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 ������ ��	
��
����� Encyrtus aurantii (Geoffroy) (Hymenoptera: Encyrtidae)   �'( )��	*+�
 ,	�	��� ��-	�18 021 024 0270 30  ��*�' �*6�	6 7865 ±5) ,<�=> ,	�?6 %16:8(,<�=> :8AB) �� (.  ���
 �
����� ��*	� ,6+	�� ��'*�� ��	DE�� ���=���� ,	D� FG(Coccus hesperidum Linnaeus  FG( ,�*	��� K	E��

 LG�M�� Cucurbita moschata .OP��'�� �'�*  ,	�? �6�Q RQ ,����	SM�� 	6� F�> �=�*�� R� �6T6G� FG( �'�U <
 ,	�	� �-	�18 78  ��6��*24.25  ,	�	��� �-	� FG( �'�U ,	�? �VQ6 0)��6�30  78  ��6��*8.25  �6�Q �'�U6 0)��6�

G� ,	�?��G��U�� ,	D��� W�X*'� F�� <�	SM�� 	6� R� 	6� � FG( ,	�	� �-	18  78  ��6��*10.75  ,	�? �VQ 6 0)��6�
 ,	�	��� �-	� FG(30  78  ��6��*5.5  6� .)�� �'�U�6�Q  R� 	6��G� ,	�? 	6� F��6 �=�*��W�X*'�  �G��U�� ,	D���
 ,	�	��� �-	� FG(18  78  ��6��*35  ,	�	��� �-	� FG( �YGVQ6 0)��6�30 78  ��6��*13.75 .)��6�  �*�M�� �'�U6

�� ��'��� ��	�	�(LDT) <�	SM�� F�� �=�*�� R� 15.83  78 �G��U�� ,	D��� W�X*'� F�� <�	SM�� R�6 013.43  78 ��-G�6 0
 ���U��16.95 78.  6� ]����
����� ���M̂? ,	�	� ��-	� K6�-� F�> (SET) 122.74 �-	� ̀  �*�M�� W6? ���6�
 ��	�	�����'��� )16.95 ( 8���a�> �=�*�� R�) ���6 ��-�b��*�� F.( 
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����  ABSTRACT   ����  

 

Some biological parameters of the parasitoid, Encyrtus aurantii (Geoffroy) 

(Hymenoptera : Encyrtidae) were studied under controlled laboratory conditions at five 

levels of temperature 18, 21, 24, 27, and 30 °C, 65±5% R.H. and a photoperiod of 16:8 

(L:D) h when reared on Brown soft scale Coccus hesperidum L. (Homoptera: Coccidae) 
reared on Pumpkin Cucurbita moschata during the season 2010- 2011 . Result showed that 

the longer developmental period from egg to pupa was on 18 °C with an average of 24.25 

days, and the lower developmental period was on 30°C with an average of 8.25 days. The 

longer developmental period from pupa to adult was on 18 °C with an average of 10.75 

days, and the lower period was on 30 °C with an average of 5.5 days. The lower 

developmental threshold (LDT) from egg to pupa was 15.83°C, and 14.34°C from pupa to 

adult. E. aurantii   required a Sum of Effective Temperatures (SET) of 122.74 degree-days 

above the lower developmental threshold (16.95 °C) to complete the development from 

egg to adult. 

 

 

 

Keywords: parasitoid, Encyrtus aurantii, Biology, Lower developmental threshold, 

degree-days. 
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���O�:  
�M� �* ��6���� ��?�U��� ̂M
��6 ,��
��� W	��� R� ,���6 ��6���� <��(g� 8��+�� ��	DE�� ��	D��� ��?�U�� ���

 )����� 8=�6 0��	D��� R� ,	�*U �(6�-� Lh6 �������U�� �G�T? W6? R� ��6���� <��(g� �T�+6 ,	�=�� L��6� 

)22000( (6' )� ?6T6� )� ) 8��M�� �6�Noes, 20060( 6�G�T? �M
� Encyrtidae  ��	D��� �P�T
�� 	*UQ R�

�M*����  �������U�� �G�T? W6
�Chalcidoidea � �M*���� ��'-g� ���P�Dl �*�	Hyemnoptera ��G
��� FG( �
��	D��� )Noyes, 1985; Greathead, 1986(0  L��6� 8=�63735  )�(6'  R� 	XUg n*��400  )��'- 

)Noes,2006(� cM* �	�DQ . �G�T? ��	D� RQ F�> ����	��Encyrtidae  Lh 	�XU�� FG( ��	D� �A
���

 ��'-g� ���
D	� L�*�	 �T�+6 ��	D��� o�	�� n��-� L��'� L��� ,	�=�� ��	D��� R�Lepidoptera  ��Y*�D��6
 ��'-g�.(Anis, 2011) Homoptera ��	DE�� ��	D��� �M� ,6+	�� ��	DE�� ��	D��� �T�+6  

(Homoptera:  Coccidae)  L��� n*�� K�6'Q �Y� q'-��Coccus  �P�6( 8hQ R��G�T?Encyrtidae (Hayat, 
1986, Golpayegani et al, 2010). ��	��� �'�*��  q'-�� K�6'Q RQEncyrtus  8hQ R����G�
���  ��	D���

 FG( ,6+	�� ��	DE�� ��	D��� K�6'Q q'-�� R�Coccus ��'*�� ��	DE�� ,	D��� �T�+6 0 ,6+	��Coccus 
hesperidum Linnaeus,1758  ,6+	�� �����	�� ��	DE�� ,	D���6Coccus pseudomagnoliarum 

(Kuwana) (Ben`Dov and Hodgson, 1997, Abd`Rabou et al, 2009,) K�6'Q �M*� �'Y�� L? �-� .
 q'-�� R�Encyrtus  q'-�� R� ,6+	�� ��	DE�� ��	D��� FG( ��	D� �A
���UCoccus )Singh, 1997( .

 	US6 Trjapitzin and Myartseva)2004 RQ (���G�
���  q'- R�Encyrtus 8�h 	6� �Y�  ���(Q 8�B'� L?
.��U�	�g� ,������ ���{6��6 |��U��� L? ,6+	�� ��	DE�� ��	D��� R� ���M��  RQ }��*g� �'�*�
����� E. aurantii 

D��� FG( ��	D��� ���G�
��� 8hQ R� �M� :,6+	�� ��	DE�� ��	Ceroplastes rusci ,Coccus sinensis ,
Coccus hesperidum ,Eulecanium tiliae ,Parthenolecanium corni ,P. fletcheri, Pulvinaria 

psidii  ,P. floccifera ,Saissetia coffeae ,S. oleae, S. privigna ,Parasaissetia nigra ,
Sphaerolecanium prunastri.(Trjapitzin, 1989; Kozar, 1998; Noyes, 2006.(  6 	�DQ
Fallahzadeh and Japoshvili )2010 (Q F�> R�
����� E. aurantii (Geoffroy)  8hQ R� �M����G�
��� 

 q'-�� K�6'Q �T�+6 ,6+	�� ��	DE�� ��	D��� FG( ��	D���Coccus R�	�> L?. (Abd`Rabou, 2001, Abd`
Rabou, 2003) . �-���
���� E. aurantii  �Y'� ,6+	�� ��	DE�� ��	D��� FG( ��U	� L? q'-�� K�6'QCoccus 

���=���� R����* L?  (Japoshvili and Karaca, 2007)  . R� ���	6���6 ���
�� }�'a� FG( K6'�� �Sh �
���
 0L'�X�� 	�M��)Ben`Dov and Hodgson, 1997( . 	�DQThaiszia  )2011*	� ���hQ F�> ( �
����� ��E. 

aurantii  )��	*+� { ����+�� ���6( R� ���MU ,6+	�� ��'*�� ��	DE�� ,	D�G� ��6���� ��?�U���C. hesperedium .
 ��*	� ��G�( R�=���
����� E. aurantii  0�	D��� �P�M�� ��*	� 6 ��*	�� L���g� �	D��� �P�M�� 8�+����
����� 0

FG( ��> �	D��� �P�M�� ��*	� RU��6 �l6��� ��*' FG( 6Q LG�M�� K	E�� 	��X (Abd` Rabou et al, 2009).  	US
Dosdall ) R6	+�62011 	�Xd� ��*�X�� ,	�	��� ��-	�� RQ ( )�  K�
�	{ RQ6 ��	D��� �A
���G� �������� ��	De��� FG(

 	�Xd� ,	�	��� )� .�YGP�6( R� ��	D��� �A
����� FG( 	*UQ  6 	�DQDahlgaard and Loeschcke )1997 RQ (
��	D���  �
G�+� ��	6�� ���-���	��� |G��� 6�*�6 0,	�	��� ��-	� ��	�b� ���� FG( �Y�	�V L? fG�+�6
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(6'�� ��	6���� ���-���	��{� ٕ�6 �
G�+��� K�6'{� L? �E? q�� � )�=�Q ��'  ,	D��� 	�6�Q �'( �	D��� K6'�� q
' ���

�Y�
'0 � 8� W�(Q �UD* K6=6��� �Sh 8Y
�6 �
����� ��*	Encyrtus aurantii .�
G�+� ,	�	� ��-	� FG(  
  

:P�
�Q@� ���	
 ���Q@  

 �Y'�6 ��6���� <��(g� FG( ���P	 ,	6T* ���M� L���6 �G��U���� ,	��a� O��	* F�> ��-�A� )�	B'�A
����� 
 0��	D��� �
����� ���hg6E. aurantii �� ��	DE�� ,	D��� FG( ��6���� ,	����� L?,6+	�� ��'*  
 C. hesperedium  )��	*+� ���*	� ��'�U��ٕ6 a� f�Y*  ,	D��� �SY* �*�T��� R����*�� L? �VA��ٕ6 L�U�� 	�XU

�	6� L? �
����� �Sh �6� ����	� �6-6 8�M�6 �Y- R��0  :F�> }�*�� �Sh f�h �E?  
`  �
���G� �
G�+��� 	�6�g� ������ ���	�E. aurantii ,	�	��� ��-	� �'( )18 021 024 027 030 7( 8 

 )��	*+�.  
` 	6���� ��̂M� R�* �VAM�� ���	� �
���G�  R� �	�	��� �*�X��6 ��'��� 6�'�� �*�( ������ ��	�	��� ��-	���6

G��U�� ,	D��� 	6YB F�� <�	SM�� R�6 0<�	SM�� 	6� F��6 �=�*��� .���U�� ��-G�6 0  

  

KR

#  ���	
I�
���:  
� 	*�+� L? }�*�� S
'�6���� <��(g� ��*	� �U	��	6�) ��VSA�� �B?��� L? �(  8�( L?2011  �'�=�6

:������� ���	��� ��*	��� ��G�(  
:S
��	
 !R��	
 ���
�  

 8��+��� 8� ,	D� ���=���� ,6+	�� ��'*�� ��	DE��C. hesperedium 0�	D� �P�MU  }�� FG( �6T��� 8�
�*�Ta� � ��	DE�� ���=���� ,	D�� ���6g� L? ���=���� R����* R� �*�T� ���=�� 	�-DQ R� ,6+	�� ��'*�

  LG�M�� K	E�� FG( ,6+	�� ��'*�� ���=���� ,	D� ��*	6 0��VSA�� �E�'�Cucurbita moschata  �P�M�� 6h6
) 86��6T�� ��	6GU �6G��* LG�M�� K	E�� 	��X ��E( }�� ,���*�� L��*'��5(%0 ���	�
�� 6�' n'��0 �� �

- 8X	��X0 

,6+	�� ��'*�� ���=���� ,	D�� �U	����� ���	6���* K	E�� 	��X �6�( ��	-Q |�S �M*60 �?	l L? ��*	��� ���6  ��*	�
) ,	�	� �-	� FG(27±1 78 ( ��*�' �*6�	6 065  ±5%0  ,<�=> ,	�?6)8:16( AB : ,<�=>8 ��*	��� ��G�( �	���� 0

 FG( �6T�G� 0������� 	YDQ ��� ,������-Q � .o	�-��� L? ���+��� ��	*+  
 ���
�!"#��	
 Encyrtus aurantii :  

 �
���G� �G��U�� ��	?g� �M�-Encyrtus aurantii R� �*�T� ���=�� R�TlQ n�- �A+ * ,	D�
0,6+	�� ��'*�� ���=����  n�- 8�40 'Tl )�  RTb�� �6� 0��6- �U L?25 ̀30 08� �{6- �S
'  R� ��(6*��

� R���' 	YD ����* 0R�	��� 	YD ���Y' F�o�U �T�+ q��UQ L? �M=6 ��� n��- �Y�G( F�> �GE'6 ���A�� ���6GM

	*+�����*D+ W���'T L? ��'�M�� �Sh �M=6 0 )70×35×508� ( �
�e�  6 ,�(�V R�<��l0  �E*�* ,��b� ,�(�E��
�	*�� R� ��U��� ��8 ̀10  6 8� �Y�G( n=6 ����? }AX ��G( <��b��3 o�*�'Q �?�
D � 6�' ��6���� <��(g� oS-
0<6=��  ���l6 ���	*�� �E*� L? R�Tlg� ��	l<��b* W6�'T�� �*V�	��� �	-� �'�U6 03  )���6� ��	� �A+6 0

 �
���G� �G��U�� ��	D��� n�- 8� |�SE. aurantii  <6=G� �*S-'��� 6 K	E�� 	��X �E' 8� .���	��� �Sh L? ���+���
 LG�M���*�T��� �	DE�� ,	D���* ��*	� �?	l F�> ,6+	�� ��'*�� ��
�����  ��*	�� �TT+� ��*D+ RP��+ L? �M=66
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�
�����  R� �
�e�4 f6?	0  �����? 	�V 8(�'6 W�V� L'�M� |*D* ,��b� ����
* �6�� f	 �U� L-	�+�� <��b��
)0.1 )(8G� ���6�� f	�� ��M*Q 0(��	D��� �6+� 6Q ]6	+ n'��6 ��6Y���* ����80×45×50 � 08� ��'�T n=6 8

M=66 0f	 �U L? ,���6�  ,	�XK	V .��'�T �U L? ,���6  ,	�	� �-	� FG(28±1◦ ��*�' �*6�	6 q65  ±5 0%
 ,	�?6 ,<�=>)8:16) �� (,<�=>: 8AB ,	�X �U FG( �+�Q6 (K	V  ��	?Q R� ��(  �
�����20 �	? )15  :}�'>5 
(	6US0  	X�U��� �U	�6,��� 6 FG( �6T�G� ������� 	YDQ ���-Q .o	�-��� L? ���+��� ��	*+�  

T��	
 �
�� !�# ������  �T��) �E
�	
�← (U

L>:  
 FG( ���	��� �Sh ��	-Q)5 :Lh6 �
G�+� ,	�	� ��-	� (18 021 024 0270 30  780  ��*�' �*6�	665  ±

5%0  ,<�=> ,	�?616L :8D ,���6�� �G��M��� �'�=�6 �G��M� ,	�	� �-	� �U �	*�(�6 010 	��X  ,��M� LG�( K	V
 ,	D�*,6+	�� ��'*�� ��	DE�� ���=����G( �-6� 0F U ,	�X �200  	D� 0��	DV ,80G+�Q 0���? }�'> 	6�* �Y'� %� 

G(	6US�� n� �?���G� R��6� ,��� �U	� RQ �M* �
���G� ��EG��� }�'a� 	��X�� �Sh F  ��M�*5  �U �	*�(�6 0,	�X �U�
W*�* ��'�T �U ��6�6 0		U� ,	�X  �	�V �	�*5  �	U� �6G�� �6�� 8�20 0�
���G� �G��U�� ��	?g� ��Sb�� %

� �*V�	� ��	-Q 0�Y��+�> R� R��(�� �M* �6�� ��
D* �G��U�� ��	D��� �G��Q�M* ��	DE�� ��	D�G� ��	6  ��+�>
���G�
��� 6 ��	D���  ��	DE�� ��	D��� �T�?0L�6� �UD* =�*�� 	6� R� 	6���� ,	�? ����� f�Y* F��6 � ����*

		U� �U� <�	SM�� 	6� 	6YB .  
U

L�	
 
�# �
�� !�# �����:  

 |	� 8�30 <�	SM�� 	6�* ,	D�  �
���G� R� ��6���� 	��(d* LG�M�� K	E�� 	��X FG( �E*���� ,	E
���� L���� 
 ��M�* �V	���6 c�*�� ,	�? �6� ���	� �Y�G(3 (�6 0,	*�+� ,	�	� �-	� �U� ,	�X �U FG( �	�S( .		U� ,	�X �U �	*�

 )���6� �Y�*V�	� 8�6 �G��M� �U� <�	SM�� 	6� ,	�? �����6 �6�� ��
D* �YM�- 8� �
���G� �G��U�� ,	D��� W�X*'� �'(6.  
) ��<	
 
�#�	
 ��� �����(����<	
 �
��	
 V�� �T��	
 ��:  
 FG( ���	��� ���10  	��XK	V  �Y�G( F*	� 	�� ��'*�� ��	DE�� ���=���� ,	D�,6+ ��M�*  0200  FG( ,	D�

 ,	�X �U80 }�'> �G+�Q 0���? }�'> 	6�* �Y'� %�
�����  ��M�*6 	��X�� FG(5  ,	�	� �-	� �U L? ,	�X �U� }�'>
0,	*�+�  �	�V �	�* W*�* ��'�T �U ��6� 0		U� ,	�X �U �	*�(�65  �G��U�� ��	?g� ��Sb�� �	U� �6G�� �6�� 8�

 }�'a� ����> 8� 0�
���G� �G��U�� ��	?g� �M�-6 L�6� �UD* 	��X�� �*V6	 0�6�� ��
D ����6* R��(�� �M* �G+����
 )���6� ��E�G��� �G��U�� ��	?g� ��( ��-�� 8�6 �6�� ��
D ����6* �YV�X*'� �'( �
���G� ��6) LGU�� 	6���� ,	�? o� R�

.		U� �U� (�G��U�� ,	D��� F�� �=�*��   
 	l L? o	�-��� n��- ��	-Q.�Y* 8U��� f6	B ��S ��6�M� ��*	� �? 

����� ��
� �


�	
 ��=�	
 H���� S


�	
 ����	
 �MN	
 
�#��	 :  

 o��� 	6���
�����               	6���� ,�̂� F���6 8��g�* q�E
�6 �h	�6�Q 6�'� ,	D��� �Y�=E� L��� ,�̂���*
Period Development �Y'�6 �6��� 	6���� ��̂M� ��-�> 8�� LDR)( Developmental Rate  R( ,	�*( 6h6

) (8��g�*) 	6���� ,�̂� o6GE�(DR= 1/day  ��6	���� 	�6�g� R� 	6� �U� R� ����V �6�	��60  F�>1 ���U�6 0
K6�-� �T� ���'( ����� ��'P�U�� 	6�� ���E�� F�> L�6��� 8h	6�� ��̂M� 1 (Curry and Feldman, 1987) ��Q .

 ̂�M� R�* �VAM��) 	6���� �DR) ,	�	��� �-	�6 (T (? |�S6 ������� ���+�� 	���'{� ����M� ���M���* �Y*��� RU��
o�� 
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(Campbell et al, 1974, De Clercq and Degheele, 1992, Jarošik et al, 2002, Kontodimas 
et al, 2004, Mahdian et al, 2008, Obrycki & Tauber, 1982) 

DR=a + (b x t)  

 }��>  :RDR   ,	�	��� �-	� �'( 	6���� ��̂M� :T   
a. ��� 	6���� R� K6�E��� <�-�� ���V 0�*�X�� ���M��� :DR   
b  .	���'{� ���  :  

) ��'��� 	6���� �*�( 	��E� RU��6LDT{ L��� ( ) 	6�� �Y'6� }���DR= 0 0LDT = T  :�6��� L���6 (  
LDT =  Ja/b  

S


�	
 ����	
 H��� �
� A����)(�
� �	
 �


�	
 �� Sum of Effective Temperatures )SET(  
��-	���) ��	�	��� ����6�� ��( 6h6– ���Ua ,	D��� �Y-���� L��� ��'��� ��	�	��� �*�M�� W6? nE� L��� (���6���

 ) .6�'�� R� �'�M� �G�	� DR =1 0SET  =T0 a   =0 	���'{� ��� o6GE� �6��� �S��6 ( b :  
SET = 1/b  

  

:�R�b�B
 !����	
  
���U�� LP�6DM�� 8��T��� ��M���  Complete Randomized Design (CRD) 8�6 o	�-��� 8��T� L?

R��*��� ��G�� �E�	� ���M���* OP��'�� ��G�� ANOVA  ONE`WAY  W	? �VQ 8��+���* ����6���� R�* �'	�E���6
�6'M� )LSD (�6'M� �6��� �'(� 0.01 0O��'	* 8��+���* SPSS 17.  

 

:��E�=�	
� cR��=	
 
) �E
�	
� �T��	
 �
�� !�# ����� �T��← (U

L>:  

*�� 	6�� ,�� �6� RQ OP��'�� �	YBQ,	�	��� �-	�* 	Xd�� �V	���6 �=�0 ) �6�-�� R�*�1( ��6��  	6�� ,��
 0��6	���� ,	�	��� ��-	� FG( �
����� 	�6�Q ,���� �SY� ��6�� FG(Q R�U }��± 24.25 2.22  �-	� �'( )��6�

,	�	� 18078 ,	�	��� ��-	� �'( L'�'-�� 	6���� ,�̂� R( )��6'M� fG�+� �S��6 21 024 027 030  0 78�G*6  ,�̂� ��6��
 �V	���6 �=�*�� 	6��8.25 ±1.26  ,	�	� �-	� �'( )��6�30  78 �=�*�� 	6�� ��6�� n� )��	h�B fG�+� �S��6 0

-	� �'( �V	���6 � ,	�	���24  627  78   �G* �S��6±11.75 2.06  68.751.71±  FG( )��6�L��6��� �G* R�� L? 0
��6���� �Sh 19.75 ±1.71  ,	�	� �-	� �'( )��6�21  78 * �A��M��� ��E* n� �6'M� W	�
�6'M� �6��� �'(� 

0.01. ) �6�-�� R�*�61W6	
�� (  .�A��M��� R�* ��P�T�a� n� W?�6�� �Sh6Dahlgaard and Loeschcke 
)1997.,	�	��� �-	� o�� �h	6�� �-	� fG�+� ,	D�G� �
G�+��� ���	��� RQ F�> 	�DQ �S�� (  

U

L�	
 
�# �
�� !�# �����:  
,�̂�� ��6�� FG(Q R�U? 0��6	���� ,	�	��� ��-	� fA�+�* <�	SM�� 	6� ,�̂� �
G�+�  �-	� �'( <�	SM�� 	6��

 ,	�	�18  78  6h10.75 ±1.7+�  �S��6 0 fG� �'( ��A�X�  R( )��	h�B21 624  78'M�6 0 �'( ��A�X� R( )��627 
630  78 �6'M� �6��� �'(� 0.01<�	SM�� 	6�� ,	�
� ��6�� �VQ R�U6 0 5.5±1.29  �-	� �'( )��6� ,	�	�30  78 
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 ,	�	��� L�-	� FG( ��A�X� �'( �	h�B W	�
*24 627 �6'M� �6��� �'(� 0.01) �6�-�� R�*�6 .1W6	
�� ( 
.�A��M��� R�* ��P�T�a� 

 ���#�	
��<	
 
�  �T��)– �e	�� �
��:(  
 	6��� ���A�� ,�̂��� RQ )�=�Q OP��'�� �	YBQ�
����� E. aurantii  �-	� �'( �b��*�� ,	D��� F�> �=�*�� R�

 ,	�	�18  78  �'�U35±3.92 W	�
*6 )��6�  ,	�	��� �-	� R( �	h�B21  780  6�E* R( �6'M� L��� ,	�	��� ��-	� �
 ,�̂� �VQ �bG* R�� L? 	�*�+{� �YG�D13.75±2.5  ,	�	� �-	� �'( )��6�30  78 W	�
*6  ,	�	��� L�-	� R( �	h�B

24 627  780  6�6'M�  R( ,	�	��� L�-	�18 621  78. ����� �Sh L? fA�+{� R>  ,	�	� �-	� FG( 	6���� ,�� R�*
18  78  �-	� FG( 	6���� ,��6 ,	�	�30  78 � ,	�	��� ��-	� L? fA�+{� F�> �6M� �VQ6 0,	D��� �G���� �S� R

 �'�U �h	6��� �-	� �=?Q30  78 �-	��� �Sh �'( �b��*�� ,	D��� F�> �=�*�� R� �h	6��� ���A�� ,�̂��� �bG* S> 0
13.75  �'�U R�� L? 0)��6�35 628.75 619.25 614.75  ,	�	��� ��-	� FG( )��6�18 621 624 627  78 

 FG(L��6���. � ,	�	��� �-	� �?	M� R� ,��
��{� RU�� L�����*6Q �h�'( �	D��� 	6�� ,�� R6U� L�� L? RU�� �� 	TV
�� ��*	���Q FG( �6T��� f�Y* �
���G� ��	*+� ���( ��6'M� W6	? �-�� 8�6 0RU�� �V6 	TVd* �
����� R� ,	�*U

��-	� FG( ��GU�� 	6���� ,�� R�*  ,	�	���24 027 030 78  ���	� �M* ��-	��� �Sh R� �Q FG( ��*	��� RU�� L�����*6
 .FGX��� ,	�	��� �-	� �?	M�6 �-	� �U FG( �*6T+��   

  
 !���)1.(  

�#@ 
�#� �
�� #����!"#��	
 E. aurantii  V�> V�
�	
 ��9
	
 ��=�	
 ��
�O	
 �
��	
 ����� �


� ���
� f�9 �=>

��= ���#
� ��65±5) ��R�jT �
��� %8:16) �� (�U�T: : �Nm. (  

	6���  
�-	� ,	�	���  �=�*` <�	S(  <�	S( ̀ �G��U ,	D�  ��-�� ,��  

18 24.25±2.22 a 10.75±1.71a 35±3.92a 

21 19.75±1.71 b 9±1.82ab 28.75±3.30a 

24  11.75±2.06 c 7.5±1.29abc 19.25±3.30b 

27  8.75±1.71  c 6±1.82bc 14.75±3.5b 

30  8.25±1.26 c 5.5±1.29c 13.75±2.5b 

LSD  3.79 3.35 6.95 
 )��6'M� fG�+� { (��-	��� R�*) ���6�� �6�M�� R�= �Y*�D�� f	�d* �(6*���� 8�V	g�  	�*�+� o��*LSD  ������ �6��� �'(0.01.  

Number followed by the same letter within the one column (between  degree) are not significantly different 
according to the LSD test at p= 0.01 

  
) ��=�	
 ��


�	
 ����	
 �����LDT  S


�	
 ����	
�(SET)  

�#@ 
�#�	!"#��	
 E. aurantii  8��
�9�:  

 ��*�-�{� �VAM�� F�> ����	��� R� ���M�� �	�DQ) ,	�	��� �-	�6 	6���� ��M� R�*U( �VA(6 R�� R�* ���
��	D��� �'( (,	�	��� �-	�6 	6���� )Partridge et al., 1994; James et al., 1995; James and 
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Partridge, 1995 .( �6�-�� R�*�)2(  �G* �V	���6 �=�*�� 	6�� ��̂M
� RQ0.041 00.05 00.085 00.11 0
0.12  ,	�	��� ��-	� FG(18 621 624 627 630  78  FG(L��6����6 0 <�	SM�� 	6�0.093 00.11 00.13 0
0.17 00.18  ,	�	��� ��-	� FG(18 621 624 627 630  78  FG(L��6��� ���U�� ��-G�6 00.028 00.034 0

0.051 00.067 00.072  ,	�	��� ��-	� FG(18 621 624 627 630  78  FG(L��6��� 0����� OP��'�� �'�*6 )� 
�-�	�� )�  K�
�	� n� 	6���� ��̂M
� L?(��	� o��'�) ,	�	��� �-	� n� W?�6�� �Sh6 0Van der Have and de 
Jong )1996( �S��R  	�DQF�> �  RQ FG( 	6����6 6�'�� R� �=
+'��� ,	�	��� ��-	� FG( d�*Q ��	D��� 	6��6 6�'

�M
�	��� ,	�	��� ��-	�.    
  

 !���)2(.  ����	
 
�#�	
 !���!"#���	  Encyrtus aurantii 
���� ��� .�"��9�	
 �


�	
 ���
�  

  
  
  
  
  
  
  
  

�UD�� R�*� )1(  ,	*�+��� ,	�	��� ��-	� n� ��V	��� 	��(g�6 �=�*G� L�6��� 	6���� ��̂M
� R�* �VAM��
	6���� ��M�� 	���'{� �+ ���M���* :Lh ���+�� ����M���? ,Y = 0.012002(x)` 0.19001, R2= 0.861 0

 :�����	�l6G�� ����M���6Y =10.45568 `2.895588 log(x)  ,R2 = 0.866�? ��G(6 . �	�	��� K6�-��� R
��M̂
��= SET 83.32  ��'��� ��	�	��� �*�M��6 ,86�/�-	�LDT  =15.83 .78  

) �UD�� R�*�62(  L�6��� 	6���� ��̂M
� R�* �VAM��<�	SMG�  	���'{� �+ ���M���* ,	*�+��� ,	�	��� ��-	� n�
	6���� ��M�� :Lh ���+�� ����M���? ,Y= 0.027472(x)`0.36791, R2 = 0.641 :�����	�l6G�� ����M���6 0Y= 

9.905826 `3.45660 log(x)  ,R2 = 0.619��M̂
�� �	�	��� K6�-��� R�? ��G(6 . SET = 36.49  ,86�/�-	�
 ��'��� ��	�	��� �*�M��6LDT  =13.43 . 78  
) �UD�� R�*�63( ���M���* ,	*�+��� ,	�	��� ��-	� n� ��-�� ���U� 	6���� ��̂M
� R�* �VAM��  	���'{� �+

	6���� ��M�� :Lh ���+�� ����M���? ,Y= 0.008147(x) `0.138101, R2 = 0.831 :�����	�l6G�� ����M���6 0
Y= 12.71316 `3.21008 log(x)  ,R2 = 0.824��M̂
�� �	�	��� K6�-��� R�? ��G(6 . SET = 

122.74 ��'��� ��	�	��� �*�M��6 ,86�/�-	�LDT  =16.95  . 78g� �=6�6��UD )1 02 03 �-	� ���� ��GU �'Q (
.�
G�+��� 	�6��� 	6��G� ���A�� ,���� �=
+'� ,	�	���  

 ,	�	��� ��-	�±1  7)8(  
Temperatures (°C±1)  

18  20  24 27  30  

  �G�	���Stage  L�6��� 	6���� ��M�  

�V	���6 �=�*  0.041 0.05  0.085 0.11  0.12  

<�	SM��  0.093 0.11  0.13 0.17  0.18  

���U ��-  0.0285 0.0347  0.0519 0.0678  0.728  
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�	
 ���
�� U

L��	 
�#�	
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 !<�)3(�	
 .�
��9�	
 �


�	
 ���
��  !��< !�� 
�#� !��� ��� �EN.  

  

) ��'��� ��	�	��� �*�M�� RQ OP��'�� �	YBQLDT �X�
� �S��6 	���'{� �+ ����M� R� o6����� 6�'�� 	
T 6Q (
��E'�� L��� n��E�� �Y�? 	���'{� �+  	6�� n���'�M�� �X����� ��-	�*  ,	�	���T  �G�	�����6 �=�*�� 	6�� �V	

15.83  78 <�	SM�� 	6��6 013.43  78 ���U ��-�6 016.95) �6�-�� 03.(  
 �=�*�� 	6��� �	�	��� �*�X�� RQ OP��'�� ��=6Q–  �V	���83.32 <�	SM�� 6 036.49 �-	�`  FG( ���6�

L��6���  �b��*�� F�> �=�*�� R� 	6��G� ]����6122.74 �-	�`  ��'��� ��	�	��� �*�M�� W6? ���6�16.95  ��- 8���a
�6�-) (�b��*�� F�> �=�*�� R�) ���6 3 .( OP��'�� R� �UD)1 62 63(  6�'� �*��'��� ,	�	��� �-	� RQ �6E�� RU��

 	6��6�
�����  R�* Lh27  78 630  78,	�? Rg |�S6 0  	�� 6�'��� 	6�� ���
�����  RQ ��U 0,	�TV �'�U ��6	����
 FG( FG(Q R�U L�6��� 	6���� ��M�.,	�	��� ��-	� ��E* n� �'	�E���* R��-	��� R���h �	US �� n� W?�6�� �Sh6 0

Stearns )1992� �� ��*	 ��	?�� n�	��� 	6���� ��M� RQ (d 6Q n��-��� �?�XU �6	D ��� <�E*�� FG( L*�-�> 	�X
.,	D��� n��-�� 	U*��� ]��'{� ,��(> L? ���P�? �A+ R�  
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 !���)3(A����	
 .  q�"	
 S


�	
��	 ��=�	
 ��


�	
 ����	
� !��!"# Encyrtus aurantii .�"��9�	
 �


�	
 ���
� 
���� ���  

	6��� ����M��� 

 �
=

�*
← 

<�	
S(

 ���+�� ����M��� Y = 0.012002(x)` 0.19001 R2= 0.861 r = 0.928 
�����	�bG�� ����M���  Y= 10.45568 `2.895588 log(x) R2 = 0.866 r = 0.931 

 ̂M
�� �	�	��� K6�-���  ��SET 83.32  
 �*�M����	�	���  ��'���LDT 15.83 

<�	
S(

 ̀ 
�G�

�U 
,	D

�
 

���+�� ����M���  Y= 0.027472(x)`0.36791 R2 = 0.641 r =0.801 

�����	�bG�� ����M���  Y= 9.905826 `3.45660 log(x) R2 = 0.619 r= 0.786 
  ��M
�� �	�	��� K6�-���SET 36.49 

 ��'��� ��	�	��� �*�M��LDT 13.43 

��
-�

� 

���+�� ����M���  Y= 0.008147(x) `0.138101 R2 = 0.831 r = 0.912 
�����	�bG�� ����M���  Y= 12.71316 `3.21008 log(x) R2 = 0.824 r= 0.908 
  ��M
�� �	�	��� K6�-���SET 122.74  

 ��'��� ��	�	��� �*�M��LDT 16.95 
  

:���b��	
� �����=��r
  
1.  RQ ���	��� �'�*��M�  �
G�+��� 	�6�g� 	6���
���G� E. aurantii � 6 ,	�	��� �-	� K�
�	� n� 	�b�8� 

.8�E����� �+�� ����M� �A+ R� |�S o��� 
2. �
G�+� ��'��� ��	�	��� �*�M��  ��M
�� �	�	��� K6�-���6�
���G� E. aurantii  	6���� �G�	� fA�+�*

.��6	���� 
3.  ��M
�� �	�	��� K6�-���6 ��'��� ��	�	��� �*�M�� o��� ���	���� �Sh L? 8��
���G� E. aurantii ,	� �6g. 

4.  �T6��� 8� L��� OP��'�� R� ,��
��{� RU���� R��Y��>  ��P�* ���	� <�	-> L?�
���G� ����-Q ��( o���6  L?

�M�*���. 
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