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Table 1- Damage of bollworm in different levels of infestation in 1-3 generations, based on two years averages (Gorgan, 1999-2000) 

Generation 
Treatment (larva/100 

reproductive organs) 
Yield los� (kg/h) Damage(%) 

Gradient of the 

regression line(b) 
F 

2 75 3.08   

3 124 5.1   

4 135 6.3 -43.672 3.10* 

6 247 10.16   

1 

8 339 13.94   

2 83�� 3.4��   

3 134�� 5.5��   

4 239�� 9.8�� -78.655 20.31** 

6 409�� 16.77��   

2 

8 537�� 22��   

2 91�� 3.8��   

3 121�� 5.02��   

4 199�� 8.25�� -65.621 19.61** 

6 358�� 14.85��   

3 

8 462�� 19.17��   

* significant difference at 5% level 

** significant difference at 1% level 
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��	�K�KQE�:#CQ9���
Table 2- Comparison of cotton yield (kg/h) in different generations based on two-year average (Gorgan, 1999-2000) 

Generation��
  

1 2 3 

1 2431 a 2438 a 2410 a 

2 2356 a 2355 a 2319 ab 

3 2307 a 2304 a 2289 ab 

4 2278 ab 2199 b 2211 b 

6 2184 ab 2029 c 2052 c In
fe

st
a

ti
o

n
 

le
v

el
 (

%
)

 

8�� 2092 b 1901 c 1948 c 

*Means with same letter denotes no significant difference by DMRT at 5% level 
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%�%Y�#� a =��?6��ER8�.O��YO#$�b =.��O##Y�%O#a =�J�N

*��A5��K���2�	8�|A�@8�C'3���)��G5�86
��J��/�G�'���ID�5
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D�&"C:��5�
H�@=�! ����
S5��%
J�%5�!��K���L��T(���������*�A��P!��Kg/h�����=�����U>��V I5�����������$D�����-��O�������P!35�!(

�L��������	�K�KQ9:#CQE���
Table 3- Results of variance analysis for linear regression between cotton yield (kg/h) and pest density in different generations based 

on two-year average (Gorgan, 1999-2000) 
Average of reproductive 

organs/plant 
converted infestation levels (larva/100 plant) 

Generation 

Date of 

releasing 

larva bud flower boll 

Average of 

reproductive 

organs/100 plant 2% 3% 4% 6% 8% 

2000.6.31 9.5 0.8 0 1030 20.6 30.9 41.2 61.8 82.4 

2001.7.5 7.2 1.2 0 840 16.8 25.2 33.6 50.4 67.2 1 

Average 8.35 1 0 935 18.7 28 37.4 56.1 74.8 

2000.7.6 1.9 1.5 8.8 1220 24.4 36.6 48.8 66.6 88.8 

2001.7.15 2.5 1.5 6.7 1070 21.4 32.1 32.1 64.2 85.6 2 

Average 2.2 1.5 7.75 1145 22.9 34.3 40.4 65.4 87.2 

2000.8.16 15.6 1.8 6.8 2420 48.4 72.6 96.8 145.2 193.6 

2001.8.19 13.4 1.2 7.9 2250 45 67.5 90 135 180 3 

Average 14.5 1.5 7.35 2335 46.7 70 93.4 140.1 186.8 

 

 

��
� *6#:%4
�����&5��&W��������������������X���&T=��������G����*�A��P!���
�����L������P!35�!(�O�������D��� I5���������������

���$	�K�K#CQ9:#CQE���
Fig. 1- Relation between cotton yield and larval densities in first generation based on two year average (Gorgan, 1999-2000)��
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�����&5��&W��������������������X���&T����������

��$	�K�KQE:#CQ9���
Fig. 2- Relation between cotton yield and larval densities in second generation based on two-year average (Gorgan, 1999-2000) 

 

 

��
� *6C:�L������P!35�!(�O����������� I5���������%4
�����&5��&W��������������������X���&T=��������G����*�A��P!���
������

���$	�K�KQE:#CQ9���
Fig. 3- Relation between cotton yield and larval densities in third generation based on two-year average (Gorgan, 1999-2000)��

��
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�������������2�D
'��D+�=���6'��Q�/.��(A��.�P��A�F���53�*��/��+���'�3���+�=��06>�?�)�I�L�/5��@>3�2�A0�BC��N
������g)3���D����D��)

!Mamedova et al., 1990; Rote et al., 1984; Sheng, 1985; Tanskii et al., 1975&�F���53�*��o4���03�(
8�/5�36���5�.��

?3�83�/.��.�P�.�56�8��5�b@�3��	A30�/�G�83�!Keerthisinghe, 1982; Hopkins et al., 1981�K&��23(D
��256'�P�'�2L�E
15��A��

�����2��0�.��36�5��?.5�_.��/�C4���������Dq�r�o4P�D'��	A30�?3�83�_�������
��S�256'��'����������mDA�*��256D+8�o�	D��N
D�q�G�.��

��������'�m�@���53��3�/3�'��q�r��*>3.�K��'�3`1����RA�����6u���������5���D����D�S3��J56D1L�M6C���NA�A���|A�@8��'�����'�NA3�|A�@8�/

����A5�J�EA�+����6'��Q�/.��(A��.�P�53�*���'�����'�NA3!��.��%�K&������?�D)�/5��D@>3�2�DA0�BCD�����DQ�
�53�S3�03��5�b@�3��'

�06>����+�=���������5��� ����������ER8�/3�'���6'��Q�/.��(A��.�P�53�*��WR
��'����������D'�?6D��.�?.5���.3�/�G���WD
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Table 4- Conversion of infestation levels to number of neonate larva�per 100 plants (Gorgan, 1999-2000) 

Average of reproductive 

organs/plant 
converted infestation levels to(larvae/100 plant) 

Generation 

Date of 

releasing 

larvae bud flower boll 

Average of 

reproductive 

organs/100 plant 2% 3% 4% 6% 8% 

2000.6.31 9.5 0.8 0 1030 20.6 30.9 41.2 61.8 82.4 

2001.7.5 7.2 1.2 0 840 16.8 25.2 33.6 50.4 67.2 1 

Average 8.35 1 0 935 18.7 28 37.4 56.1 74.8 

2000.7.6 1.9 1.5 8.8 1220 24.4 36.6 48.8 66.6 88.8 

2001.7.15 2.5 1.5 6.7 1070 21.4 32.1 32.1 64.2 85.6 2 

Average 2.2 1.5 7.75 1145 22.9 34.3 40.4 65.4 87.2 

2000.8.16 15.6 1.8 6.8 2420 48.4 72.6 96.8 145.2 193.6 

2001.8.19 13.4 1.2 7.9 2250 45 67.5 90 135 180 3 

Average 14.5 1.5 7.35 2335 46.7 70 93.4 140.1 186.8 
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�d��3��'E�*13�6@�5�256'�I��5�z��������'�NA3�|A�@8�56�6��!Bayat Asadi, 1984&����?�D)�/5��D@>3�2�DA0�BC���)�
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Abstract 

 

Economic Injury Level (EIL) of cotton bollworm Helicoverpa armigera Hb. was evaluated on 

Sahel variety in Gorgan, Iran during 1999-2000. Infestation levels of 0, 2, 3, 4, 6 and 8 neonate larvae 

per 100 reproductive organs were studied in three generations of the pest by releasing them on cotton 

plants in the field. Statistically significant differences between treatments were observed in all 

generations. In the first generation, infestation level of 8%, in the second and third gernerations, 

infestation levels of 4, 6 and 8% caused significant reduction in yield (p�0.05). Reduction yields for 

infestation level of 8% in the first-generation was 13.94%, in the second generation the infestation 

levels of 4, 6 and 8% were 9.8, 16.77 and 22% respectively, and in the same infestation levels in the 

third generation were 8.25, 14.85 and 19.17%. Linear regression between the cotton yield and pest 

density was obtained in different generations. Considering the total cost of chemical control operations 

and cost of yield, the economic injury level of the pest for the first, second and third generations were 

1.19, 0.66 and 0.79 neonate larvae per 100 reproductive organs respectively, which is equal to 22.25, 

15.77 and 21.33 neonate larvae per 100 cotton plants, respectively. 
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