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Abstract 
The Colorado potato beetle (CPB) is the most important pest of potato. In this research, effects of sublethal concentrations of 

spirodiclofen 240 SC were studied on lipid, carbohydrate and protein contents in CPB adults under field conditions. The experiments had a 

complete randomized four-factor factorial design. The four factors were the spirodiclofen concentration (0, 200, 300 and 400 µl/l), sex (male 

and female), time (3, 6 and 12 day) and number of treatment (first and second). The sugar, glycogen and lipid quantities were determined in 

milligram per gram of fresh weight. Results showed that spirodiclofen affected significantly total  lipid, glycogen, sugar, protein and energy 

content (p<0.001). The most reductions in bioenergetic resources were observed in adults retreated with the concentration of 400 µl/l sixdays 

after spraying. After taking into account the control, 57.45%, 76.38%, 72.21%, 11.29% and 57.86% reduction were found in lipid, glycogen, 

sugar, protein and energy content, respectively. Considerable reduction in energy content indicated that chronic effects of spirodiclofen can 

reducing survivorship in overwintering adults of CPB. 

Key words: Colorado potato beetle, Spirodiclofen, Bioenergetic Resources, Lipids, Carbohydrates, Proteins. 
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(F3,133 glycogen= 73.73, P <0.001; F3,133 sugar = 61.5, P <0.001). 
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Table1. Effects of spirodiclofen compound on bioenergetic resources variations in adults of Colorado potato beetle 

 ���H� ��K.���

 �1	.�(cal/g)  
 ��L �	� ��K.���

(mg/g)  
 (!M ��K.���

(mg/g)  
 31��
: ��K.���

(mg/g)  
��	0 ��K.��� 

(mg/g) 
	�N�� OP� 	�N��  

Mean of caloric 

content (cal/g) 

Mean of protein 

(mg/g) 

Mean of sugar 

(mg/g) 

Mean of 

glycogen (mg/g) 

Mean of lipid 

(mg/g) 

Source 

levels 
Source 

477.2±20.8
ns 

494.8±21.3
ns 

4.59±0.10
b 

5.64±0.10
a 

3.30±0.22
b 

4.30±0.22
a 

11.12±0.88
ns 

12.73±0.90
ns 

41.83±2.11
ns

 

42.07±2.16
ns

 

Female 

male 
B�C!; )Sex(  

486.3±22.39
ns 

485.7±19.63
ns 

5.52±0.11
a 

4.71±0.09
b 

4.53±0.24
a 

3.07±0.21
b 

13.30±0.95
a
 

10.55±0.83
b 

40.87±2.27
ns

 

43.03±1.99
ns 

1 

2 

������ 8�S�� 

Time sprying  
448.8±23.87

b 
428.6±24.61

b 
580.6±28.62

a 

4.31±0.11
c 

5.31±0.12
b 

5.72±0.13
a 

4.89±0.25
a 

3.16±0.26
b 

3.35±0.30
b 

14.58±1.01
a 

10.09±1.04
b 

11.12±1.21
b 

36.73±2.42
b
 

36.92±2.49
b
 

52.20±2.9
a 

3 

6 

12 

&T�� 5.�. ����	�  

)������ �� (S���� *(  
Sampling time intervals  

688.2±28.32
a 

567.6±33.76
b 

398.3±28.69
c 

289.9±27.94
d 

5.43±0.13
a 

5.54±0.16
a 

4.67±0.13
b 

4.82±0.13
b 

4.98±0.30
a 

3.49±0.36
b 

5.34±0.31
a 

1.38±0.30
c 

13.08±1.20
b 

18.92±1.43
a 

12.61±1.21
b 

3.09±0.21
c 

62.07±2.87
a
 

47.40±3.42
b
 

31.93±2.91
c
 

26.41±2.83
c 

0 

200 

300 

400 

 BU
V)µl/l(  
Concentrations (µl/l)  
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Table2. The means of significant interaction effects of concentration, sampling time intervals, time spraying  

on energy resources of CPB overwintering adults that were treated with spirodiclofen 

W1	.� X��!�  
Source of energy 

��K.��� ��	�Y��  
Maximum means 

 ��	�����K.���  
Minimum means 

 ��	0(mg/g)  
Lipid (mg/g) 

12 days, Control and first spraying ( 83.73±6.84) 3 days, 400 µl/l and first spraying (14.25±1.05) 

31��
:(mg/g)  
Glycogen (mg/g) 

3 days, 200 µl/l and first spraying (30.4±2.85) 12 days, 400 µl/l and first spraying (1.88±0.16) 

 (!M(mg/g)  
Sugar (mg/g) 

12 days, 300 µl/l and first spraying (8.6±0.88) 12 days, 400 µl/l and first spraying (0.72±0.12) 

 ��L �	�(mg/g)  
Protein (mg/g) 

12 days, 200 µl/l and first spraying (8.66±0.63) 12 days, 300 µl/l and second spraying (3.57±0.32) 
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 � Acetyl CoA Carboxylase 

 � Adipokinetic 
 � Lypolysis 
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