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Abstract 
Species composition of sunn pest egg parasitoids is related to region and canvas, but in a specified range of the time and place, 

one or a few species are more abundant. In order to evaluate and compare the life table parameters of sunn pest egg parasitoids, 

parasitized eggs were collected during sunn pest oviposition period in Qazvin province cereal fields and transferred to the laboratory 

of sunn pest research department. Then, the emerged wasps were reared on the sunn pests or Graphosoma eggs separately. 

Afterwards, the biological characteristics of each species including immature developmental period, adults' survivorship, fecundity, 

and longevity were measured. The faunistic studies results showed that there were two species of parasitoids including Trissolcus 

grandis and T. semisttriatus on sunn pest eggs in Qazvin province. Data analysis showed that immature developmental period of T. 

grandis was significantly lower than that of T. semistriatus. Moreover, the comparative studies of population growth parameters of T. 

grandis and T. semistriatus showed that net and gross reproductive rates of T. grandis were higher than those of T. semistriatus and 

totally, T. grandis had higher reproductive potential.  
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��F�&3��1 �����IB& N
F+B�� (��� �8

 �0OOW 2�FOO(3 �8�  T�OO( *OO( OOV G)������� ( 5���OO1 &3

*FOO(8 �OO��     �OO� � D�OO)� Y�30OO, &3 *OO' D�OO)� GOO( HOO#!

2�F(���   HO#! ���8 T�OV �8 2�F(3 p�F#, ���    GO( �0O��

ZOO	� D�OO)�  ��OO� ���� �OO
��F�&3��1 ��OOIB& *OOB�� �8 ��OOB8��

�� ��(�)� .�F�&3��1 G�3S&3 �)!��Ic ���
:  

�. Trissolcus grandis Thomson 
�. Trissolcus semistriatus Nees 

 �83�B�OO@ *OO� lOO�JF, *OO'  �Scelionidae �83�B�OO@ h�OO�  �

Proctotropoidea  OO, 2�
S�OO$M T�OO� *FOO(3� &3 �)OO��� . *OO]
FB

(��� H�, *- 838 2�$B *K�( *( ���   � �O� *OB�� G��!
 �FO$� G

B3�3�� *B��  �T. grandis 8��.  

��C% ���6	  �#��������$ �����T. grandis:   ���8 T�OV

��!�' ���B �8 ����   �8�O, &3 �O!   8�O� �O� .  �O�� ���8 T�OV� 

   �8�O, aK�O��B [%3�,s�/s± ��/��   �O�� ���8 T�OV � &��� 

  �OB aK���B [%3�,s�/s± s�/��   �O,� 7O(�� &�� .  ���8 T�OV

����   [O- aK���B [%3�,s��/s± ��/��  8�O� &��.  O)e	�
 G

 b��� f�Bs���/s± ��/s   �8�O, �O	c T�V �s�/�± �/�s  �&��

   �OB �O	c T�V�r/�± �/�s      ��O� *FO�3>� HO#! 83�OJ! �&��

sr/r± �/��� ! ���8 T�V � 8�c HO# � O�0� r/s± �/��  &��

 �� *I(� ,)T��� �.(  

��C% ���6	  �#��������$ �����T. semistriatus: 3 �8� G

B *B��
 �)B�, 0T. grandis ��!�' ���B �8 ���� ���8 T�V  &3 �!

�8�OO,  8�OO� �OO� . �OO�� ���8 T�OOV�   �8�OO, aK�OO��B [OO%3�,  

s�/s± ��/��  �OO�� ���8 T�OOV �&���  �OOB aK�OO��B [OO%3�,  

s�/s± ��/�� �OO�� ���8 T�OOV � &���  [OO- aK�OO��B [OO%3�,

s�/s± ��/�� 8�OO� &�� .OO)e	�
 b�OO�� 7IOO+B Gs�/s± ��/s �

 �8�, �	c T�V�/�± �/��    �OB �O	c T�V �&����/�± r�/�� 

   ��O� *FO�3>� H#! 83�J! �&���r/��± �/���    T�OV � 8�Oc

� H#! ���8�0� r�/�± �/��  �� *I(� , &��)T��� �.(  
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>��3 GH �`�� &3 @�� ��IB& F+�& ���  D�)� G( H#! �
��F�&3��1 ��� T. grandis �T. semistriatus ��E$��,&� d�3�� �8 

Table 1. Some biological characteristics of sunn pest egg parasitoids, T. grandis and T. semistriatus in laboratory condition 
Oviposition 

period 

Number of 

egg laid 

Longevity (Days) Survival 

proportion 

Developmental time (days) 

Species 
Male Female Total Male Female 

SE± M SE± M SE± M SE± M SE± M SE± M SE± M SE± M 

16.6±0.7 189.9±7.07 20.4±3.87 30.86±3.08 0.98±0.0239 a 11.92±0.069 11.04 ±0.04 12.12 ±0.05 
T. grandis 

12.1±1.75 153.9±14.47 14.74±4.66 25.5±4.3 0.88±0.06 a12.48±0.09 11.28±0.09 12.86±0.09 
T. semistriarus 

  

 �#��������$ ����� 	
�����T. grandis :  

D��H ��������$� �#��" IJ�:   ��OIB& [\, �
K�! ����F,3��1

 �
��F�&3��1D�)� G( H#!T. grandis     *O� 4��OFB � �� *I(� ,

g k����,� 7(�� [:  

������ QK�@�B f�BT. grandis  ����/��s   �3&3 *O� H#!

�� *I(� , �8�, �� .�8   QK�O@�B f�B ��F,3��1 G�3 [���, *L�B

 ����������/���  H#!3&3 *��  8�O� �8�, �� . O)e	�
 G  f�OB

 9��;! QK�@�B�r�/s 8��.  

8� �
K�! QK�@ f�B [\,�    �����O� QK�O@ f�OB )J�  �

������� QK�@ f�B     �O
��F�&3��1 ��OIB& �3�O�T. grandis    *O�

 C
!�!r�/���  ����/��� ��8�� *I(� , �8�, �3&3 *� H#! .  

G
EB�
, �[\, �
K�! )( ���   O� GO( G
EB�
, )J� �����

QK�@�B  =),G
EB�
  [\,�O
K�! G((    ������O� GO( G
EB�O
, �

QK�@ ������ G( G
EB�
, �QK�@�B  ������� G( G
EB�
, �

 QK�O@   �3�O� 0OO
B �OO
��F�&3��1 ��OOIB&T. grandis !�! *OO�OO
 C

�s�/�� ��s�/�� �s��/��  �s��/��  &���B�� *I(� , .  

f�B    G
EB�O
, O)J� [\, �
K�! ���  83�OJ! � �8 HO#!&� �

83�J!      �8 �8�O, �O� dO(�! ��O� *FO�3>� H#! &���   G
EB�O
,

H#! &�� �8 ������ ��� � H#! 83�J!   ��O� *F�3>� ������ ���

&�� �8 �8�, �� d(�! 3�� 0
B�    �O
��F�&3��1 ��OIB&T. grandis 

!�! *�
 C���/� ��r�/� ����/�  ����/�   3&3 *O� HO#!�   �O�

 �� *I(� , &�� �8 �8�, ��IB&)T��� �.(  

KH ��������$�  �6�C#�/3 :   �O� �3�O��1 7
J	� T�,

�`�� *��1   7O(3 �3�FO(3 �P!�K *K8�J, ��� .  T�O, GO�3  3�O�� 

7
J	�   ��IB&T. grandis  ��E$��,&� d�3�� �88��,  (���

7��� �3�W.  

 [\, �
K�! QK�@�B f�B(GRR) )  dO�� *L�3� G�3 �8  HO#!

 &3 [j�% �8�, [,�- ��$%"��,&� 8��, �8�,    *OF��� �OUB �8

��( �3��  �8�, �����IB&T. grandis ���/�r�     *O� �8�O, HO#!

��8�� *I(� , �8�,.  

[\, �
K�! QK�@ f�B )R0( rs�/�rs  &3 [j�% �8�, t�FB

   �O� *IO(� , �8�O, .    7O
J	� "�30O�3 O!3g f�OB )rm(  �3�OO�

7
J	�   ��IB&T. grandis ����/s 3&3 *� �8�, t�FB�    �8�O, �O�

8�� &�� �8 . �K�! !3g f�B)b(  �   n�O, O!3g f�B)d(   �3�O�

7
J	�   ��IB&T. grandis !�! *�
 C���/s  �ss��/s  *I(� ,

��8�� . �3��,7
J	� "�30�3 ��)F, f�B )λ(�  �3�� 7
J	�

 ��IB&T. grandis �r�/� �� *I(� , &�� �� �8 .   2�O,& ��O,

�8  2�� ��3��)DT( �3�� 7
J	�  3� B ��OIB& G O
0 ���/�  &��

 �OO�8�� *IO(� , .    [O+B NOO� 2�O,& ��OO, dO(�F,)T ( �3�OO�

7
J	�   ��IB&T. grandis s��/��   �O� *IO(� , &�� .  ZO�&�!

 �3���1 )()Cx( �3��  7O
J	�    ��OIB&T. grandis  !�! *O� O
 C

3�OO��  aK�OO��B *OO�%�,�r��/s 3�OO� ��  [OO,�- ��OO$%s�s�/s 

��8�� *I(� , .8 ���Ic *��7'��$, [,�- �3�$% ��E 	- 

   Oc �8 � *FO�38 7O
J	� ��3���1 �8
  T�O% G   HOUc3 7	O+W

H#! �8�,� 83��3 3� 7
J	� , [
P$! �0�� �)�8 )T��� �(.  

  �#��������$ ����� 	
�����T. semistriatus:  

D��H ������$ ���   IBJ� �B#��" :  �3�O�,    QK�O@ �OB f�OB

������ ��8  �
��F�&3��1 ��IB&  D�O)� GO( H#!T. semistriatus  

�s�/�rs ��8�� *I(� , �8�, �� �3&3 *� H#!.  

�3��,  ������� QK�@�B f�B �F,3��1���/��s  8�O� H#!. 

QK�@�B f�B 9��;! �r�/s �� *I(� ,.  
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>��3 LH ��IB& [\, �
K�! ����F,3��1 D�)� G( H#! �
��F�&3��1 ��� T. grandis  �T. semistriatus ��E$��,&� d�3�� �8  
Table 2. Reproductive parameters of sunn pest egg parasitoids, T. grandis and T. semistriatus in laboratory condition 

parameter formula T. semistriatus T. grandis unit 

gross fertility rate ∑
=

β

αx

xM
 

170.809 190.454 Egg 

gross fecundity rate ∑
=

β

αx

xx
Mh

 
150.141 186.264 Egg 

gross hatch rate ∑∑
==

β

α

β

α x

x

x

xx MMh
 

0.879 0.978 � 

net fertility rate ∑
=

β

αx

xxML
 

135.278 185.72 Egg 

net fecundity rate ∑
=

β

αx

xxx MhL
 

118.909 181.636 Egg 

mean gross fertility age ∑∑
==

β

α

β

α x

x

x

x MxM
 

18.953 18.104 Day 

mean gross fecundity age ∑∑
==

β

α

β

α x

xx

x

xx MhMxh
 

18.953 18.104 Day 

mean net fertility age ∑∑
==

β

α

β

α x

xx

x

xx MLMxL
 

18.196 18.063 Day 

mean gross fecundity age ∑∑
==

β

α

β

α x

xxx

x

xxx MLhMLxh
 

18.196 18.063 Day 

mean hatch age ∑∑
==

β

α

β

α x

x

x

x hxh
 

23.762 22.5 Day 

mean egg No. per day ( )εω
β

α

−∑
=x

xM
 4.067 4.329 Egg/Day 

eggs laid by each female per day ∑∑
==

ω

ε

β

α x

x

x

xx LML
 

6.282 6.373 Egg/Female/Day 

mean fertile eggs per day ( )εω
β

α

−∑
=x

xxMh
 

4.067 4.329 Egg/Day 

no. fertile eggs laid by each female per day ∑∑
==

ω

ε

β

α x

x

x

xxx LMhL
 

5.522 6.232 Egg/Female/Day 

 

 >��3MH ��IB& �3���1 7
J	� ����F,3��1  D�)� G( H#! �
��F�&3��1 ��� T. grandis  �T. semistriatus ��E$��,&� d�3�� �8  
Table 3. Stable population parameters of Sunn pest egg parasitoids, T. grandis and T. semistriatus in laboratory condition 

parameter symbol formula 

value 

T. semistriatus T. grandis  

gross reproductive rate GRR ∑
=

β

αx

xm  131.523 175.218 Female egg/female 

net reproductive rate R0 ∑
=

β

αx

xxml  103.178 170.708 Female offspring/female 

intrinsic rate of increase rm ∑
=

−=
β

αx

xx

rx mle1
 

0.277 0.321 1/day 

finite rate of increase λ re  
1.319 1.378 Day 

birth rate b ∑
=

−
ω

0

1
x

x

rx
le

 
0.2789 0.322 1/day 

death rate d rb −  0.0023 0.0016 1/day 

doubling time DT m
r2ln  2.506 2.161 Day 

mean generation time T mrR0ln  16.761 16.028 Day 

age structure distribution Cx 

immature 

∑
=

−−
ω

0x

x

rx

x

xr
leLe m  

0.9687 0.9792 
Percent 

adult 0.0313 0.0208 
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EB�
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EB�
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EB�
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 C
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  �O
K�! [
+B�F1 ��� �� !��;F, �
o�! �
, � n�, � H#! 9��;!

�B�38 [\,.  

f�B �
K�! ��� [\,� �&�� �8 H#! G
EB�
, )J�  H#! 83�J!

H#! G
EB�
, �&���8 �8�, �� d(�! ��� *F�3>�    �����O� ��O�

� &�� �8 H#! 83�J!    �8�O, �O� d(�! ��� *F�3>� ������ ���

&�� �8 3�� 0
B�   �O
��F�&3��1 ��IB&T. semistriatus  !�! *O� O
 C

s�r/� ����/� �s�r/�  ����/�   �OO� *IOO(� , &�� �8 HOO#!

)T��� � .(  

KH ��������$�  �6�C#�/3:  T�,   �O� �3�O��1 7
J	�

�`�� *��1   7O(3 �3�FO(3 �P!�K *K8�J, ��� .  T�O, GO�3  3�O��  

 ��IB&T. semistriatus 8��, 7��� �3�W (��� .  QK�O@�B f�B

�
K�!  [\,(GRR)� )   dO�� *OL�3� G�3 �8  HO#!   &3 [Oj�% �8�O,

 [,�' ��$%     �O� *OF��� �OUB �8 "��O,&� 8��O, �8�, ( �3�O� 
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