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 7�$. �.C˚�±DQ 'R)� @
�S� �T ±�Q��4 � �U�.  -#+�V$ '��56��$8� W�,�� �. X$�= �>�

�� .�.,. '(& '
��8 L��� Z�&, �
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 X	�*4 � -�1_4 @	)(� � .,��, [	
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M�  �$�P NO�9 ��IBatrachedra amydraula Meyer (Lep.: Batrachedridae) 8, '0� 

a�$  7����69 8, � 3�\&��(� 8, 3�(9 �4 � @&, �$�P @69 lS�($ �. �$�P ���� [��4

��P m�\b$ @&, ��� G�,1
 �<���� L��� � -��	$�(Howard et al., 2001).  �. 1	� 3,��, �.

@&, ��(9,�I ��$�P @69 lS�($ -	�9 (Gharib, 1968; Gharib, 1991; Shayegan et al., 2002). 

Gharib (1968) a�$ 3,�(% -
 @�� [�, 8,  [	+�, �$, �@&, �.�
 n�� �$�P Z��� ��	$ @�� [��4

, 8, G�,1
 W&�4 �$�P 7��R�, @�� 3,�(% -
 @�� [�Shayegan et al. (1998)  -\��
 ���U

@&, .Gharib (1968) .��! ,� @�� [�, ���)P 3,1	$ TQ � �U�. Damghani (1998) [	
 TQ 

�4�Q�U�. �.��� G�,1
   -9 '4��U �. ���,Michael (1970) e	
 ,� @�� [�, ���)P 3,1	$ 

 8,�T'$ �U�.  ��,. .+�	
 ��,�*U W�,�� �. @�� [�, 7k�(Michael & Habib, 1971) �. � 

 '��56��$8� W�,��(Marouf et al., 2004) .,. 3�6� o
�($ �&��
 �$, �-\��
 �,�p -#+�V$ .��$ 

q	� ��(4 -� -=  .��� @�� [�, �
��8 L��� -(	$8 �. �4�%rS, -��
� -(	$8 �. ->�
 �.�,�

�, ��	)
 ��%rS, 1	� �k�+�	
@&, ��(=,�I � s�.  @����$ � �,�6! @	#�� 7k�+�9, �.

a�$ 8, '0� ��,�6! '
��8 L��� 8, ��$� @&. -
 ��%rS, ����� '<	C�4 '&��
 [��4 �� 

'$ ���
 .e0\�� .�
��9 M&�($ 3�$8 [		#4 �@	#�� ��� '&��
 7,�
 ��#+�V$ [�,  ���  ...

@&, n8t .L��� �. ���L�,�\$ '
��8 7 (Birch, 1948; Leslie, 1945, 1948; Lewise, 1942) �

f�� -	�4 7,�
 7��� X!,�$ ��� � ��� 3�$8 W&�\$ � �.�$ .,��, 8, W<� ���u�� v�<
 7  �

�u�� 7����
 � '(& '$ �.�C\&, '(& �  .��(Birch, 1948; Pianka, 1994) .���_�� 8,  -9 

�, 3�	$ �. ��� � ��� ���C4 ���8 �,.���$ 8, 7��	)
 �. [�, � �.�
 '#p,� 7�$, .,� 

@	#�� v�<
 7,�
 ���C4 ��'$ w�b\�, ,� 'V	*$ ���C\$ W�,�� -9   @&, @	��, 7,�,. �(���� 

(Price, 1997) '
��8 L��� X	�*4 � -�1_4 �. �VP MR& '4��C4 [	(O [\��5� �]� �. �

'$  .��(Chi & Yang, 2003; Chi, 1998) .6! a� ���� 8, 7��	)
 �. [	(x�� a� � �.�$ �,�

'$ ��	
 -
 ���)P MR& �� �,�6! ���� .Chi & Liu (1985)  �Chi (1988)  �
 '
��8 L���

!�$ '
��8 L��� 7��y4 Z�&,7��� -�/  �. �	`\$ ��� � ��� Z�&, �
 ,� ^(� �. '(&



                                            �� �������� ���� !"�# $�% Batrachedra amydraula  �&�'()��*� +)��� ��  

  

  

 ��

��.,. -#&�4 ^(� �. � .,��, 3�	$ .  

 �.�(& �
��8 L���/ �]� �. j� 3��
 �^(� �. ���� -�!�$  �. ���C4 [\��5�

-_	\� MR& z+�
�� ���� X!,�$  ����\$,��I [	�b4 �. �\! � �����
 �(*($ �. ��R\�, ��	


�$ @	#�� ..�
 .�$ [	(x�� @	#�� ����\$,��I [	�b4 ��VP �. 8, ���� ��,�4  [\��
 �]�

{�$��% -= ���� ����
 �.�$ �,�6!�,�� 8, ���	)
 � @&, n�&�$ �
��8 L�,�� -	�4 �.  L

��� z+�
�� -�!�$ �. ->(�, X	+. -
 �
��8 3,�4.��� j	>C4 ,� @	)(�  ,� �)(� @R)� ��:� 

�$ |�� �$ -	�4 Z�&, [�, �
 �
��8 L�,�� � �(���� .�
. .M��,  ��	}�� [�, �. -= ����

 W&�4 �)(� @R)� �(#� .�,. .���Craige & Mopper (1993) � Ode et al., (1997)f��   ���

�� � ��� W&�4 �)(� �u�� �Gu et al., (1992) �Harvey & Strand (2003) �  

Bhartthi et al., (2004) � L��\!, ~�$ � �	$ -\)
,� -
 @	)(� W&�4 Isenhour & Yeargan (1981) 

 �Berenbaum & Zangerl (1991) �
�P -
 3�	
���   @&,.  

 ��� � ��� ��<
 8, �!��6$ m	U�4 ��
��8 L��� ��= ��V
 8, ���
 j� Xh$ �	+�4 �

 ,� .,��,�$ -�,�, ��. . .�,. .��� �
��8 L�,�� -	�4 �. �.�#\$ �r>6$ 8�(� -O �
,) �,�


4 L�h$� ��
��8 L��� ����\$,��I �
 �$. �	�Johnson et al., 2000.( -= �_��\� ���U �� -
 �$,

�$ XU�! �
��8 L�,�� -	�4 8, � j	$�(�. 8, ��\�
 s�. 3�>$, .���$ a�,�� ,� @	#� �(=.  

�(& �
��8 L��� -	�4 G�� 8, �$ ��&��
 [�, �. ,H+/ -= ^(� �. ���� -�!�$ 

�$ �]� �. ,� ���� m�\b$ X!,�$ �. � ^(� �. �. �,�		`4 �.�= �.�C\&, �.�	
 a�,.  

  

 ��������  

M� '(�9 �
 �$�P NO�9 ��I o�� Z�&,  �. �.�+� 7���$�P 8, @�� 7����t 7���

\&��� .��! �. op,� .,��� 3��QQ eb
 �7��R�, ���� ��56��$8� �. �3�$�9 ��� 7�\$��	9 

��6! $ 78���69 '&�(�;��	
 ��<	<*4 -)&>�12 ' ��6=�� .�_�, .M�  �$�P NO�9 ��I

7�$. �. ��4�
�0�, �. C˚�±DQ 'R)� @
�S� � T±�Q �.,. G���I X$�= �>���4 �. � �U�. 

�� .�$ ��� @�� ��R�, G���I M�p ��$�P �.�I 8, ��� -	�4 '%�(�$ ��,H� �.)FQQn�
 ( �

 n�(
 .��)FQQn�
 ( X)% �)�TQn�
 ( ��,���� ��b$ �):Tn�
  ( o��$ [��	)	�
 �)�:Q 
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��	$ �\	+ ( �� n�_�,(Marouf et al., 2006) .-R#� m= �. ��� -	�4 ��,H� �.�$ �� "�C� 7

 '0	\&rI)F×E×�F'\��&  �\$ (�� �.,. �,�p."�� �� �. ,H� 38�  D±DT/D:.�
 n�
  . XP,.

 "�� ��TQ���$. W�,�� �. "��� � ��.�
 �8�& ��� �.�$ � �� X$�= ��6! .�% � �\
�S� 

�(\��
 �,�p ��� �. ��� �=J ���� �.  

M� �8�� N� ab4 .�% N� �'
��8 L��� -#+�V$ 7,�
  X)� -
 ��
�$ �$�P NO�9 ��I

��4 ��S -
 G���I '(�9 8, a�.o�� '�.  -
 7.,�C�, ���U -
 � 7���"��  ��� 7�\I

 '0	\&rI) �Vp -
��\��&  �\$ ( ��,H� �.�$ -#Vp N� 7�� �
)DF/Q±FF/� L�S X= �,�
 n�
 

���� ���. (�� X<\($ . 8, e��$8� n�_�, �,�
 ���_$ �.��:�� �.�C\&, ab4 .�%  . -	�9

"�� 7�\I ��� 7�$. �. � X<\($ ��4�
�0�, -
 C˚�±DQ 'R)� @
�S� �T±�Q '0���4 � �U�. 

���� 7�,��5� X$�9 . .�� �� 7��� ���. L�S ����
 -0(�, 8, ^I � ��.�
 @R� -�,8��

 � X<\($ '0	\&rI "��� -
 @C� �� � @C� �.�$ � �� �,�6! ����� i��P X$�9 �,�6!

���� 7�,��5� ��4�
�0�, �. W�,�� 3��� �. .�.�$ 7����
 � .,��, v�<
  �����U -
 -�,8�� 

�.,. ����.�
 @R� ���.�$ 7����
 � v�<
 �7��� ���. L�S 7 ���
  '(& '
��8 L��� Z�&,/ 

 ^(� �. 7��� -�!�$(Chi & Liu, 1985; Chi, 1988) �,1�, n�� 8, �.�C\&, �
 (Chi, 2002) 

TwoSex�� X	�*4 � -�1_4  .  

  

��� � �����  

�&��
         ��$ 3�6�� ��$ ����          W�,��� �. -�= ���.   -�#+�V$ .���$    ���$ �        ��p�� ��6�! [��, 

                    ��$ -�$,., .��P @�	+�#� -�
 ���� �. �Cp��4 -���5x	� 3��
 � �.�
 8�I��.      $ -�= ����.;  ���

����]� Marouf et al. (2006)) ���56�����$8� W�,����� �. ( �Shayegan et al. (1998))  �.

 ��,�*�U W�,�� ( ��$  ����
.   ��$,Blumberg (1975)     ��$ @�	#�� �. -�= @�&, �.,. 3�6��  .�

 ����$. �. 3�6���, -��#+�V$:D�\����& -����.   �.,���
:/FF�.���$ @��	#�� 8, ���U�.  ���� �,�,. 

�(\)��� 8�I����. . ,� �\+���! [	��(O -��\R+,Marouf et al. (2006) 8, ���4 [	����I ������$. �. :T 

  -��.�\��&       �. W�<� � .,�
�Q              , �.���� ����6�$ -�#+�V$ .���$ @�	#�� 8, ��U�.  ��� .  ,H�+

   �]� -
�$  ���C4 �&�  ���   .���$   M�� �.   ���I       3,���, ���$�P           [	�
 ����C4 X�	+. -�
 �\6�	
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X)� �����
 -#+�V$ .��$ �.  

@C� �.�$� ���� 8, ^I X$�= �,�6! @C� 8, ^I � �.�
 ��	
  Xp,�! @�H
 �
 ��	


� 8�� )E/T %@	#�� ( �h=,�! �� 8�� )E/E %@	#�� (ab4 -
 ����  �$, ���.��� �1��

 @	#�� [��\6	
)D/DT %@	#�� (:@C� 8, ^I 8��  ab4 ��	
 ��.�= �1�� . @	#�� �.

 �$ -#+�V$ .��$E{t�U, @	#�� 8, �U�. ab4  ��.�>� �1�� .@	#�� ��� -#+�V$ �. ���  [		#4 

ab4 ���� [& � 3�$8  � -\�,. �.��8 @	��, �1���$ 4 @	#�� ��� ��� ��,�4� -
 �,�	�

 ���
 -\�,. ��,1&(Chi & Lin, 1985) . ��<	<*4 �@&, -\��
 ���U -(	$8 [�, �. �.�#\$

ab4 8, e	I ���. �P�
  z+�
 ��6! �1��(APOP)
� ��6! i��P [	
 3�$8 ��$ 3,�(% -
 ,� 

 �1�� ab4 [	+�, � �.�$(Amir Maafi & Chi, 2006) -�!�$ 8, ,� 3�$8 ��$ [�, �5�. �P�
 � 

ab4 [	+�, �4 ab4 �.�$ ��6! �1�� (TPOP)
�-\��
 �]� �.   ��,(Chi & Lin, 1985) . L�! �� -


 ��I M� �,�
 ��.�<$ [�, �. ��B. amydraula�8,��,  @&, ��� ��	
 .�. �
  ���. [\��5� �]�

 z+�
 ��6! �1�� ab4 8, e	I ���. L�S �.,��, [	
 ��� ���C4 � z+�
��(APOP) M� �,�
 

 �$�P jO�= ��IDDEd/Q± �F/D�8 ���. L�S �. �����
 [	5��	$ � 8�� M� �
�  ��I

 ��$�P jO�=�E/:� .�
 �.�$ �� �,8, -
 ab4 .�% ) L����.(  ��t �ab4 ���� ���. L�S

�	C� �� �$�P jO�= ��I M� B. amydraula  L��� �. ���� -�!�$ j	>C4 -
� ��$� 

@&, .�� �,�
 X$�= ��6! �4 ab4 8, ��� � ��� ��$ W&�\$  ��)��/�±d�/T�8��  ( �=��,

��4�= �$ 8, �4�.  ��)D/:±D/TD8��  (.�
 .Marouf et al., (2004) ,� ab4 ���� ���. L�S 

Q�/�± QF/T ��	C� � ��t ���� ���. L�S � 8�� ){�%��_$(,�  EE/�± ET/F� � 8�� 

 ,� X$�= ��6! �4 ab4 ���� ��� ���. L�S [	5��	$E�/�±d�/T:�.��� [		#4 8��  ��, . ���\�

�$ @	)(� � ���� -�!�$ j	>C4 -
 l	<*4 [�, �. ��� -�,�,  ���\� �. ->	4��U �. ���


 W&�4 ��� -�,�,Marouf et al., (2004).�,�� .��� �>	>C4 [	(O  . �. �� ���\� L�! �� -
 �$,

�$ 3�)>� l	<*4 ���
 . 8,��:*4 [�, �. -#+�V$ .��$ ab4 .�%  �l	<DE � �.�$ ��6! :D 

�� XU�! �� ��6! . ab4 -�!�$ �. �-#+�V$ [�, �.:T�U�. �  ���t -�!�$ �. T/:Q 

                                                           
 �� Adult Pre-oviposition Period 

 �� Total Pre-oviposition Period 
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����6$ �	$ � ~�$ �U�.  ��. �4��U �.  q	� �
�	C� -�!�$ �. -=  ��	$ � ~�$ -��


�6� ����6$ .�
�(
  z+�
�� -�!�$ �	$ � ~�$ 3,1	$ [�,T/FT�$ �U�.  �. ����
  ->	4��U

Marouf et al. (2004)ab4 -�!�$ �. ,� �	$ � ~�$ 3,1	$  ��/:Q -�!�$ ���_$ �. � �U�. 

 �
�	C� � ���t�:/�F�.��� G�,1
 �U�.  {t��\!, �	$ � ~�$ 3,1	$ �. ���C4 [�, ��, -
 

 �%�(�$ �,H� ��� ��6! [�, ��$ ��t�S G���I X	+.@&, �.�
.  
 �����������   	
�
� ��
) �������±� ����� ��� (����  ���� ����� ����� ��
��  !"#$ ��%

���� B. amydraula  ���� ��C˚�±&' *+,� -.#/� 0 1 ±2'���3 	45��6 0 �7��   
Table 1- Basic statistics (mean ± SE) of life history of B. amydraula at  

30 ± 1°C, 60 ± 5 % RH. and 24 hrs darkness 
 

Statistics Stage or sex mean ± SE 

Egg (n =112) 6.47±0.23 
Larva (n =84) 30.31±1.52 

Developmental time (d) 

Pupa (n =61) 14.16±1.35 

Total preadult duration (d) Female (n =38) 53.32±2.3 
 Male (n =23) 51.91±1.61 

Adult longevity (d) Female (n =38) 8.71±0.39 
 Male (n =23) 7.04±0.39 

APOP (d) Female (n =38) 3.74±0.3389 

TPOP (d) Female (n =38) 57.91±2.561 

Fecundity (eggs) Female (n =38) 27.68±3.201 

  

 ������ -��89 :5�;<� 	6�= >�� (r) -��89 :5�;<� 	
�?�� >�� @(λ) AB���� >�� @  

��B#6  �C�(GRR)��B#6 AB�� >�� @  �C�(R0)����� 0  �,� D5 E��F G�� ��(T)@   

�� 	H#?I� ��JK �0� L�<�5 M�0�% ���� !"#$ ��%  
Table 2- Intrinsic rate of increase (r), finit rate of increase (λ), gross reproductive rate (GRR), net 

reproductive rate (R0) and mean generation time (T) of B. amydraula reared on artificial diet. 
 

Parameters value 

r (d-1) 0.039 

λ (d-1) 1.0398 

GRR (offspring) 59.68 

R0 (offspring) 9.39 

T (d) 57.37 
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 ��

��� ���� �	
 ��
�  ���� �����(Sxj)��   ��� �� ���� ���� ��!"���#   $�% . ��


 �	
(Sxj) &� �' ()' �	
 *�+,�% ���-� /�0
 x �1�� ��   �� �� ���� �����j��  $�% 2���
 .

 �,�%��! &�%�
 ��34�	
 5% ����0� 678�' 29 ���� ����� �
 ���� ����� �� 5% *�	,
% 

 %� �:���� 678�' ���.� ��� ��
 ;%�77<' 2�	
 ��
 ����% �71� �
 %=1   �%�>% /�7� �� %� �+


�� /�0
 �� �� 2�-�  � ��� ;�� �� %� ���� ��%�� ?�@A
% (7
%�'(7��+
 B��0' 2���C �+
 .

�	
  ��� ����(lx) &� �' ()' �	
 *�+,�% 2x$�%  . ���� ��� ��� ���� �	
 ��D�� &�%�
��


��� ��� ���� �	
 ��
 ��D�� 5% �%�  ���� �����(Sxj) ��  ���
) ���".(  

 ���� ��� ���� �����
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Fig. 1- Survival rate curves (Sxj) of B. amydraula reared on artificial diet 

  

  

  

  

  

  

 
 
 
 
 
  

 ����� ��� ���� �	
 ��
 (lx)��� ���� �����
 2�  ���� ���� �����(fx4) �����
 2  

 ��� ����(mx) 2SSS���� ���#��
 � ���  (lxmx)� �K� �71�' �J+L' ��
 (Rx) 2  

�� �4��R� �%=e ��� �,>�� f���! ���� g��h ��!.  
Fig. 2- Age-specific survival rate (lx), female age-stage-specific fecundity (fx4), age-specific 

fecundity (mx), age-specific maternity (lxmx), and the cumulative reproductive 
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Fig. 3- Age-stage-specific life expectancy (exj) of B. amydraula reared on artificial diet 
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Fig. 4- Age-stage- specific reproductive value (vxj) of B. amydraula reared on artificial diet 
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ABSTRACT 

The life table of Batrachedra amydraula Meyer (Lep.: Batrachedridae) was studied at 

30±1˚C, 60±5% RH and 24 hrs darkness, in the laboratory. The raw data was analyzed based 

on the age-stage two-sex life table, in order to take both sexes and the variable developmental 

rate among individuals and between sexes into consideration. Mean development times of 

immature stages were 51.91±1.61 and 53.3±2.3 for males and females, respectively. The 

intrinsic rate of increase (rm), the finite rate of increase (λ), the net reproduction rate (R0), the 

growth reproduction rate (GRR) and the mean generation time (T) of B. amydraula were 

0.039 d-1, 1.0398 d-1, 9.39 offspring, 59.68 offspring and 57.37 day respectively. 

Key words: Batrachedra amydraula, Demography, Two-sex life table, Biology. 
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