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Abstract 
The effect of different artificial diets based on the seeds of one cowpea cultivar (Mashhad) and four chickpea cultivars (Arman, Azad, 

Binivich and Hashem) on biological and life table parameters of Helicoverpa armigera (Hübner) was studied at 25±1ºC, 65±5% RH and a 

photoperiod of 16:8 (L:D) hours. The larval period ranged from 13.26 to 21.54 days on Binivich and Mashhad, respectively. The longest and 

shortest development time of H. armigera was on Hashem (38.62±1.56 days) and Azad (33.81±0.09 days), respectively. The highest 

fecundity (total number of eggs laid per female) was obtained on Mashhad (1227.23±10.27 eggs) and lowest value of this parameter was on 

Arman (351.00±1.29 eggs). The highest net reproductive rate (R0) was on Mashhad (250.60 ±0.25 female offspring) and lowest value of this 

parameter was on Arman (59.49±0.49 female offspring). The intrinsic rate of increase (rm) was the highest on Azad (0.205±0.001 day-1) and 

lowest on Arman (0.140±0.006 day-1). In different host plants examined, the value of mean generation time (T) ranged from 24.11±0.25 to 

30.41±1.30 days and doubling time (DT) ranged from 3.22±0.5 to 4.88±0.25 days. The results indicated that Azad and Arman were the most 

suitable and unsuitable cultivars incorporated into artificial diet for population growth of H. armigera, respectively. 
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#P" �����a     �P� �*�sSP"' qP��� ��P(.  �*

*$�������  �Y,'$�� U�Z��� q�SQ( e!'�(�  ��( �'�	� Y�

( �
 �.� �� �� 7KE .�< � ! ���� $'�'    ��Pr#( YP� � e(�%

 � ��
+Ss�( 7KE
 .';GQ/ .� �;�� ��� � �, �� ! 7s� n� 

 .��* Y� �*�(z�� �� �	Q/�;� �� e0S#(.   ��P< VP�    �P� �P�

eT& ~� U��1( �b �\�* C�/��,�� Y .' �*� �Y�!�( @ U�Z

���*��� <
l GQ/ $' GQ/ ��;�� �;�� � �<  GPQ/ $'   ��;P��

 YPP,'$�� �����PP�)$�� �PP� �* ��PP� YSPP�'C� GPPQ/ *'�PP^/ ( �

 ������e% )GQ/ GQ/ ���* U�Z �* ��� YS�'C� ���  �;P��( 

 U�Z � �	&� !�' �� 7KE �*�( � �, e(�%.   

���� ����C ��N-9 �? :�0(��	, q�SQ( e!'�( U�Z YT� 

*�0( �� �P, n� B�� $' e\�! ~m�% �� q)Efron and Stein 

1981 (���S('��<� ��,$ U���   ��P< V�H. armigera ��� 

(
.��;��� ;|/ $' �*�sS"' �� Y^M�_( *��( q�SQ( P��'� Y P� �,�

�Y��Z n )One-way Anova (�� ��� YGLM  ��P(� �';�' 2�, �� 

SAS 9.1 C< ���\�7�� .�#� ����� (
+,�
@ , ��
 �*�sS"' �� ;

Y#('* �#L .�($� $' '� @-,'* �� 2�|,' .  

!�(O0� � �-  

#� ���* U�PPZ
PP#  YPPK#< �$�PPJ 2�PP%H. armigera ��� 

H��G ��� 'CJ� &�#I( �< ��� ��M � *�PQ, q�SQ( 2�N�' Y P
 �

L�K�� G  #^( ���s/ �'*�      2�P& ��P#�* .�P , YP% 7�'�,

�
EF/ H��G ��� 'CJ q�SQ(�     P( .� �P� YP^M�_( *��P( �  �P��

) U���� .(�S,�   #� ���* U�PZ ���P��* �Pt�! l��u< o
 P#   

H. armigera ��� H� 2�	/�G ��� 'CJ� �($��   Y��P ( ��P� l

 �PS,�    fP"�/ ��P(� 7P"* YP� o Borah and Dutta (2002) ��� 

M��
�� ,'*�" �#K( ��� H��'CJ G� &�#I(  7P"' . ' �P� P� @

�S, �U�!�  fP"�/ ��(� 7"* Y� oSoleimannejad et al. (2010) 

��� �" q�SQ( 2�N�'� H� ���P\ Y� � P� 'CPJ G�  &�#PI( 

#^( ��#�* .� , #� ���* U�Z z)Sj' .*�� �'*
# '� 7�� @

��� �" GN� �*�*�� � .  

�S, 6�"' ���  uP< $' eP\�! o  �Pt�! l��H. armigera 

'�'*� [ ��a @"� ��� 'CJ� &�#I( �< �����M Y P
  GP L �

�K�� H� ��G ��� 'CJ�  �< �P� P�    *�P� *�PQ, qP�SQ( 2�PN�' Y. 

 Pj�� ��^M�_(  , .'�+P ��u< P
�� ;�    �P" qP�SQ( 2�PN�'� �  

T�
S, Y�� ( ��
  7P"' �Pt�! l��u< Y| )Jones et al. 1981;  

(Borah and Dutta, 2002 �PPP� PPP"'B�';PPP� 6� �PPP��  

Soleimannejad et al. (2010)� �� YPPK#< �$�PPJ 2�PP%� 'CPPJ� 

&�#I( �< ��� Y�" q�SQ( 2�N�'�r, �
� Gorgan3 �Sahar �L17 

 �M4 '�'*� [ ��a @"�  (�PN�' �* � r, P
 �Clark �M9 �M7 �

Tellar �Sari  �Zane '�'*� X ��a @"� *�� . ' *�P� � �� P�@ �

,�001( r,
� Naseri et al. (2009b)   � Lokar et al. (1993)  Y�

'�S, @
 7"* Y|�   YP% �P#S��H. armigera '�'*� X  ��a @P"� 

��� �" q�SQ( 2�N�'� � P(  �P��� .   #P" *'�P^/ �* z)SPj'
 @

��a� ��� 7�� n� (
.��; ��� �
��  q�SQ((    YP� �P,'�/

 7�& �* ���s/%
s
 7M���S(
7 ��� .� 7��� �* *���(   �P� �

����s/ � ^	� �*
7  �P�� �'��� P
��  VP�   ��P<H. armigera 

����. B�';� ��� <
 
( .� , @ ��� Y% ��* ���   YP� w���(

 q�SQ( 2�N�'�� Y,�� n
�� (Kashyap and Verma, 1987) � �

7	TN ���  q�SQ(� � YP,�� n P
�� )Sison and Shanower, 
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���6(� � B�,C    �?�(� ��? : � 	D5 ���6� 4/ ���E� 4/<F<  �

(1994 'CJ B$�'� /��sS( �)(�% '���  Pj�� ��a   �'�P !

*�,�' .	�'
' 7�  P� VP�_( @ Y �$'�P,' �'  P(    Pj�� YP% �P��� 

001(
  YP^M�_( Y� 2'�N' @ �
EFP/ �
 ( .�P��
  �� qP�SQ( .�P�;� 

#PP" *'�PP^/
��a @� �PP"�YPP,�� � �PP��  �#PP�Helicoverpa 

 �*�P	,  �P,' )Poitout and Cayrol, 1969; Nadgauda and Pitre, 

1983 .(��a ���* U�Z� ��� 'CJ� &�#I(  �< �P� P���M Y P
 �

�K�� G L  '�'* *�PQ, q�SQ( 2�N�' ��   P#^( z)SPj' �'*� 

 *��) U���� .(,a�Z �/���a ���* @� ���    � ��P ( GPN�

��/�% �/��� .� @�  � GPN�
# P
��   �P(� 7P"* YP� R .  �* ���Ps/

'CJ B$�'� �%�/ �
� ��K
	
�� ��M P
  P�K�� GP L �   2�PN�' �

"��� *��( *�Q, q�SQ( ' �*�( l��u< @  �,'�/a* $' P� e

M�PP	S!' ��a ���* U�PPZ �* z)SPPj'�H. armigera  ��� 

H��G ��� 'CJ�  �P��� Y^M�_( *��( q�SQ( .  ' *�P�� �P� P� �@

01/
� ��0
 �SP � ' �* P�($ @
  , *��P( YP# P
 7P"' $� .( P
+,�
 @  

' U�PPZPP��� ���* @� H� 2�PP	/PP�G �PP�� 'CPPJ� �PP($�� l  

 ��PPP�4X/b±9b/�[ *�PPP� $�� .Naseri et al. (2009b)  �

Dhandapani and Balasubramanian (1980)  ��a ���* U�PZ� 

' P� �� 7P�� @�  �P"� /�/ YP� '� � P
 V44  �PP/49  �[X/4b  $��

�*�	, B�';� �,' .a* $'�M�	S!' e   �PS, �* ���Ps/�01/ o P
 y

�S, �� �t�!�( ��� .'�+ ��u< o   � 'CPJ ��, ���s/ Y� .'�/

S,H z)Sj'
- ^	�
7 ��� �% ����' Y^M�_( *��(* .  

 $' YK#< �$�J 2�% �M���, e!'�( �	, ���* U�Z]�/99  $��

��� H��'CJ G� �< ���   �P/ *'$� GPN� Y[4/9] �� $���   GPN�

�S( G���
 *�� �) U���� .(  fP"�/ YS��� ���\ l��u< �*

Naseri et al. (2009b) ��� ���* U�Z�     d�P�� $' ePKN eP!'�(

'��� ��< V� @� �" q�SQ( 2�N�'� $' �4�/9O / �g�/O4  $��

�S(
*�� � . ' U�PZ .*�� �/ ��/�% P�   �Pt�! l��uP< �* ���* @

( V"�#( �+,� , �,'�/ H� .*�� �/�'CJ G�   �* �*�sSP"' *��(

'��0( �* l��u< @� �P" 2�N�' �� YT���  P"���    fP"�/ ��P�

Naseri et al. (2009b) ���� .  

H��G ��� 'CJ�  ' �* YP^M�_( *��( q�SQ( P�  l��uP< @

�
EFPP/ PP#^( �'*� PP< ���* U�PPZ �PP�
sPP� l
��  ��PP< VPP�  

H. armigera  �#SPPP�'*) U��PPP�� .((PPP
+,�
' U�PPPZ @PPP� @  

 ���*9g/9 T� Y% *�� $��
 �� ���sS( ��� YPS��  �P��  $' eP\�!  

Borah and Dutta (2002) ��� ��M
��  ,'*�P"  �Naseri et al. 

(2009b) ��� �"�*�� � .' �� ��)&� �PS, �@�    ��P(� 7P"* YP� o

'* .� ,s� ���* U�Z Y% *
�� '�, 7�� @
 71/ ;�
EF/ ��M P
 �

�K�� G L   *�'* �'�PN *�Q, q�SQ( 2�N�' �)  U��P�� .(' P� @

S,
B�';� �� Y|  �P��  Pj��   ,'�PQ	� .'�+P ��u<   7P�'*

(Sison and Shanower, 1994; Soleimannejad et al. 2010) .  �P�

' *���� �PS, �@� oNaseri et al. (2009b)  �Cowgill and Lateef 

(1996) � ��, Y% *'* .� ,
( ��
    sP� ���* U�PZ �P� .�P�;
�� 

 ��< V�H. armigera #^( �E' �'*� *�'�, . ��t�! l��u< �*

s� ���* U�Z
��   $' 7P��9]/�4 �� $���     �P/ .�P(�� GPN�

94/�O �� $��� *�� .�"�, �* *'$� GN� . 6�"' ��� YPS��  �P�� 

PPP	�& p��PPP#( �* ��PPP� B�';PPP���* U�PPPZ �sPPP� �
��   

H. armigera �Xb/�9 �� $��� PP+,�� YPP��� )Jallow and 

Matsumura, 2001( �4g/�O�� $��� ��M
��  ,'*�P" )Borah 

and Dutta, 2002 ( ��b/�O �� $���  .�/�/Liu et al. (2004) 

*�� .#L
/��)Sj' @  'CJ ��, �* ���s/ �E' �* 7"' @-	( P� �

C�/ *��( 7��� �* ���s/ P�  ��P ! Y)  ( � z)PJ ���P� P
�� (

����. �S, 6�"' ���  eP(�% �'� ! �	& U�Z ���(� 7"* Y� o

, �*�( � �,
�� ;� (
.��; ���     ���PsS( YP^M�_( *��P( q�SQ(

 *��) U���� .( e(�% �� ! �	& U�ZH. armigera  $'4A/�9 

 �/]X/�[ '�� $���  $' � �,O[/�4  �/9]/�g '�� $���  �* �*�(

*�� .�"�, . P ! �	& U�Z  �*�P( � �P, �'�H. armigera   ���

 V
/�/ Y� ,'*�" ��
��M9]/[  �[[/] $�� )Borah and Dutta 

2002( 7"' ��� B�';� . �, �M�� �'� ! �	& U�Z @
#�	�

 V
/�/ Y� �#/ es�� ��� �*�( �bb/�O  ���/�4   B�';P� $��

 7"' ���(Liu et al. 2004) .��,$ ���*  �*�( �'� !)  GPQ/

��( �/ (H. armigera ��� 2�N�' ��M � *�Q, q�SQ( P
  GP L �

�K�� #^( z)Sj' �'*� 7�'* .' U�Z� $' ���* @g�/Og  $��

��� 'CJ� &�#I( �< ���� GN� Y
#
��  �P/ R9A/XO �� $��� 

 *�� ���sS( �� ( GN�) U���� .(B�';�  �P�� Naseri et al. 
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*+, �-� ��.�  ���A6? �8 : ����� ���	
� ��Helicoverpa armigera   ��� ���� � ������ �������� � !�� "�#�� � � $ � %&' �(��) �

(2009b)  �Soleimannejad et al. (2010) ,
   7P"' .� �+,�P , ;

��,$ ���* Y% '� 71/ ��< V� @�
EF/ (
.��;  �P��   qP�SQ(

 Y^M�_(( *�� .  

�S,� $' e\�! o l��u< �t�!*'* .� ,  Y%< ���*
 $' l

�	Q/�;� '�T� 7�� @
 7"' ��/�% ��) U���4 .(  .*�P� ��/�%

�	Q/ $' eKN ���*�;� �- ;( $'�7 ��� M�/
�h( � '� 7�� @

( ��	� Y� *��� $���< V� '� ��� ��/�% Y�\�� Y� �*�(  �<

�	Q/ ����� $'�;� ( $�J� '� *�j �##%. �	Q/ ���*�;� , P
 ;

 71/�
EF/ H��G ��� 'CJ q�SQ(�   7P��� �'�N Y^M�_( *��(

) U���4 .(H��G ���  'CPJ�    ' �* YP^M�_( *��P( qP�SQ( P� @

����� �l��u<� ' P� , '� 7P�� @ P
  7P1/ ; �
EFP/    �P,*'* �'�PN

) U���4 .(' ���� �6�"' @
�S �( @
����� .';� ' e%� 7�� @

��� 'CJ� &�#I( �< ����S	% � �� ( GN� Y�( @ P
' .'; P� @

, �S('��<
�� ;�   �P� 7PKE .�(�� GN� . '���P#��' �@ P�  U�P	S!' @

	% Y% *�'* *���
% � 7
s
'CJ �\�#& 7� ��M �* *���( P
 �

�K�� G L )�� ( GN� (���_( $'
� 7
 �SP �  '�P�� C�/ P� � Y

M�/
 ��< V� eh( �H. armigera  �'*��j������.   

   7P
^	� l�';P�' /'m k�,)rm ( $'�Ob/b   ��� $�� �P�

 .�(�� GN� Y��< �� &�#I( �'CJ�/ 4bX/b   GPN� ��� $�� ��

 *�PP� �PP
�S( *'$�) U��PP�9( . l�';PP�' PP/'m k�PP, .*�PP� a�PP�  

H. armigera  ��� ���! �'CJ G�H�  *'$� GPN� P(   �P,'�/�* 

'a�� ������ �E� � ��(  @
��< �
(    YP�!�( U�PZ .*�P� ��/�% �

 7�� @�' d��� $' eKN e!'�( �	, � ��� �P��� GN� @�' ��� .

 YPPS��� yPKZ  ��P� Baghery et al. (2010)   l�';PP�' PP/'m k�P,

 ��< V� @�' 7
^	�  P�K�� G L �
��M ���)  ��P ( GPN� ( �

 *�Q,) GP��� GN� (   VP
/�/ YP��[�/b  ��]b/b  $�� �P�  *�P�. 

YS��� ��� Soleimannejad et al. (2010)  '� �S('��P< @�' �'�0( ;
, 

 ���   $' ��P� YP
�/ �'CJ G�H�     ���P" qP�SQ( 2�PN�' �CP� $'

b]O/b  �/��O/b ( .� , $�� �� ��*.  

  

  
���	 /P  @
+,�
()± ��
^( ��_j ( ��,$ q�SQ( e!'�( U�ZHelicoverpa armigera   � *�Q, q�SQ( 2�N�' ���G L �
��M  �K��  

Table 1. The mean (±SE) duration of different life stages of Helicoverpa armigera on different chickpea and cowpea cultivars 
 

Whole life span 

����� ���� K7 

Longevity 

K��7 �&L 6� ��Q  Developmen

t time (day) 

�6� ���� K7  

Pupal period 

(day) 

���(R� ���  

Per-pupal 

period (day) 

S(� ���� ��(R�  

Larval 

period (day) 

���T ����  

Incubatio

n period 

��(�	 ����  

Cultivar 

%#�  Male 

� 

Female 

����  
Male 

�  
Female 

����  

50.26±2.03a 

n =18 

52.50±0.25a 

n =22 

16.85±1.68a 

n =18 

17.38±0.25a 

n =22 

34.62±2.02b 

n =40 
12.38±0.47b 

n =40 
3.74±0.4b 

n =45 
15.68±0.02c 

n = 49 
2.00±0.00a 

n = 70 
Arman 

50.90.±0.10a 

n =19 

51.22±0.25a 

n =18 

15.71±0.56a 

n =19 

17.25±0.25a 

n =18 

33.81±0.09b 

n =42 
14.32±1.12a 

n =46 
2.69±0.24c 

n =48 
13.98±0.72d 

n =56 
2.00±0.00a 

n = 70 
Azad 

47.49±0.1b 

n =13 

47.71±0.11b 

n =14 

13.66±0.1b 

n =13 

13.88±0.11bc 

n =14 

34.16±1.91b 

n =27 
14.30±0.83a 

n =29 
4.27±0.06a 

n =32 
13.26±0.05d 

n = 68 
2.00±0.00a 

n = 70 
Binivich 

51.78±1.74a 

n =13 

50.02±0.88a 

n =14 

13.77±0.7b 

n =13 

12.46±0.57d 

n =14 

38.62±1.56a 

n =33 

14.25±0.65a 

n =34 

3.51±0.22b 

n =44 

17.97±0.04b 

n =47 

2.00±0.00a 

n = 70 
Hashem 

51.68±1.15a 

n =14 

54.39±2.2a 

n =16 

13.29±1.2b 

n =14 

16.00±0.2b 

n =16 

37.61±1.33a 

n =30 
12.51±0.65b 

n =33 
2.43±0.06c 

n =40 
21.45±0.04a 

n =44 
2.00±0.00a 

n = 70 
Mashhad 

582.02 77.39 582.02 77.39 1706.51 2325.59 1392.08 127.43 - F-value 

17.46 10.72 17.46 10.73 29.83 36.75 53.93 72.66 - Mean square 

0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 - P-value 

( �'* #^( z)Sj' ��#�* .� , .�S" �� �* Y�� (�
J z��! �� ��� @
+,�
(  �#���)@-,'* �' Y#('* �#L .�($��
 P<0.01(.  

The means followed by different letters in each column are significantly different (Duncan's multiple rang test, P<0.01). 
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 ���	5P (
+,�
 @)± �_j� ^(
�� (�	Q/ q�SQ( e!'�( U�Z�;� ����� �� Helicoverpa armigera  ��� ��M � *�Q, q�SQ( 2�N�'
G L � �K��  

Table 2. The mean (±SE) duration different oviposition periods and fecundity of Helicoverpa armigera on different chickpea and cowpea cultivars 

Fecundity (egg) 

Post-oviposition period (day) 

�N�6�9 �� V� ����  

Ovipositionperiod (day) 

�N�� %�9 ���� 

Pre-oviposition period (day) 

�N�� %�9 �� K$# ���� 

Cultivar 

%#� 

Daily 

������ 

Total 

K7 

198.23±2.23c 351.00±1.29e 13.27±1.01a 1.75±.25d 2.00±0.00b
 

Arman 

166.23±3.10b 629.50.±1.20b 10.87±0.85b 3.66±0.33a 2.50±0.2a Azad 

229.26±12.10d 561.70±1.63c 8.55±0.25c 2.37±0.12c 3.12±0.42a Binivich 

146.08±0.74e 438.20±1.27d 7.33±0.8d 2.83±0.33b 2.50±0.2a Hashem 

321.35±10.23a 1227.23±10.27a 9.23±0.38c 3.70±0.23a 2.80±0.2a Mashhad 

72.31 145.65 74.19 127.43 63.23 F-value 

11.53 10.40 10.71 10.35 9.34 Mean Square 

0.0001 0.0001 0.0001 0.0001 0.0001 P-value 

 

(
+,�
@ ��� J z��! ��
#^( z)Sj' ��#�* .� , .�S" �� �* Y�� (� ( �'*  �#���)Y#('* �#L .�($� '� @-,'*�
 P<0.01(.  

The means followed by different letters in each column are significantly different (Duncan's multiple rang test, P<0.01). 
 

  

 ���	<P ���S('��<� ^	� ���
 7)± �_j� ^(
��(Helicoverpa armigera  ��� ��M � *�Q, q�SQ( 2�N�'
G L � �K��  

Table 3. Population growth parameters of Helicoverpa armigera on different chickpea and cowpea cultivars 

Doubling Time  

(DT) 

W(36	 8�� ��� �� "�T 8��� 

Mean generation time  

(T) 

KM� X� 8��� B�� YG�!� 

Finite rate of increase  

(λ) 

W(36	 S��N,� �?��!� Z� 

Intrinsic rate of increase  

(rm) 

W(36	 S��N,� �9�[ Z� 

Net reproductive rate 

(R0) 

K\� �()�9 ])�^ Z� 

Cultivar 

 

%#�  

4.88±0.25a 29.17±1.02a 1.154±0.003d 0.140±0.006d 59.49±0.49e Arman 

3.22±0.5d 24.11±0.25c 1.230±0.002a 0.205±0.001a 140.15±0.63d Azad 

3.40±0.12c 27.52±1.12b 1.216±0.001b 0.191±0.002b 195.00±0.12b Binivich 

3.96±0.03b 30.41±1.30a 1.182±0.003c 0.171±0.004c 181.40±0.69c Hashem 

3.43±0.21c 28.73±1.23a 1.217±0.004b 0.193±0.003b 250.60±0.25a Mashhad 

73.92 73.92 119.81 102.98 72.89 F-value 

9.23 9.23 9.45 8.58 7.403 Mean Squar 

0.0001 0.0001 0.0001 0.0001 0.0001 P-value 

(
+,�
@��� J z��! ��
Y�� (� #^( z)Sj' ��#�* .� , .�S" �� �* ( �'* �#���)Y#('* �#L .�($�'� @-,'*�
 P<0.01(. 

 The means followed by different letters in each column are significantly different (Duncan's multiple rang test, P<0.01). 
  

a*�e s�SQ( '��� ��/
 P#L Y
 ���Ps/ @  �P��   k�P, �*

/'m ';�'�^	� l
 7H. armigera (   *�P	, YPv'�' .'�/  YP%  $'

 Y�	� .�(  Y� .'�/C�/ *��( �*�( ��, �* z)Sj'� ���s/ � Y

S,H
- ^	� �*
7 ��� *�% ����' Y^M�_( *��( . k�, .*�� a��

/'m ';�'� l��� �� ! n� �H� n� 'CPJ G�    ��P#�* .�P ,

���_(
 a�P� 7�  .�  � 'CPJ �P<
�   k�P, .*�P� @ P/'m  ';P�'� l

^	�
, 7
 ;�
�+,� ���_( 2�& P
7   'CPJ�  YPZ���(  P(  �P��� .

(Arghand et al. 2012) ' Y� Y��/ ���( YS-, @ � .'�/ P
  *�P% .�

( �* Y%
H� .��G ���   'CPJ qP�SQ(�   ' �* YP^M�_( *��P( P� @

'CJ �l��u<� ��!�    ���_( $' .�P(�� GPN� �CP� P
 �PS	% 7� 
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Patel and Koshyia (1997) M�/ iM�j k�, �'�0( P
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�
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