� L� 10 ����K�� "7�� '	*�� *�+ �+-�

�

� '$�7�(�-8	/� L� /�O5 �ON� 8�9�) �0 ��"�� ���� ��  A8+�� ��8� 8��8 
(�A�8��5� ��  9��5 L� ��8� F!8�) ��  12 '(��
�) L� A�N��� � (E	� �N�
) ��  
"�� '(��
�) �� [��K�� "7��) ��  A8+ "7���	*�� �0 �3-�

�

� �ON� ��  ��8� ���� ��  /�!�#W� (204)�� ���h !���6�9� (20)�� NX��� ���� ��  /�!�#W� 
(432��� ����� ���� ��  /�!�#W� (47) ��8� ���� ��  9�b�g� (839)�� NX��� ���� ��  
9�b�g� (11)�� ����� ���� ��  9�b�g� (402)� "#2� ���� �0 9�b�g� (367) L� 
'	��-�!���� �	�� (36) �� /��+ �.� !� ��� �S- F12��� �� EW�7�� ���� 
�!�� ���� 138/11/1 ��  10 ����� ���� ��  9�b�g� �� ����� *��� ��� 2�- 
��	" 9�b�g�� �� 90.0% �� ��� ���� �!�� QN.���- Hf��� ���� ��  �	� �� '	�� 
24 NX��� ���� ��  V�� �	���) �� f� N�.� ��� 2�-�

�

� �/	W� ���A8�) ���� !S��� ���8� (75.0%) �� 'W��� H�! (13.9 8� �� ���� N!� 
�0�� !� *� +�0�h � ���8� (75.0% + 25.0%) ��  /��/� (13.8 8� �� ���� 2�- 
'W��� ��8 ���B� (5.3%) ��/�$�� 100.0% L� ��/�$�� 75.0% �/	W� 
���8� @���� N!� �0 �3 2�-�
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� 100% ��/�$�� �/	W� ��  ��� 12 �ON� *�1�) �� �XO��	�� *��� ��� 2���
F!��� ��K��X�� H�! ��$� (22.1 6� / ��(6���) �� '	*�� �0 ��� F!���  /�N 
��	$� (19.2 6� / ��(6���) @���� ��P0 'W� H�! N!� �0 �3 2�- H]" ��8 
���B� �$�f� (6.0%) L� E8C�� ����� (5.9%) *�1�) �� N�.� �3 L� �/�� 
�� ��8 ���B� ������ �� N�.� �3-�

�

� 100:"� �� ��� ��� V�� @���� &�� �6� ��3 �ON� �� ��.��� ��  A8+ 10 q	6�� �� 
_�X��� ��.��� �� ��� N!� *��� ��� 2� L� a/�� �6� ��+ �ON� ��  �X�! 
��.��� ��  A8+ 165 q	6� �'6.88 QN�) �� 'W��� ��� N!� *��� ��� 2�-�

�

� �� ��� A�� �0 !S� H�8yW�� /���� ��  A8+ ��$��� 
� EW�7�� ��6��U8 �� 
H���� ����  �S��-�� ��� A�� �� �S��� *��� ��� 2�- 9� ���� ���A�� �S��-
�� ��� A�� �� q�8�
�8�� N��) ��� ���� ��  ��2-��2 L� ��F!� ��7��8 ��8 �� 
2.5 ���� �h�s ��3 2� L� 9�� �� ��� A�� ��  �	f���� !S�-H�8yW �	��!� ��  [� 
�� 91����8 *��� !� ���� �S-�

�

� �U61�U6 ���) �� ����� ���� �� �X"� *��� *� ���	/6X � F!8� (�$�� �� 
������	28 ��� (3.2 / B��� A�}�) �� �2� 9��5 F!8� (�A�8��5� )� �� 
��/�"�Q}�8��� (4.7 B�- A�}�) �� q�� $���6�5�� ��Q68��� 1����� �0 �h�s ��3 
�S- �
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/���17 (58.1%) L� /�A�8� 8��� $�PUA��� !���107 (10%) (10%) �S-�

�

� �3 ���� ��  �06��
� !S�� *� F1����S5�� w8X/�45��A�5� L� (8���c�$�A8��8 �ON� 

X6 /��� (�U����2� �	F(6P� ��A8�) ��  �/	W� �� �f��� 2� ���	 �� *� �/�� 
�� .���� (0.3 A�. A8. / 8�6� ����) �� ����� *��� ���- (8���c�$�A8��8 
L� F1����S5 �� �	��!� f� �06 �/	W� �� ���� [� �� �f��� 2�-
�

������

� ��$�8� ('	N��� �� 65 ��$�8�C8�$�P�A8���� 7 ��$�8� 1��., ����5 �� 2 ��$�8� 
1����. L� ��. ��A8P� ���� ��. '*PO8��� ��. �Q���F_�� L� ��. ��9Q6���� ��  +� 
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�� �	���� *��� !� ��� �S-  �

�

� +� �	
�W� E���-+"��+8�� ��W �� ��$�8� '2����� ��$�A8��� ��-
��9RU(��/�_!�9� +A�5�� ��-��9RU(��/�_!�O5���95 L� ��$�A8� +A�5 ��  ���. 
1��N �#��) ��  +���2 ��� 8���� L� ������� ��  A8+ ����0�h � *��� 
���-�

�

� 1�12 ��$�8� �#W) �� ����(� �S 6�A��� �� E36�+� ��� ��  '��G�� @���� 
"7���	*�� �0 ���- +<���� �� H���� �� ����8U!� �0 .�! �� ��. ~8�/��� 
��  ��2 98-100 �$�
� ��"�� QN.��� ���- ��-� A���N�� �� � �$�� !�	"� �0� ����
����F(��)����+P��E����=����=,/��$���W��� ���2�+P��E�3���6�L��+P��+83���>�
�� �/�N�$��	������'W�����$���W�'0?/��'	*���*���-�

�

� /���	 c�8 +!�6) (/�A�8� +A�8�A8F(�P� A� 	� L� ��.~8�/���) �� .��  
�XO��	�� �� �	�� � QN�� *� /�. +A�8�A8F(�P� A� 	� �0 A�}� L� ��� ���� �� 
��� E��� �� 10% �� �� QN��-�

�

��� ����� 

� �� �8 ��  ��8(��k L� �����5 F!8) �� A�������� �	/8��� ��. $���A8FC��� L� 
��. ��G������� �� +�� *��� ���-  N�8"��� ��  10 '���
�) ��  %�8 ��X�) 
�� +��A
�8 ��8 ���B� �� ��m8��� *��� ��� 2� L� ��8 ���B� �� 1.2@
3.0% '	�� 2�- 
�

� +� ����� 1��9��U� 5�6�/�� �� ���A�� *��� ��� 2� !� ���8) �� 8�f� 
650 P�96��� A��O� �� �X�� '�8��� �N�� ���� �S L� ��1�$� �����
�����$�� q6���'	����Tc�� �����$�� ��"��������f#$�� �����$�� �����L�W�� 
�$���W L� H��� �	/	W� ���	�� ��Q�K� ��  EW�� �� 5�6� �� ���e ��C� 
���� �� ��� /���� �S-�

�

� $���/�� @��� ��X� �� +�� 8�� A�FvF!�� (8���w8��� �� +� �_� !�$� 
�� E3��+E�-+�/���!�E�,� a�
X� �� ��C� *��� L� H�� !��C8�D� �� !�k� 
��� 2�- ��� 12��) �� +�� 8�� ��  ��X�) �0 +��A
�8 ��8 ���B� �� 10.0- 
19.33% '	�� �S-�
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� ����5 F!8� �� ��A��$��� ����8� L� !�. 68/�6� �� +�� *��� ����� N� ��N�
� 
�!�$��)��!�. +c���7�45� L� !�. �SG�*PO8��� �����5 �� *����) ��  .�� �� +�� 
*��� ��� L� +� '_� ��N�
� �!�$��� !�. ���� �� /��8���� ����6� �� +�� 
*��� ���-�

�

� H]" H�! L� �X.� ��X8� ��  ��2 ����������� �� !�. �Fl��}� ��k) �0 ��T& 
����) �0 ��"�� �0 �3- ��!� P8) �� �!� 29.09 �� 141.00 B�� ���� �X.� 
P8 �� �X.� P8 7����� 5.13 �� 8��� 14.5% �� L� �X.� $%8�� �$� ��k 
0.5 �� 30 *�8�B�� �� Af_� ���� �S-�

�

� �����5, �� �8 �� *����) ��  .�� �� 7��U5� *�+ �+ ��T& E81��9� ��k) ��  9� 
A�6�  E	�k) ���� �$� ��� �$� ��5 �X.� P8 �0 �SN���� �� 5.0 �� 27.3 *�8�B�� 
�� Af_��� �S L� �X.� ��X8� 25.5% �� 32.3% �� ���� �S-�

�

� ��Af_� �UO�,d� �� E81��9� /��� ��  '��  ��  +	6�|F(�5�6 L� +	6�5��a/Q6� 
���� �� $�W���� *��� ��� 2�- ��(��� +(�cS(6 �� 'W��� +	6�5��a/Q6� 
���� QN.�3- ��2�U8 '��  �� (8���PU�� '��  L� w8�����9g� �� �� 8 *P��8 
'W��� 2�-�

�

� ��(� G������ ��A
T6 E�+��5� ���� �) �� �XO��	�� !��P8 ��  ���� ��N� L� 
����A
�� �#W) �� *��� ���- $�1 �5 ��9�� �� �Q�8� �� �� L� 
����A
�� �� '8� *���- �Q�8� �� .�N �� �� L�  ����A
�� �� f�Nf�� 
���� ��  A8+ N� '8�-'8� ��A
T6 �S6�� QN.�+-�

�

� ��96 ��A
T6 ���� �K�) L� �X������) �� !��P8 �0 ����3 L� H�! �� 
A�}� �0 H����� ��  ��2-��2 �	
�W� ("X�� L� "X�� + 5�8���96 B� 1.0 
*�8�B�� �K���) �� H���� *���- ��96 ��A
T6 A�}� �0 H����� EW�7�� 
���� �K� �/	W� ��  ��2-��2 !��P8 �� �X�� �X������ �� $%k��� ���� �� 
!��P8 ��  �6 L� !����� �0 �SN���� 25% �� /� ���-�

�

� !��P8 �0 ����6 �0 /����� �� 't��� �� �8 ��  ������������� '	���8���
�(��k���$�8 L� ��8(��k ���) �� *��� ���- [��K�� L� E���� 
't���) ��  EW�� ���� ���B1� ��X�) �� �h2� ��� �0 ��"�� 
8�A���45C8�45��2�b��� ��  [� �� �0 �3 2�-
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� ��8� A�"��� 98��"��� 'N�� L� �ON� !S�� ���. ���8) ��  A8+ �$� ��F(� 
'����$�� ��	� N� G�
e 148.0 B���� 53.0 B���� 1.22 *�8�B�� L� 1.63 
*�8�B�� �S- 9� �h�s ��  ��2�� 12���� L� �SFm�� ��	� �� �X�� ���� ��  A8+ 
HK��N� �� 1�� ������ 1��) �� 2.7@5.7 ���� �� /��� �� '����� �S-

�

� 9� �N� ��  '	� �� �SFm�� N�8"��� �0 ��	� 4.1% �0 ��+!�E� �� /� ��� �S- 
9� '�W ��  N#��� N�8"��� �� ��� 8�f� N����� �� ��� �S-

 
������ !���" ��#�$� 

� 4 ��8� A�"� L� 6 %�6� 98��"� *�1�) ��  |�-��96 ����� ��  A8+ ���	Af� 
'�8��� �X�� �� A8�� ���- ��8� A�"��� %�6� 98��"��� 'N�� L� �ON� �0 
*�1�) �� �	/	W� �� `) �� /��+ �.� ��� 2�-�
�

� �D�� ����� 19 �ON� *�1�) ��  A8+ �X�� *��� ����� F!��� 14 *����) �0 
*�1�� L� ����_� ��� �0 4 *�1�� L� +� ��1�h� *�1� 
�A�8 �,- ��2 ����
7 'N�� *�1�) ��  A8+ �D�� ����� �X�� *��� ����� F!��� 4 *����) �0 *�1�� 
L� 3 ����_� ��� �0  *�1�� 
�A�8 2�	-
 

%&������ �' (  

� 'N�� ��816�$��� H�f�N)�� ��� 4 / /������� 3 �� +� ��1�h� 9�-A�A8�� 
��m8��� *��� ����� !� *� H�f�N) �0 ���!���� �� /���� !������ ��C� ���� 
L� ��16-'���X A8� /��[���V	 �� �X�������� ���� ��  A8+ *��� ���-�
�

� N� �#W) �� !�k� ��. +������ H�f�N) ��  A8+ HK�_� �X�� !���� 5�6� �0 ��8�� 
'_� �SN�$�� L� ��������� E9��8�d� ��  ��2 �0 �3 2� ��*� H���  ������ 
��  A8+ F!l��N�� !�� �� ��� 8���� !� ��� -�
�

� E2�� [� �� ��K��X�� P�8) �� !����� l8��� �� ����  ��816�$��� 
��8������ �� +� 5�6�/�� �� ����� ��E 2�- 5�6�/�� 
�88EF��192.168.1.14/��&G8	����(���� .�8� [� �� ��8f �S-
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� N� /��� �� ������ Fv	� ��8�a/8�9A�	� !����� �� H��0 q�8�
�8 N��� ��  A8+ 
�h2� *���, "7���	*�� +�	 ����� *��� ���- N� ����F(���	, ����� *+7 (3) 
(/�A�8� 1��.) L� ����� �+4 (/�A�8� �P� F_��) �� ��8 L� A�}� N��) �� 
1�T6 [� �� H]" I��q�8�
�8  N��� �S-�
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���-�
�
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 (80%) �0 �h�s /��� 'W� 2�-�
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*P	 ����	Q6	� ����V	 ��  A8+ 5�+�+ *P	 ����	Q6	� L� /����45 	� �0 ����W� 12���� 
�0 �3 2�- ��8� A�"���'N���� �ON��� W$����� ��2��� ��P��'!��9� �Q�� ���8) �0 
'/ �� 25 *�1�) �0 *P	 ����	Q6	� �0 !� "��0 �, L� �3 *�1�) ��  A8+ 9��0 
$��6 �	/	W� / !S�� QN.�� ��8� *�1�) �0 ��8�� �� ��A
T6�� 12���� �0 �3 
2�-�

�

� E36�+�-/���5� 9��3 �� H�f�(��V	 �� ']%� ����K�� ��8� ���8� L� �	/s 
HK��N) �0 E�X$� � ��  A8+ '��� $��	�� .�! �� L�������M ��� �� +� �3 ��8 

�[ �0- �X$�6 �� 1��1�� L� �O��� ��  A8+ ���8� EW�7�� HK��N) �0 +� 
���� f� 8U_" �0-

��*+�� ��,� ��  ���	-��

� E3��+E�-E3E3+�E������ �7�����E3��+E�-E3E3+�E� ������ P�����
�h �� ����� �� `�� ����������� L� E3��+E�-E3E3+�E� ����� 16�
��
'C�	�8� ��� 11 A��	/� �� 02 '(6X/� ��� 1�]%�� �� ���� ����G� �� E��!� 
*��� ���- �	12�� ��  �7��� +�	 ����
�8�V	 �0 �P�3�� C8�F16� �"�� ��  �	B�
+�	  �h2(����� C8�F16� ��  N�T�f��) ��  /��� �� E� !���, *����) L� %��) ��  
/�" !��[��� �SN� ���� EQN��Q�� ��Af_� ����G�) �� �	"�8� *��� ���-�

�

� E3��+E�-E3E3+�E��� ���� �7����� E3��+E�-E3E3+�E� ������ 
P����� �h �� ����� �� `�� ����������� L� E3��+E�-E3E3+�E� ����� 16�
���
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G	&K(�&�8P����(	8��U�8N���G�UN&&��G����S������Q	Q	�K8�	�&- 
�

� �K�SNP� 	J� �	8GE	8� ��N�G� ����Q�8N�� ����� E	EK&�8�	�� 	J� 8�N� &NG�	�� �N
�8	�N��

Pratylenchus GEE-�� ��� �����NN�E��8��&� �N��	�� 'V-6��� G	�&�� ��� "	�
(�8	�N� ��G8��Q8�
'�$������*	(�Q�N88�E�&�P�
�'=->���G	�&�����R�	�N���G8��Q8�'�$�- 

 
� In vitro GQ�NN����� 	J� ��8��	��G8�Q� (�Q8N���� �����G8� Pratylenchus GEE�� G�	UN��


�O�
K
�
	�8�&�8P�U�8��Pseudomonas putida�+�60�'Z6->/��J	&&	UN��(P�Alcaligens 
fecalis� ����� X0Z� '?X->/��� Bacillus megaterium� +�.>� '0X-./�� ���� Bacillus 
licheniformis��*�.,>�'.,/��6=����J8N��NOE	GK�N-�

�

� $NU� �N�N��8�	�� ��GNQ8�Q��NG� GKQ�� �G� GE��	G���� J&K(N����
��N� ����

Q�&	���8����&�E�	&N� UN�N� NJJNQ8�SN� ��� 8�N� 
����N
N�8� 	J� G�		8� (	�N�� 'Conogethes 
punctiferalis�� NSN�� �8� 8�N� &	UNG8� �	GN� ',-V� 
<�� &�8�N� 	J� U�8N��� 8NG8N�-� ��N�
Q	
(���8�	�� 	J� Q�&	���8����&�E�	&N� ���� GE��	G��� U�G� �&G	� NWK�&&P� NJJNQ8�SN� ���


��������8�N���GNQ8-�

VANILLA 

� ��8	8�&�	J�>X��QQNGG�	�G�	J�S���&&��'?0�Vanilla planifolia, >�Vanilla spp. J�	
�����
����
6�Vanilla spp.�J�	
�]�P���������	�N�N�Q��	J�V. pilifera, V. aphylla, V. tahitensis ����V. 
wightiana) ��N�(N����Q	�GN�SN��K��N��E�	8NQ8N��Q	���8�	�G-�
�

� �� 
	��J�N�� ��!��<"� 
N8�	�� U�G� G8�������TN�� J	�� G�
K&8��N	KG� �N8NQ8�	�� ����

WK��8�J�Q�8�	�� 	J� 
�%	�� J&�S	�� Q	
E	K��G� viz-�� S���&&���� E!�P��	OP(N�T	�Q� �Q���� E!
�P��	OP(N�T�&�N�P�N�����S���&&�Q��Q��-���

�

� Chaetomium� �G	&�8NG�J�	
��N�&8�P�E&��8G�UN�N�Q����Q8N��TN��(P�GNWKN�Q����8�N�����
�N��	�-� �	
	&	�P� GN��Q�� KG���� 8�N� +<���� G�	UN�� ZX� !� .,,/� ��N�8�8P� U�8�� C. 
globosum-��
	���8�N��G	&�8NG�8NG8N�������G8�P. meadii��� �R�=��NQ	��N��
�O�
K
�
����(�8�	��'0?/��	SN��Q	�8�	&�J	&&	UN��(P�� <R�6������ <R�>�U�8��=,/�����(�8�	�-� 

 
� ��N&�� NS�&K�8�	�� 	J� (�	Q	�8�	&� ��N�8G� 'Bacillus amyloliquefaciens� ���� C. globosum��

����Q�8N�� 8��8� G	�&� ���� J	&���� �EE&�Q�8�	�� 	J� B. amyloliquefaciens� �N�KQN�� ��GN�Ge 
��Q��N�QN�8	�&NGG�8����.,-,/-�

�

TREE SPICES 

� Cinnamomum gamblii�� C. neolipsium� ���� C. macrocarpum UN�N� Q	&&NQ8N�� J�	
�
��&���� ���� ]�P����� ��G8��Q8G� 	J� �N��&�-� ��N� NGGN�8��&� 	�&� Q	�8N�8� ��� 8�N� (���

G�
E&NG�	J�.,��QQNGG�	�G�S���N��J�	
�.-6–V-,/-�
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� �� U�&�� �N&�8�SN� 	J� Q&	SN� Syzigium claviflorum,� Q	&&NQ8N�� J�	
� $�Q	(��� �G&���G� U�G�
	(8���N�� J�	
� �"��!� $+�*��� ����GGK�� ���� ���N�� 8	� 8�N� �N�
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E&NG�Q	&&NQ8N��J�	
�8��NN�&	Q�8�	�G�S���N��J�	
�.,-,@�.Z-VV/-�

�

� Garcinia morella� ���� G. talbotii� UN�N� Q	&&NQ8N�� J�	
�]�P����� ��G8��Q8�� 8U	� NO	8�Q�

GENQ�NG�� *. atroviridis� ���� G. macrophylla� UN�N� Q	&&NQ8N�� J�	
� J��
N�MG� J�N&�� ���
]�P����� ���� ��	8�N�� NO	8�Q� GENQ�NG�� G. madruno� U�G� Q	&&NQ8N�� J�	
� +N���&K�K��
�����8��-��
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� R&�8N� &��NG� 	J� G. gummigutta� 8�NNG� �8� �N�KS����
KT��� U�8�� ����� P�N&�� ���� ��P�
�NQ	SN�P�UN�N� ��N�8�J�N�-���N�J�NG��J�K�8�UN���8�S���N��J�	
�6Z-,Z�8	�.=.-,,���� 8�N�

J�NG��J�K�8�8	���P�������NQ	SN�P�S���N��J�	
�0-.V�8	�.=-0/�����8�N���P������P�N&��EN��

8�NN�S���N��J�	
�,-0�8	�V,��-�

�

� In situ� ��8�� 	J� N&�8N� �&&GE�QN� 8�NNG� �NQ	��N�� J�	
� J��
N�MG� J�N&�� �8�]�P�������N��&��

�NSN�&N��8��8�8�N���P�J�K�8�P�N&��EN��8�NN�EN��PN���S���N��J�	
�0-,�8	�6>-V�������8�N�

��P��NQ	SN�P�����N��J�	
�60-0�8	�V6-V/-��
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� ��N� ��8�	O����8� ���� ��8����(N8�Q� E	8N�8��&� 	J� �&&GE�QN� (N��P� NO8��Q8G� ��� ��JJN�N�8�

G	&SN�8G�UN�N��N8N�
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���8����(N8�Q�E	8N�8��&-�
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N8���	&�

NO8��Q8-�

�

� �NO� Q��	
	G	
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�
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	�	NQ�	KG-�

�
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N��
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GENQ�J�Q� �K8��N�8G� ���� 
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�

� R8�	&	�P� 	J� �K8
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	&NQK&��� G8K��NG�� 8�N� JK��KG� �G	&�8N�� J�	
� ��GN�GN�� G�
E&NG� U�G� ��N�8�J�N�� �G�

Lasiodiplodia theobromae-�
�

GENERAL 

� ��N�J�Q�&�8P�J	���$������N�E���8��������+��Q	�����U�G�NG8�(&�G�N��J	��K��N�8�����

J���N�E���8����GN�S�QNG�8	�J�Q�&�8�8N�S���N8�&��N&N�GN�J	��S���	KG���"����QN�8�NG-��	�J���

60� S���N8�NG� 	J� GE�QNG� ��SN� (NN�� J���N�E���8N�� ��Q&K����� (&�Q� ENEEN��� ����N���

8K�
N��Q��Q	�����N���JN�K��NN��JN��N&��QN&N�P�����8�N�K��WKN�NGG�NG8�(&�G�N��J	��8�N�

�NU�S���N8�NG����Q	
E���G	��U�8���8G�Q&	GN&P��N&�8N���NGN
(&����S���N8�NG-�

�

� ��N� ���!+���K��8� &�K�Q�N�� �� �NU� ���8��8�SN� Q���G8N�N�� L�������M� ��� �8G� Q	�8��K����

WKNG8�8	�GKEE&P��		��WK�&�8P�GE�QNG������&&�N��E�	�KQ8G�8	�8�N�Q	�GK
N�G-���N�K��8�

�&G	�&�K�Q�N���������P�	J�GE�QN�(�GN��E�	�KQ8G�	U����8	�8�N���Q�N�G�����N
����J	��

G	E��G8�Q�8N�� J���G�N�� E�	�KQ8G� J�	
� 	�&G� ���� 	&N	�NG��G� ���� �N�&8�� ���� UN&&�NGG�

E�	�KQ8G-�
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� �U	�SN�P�E�	
�G����I��G	&K(�&�T����(�Q8N������SN�(NN�� �G	&�8N��� Q����Q8N��TN������

8NG8N�� J	�� 8�N��� G	&K(�&�T����NJJ�Q�N�QP-���N� 8U	� �G	&�8NG�� �����*+>� 'V�� 'Bacillus� GE-��
���� ����� �+=� 'Bacillus safensis�� E	GGNGGN�� 
��N�&P� ����N�� I�� G	&K(�&�T�8�	��
NJJ�Q�N�QP�(	8�����&�WK�������G	�&-� 
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�
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(���8�	�� 	J� GE�QNG�� J	��N�� ���� SN�N8�(&NG�U�G�
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EKG��&	���U�8��������P�K��8-�

�

� �E�QN� E�	QNGG���� J�Q�&�8P� U�G� NG8�(&�G�N�� �8� ����� 
���� Q�
EKG� ���� G8��8N��

JK�Q8�	�����J	��8������������E�	�KQ8�	��	J�S�&KN����N��E�	�KQ8G-�����G�	��8��������
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N�8�U�8�� SN�
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SN�
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E	G8�UN�N� J	K��� 8	�(N� GKEN��	�� ��� N����Q���� 8�N� �		8�
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E���G	�� 8	� 
��TN�� 8�N�
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����N������0,,�8K�
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ECONOMICS 

� ��N� E�	%NQ8N�� EN�� Q�E�8�� �N
���� J	�� 
�%	�� GE�QNG� &�N� (&�Q� ENEEN��� Q����
	
��

����N�� ���� 8K�
N��Q� �G� NG8�
�8N�� 8	� (N� �(	K8� .=X-,� ��� 0V-,� ��� .-66��� ����.-?V� ��

�NGENQ8�SN&P-� ]�8�� 8��G� ��Q�N�GN�� E�	�KQ8�	�� &NSN&G� 8	� 
NN8� 8�N� &	Q�&� ���� �&	(�&�
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� ��N��&	(�&�Q����
	���N
������G�(NN����	U�����8���"�*��	J�=-./�G��QN�8�N�8K���	J�

8��G�QN�8K�P-���N���N��K��N��Q����
	����G��&
	G8��	K(&N���K�����8��G�EN��	�-��
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� ��N� �NGN��Q�� ����G� J�	
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DUS TESTING FACILITY 

� ��N&�
����P� 	(GN�S�8�	�G� J	�� 8�N� 	�!G�8N� 8NG8���� 	J� =� (&�Q� ENEEN�� ���� ?� G
�&&�
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� S���N8�NG� UN�N� Q	
E&N8N�-� RO�
E&N� S���N8�NG� 	J� (&�Q� ENEEN��� G
�&&�

Q����
	
������N������8K�
N��Q�UN�N�
���8���N���8��NGENQ8�SN�QN�8�NG-�

�

� �D��8NG8����Q	
E&N8N��J	��.Z�8K�
N��Q�S���N8�NG�U��Q����Q&K�N�.=�J��
N�GM�S���N8�NG�

����=�S���N8�NG�	J�Q	

	���	U&N��N�����	�N�NO8��8�S���N8P-��D��8NG8����Q	
E&N8N��
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N�GM�S���N8�NG�����V�S���N8�NG�	J�Q	

	��

�	U&N��N-��

�

BIOINFORMATICS CENTRE 

� ���N8��&N��in-silico ���&PG�G�U�G�Q����N��	K8��������N��Ralstonia G8����G����QN�=�+�	S���
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�

� ��N� U�	&N� �N�	
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E��N��U�8��	8�N��Q&���Q�&�����N�S��	�
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�NGE	�G�(&N�J	��8�N���S��K&N�QN-���
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PESTICIDE RESIDUE ANALYSIS FACILITY�
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BLACK PEPPER 
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Fig.1 Newly established black pepper plot on non-living standards�
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Fig.2 Unique black pepper accession with extra long spike collected  
from Madikeri, Karnataka 
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Characterization of black pepper germplasm 
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Table 1 Quantitative traits of black pepper germplasm accessions 
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Table 2 Germplasm identified for specific traits 
 

Trait Accession No. Remarks 

+	&��(N���NG� ??=Z��0>>>��??6X��0>Z0��??>? a?-0

�
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�E�N�&N��8�� ??Z,��???,��??>?��0>X>��??XZ .?-X�@�..->Q


��N&�� 0>Z0��?>,>��0>XZ��??ZV��?>0Z V-60!�6-,0�

 
Yield evaluation and variability studies  
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Table 3 Comparison of black pepper genotypes for economically important 
characters  

Genotype Dry berry 
yield (g) 

Dry recovery 
(%) 

Fresh berry 
yield (g) 

Test 
weight (g) 
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Variability for pericarp traits in black pepper genotypes 
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Table 4 Contrasting genotypes for seed and pericarp traits in black pepper 
genotypes 

Trait Contrasting genotype
High Low 
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R genes in tagging Phytophthora resistance 
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DNA Fingerprinting and Barcoding  
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Genes encoding novel compounds  
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Development of fertigation schedule  

���E� JN�8���8�	��GQ�N�K&NG� J	��S���N8�NG� �������NS�
�� �����*���
K�������� ��������8���

UN�N�G8�������TN�-��NWK��N��WK��8�8�NG�	J��NQ	

N��N���	GN�	J�JN�8�&�TN�G�UN�N�
�ON��

U�8�� ������8�	�� U�8N�� 8��	K��� �	G���� EK
EG� ���� �EE&�N�� �8� 6=� GE&�8G�=,� GE&�8G� J�	
�

�NE8N
(N�� 8	� ��P-� �J8N�� 8����� PN���� J&	UN����� U�G� 	(GN�SN�� ��� 8�N� S���N8�NG� �����

��NS�
����������*���
K���-���O�
K
�P�N&��U�G��	8�QN����������*���
K����'.0-V,���

��P��J	&&	UN��(P��������NS�
�'.6-,V�����P�-��

 
 
 

42



Drought management 
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Influence of altitude and management practices  
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Table 5 Biochemical qualities of black pepper genotypes 

Name of cultivar Bulk 
Density 

(g/L) 

Oleoresin
(%) 

Essential 
oil 

(%) 

Piperine
a (%) 

Piperine 
b (%) 

Total 
alkaloid 
content 
(mg/g) 

���������� 0?0� Z-?d,-,> V-=d,-6X 0-.d,-,Z 6-Zd,-66� 6,-.d,-=>

����!G��8��� 0.=� ..-?d,-.. 0-=d,-6X 0-6d,-,? V-.d,-.Z� 6=-.d,-=X

$NN&�
K���� =V0� Z-Zd,-6> 6-?d,-6X =-=d,-6Z 6-Vd,-,>� 6>-Zd,-=.

"�K
K&�� 0Z=� ?->d,-,? V-Xd,-6X 6-Zd,-,6 .->d,-,X� $��

����&	��� =>.� X-=d,-,. V-0d,-.= =-6d,-,6 6-0d,-0.� 6>-0d,-=?

���&�� 0V6� >-,d,-,. 6-Zd,-.= V-Zd,-,Z 6-.d,-6=� V=-Vd,->0

�������&�(���ROQN&� =X?� X-6d,-?, V->d,-.= =-Vd,-,V .-Zd,-,?� 6>-,d,-V?

��&&KS�&&P� VVZ� .6->d,-00 0-Vd,-.= 0-Zd,-.Z V-.d,-.?� V=-Xd.-66

^NN���
K���� 0,?� .,->d,-., 6-?d,-6X 0->d,-6. V->d,-6>� $��

$���P�	��� 0?>� Z-,0d,-,> V-=d,-6X 6-0d,-,. .-,d,-,X� V.-,d,-VX

�����*���
K���� 0X.� ?-?d,-,X V-6d,-, =-.d,-0? 6-6d,-,.� 6V-6d,-?.

��NN���� 00?� .,->d,-6Z =->d,-.= 0->d,-,> V-?d,-,=� 60-0d,-V6

��8�����
N&�8���� 00.� .,-6d.-=X =-6d,-6Z 0-.d,-,. V-Vd,-,=� 6V-.d,-V0

�N�K
	��� =V,� Z-Xd,-., V-0d,-.= 0-?d,-V? V-.d,-.V� 6>-Zd,-V?

+�&��Q	88�� V>>� X-Zd,-,Z V-Vd,-.= 0-.d,-,> V-=d,-,Z� 6V-?d,-VV

���%�������� 0.>� Z-Vd,-,6 =-0d,-.= 0-?d,-,, V-=d,-,.� VV-Zd,-6.

�K(������ 06,� .,-=d,-,? =->d,-.= ?-.d,-,6 =-,d,-,X� V0->d,-V6

���Q��
�� V>V� ..-Vd,-,. V-.d,-.= ?-,d,-,. V-Xd,-,=� V,-6d,-=6

���K&�
K���� 0VZ� Z-6d,-,> V-Xd,-6Z =-Xd,-,. 6-=d,-,=� .Z->d,-6?

�����PK��.� =XZ� X-Zd,-,6 V-Vd,-.= 0-.d,-,. 6-Xd,-,=� .Z-Vd,-,V

����
K���� 06V� .,-.d,-,0 V-Vd,-=6 =-Vd,-,. 6-Zd,-,.� 6?-,d,-6,

�������NS�
� 0>=� >-0d,-,0 V-Vd,-.= V-0d,-,. .-Xd,-,.� V=-6d,-.=

�""!>66,� ?.>� Z-Zd,-.= V-0d,-.= V-6d,-,X .-?d,-,.� 6>-?d,-6.

�����PK��=� =.>� .,-0d,-,X V-.d,-.= 0-?d,-,0 V-Zd,-,=� .?->d,-V.

�""!.,>.� 0=.� ?-,d,-,. V-Vd,-.= V-.d,-,6 .-0d,-,V� 66-6d,-V,

 
a- Estimated using spectrophotometer, b- Estimated using HPLC 
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Fig.6  Piperine concentration in black pepper varieties at different maturity stages 
 
Biochemical and anatomical studies of abscission zone   
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Table 6. Detachment force (Newton) measurement in two different cultivars
Sample Agali Chumala 
��EN��E�N�� ,-0V5,-VV 6-V65.-6>�
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��EN�+N��P� 6-6,5,-Z6 .-?V5�,-ZV�

��8K�N�+N��P� V-Z,5.-V, V-?>5�.-06�

�

Fig.7  DF measurement in berry and spike of (a) Chumala (b) Agali 

Ypt1 gene based recombinase polymerase amplification assay for detection of 
Phytophthora spp.  
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Fig.9 Phylogenetic analysis of Cox subunit I sequences of Phytophthora species 
using neighbor joining algorithm. 

Evaluation of Lecanicillium psalliotae 
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      Fig.10a Root damage caused       Fig. 10b Root regeneration in  
         by Phytophthora                       L. psalliotae treated plants 

  
Biological management of Pythium deliense 

Streptomyces albulus ����Trichoderma harzianum G�	UN�� .,,/� ����(�8�	�� 	J�Pythium 
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Amplification and sequencing of target genes in Radopholus similis 
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Fig.11 Mealy bugs infesting different parts of black pepper (a) Ferrisia sp (b) and 
(c) Planococcus sp.  
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CARDAMOM 

Genetic resources 
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Table 8 Observations on morphological and yield contributing traits for the year 2019 
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Fig.12 Yield attributes of cardamom under different management systems 
 
Yield and quality of elite lines under moisture stress�
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Identification and characterization of cardamom vein clearing virus CdVCV 
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Table 10 Quality attributes of NER ginger genotypes 
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�

Fig.14 Fresh yield (t/ ha) of ginger as influenced by micronutrient sprays and Zn 
solubliser (ZnSB2) [CD: T-1.99; T x V: NS] 
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Table 11 Field evaluation of fungicides and biocontrol agents against foliar pathogens  
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Treatment description Mean disease 
severity (%) 
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Self-pollination studies in inbreds, OP seedlings and cultivars 
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Pollen fertility analysis in inbreds 
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Table 12 Pollen based on staining in inbreds 
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Shoot and flower colour variation in OP seedlings of SLP 359/4 
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Table 13 Shoot color variation among the OP seedlings of SLP 359/4 
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Evaluation of different management systems 
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Fig. 15 Effect of different management systems on quality of turmeric 
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Response of different turmeric varieties to organic farming 
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Micronutrient spray optimization 
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Fig.16 Fresh yield (t/ ha) of turmeric as influenced by micronutrient sprays and 
Zn solubliser (ZnSB2)[CD- T- 2.1; T x V- NS ] 
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Fig.17 Curcumin crystals under scanning electron microscopy 

 
Dose optimization of new generation insecticides  
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Fig.18 a) Symptoms of lesion nematode infection in turmeric b) infected rhizomes 
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TREE SPICES 

CINNAMON 

Genetic resources 
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Fig. 20 Cinnamomum macrocarpum collected from Wayanad 

 

 

Fig. 21 Cinnamomum gamblii collected from Nelliyampathy 
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High value compounds 
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Fig. 22  Promising  Garcinia gummigutta accession with high yield and high dry 
recovery 
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Fig. 23 Promising accession of all spice identified at farmers field 
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Fig. 26 Effect of best management practice (BMP) as compared to farmers practice 
on soil pH in nutmeg 

 

 

Fig. 27 Best management practice (BMP) as compared to farmers practice on soil 
Al concentration (mg/kg) in nutmeg 
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Fig.28 Manifestation of symptoms (A) Decline of tree (B) Water soaked lesion  
(C) Necrotic lesions on bark (D) Necrosis of vascular tissues 
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DNA Fingerprinting and Barcoding  
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Table 14  Details of varieties fingerprinted, source and status of registration 
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Micronutrient-microbial interaction in soils under spices  
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Fig.30 Zn solubilisation rates in soil augmented with Zn solubilising bacteria and 
insoluble Zn source [ZnO] at different days of incubation (DAI) 

 
 

Establishment of farming system model  
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Value chain incubation facility for processing of spices  
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Production of nucleus planting materials of improved varieties  
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�
Fig.32 Root length, shoot length and root biomass of maize (a) and Napier grass 
(b) as influenced by different AM inoculated substrates. 
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Economics 

Demand projections and crop scenarios for futuristic crop planning  
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Table15 Demand projection of major spices for 2030 and 2050 
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Tribal sub plan (TSP) and special component plan (SCP) 
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ATIC AND EXTENSION SERVICES 
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ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES 
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Table 17 Varieties of seed spices recommended for release during the XXX AICRPS 
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INSTITUTE TECHNOLOGY MANAGEMENT-BUSINESS 
PLANNING AND DEVELOPMENT (ITM-BPD) UNIT 
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Table 18 Licenses issued by ITM-BPD unit�
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Table 19  Management of IP portfolio by ITM-BPD unit 
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HUMAN RESOURCE DEVELOPMENT 

A. Trainings and workshops organized by HRD cell 
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B. Training and capacity building for ICAR-IISR employees  

Table 20 Participation of ICAR IISR staff members in training programmes 
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C. Seminar/ Symposium/ conferences attended by employees 

Table 21 Participation of ICAR IISR staff members in seminar / conferences 
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D. Foreign Deputation 

Table 22 Foreign deputation of ICAR IISR staff members�
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E. Ph. D degree awarded 

Table 23 Ph. D degree awarded 
Student Topic University Guide
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Visit of Hon’ble minister of state Sri. Sanjay Shamrao Dhotre 
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Fig.38 Planting Nutmeg (IISR Keralashree) by Hon’ble Minister of State  
          Sri. Sanjay Shamrao Dhotre  

Vigilance awareness week  
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�Quinquennial review of ICAR IISR and ICAR AICRPS 
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Fig.41QRT team interacting with Scientist during visit to labs 

Third meeting of the VIII Research Advisory Committee 
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Farmer interface meeting 
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Fig.41 Farmer interface meeting at ICAR IISR 
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Fig.42 District-level farmer’s seminar at ICAR IISR 
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Third  Dr.Y.R. Sarma memorial lecture  
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Fig.43 Third Dr.Y.R. Sarma memorial lecture at ICAR IISR 

 

Third students - scientists interface  
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ONGOING PROJECTS 

Project I: Conservation, characterization and sustainable utilization of genetic 
resources of spices  
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Project II: Development of trait specific and improved varieties of spices through 
conventional breeding and biotechnological approaches  
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Project III: Development of resource conservation and management technologies 
for improving productivity of spices  

.0- ��P-� f� 'X.V�F� RS�&K�8�	�� 	J� (&�Q� ENEEN�� ���� Q����
	
� N&�8N� &��NG� J	�� P�N&�� ����

WK�&�8P� K��N�� 
	�G8K�N� G8�NGG� '6,.,@6,6,�� h��-��-^-� ��N�	U���� ��-� �-�-�

���G���
K�8�P����-��-���&��KE�&�
K8���G	&����Y�����-��-�-����S�K
��i�

.?- ��"� ��'X.V�F�$K8��N�8�QPQ&��������G	�&�"�GNWKNG8N�����E	8N�8��&�	J�GE�QN�Q�	EG�K��N��

��JJN�N�8�
����N
N�8�GPG8N
G�'6,..!6,6.��h��-� -������S�G������-��-����NG�����-��-^-�

��N�	U���� ��-� �-� �G�U���� +��8�� ��-� "-$-� +�%K�� ��-� �-�-� ���G���
K�8�P�� ��-� �-�

�&��KE�&�
K8���G	&���Y���-��-���
T�i�

.>- �"��� �N��� �NN�� ��	%NQ8� '���-� fff ��� 'X.V�F���	�KQ8�	�� 	J� �KQ&NKG� E&��8����


�8N���&G�	J��
E�	SN��S���N8�NG�	J�GE�QN�Q�	EG�'6,,?!6,66��h��-� -������S�G������-��-�

��������������-��-^-���N�	U������-�^-��N
�����-��-��KGNN&��+�������-��- -���%�����-��-�

���G�8��� ��-� �-R-� ��NN%��� ��-� �-� ��%NNS� Y� ��-� <%�	� ��	
�G�� ��-� ����	�� ���S����� ��-�

�	���EE���G������Y����-� -�-��K��

���$�GG��i�

.X- �"��!"����!=F� $N8U	�� E�	%NQ8� 	�� ��Q�	�K8��N�8� 
����N
N�8� ��� �	�8�QK&8K��&�

Q�	EG�J	��N����Q����P�N&������WK�&�8P�'6,.=!6,6,��h��-��-����NG�����-� -������S�G����

��-��-^-���N�	U������-�"-�����8��
(�&�Y���-��-���
T�i�

.Z- �*�-� fff�� 'X.V�-� �NSN&	E
N�8� 	J� JN�8���8�	�� GQ�N�K&N� J	�� (N88N�� E�	�KQ8�S�8P� ���

(&�Q�ENEEN��'6,.0!6,.X��h��-�"-�-������
�������-��-����NG�����-��-������������Y�

��-��-��&��KE�&�
K8���G	&��i�

6,- ��P-� f��� 'X.V�F� ��PG�	&	��Q�&� ��8N�SN�8�	�G� J	�� P�N&�� �
E�	SN
N�8� ��� G
�&&�

Q����
	
�'Elettaria cardamomum ��8	���K��N��UN�8�N��NO8�N
�8�NG�'6,.?!�6,6.��

117



h��-� �-� �&��KE�&�
K8���G	&���� ��-��-^-� ��N�	U������-�����	�����S���� Y� ��-�

�-�K�K�����

6.- �"��!"����� 0F� �N&��N�8�	�� 	J� GE�QNG� T	�N� (NP	��� (	K�����NG� KG���� Q&�
�8N�

���&	�KN� 8		&G� ��� Q�������� Q&�
�8N� '6,.?!.Z�� h��� �-�-� ���G���
K�8�P�� ��-� �-�

��������������-��-��&��KE�&�
K8���G	&���Y���-��-�^�P���%��i�

66- +�	Q�N
-�f�'X.V�F��8K�P�	��GE�N��(GQ�GG�	�F��NSN&	E����Q�N
�Q�&&P����KQN��
N8�	��

J	�� ���SNG8���� (&�Q� ENEEN�� 'Piper nigrum� <-�'6,.X!6,66�� h��-� �-� ��NNG�� ��-� �-�-�
���G���
K�8�P�Y���-�+�%K�"-$-i�

 
Project IV: Development, refinement and demonstration of integrated cropping 
system for improved total factor productivity in spices  
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Project V: Development, refinement and demonstration of organic production 
technology of spices for improved productivity, quality and soil health  
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Project VI: Development and refinement of post harvest handling, processing and 
value addition technologies for minimization of post harvest losses and 
diversified use of spices  
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Project VII: Bio-intensive management of pests in spices  
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Project VIII: Integrated management of fungal and bacterial diseases of spices �
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Project IX: Development of diagnostic kits and integrated management viral 
diseases of spices  
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Project X: Improving knowledge and skill of stakeholders for increasing 
production of spices  
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STAFF LIST  

ICAR-IISR, KOZHIKODE 

SCIENTIFIC STAFF 
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�&� � �Q�N�8�G8�'$N
�8	&	�P���

6X- ��-���NNG��� � � �Q�N�8�G8�'�&��8�+�	Q�N
�G8�P��

6Z- ��-����&��KE�&�
K8���G	&��� �Q�N�8�G8�'�&��8���PG�	&	�P���

V,- ��-� ����K��

N��$�GG��� �Q�N�8�G8�'�E�QNG���&��8�8�	���N��Q���&�Y���	
�8�Q��&��8G��

V.- �G-�����S����%���� �Q�N�8�G8�'�&��8�+�	Q�N
�G8�P��

ADMINISTRATIVE STAFF 

.- ���-�����������G�� � �����QN�Y��QQ	K�8G��JJ�QN��

6- ���-���$��K(��
������ � �GG�G8��8���
���G8��8�SN��JJ�QN��

V- ���-����K�������� � �GG�G8��8���
���G8��8�SN��JJ�QN��

=- �G-�"����+NN��� � � ���S�8N��NQ�N8��P�

0- ���-� �"��K��&� � � �GG�G8��8�

?- ���-� � ��PN���	��

N��� �GG�G8��8�

>- �G-����NN
�� � � DEEN����S�G�	��"&N��

X- ��-�����%NNS� � � DEEN����S�G�	��"&N��
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Z- ��-�����^�P�E���G�� � <	UN����S�G�	��"&N��

.,- �G-��N(NN���$�� � <	UN����S�G�	��"&N��

..- ��-��������K&� � � <	UN����S�G�	��"&N��

TECHNICAL STAFF 

.- ��-�������
NG���K
��� "��NJ��NQ���Q�&��JJ�QN��

6- ��-�R������� � � �GG8-�"��NJ��NQ���Q�&��JJ�QN���

V- ��-���^�P���%���� � �GG8-�"��NJ��NQ���Q�&��JJ�QN��

=- �G-$����G����K
���� � �N��	���NQ���Q�&��JJ�QN��

0- ��-�����K�������� � �N��	���NQ���Q�&��JJ�QN��

?- ��-�������G�����G� � �NQ���Q�&��JJ�QN��

>- �G-�����"������S�&&P� � �NQ���Q�&��JJ�QN��

X- �G-�$����8���� �N��	���NQ���Q����'<�(-��NQ�-��

Z- ��-����� �%NG���K
��� �NQ���Q�&��GG�G8��8�� �

.,- ��-���*���S���G� �NQ���Q����

..- ��-� ���+��	P� �NQ���Q����

.6- ��G-�����P������ �NQ���Q�&��GG�G8��8��

.V- ��G-����%������� �NQ���Q�����

.=- ��-� �G��K�+� �NQ���Q�����

SUPPORTING STAFF 

.- ��-������K�KG�K� � ��&&N���KEE	�8��8�JJ�

6- �G-�"�����
�&�
� � ��&&N���KEE	�8��8�JJ�

 
 

ICAR-IISR EXPERIMENTAL FARM, PERUVANNAMUZHI 

TECHNICAL STAFF�

.- ��-�R����K%NNG��� � �N��	���NQ���Q�&��JJ�QN���

6- ��-�$��������S��� � �NQ���Q�&��JJ�QN���

V- ��-��������N
�Q�������� �N��	���NQ���Q�&��GG�G8��8��

=- ��-����������G�S��� � �N��	���NQ���Q�&��GG�G8��8��

0- �G-��N%������*	S���� � �N��	���NQ���Q����

?- ��-�+������NNG�� � �NQ���Q����

>- ��-�������G
�G�� � �NQ���Q����

X- ��-�"���$���&� �NQ���Q�����

SUPPORTING STAFF 

.- ��G-���$����KG�&P�� � ��&&N���KEE	�8��8�JJ� �

KVK, ICAR-IISR, PERUVANNAMUZHI 

SCIENTIFIC STAFF 

.- ��-�����8������G����� � ��	���

N�"		�����8	��
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TECHNICAL STAFF 

.- ��-���������	%� � � �K(%NQ8���88N���ENQ��&�G8�'�Z��'�	�8-��

6- ��-�������
K��SN&� � �K(%NQ8���88N���ENQ��&�G8�'��Z��' N8-��Q-��

V- ��-���������G�� � �K(%NQ8���88N���ENQ��&�G8�'��Z��'���	-��

=- ��-�+�����NNE� � � �K(%NQ8���88N���ENQ��&�G8�'�!>!X��'��G�N��NG��

0- �G-����NNE8��� � � �K(%NQ8���88N���ENQ��&�G8�'�!>!X��'�-��Q-��

?- ��-�������GU���P�� � �K(%NQ8���88N���ENQ��&�G8�'�!>!X��'�&-���	8-��

>- ��-���"�����G���� � �NQ���Q�&��JJ�QN��'�!0��'���SN���

X- ��-�"���^�P�K
��� � ��	���

N��GG�G8��8�'�=��'"	
EK8N���

ADMINISTRATIVE  STAFF 

.- ��-������G�&� � � �8N�	���E�N��*�-�����

SUPPORTING STAFF 

.- ��-�"���S������� � ��&&N���KEE	�8��8�JJ�

IISR – REGIONAL STATION,  APPANGALA 

SCIENTIFIC STAFF 

.- ��-���^����N*	U��� � �N����"�"���EE����&��

6- ��-��	���EE���G����� �Q�N�8�G8�'�E�QNG���&��8�8�	���N��Q���&�Y���	
�8�Q��&��8G��

V- ��-��K��

N�����G�&��NN���� �Q�N�8�G8�'�&��8���8�	&	�P��

=- ��-���^��G��8��� �Q�N�8�G8�'�E�QNG���&��8�8�	���N��Q���&�Y���	
�8�Q��&��8G��

0- ��-�+�&�%����%K
��� � �Q�N�8�G8�'����QK&8K��&�R�8	
	&	�P�� �

?- ��-��������S�K
��� � �Q�N�8�G8�'*N�N8�QG�Y��&��8�+�NN������

ADMINISTRATIVE  STAFF 

.- ��-����K��&NN������� � �GG�G8��8���
���G8��8�SN��JJ�QN��

TECHNICAL STAFF 

.- ���-���"����8��G�� � �N��	���NQ���Q�&��GG�G8��8��

6- ���-��������SNN��� � �NQ���Q�&���GG�G8��8��

V- ���-�$��"�	&K��EE�� � �NQ���Q�����

=- ��-��N�%�8���� �NQ���Q�����

SUPPORTING STAFF 

.- �
8-���+��<�G�
�� � ��&&N���KEE	�8��8�JJ�

6- ���-�+�$���NG��EE�� � ��&&N���KEE	�8��8�JJ�

V- �
8-�+���<�&�8��� � ��&&N���KEE	�8��8�JJ�

=- ���-������	U���� � ��&&N���KEE	�8��8�JJ�

�

�
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WEATHER DATA 

ICAR-IISR, Chelavoor, Kozhikode
Month Rainfall Temperature (oC) 

Total Rainfall 
(mm)

Rainy 
days

Max. 
(Mean) 

Min.
(Mean)

^��K��P� ,-6 , V.-Z,� 6,-V,

�N(�K��P� ,-, , VV-V,� 6V-V,

���Q�� ,-, , VV-Z,� 6=->,

�E��&� >0-X 0 V=-0,� 60-V,

��P� V0-, = V=-,,� 6?-.,

^K�N� VX0-X .> V6-6,� 6=->,

^K&P� =>,-? 66 6Z->,� 6V->,

�K�KG8� 0>,-6 6= 6Z-Z,� 6=-6,

�NE8N
(N�� 6X>-? .> 6>-,V� 6=-,6

�Q8	(N�� VZ?-? .X V,-X,� 66-6,

$	SN
(N�� X,-= Z VV-,,� 6V-X,

�NQN
(N�� .,-X 6 V6-Z,� 6V-V,

Total/Mean 2313.0 118 31.95 23.80
�

�

ICAR-IISR Regional Station, Appangala, Madikeri 
Month Rainfall Temperature (oC) 

Total Rainfall 
(mm)

Rainy 
days

Max. 
(Mean) 

Min.
(Mean)

^��K��P� ,-, , 60-V>� .,-0,

�N(�K��P� V-, . 6?-=6� ..-Z,

���Q�� ,-, , 6X-66� .=-6X

�E��&� >?-X 0 6Z-,,� .0-.>

��P� V=-, = 6Z-?,� .0-==

^K�N� 66,-. .= 6?-ZV� .0-.X

^K&P� 0??-= 6X 6=-?0� .=-0Z

�K�KG8� .=6.-> 6Z 6=-.6� .=-,X

�NE8N
(N�� ?XV-, 60 6=-.0� .=-.V

�Q8	(N�� V,6-X 6? 60-,=� .=-?V

$	SN
(N�� >-, . 60-V6� .V-X>

�NQN
(N�� =.-? 6 60-,V� .6-.0

Total/Means 3356.4 135 26.20 13.80
� �
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�

ICAR-IISR, Peruvannamuzhi, Kozhikode
Month Rainfall Temperature (oC) 

Total Rainfall 
(mm)

Rainy 
days

Max. 
(Mean) 

Min.
(Mean)

^��K��P� ,-, , V=-?.� .X-?0

�N(�K��P� ,-, , V0-X=� 6.-V,

���Q�� .6-, 6 V0-ZX� 6V-.0

�E��&� X=-, > V>-6,� 6=-?>

��P� ..0-, .. V?-=,� 60-.0

^K�N� 0?.-X 6= VV->,� 6=-?V

^K&P� ...?-? 6Z 6Z-Z=� 6V-X6

�K�KG8� .000-6 6Z 6Z-Z>� 6V-?0

�NE8N
(N�� >0.-= .Z V.-0V� 6=-,0

�Q8	(N�� 0VZ-X 6= V6-.X� 6V-Z>

$	SN
(N�� ...-6 .. V=-,6� 6V-Z6

�NQN
(N�� .VX-, Z V=-,?� 6V-,X

Total/Mean 4985 165 33.78 23.34
�

� �
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