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Abstract  

In this study, pathogenicity of three virus isolates, Spodoptera littoralis NPV, Helicoverpa armigera NPV, Spodoptera litura NPV 

was evaluated in three different concentrations of 6× 102, 6× 104, 6×106  OBml-1 on 5-day-old larvae of Egyptian cotton leafworm,  

S. littoralis at 25 ˚C on artificial diet. The highest larval duration was observed in concentration of 6×104 OBml-1 H. armigera NPV with 19.7 

days which had a significant difference with other treatments. S. littoralis NPV in concentrarion of 6×104 had the lowest percentage of pupal 

rate (10%) and lowest pupal weight in concentrarions of 6×102 and 6×104 OBml-1 (18.3 and 13.8 mg, respectively). The lowest adult 

emergence (6.7%) was observed in S. littoralis NPV isolate with 6×104 OBml-1 concentration. S. littoralis NPV was most effective virus for 

controlling various biological stages of this pest. The LC50 of S. littoralis NPV isolate on 5-day-old larvae of Egyptian cotton leafworm was 

determined to be 7×102 OBmL-1. 
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Fig. 1. Rearing stages of S.littoralis: (a) egg, (b) neonate (newly-hatched larvae), (c) passing of six-stages of larvae, (d) pupae, (e) adult, (f) prepupae.  
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Table 1. Mortality, growth and development of Spodoptera littoralis larvae when exposed SpliNPV, HaNPV, SpltNPV nucleopolyhedroviruses 

 

Virus 
Concentratio

n (OBmL-1) 
Mortality (%)** 

Larval period 

(day) 
Pupation rate 

(%) 
Pupal weight 

(mg) 
Adult emergence 

(%) 

 10 2×6  86.2 ± 6.36 abc  16.33 ±4.13 bc  43.33± 6.36 c  18.27± 1.16 ab  13.33±6.36 de  

SpliNPV  10 4×6  93.1± 6.36 ab  16.67± 4.18 b  10±5.78 d  13.83± 6.94 b  6.67± 6.36 e  

  10 6×6  100 a - - - - 

  10 2×6 51.73± 2.89 e  16.33± 4.22 bc  70 b  22.17 a  46.67± 2.89 b  

HaNPV 10 4×6  72.4 ±6.36 cd  19.67±4.29 a  40± 5.78 c  24± 0.62 a  26.67± 6.36cd  

 10 6×6  100 a - -  - - 

 10 2×6  51.73± 2.89 e  16.33 ±10.4 bc  50 c  22.17 a  46.67± 2.89 b  

SpltNPV 10 4×6  65.53± 2.89 de  16.67± 4.20 b  36.66± 6.36 c  24 a  33.33± 2.89 bc  

 10 6×6  79.33± 9.83 bcd 16.67± 4.35 b 36.66± 2.89 c  22.78± 0.58 a 20± 9.83 cde 

Control 0  - 15.33±5.04 c 100 a
 

32.56± 1.16 a 96.67±2.89 a
 

DF   8 7 7  7 7 

F   11.00 14.00  34.00 2.05 23.00 

P   0.001 0.001  0.001 0.001 0.001 

* �&�& ��� a��� ?� ��"i 5
7%�
R )±SE (5
 ����� � 5
7%�
R ��
8 ?- ���&� g�'. 89�@) 9��& '� 9"<� ��<@� �� p� g6<h� �f5
 ��&� �%���% )9"5,� 

�R)%�& Z�/ZP<.(  

**�'
��  '
5 � x'5 9�*
5 �& *
% ��<�� R
� ,� 
�'
�� ?�.'5 �& ?- 
8���"X�5  a"5'� ��"1 ����1 �i�& � ��Abbot �� z6i�.  
*The data in the table are means (±SE). Means within the same column followed by a different letter are significant at p <0.05, Duncan test. 

**Died out pupae were included in the mortality rate and precentage of mortality was corrected by Abbot’s formula. 
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�<0 F L �i�& x'5 � 5
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'<(  

� ,�84�' ���SpliNPV � HaNPV � SpltNPV 

Fig. 2. Mortality (%) of the 5-day-old larvae of S. littoralis caused by three concentrations  
(a: 6× 10 2, b: 6 ×10 4, c: 6× 10 6 OBmL-1) of SpliNPV, HaNPV and SpltNPV 

 

 
�<0 3 L 'l�  OX�Y ?�)SZ�×�d:  �SZ\×�c:  �SZ�×�b:  � ���� a:  OB 5 �&
�
 L
'< ( �84�' ���  

SpliNPV � HaNPV�  SpltNPV ���] ���& a"b '�S. littoralis 

Fig. 3. Effect of three concentrations (a: control, b: 6×10 2, c: 6×10 4, d: 6×10 6 OBmL-1)  
of SpliNPV, HaNPV, SpltNPV on larval period (day) of S. littoralis 

 

 
�<0 : L 'l� ?� OX�Y )SZ�×�d:  �SZ\×�c: �SZ�×�b:  ����� a: OB 5 �&
�
L
'<(  

�84�' ��� SpliNPV� HaNPV � SpltNPV  9�� �'
�� �i�& ���S. littoralis 

Fig. 4. Effect of three concentrations (a: control, b: 6×10 2, c: 6×10 4, d: 6×10 6 OBmL-1)  

of SpliNPV, HaNPV and SpltNPV on pupal rate (%) of S. littoralis 
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�<0 E L  'l�?� OX�Y )SZ�×�d:  �SZ\×�c:  �SZ�×�b:   ����� a: OB 5 �&
�
L
'< ( 

� ,�84�' ��� SpliNPV � HaNPV� SpltNPV  
�'
�� 9,� ���S. littoralis  
Fig. 5. Effect of three concentrations (a: control, b: 6×102 , c: 6×104 , d: 6×106 OBmL-1)  

of SpliNPV, HaNPV, SpltNPV on pupal weight (mg) of S. littoralis 

  
  
  
  
  

  
�<0 J L 'l� ?� OX�Y )SZ�×�d:  �SZ\×�c:  �SZ�×�b:  ����� a: OB 5 �&
�
L
'< 

 (,� �84�'��� SpliNPV� HaNPV � SpltNPV  k5�- ��'$. N�'h �i�& ���S. littoralis  
Fig. 6. Effect of three concentrations (a: control , b: 6×102 , c: 6×104 , d: 6×106 OBmL-1)  

of SpliNPV, HaNPV, SpltNPV on adult emergence (%) of S. littoralis 

  
  

 
 2��4FL  ?8��� 
#�� O@8,SpliNPV  �����] ���� ?^�= �'_5 ��"J�'� ?%��'= �,�� 

Table 2. Bioassay results of SpliNPV isolate on the 5-day-old larvae of Egyptian cotton leaf worm 

Isolate LC50(OBmL-1) 
Confidence Interval

�%95�

Low limit      Up limit
 Slope Intercept ᵪ2 Df Pr> chisq 

SpliNPV 7×102 3.6×102-1.2×103 0.59 -1.71 1.55 5 0.9069 
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�
5  4�'8� '<
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�� '<$
�  �& ��
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��  pL�� ���(c)  �'$. O8�G% �& ?- &"� '1'
1 �%� ����&
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�<0 X L ��'l� �84�' �� ��� '_5 ��"J�'� ?%��'=� ?^�=: (a) ���] )b (��&"L� ��] (c) ��
�'� (d) ��
�' kD���� (e) pL�� ~L�� �'$.�  

(f) k)��� ~L�� �'$.� ����] ,� ki�.� � ?� �&"L�84�' SpltNPV  �SpliNPV  
Fig. 7. Effects of Viruses on S.littoralis: (a) healthy larvae, (b) infected larvae, (c) pupae, (d) deformed pupae, 

(e) healthy moth, (f) deformed moth, resulting from SpltNPV and SpliNPV-infected larvae 

  

 ;'�Q)C �����W �' ���

� U�8V:     2�"m<5 �m���] 9�m�

   N��mh 9� ,� 
f8�m5 � ��8'= �%� 
m5   �&"m� 
�&"mL�   wm3��


mm5     �mm�'� 'mmX% ?mm� 9�mm� ��q OmmL�. ?mm� 9�mm�*
5 &"mm� 

)Aizawa,1963; Tanada and Kaya, 1993; Federici, 1997 .(

�]"	f5 �&"L� �����]   
m5 9�m� �'
�� ,� k^U �1    
mL� �m%'
5
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�&"L�    
m}f� ?m� ���] 'mh� k.�'5 ,�  �'
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5 k/<�5    Om�� 'm<	- 'm
5 � x'5 �i�& �5� �&"� .  ��'m$.

�&'� �& ?� pL�� 9�� ?- 
rL��   �mi�& ?� �� 4�'8� R)	5 ��%�

 �mm��- kmm/<�5 �mmf� kmm@% ��mm���] ,� 
mm	- (Young, 1990) .

      ����)m� � �'
m� �
�m� �m%� ?m� 4�'8� ?� �&"L� �����]
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5 �&�� � ��5��&    � ��m� 2�"m<5

 �%��& 
	- O-'. � ��� k^�1 ����](Marzban et al., 2013) .
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