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T E-F

I, Approximate Digestibility (AD%)

2, Efficiency of Conversion Ingested food (ECI1%)
3. Efficiency of Conversion Digested food (ECD%)
4, Relative Growth Rate (RGR)

5. Relative Consumption Rate (RCR)
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Table 1. Results of probit analysis of the effect of Emamectin benzoate + Lufenuron and Matrine
insecticides on different biological stages of Pieris brassicae in laboratory conditions

LCso (mg/l) . .
Insecticide Gst[(;mgh Nlijrzzgg{s()f 12 (df) Slope+SE (Lower-Upper) i;]l'é)ex):c(l(f/y ) Rce)lzg(\:/e
g 95% CL i potency
8.88
Egg 300 1.46(3)  3.99+0.75 (8.26-0.54) 100 88.99
Emamectin Larva I 300 1.60(3) 1.33+0.17 0 5%76':’ 98 100 152.16
benzoate + ©. 2 05 )
Lufenuron Larva Il 300 0.78(3) 1.93+0.29 (1.69-2.46) 100 118.92
2.96
Larva III 300 0.60(3) 1.97+0.30 (2.37-3.41) 100 98.68
790.31
Egg 300 0.56(3)  4.03+0.79 (737.19-853.52) 1.12 1.00
114.12
_ Larval 300 0.66(3)  3.65+0.70 (105.30-124.63) 0.66 1.00
Matrine 243.78
Larva II 300 1.11(3)  3.93+0.64 (223.70-265.09) 0.84 1.00
Larva III 300 0.45(3)  3.59+0.60 292.10 1.01 1.00

(266.61-319.71)

¥2: Chi-square value, df: degree of freedom, LC: lethal concentration, CL: confidence limits

Sinapis alba Js = ;4 wlul glews OULS 5 =Y Jauo
Table 2. Chemical composition of essential oil from Sinapis alba seeds

No. Compound RI RT Composition (%)
1 di-fluorovinyl Borane 898 458 0.81
2 Delta.3-Carene 930 5.20 1.00
3 Carbon bisul 945 5.49 0.57
4 3-Butenyl isothiocyanate 981 6.21 83.90
5 di-Limonen 1024 7.12 4.75
6 di-isopropyl ethylamine 1055 7.80 2.49
7 Etrahydrothiepin 1087 8.53 0.08
8 N,N-di isopropyl formamide 1100 8.82 1.03
9 Ethoxydihydropyran 1170 10.43 0.18
10 Carvone 1245 12.16 1.80
11 Propyl isothiocyanate 1336 14.23 0.33
12 Propane, 1-isothiocyanato 1343 14.37 0.78
13 trans-Caryophyllene 1414 15.92 0.18
14 Azetidine-D1 1845 24.57 0.09

Total - - 97.99
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Figure 1. Mean (£SE) dry weight of food consumed (A) and dry weight of feces produced by third
instar larvae of Pieris brassicae under the influence of treatments with Emamectin benzoate +

Lufenuron and Matrine insecticides alone and in combination with mustard essential oil
Different letters on the bars indicate significant differences (P<0.05, Tukey).
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Table 3. Effect of mustard essential oil (feeding stimulant) and sublethal concentration (LCso) of

Emamectin benzoate + Lufenuron and Matrine on nutritional indices (mean + SE) of the third instar
larvae of Pieris brassicae

Treatment AD % ECD % ECI % RGR RCR
Emamectin benzoate + g5 75,0990 g 5240.11¢ 8.16+0.71°  0.0310+0.56'  0.380+0.29¢
Lufenuron (LCazo)

Matrine (LCso) 96.04+0.78°  12.71+0.12¢ 12.21+0.49¢ 0.0487+0.23°  0.399+0.17"
Emamectin benzoate + a be be c ab
Lufenuron (LCso) + EO 96.96+0.36* 16.25+0.37 15.75+0.30 0.0652+0.27 0.411+0.61
Matrine (LCzo) + EO 97.04+0.12%  16.78+0.94% 16.29+0.58% 0.0686+0.18"  0.420+0.48%
Mustard EO 97.05+£0.45*  17.27+0.462 16.76+0.222 0.0714+0.12*  0.427+0.36%
Control 96.67+0.75°  15.95+0.12° 15.41+0.01° 0.0625+0.98¢  0.405+0.18°

AD: approximate digestibility, ECD: efficiency of conversion digested food, ECI: efficiency of conversion
ingested food, RGR: relative growth rate, RCR: relative consumption rate, EO: essential oil
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Abstract

In this research, the efficacy of Emamectin Benzoate + Lufenuron and Matrine insecticides was
assessed in the control of Pieris brassicae L. eggs and larvae. Additionally, the effect of their sublethal
concentration (LCso) were studied alongside mustard seed essential oil (serving as a feeding stimulant)
on the nutritional indices of the pest under laboratory conditions. Probit analysis of the data indicated
that Emamectin Benzoate + Lufenuron was more effective then Matrine in controlling egg, 1%, 2", and
3 instar pest larvae with LCso values of 8.88, 0.75, 2.05, and 2.96 mg/L, respectively. The nutritional
indices of the pest significantly increased when a sublethal concentration of the insecticides was
combined with the feeding stimulant compared to the control, which may improve the effectiveness of
the insecticides. Overall, the results of this study indicated that while Emamectin Benzoate + Lufenuron
demonstrated a better control efficacy, Matrine also showed acceptable control and both can be utilized
effectively in management of the large cabbage white butterfly.
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