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Table 1- The variance analysis table of the studied traits (Esterase activity and bioassay activity)
under the influence of test toxins

Insecticide S.0.v Df 11;/: f::_;:: :gt':j::; Me&t‘égﬂig}iﬁre F

Population 1 145%: 7 444%*

Doses 3 020%* 840%

Thiodicarb Doses x Population 3 02Dk 840%
Error 16 001 003

Population 1 103 %% 5.161%*

Doses 3 006 7993

Chlorpyrifos Doses x Population 3 037 799
Error 16 .000 046

Population 1 186%* 7.045%*

Doses 3 008%* 801 %

Diazinon Doses x Population 3 028 801
Error 16 001 007

**Significant differences (p < 1%)
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Table 2- Comparison of mean esterase activity level and inhibition percentage of the beet armyworm of two different population
Ghaemshahr city (Juibar and Gharakhil) to Thiodicarb, Chlorpyrifos, Diazinon 1-NA (alfa- naphthyl acetate)

Esterase activity (nM

Substrate Insecticide Population . . Inhibition %
/min/mg protein)

Juibar 0.196+.016b* 45.83+8.830a
Thiodicarb Gharakhil 0.302+.018 a 2.50b

LNA Juibar 0.174+.020b 35.00+9.087a
Chlorpyrifos Gharakhil 0.314+.021a 3.33b

Diaginon Juibar 0.099+.008b 42.50+8.450a
Gharakhil 0.285+.029a 3.33b

*Different letters indicate significant differences .
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Table 3- Comparison of mean of Esterase activity level and inhibition % of the beet armyworm of different doses of insecticides
to Thiodicarb, Chlorpyrifos, Diazinon in both population of Juibar and Gharakhil

Insecticide Dose (PPM) Esterase activity (WM Inhibition %
/min/mg protein)
0 0.195+.003 c* 0.00 c
Thiodicarb 250 0.252+.027 b 23.33£11.155 b
500 0.266+.047 ab 30.00+£13.416 ab
1000 0.284+.085 a 43.33+17.208 a
0 0.219 c 0.00 b
Chlorpyrifos 250 0.242+..010 b 6.67£4.216 b
500 0. 257+.043 ab 26.67£12.019 a
1000 0.259+.072 a 43.33+14.465 a
0 0.169 c 0.00 b
Diazinon 250 0.180+.035 be 20.00+10 a
750 0.194+.052 ab 31.67+£14.467 a
2000 0.227+.073 a 40.00£14.981 a

*Different letters indicate significant differences
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Table 4- Comparison of mean interactions of Esterase activity between different doses of insecticides and both
population of the beet armyworm

Dose(PPM)

Population

Esterase activity (uM

Inhibition %

/min/mg protein)

0 Juibar 0.152 c* .00 c

250 Juibar 0.229+.006 d 46.67+8.819 b

500 Juibar 0.210£.004 d 60.00 ab

1000 Juibar 0.195+.003 d 76.67£3.333 a

Thiodicarb 0 Gharakhil 0.239 [ 0.00 c
250 Gharakhil 0.276+£.016 b 0.00 c

500 Gharakhil 0.322+.016 ab 0.00 c

1000 Gharakhil 0.372+.033 a 10.00+£3.333 ¢

0 Juibar 0.199 c 0.00 c

250 Juibar 0.255+.166 ¢ 13.33£6.667 b

500 Juibar 0.145+..066 d 53.3343.333 a

Chlorpyrifos 1000 Juibar 0.095£.003 e 73.33+3.333 a
0 Gharakhil 0.239 d 0.00 c
250 Gharakhil 0.262+.145 ¢ 0.00 c
500 Gharakhil 0.339+£.011 b 0.00 c

1000 Gharakhil 0.419+£.011 a 13.33£3.333 b

0 Juibar 139 c .00 c

250 Juibar 115+£.006 ¢ 40.00£10 b

750 Juibar .079+£.005 d 63.33+£6.667 ab

Diazinon 2000 Juibar .065+.003 d 66.67+£3.333 a
0 Gharakhil .199 c .00 c

250 Gharakhil 245+£.023 b .00 c

750 Gharakhil .309+.020 b .00 c

2000 Gharakhil .389+.028 a 13.33£3.333 b

*Different letters indicate significant differences
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Abstract

The sugar beet armyworm is one of the most important pests of sugar beet in Iran. However it is
considered as a polyphagous pest. Owing to the inefficacy of most commonly used insecticides for
the pest control, this study evaluated the sensitivity of two populations of the third instar larvae of
Spodoptera exigua from two regions of Juibar and Gharakhil (north of Iran) to the insecticides
Diazinon, Chloropyrifos, and Thiodicarb using enzymatic assessment. The results showed that the
esterase activities of the third instar larvae of Juibar and Gharakhail colonies to thiodicarb was
0.196 and 0.302, for Chloropyrifos was 0.174 and 0.314 and for Diazinon was 0.099 and 0.285 uM
/min/mg protein respectively. Based on the enzymatic activity, it can be reckoned that
Spodoptera exigua from Juibar are more sensitive than those from Gharakhil. Enzymatic activity at
various doses of pesticides showed significant differences between doses of the insecticides in the
two populations. Increasing in dose of insecticides results decreases in esterase activities in
Gharakhil and increase in population of Juibar. This indicates that the population of the beet
armyworm in Gharakhil region is more resistant to the applied insecticides on population of Juibar.
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