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Abstract: Cotton bollworm(Helicoverpa armigera(Hiibner)), as a pest with high adaptability, impacts photosynthesis and
fruit of peanuts by feeding on foliage and boring the flower buds resulting in a significant decrease in peanut yield. The pest can
reduce the peanut yield by 20% to 50%, and even lead to peanut failure in severe cases. In order to reduce the use of chemical
pesticides in peanut fields and protect the ecological environment, in this study, using Xanthium sibiricum as the material, the
insecticidal activity of Xanthium sibiricum extracts against cotton bollworm larvae was determined by the spray method and
leaf soaking method. The results showed that extracts from different solvents of Xanthium sibiricum had contact killing,
antifeedant, gastric toxicity, and growth inhibition effects on the 3rd instar larvae of cotton bollworm. The higher the
concentration of the extracts were, the more obvious the effect was. Among them, the effect of chloroform extract against
cotton bollworms was better than that of methanol extract and ethyl acetate extract. This indicated that the active components
solubilities of Xanthium sibiricum were different in various solvents, thereby its toxicity against cotton bollworm larvae was
affected. The contact—killing lethal concentration(I.Cs,) of chloroform extract after 72 h was 0.246 5 g/L.. The concentration of
selective antifeedant activity(AFCy,) was 0.188 0 g/L. at 24 h, and the concentration of non-selective AFC;, was 0.188 7 g/L..
After 7 days of treatment with chloroform extract, the 1.C;, of gastric toxicity was 0.389 7 g/1.. After 72 h of treatment with
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chloroform extract, the IC;, was 0.011 2 g/L. This indicated that the extracts not only killed larvae but also significantly

inhibited their growth. Therefore, the chloroform extract of Xanthium sibiricum had high insecticidal activity against cotton

bollworm larvae, and Xanthium sibiricum had potential for research and development as a plant-based pesticide.
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Tab.1 Contact killing activity of extracts from Xanthium sibiricum against cotton bollworm

AN T i 550 42 U IR 5] /h LCy/

95% #E {5 X[/ (g/L)

BIE £ bR i 2 dr X

Different solvent extracts ~ Time (g/L) 95% confidence interval CI Intercept + standard error
F 24 0.801 4 0.776 9~0.827 7 0.765 140.030 2 0.996 6 13 8.26
Methanol 48 0.967 7 0.909 6~1.036 0 0.661 94-0.045 6 0.989 3 13 19.77
72 0.591 6 0.543 9~0.647 9 0.598 940.067 8 0.969 7 13 55.11
Sy 24 1.3080 1.222 0~1.4130 0.831340.059 5 0.990 1 13 21.06
Chloroform 48 0.482 3 0.473 8~0.491 0 0.639 9-0.040 6 0.998 5 13 2.98
72 0.246 5 0.2312~0.261 8 0.571540.040 6 0.987 2 13 21.24
2R .1 24 2.3190 2.195 0~2.459 0 0.819 60.033 2 0.997 0 13 3.70
Ethyl acetate 48 1.465 0 1.380 0~1.566 0 0.865 7£0.051 8 0.993 3 13 13.36
72 1.1930 1.106 0~1.301 0 0.710 240.055 7 0.986 9 13 24.49
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Tab.2 Selective antifeedant activity of extracts from different solvents of Xanthium sibiricum against cotton bollworm

IR IR 9 70 42 L) W] /h EFITIEpE X FE() . P
Different solvent extracts Time Toxicity regression equations Correlation coefficient AFCs/(g/1) P value
P 24 y=0.8322+3.023 0.949 0.237 8 0.014
Methanol 48 y=1.0012+2.443 0.982 0.3585 0.003

72 y=0.9162+2.604 0.992 04128 0.001

0] 24 y=1.222x+2.221 0.976 0.188 0 0.005
Chloroform 48 y=1.264r +1.831 0.948 0.3214 0.014
72 y=0.955r+2.583 0.930 0.339 5 0.022

LR 2T 24 y=0.611x+3.425 0.941 0.378 2 0.017
Ethyl acetate 48 y=0.7952+2.798 0.983 0.588 6 0.003
72 y=0.652x+3.133 0.982 0.730 3 0.003
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Tab.3 The non-selective antifeedant activity of extracts from different solvents of

Xanthium sibiricum against cotton bollworm

' AN TR 3 4 B HﬂLljFﬂ/h N @ﬁlﬁlﬂﬁﬁﬁ ' ] *EB‘?%%‘I(O ' AFC./(g/L) P{H
Different solvent extracts Time Toxicity regression equations  Correlation coefficient B P value
i 24 y=1.2332+2.036 0.991 0.253 4 0.001
Methanol 48 y=0.7902+3.027 0.893 0.3144 0.041
72 y=0.6402+3.349 0.936 0.3799 0.019
A fi 24 y=1.2262+2.210 0.996 0.1887 <0.001
Chloroform 48 y=1.0362+2.660 0.987 0.1914 0.002
72 y=0.9112+2.865 0.999 0.220 6 <0.001
LRI 24 y=1.1417+2.174 0.990 0.299 8 0.001
Ethyl acetate 48 y=0.9822+2.451 0.925 0.394 2 0.024
72 y=0.7402+2.998 0.954 0.507 5 0.012
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Tab.4 Gastric toxic effects of Xanthium sibiricum extracts on cotton bollworm

4 ENER SR L i 1] /d B W Iuluﬁﬁ% ' ‘ *H?;;%éﬁt(r? ' LCo/(g/L) Pl
Different solvent extracts Time Toxicity regression equations  Correlation coefficient B P value
LI 3 y=2.3662—0.204 0.883 1.2192 0.542
Methanol 5 y=2.3152-+0.118 0.954 0.882 1 0.889

7 y=2.3872+0.604 0.942 0.558 3 0.327

SApi 3 y=2.0512-1.832 0.906 0.8938 0.525
Chloroform 5 y=2.3312+0.498 0.887 0.6115 0.139

7 y=2.884r+1.184 0.908 0.389 7 0.034

2R T 3 y=2.8612-0.252 0.737 1.2254 0.711
Ethyl acetate 5 y=2.33504-0.123 0.946 0.886 1 0.820

7 y=2.508x+0.419 0.939 0.681 2 0.558
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Tab.5 Inhibition effect of different solvent extracts from Xanthium sibiricum on the
growth and development of cotton bollworm

. S T ) 2 E B I /h  HAEATR ] HIXAREC) 1Cu/(g/1) Pl
Different solvent extracts Time Toxicity regression equations  Correlation coefficient B P value
H 24 y=0.595x+0.175 0.787 0.501 4 0.076
Methanol 48 y=0.3352+0.658 0.744 0.2317 0.834

72 y=0.789x+1.280 0.942 0.106 3 0.956

At 24 y=0.5407+0.462 0.798 0.141 6 0.262
Chloroform 48 y=0.3092+0.682 0.713 0.024 5 0.827

72 y=0.843r+1.340 0.938 0.0112 0.914

LR LT 24 y=0.613x+0.144 0.769 0.574 1 0.023
Ethyl acetate 48 y=0.3172+0.623 0.726 0.260 3 0.827

72 y=0.785x+1.242 0.944 0.1116 0.962
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