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Figure 1. Mean (£SE) cumulative mortality of the third-instar larvae of P. xylostella after infection to
different concentrations of B. bassiana. Each point is an average of 5 replications
Mean values followed by different letters are significantly different (Tukey’s HSD test, P < 0.05).

I Trichloroacetic Acid
2 One-way ANOVA
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P. xylostella ¢ s o (slas,¥ 55, B. bassiana o 2 g B RS E Y PRE
Table 1. Acute toxicity of the entomopathogenic fungus B. bassiana on the third-instar larvae of P.

xylostella
fEnto_m.op?thogen na X2 (df) Slope + SE Lethal concentrations (conidia/ml)
ungi (isolate) LC20 (95 % FL) LCso (95 % FL) L.Cso (95 % FL)
4 6 9
B. bassiana (DC2) 525 473 145013 1.34x 10 2.18 x10 3.34x10

(1.03 x 104~ 2.11 x10%)  (1.12 x 106 — 4.28 x106)  (4.19 x 10°— 1.64 x 10'2)

Lethal concentrations and 95 % FL fiducial limits were estimated using logistic regression (SAS Institute, 2009).
2The total number of larvae used for the bioassay test
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Table 2. Mean (£SE) duration of immature stages (day) of P. xylostella untreated or treated with
sublethal concentration LCx of B. bassiana after feeding on different plant hosts

Pest life stage

B. oleracea var. capitata B. oleracea var. capitata f, rubra B. rapa subsp. Pekinensis

n Uninfected n B.bassiana n Uninfected n B. bassiana n Uninfected n B.bassiana

Third-instar

larvae (day)

Fourth-instar

larvae (day)
Pupal stage

(day)

Total immature

stages (day)

Mean values followed by different letters are significantly different (Tukey’s HSD test, P < 0.05).
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Figure 2. Mean (zSE) immature survival rate of P. xylostella after infection to LCy of B. bassiana.
Each point is an average of 5 replications

Mean values followed by different letters are significantly different (Tukey’s HSD test, P < 0.05). BOC: B.
oleracea var. capitata, BRP: B. rapa subsp. pekinensis, BOCR: B. oleracea var. capitata f, rubra.

Plutella xylostella s 3 ;055 9 £k 2,95 Job (59, Beauveria bassiana g,8 g ;Ui oL (S e 0 wil

40 1.47+0.08c 30 1.60+0.09c 37 194+0.04b 25 2.48+0.10a 42 1.57+0.08c 35 1.82+0.10b
40 1.47+0.08de 28 1.71+0.09c 35 154+0.08d 21 2.19+0.15a 42 1.33+#0.07e 32 1.91+0.11b
39 4.10+0.06c 24 5.41+0.13a 33 4.69+0.08b 17 5.76+0.22a 40 3.45+0.08e 27 3.92+0.13d

39 7.02+0.16e 24 8.75+0.18b 33 8.21+0.11c 17 10.41+0.35a 40 6.40+0.13f 27 7.70+0.23d
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Table 3. Mean (£SE) adults’ longevity (day) and fecundity (egg/female) of P. xylostella developed in
untreated or treated conditions with sublethal concentration LCy of B. bassiana after feeding on
different plant hosts

B. oleracea var. capitata B. oleracea var. capitata f, rubra

B. rapa subsp. pekinensis

n Uninfected n B. bassiana n Uninfected n b B n Uninfected n B. bassiana
assliana

Female
longevity 20 17.6£0.4b 11  10.4+0.6e 16 12.9+0.4d 8 6.3+0.5f 22  21.4+05a 14 16.4+0.5¢c
(day)
Male
longevity 19 17.1+0.4b 13 9.8+0.6e 17 12.3+0.5d 9 6.5+0.5f 18 21.2+0.5a 13 15.3+0.5¢
(day)
Fecundity

20 197.1#39b 11 132.3+58d 16 1456+35c 8 56.1+3.6f 22 245.6+05a 14 202.7+0.6b
(egg/female)

Mean values followed by different letters are significantly different (Tukey’s HSD j, P < 0.05).
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Table 4. Mean (£SE) nutritional indices of P. xylostella in untreated or treated conditions with
sublethal concentration LCy of B. bassiana after feeding on different plant hosts

Parameters B. oleracea var. capitata B. oleracea var. capitata f, rubra B. rapa subsp. pekinensis
Uninfected B. bassiana Uninfected B. bassiana Uninfected B. bassiana
ECI (%) 1.93+0.05b 1.60+0.1c 1.37+0.08d 0.97+0.06e 2.30+0.09a 1.70+0.06¢
ECD (%) 2.05+0.08b 1.72+0.1c 1.46+0.09d 1.06+0.06e 2.42+0.10a 1.79+0.06¢
RCR (mg/mg/day) 7.55+0.05b 6.81+0.27d 8.28+0.37a 7.38+0.36bc  7.12+0.30cd 8.72+0.25a
RGR (mg/mg/day) 0.145+0.001b 0.107+0.004c 0.113+0.003c 0.070+0.004d 0.162+0.001a  0.147+0.001b
AD (%) 94.1+0.0b 92.9+0.3c 94.0+0.2b 90.8+0.4d 94.9+0.2a 93.8+0.2b

Mean values followed by different letters are significantly different (Tukey’s HSD test, P < 0.05). ECI: Efficiency of
conversion of ingested food, ECD: Efficiency of conversion of digested food, RCR: Relative consumption rate, RGR: Relative
growth rate, AD: Approximate digestibility.
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Figure 3. Effect (mean £SE) of B. bassiana at sublethal concentration LCzo and host plants on the
amylolytic and proteolytic activity of fourth instar larvae of P. xylostella. Each point is an average of 5

replications
Mean values followed by different letters are significantly different (Tukey’s HSD test, P < 0.05).
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Abstract

The diamondback moth, Plutella xylostella (L.) (Lepidoptera: Plutellidae), is a major pest of
Brassicaceae worldwide. In this study, the effect of sublethal concentration LCy of Beauveria bassiana
(Balsamo) Vuillemin on P. xylostella larvae feeding on Chinese cabbage (Brassica rapa subsp.
pekinensis), savoy cabbage (B. oleracea var. capitata) and red cabbage (B. oleracea var. capitata f.
rubra) was evaluated. Rearing was carried out at 25 £ 1 °C, relative humidity of 60 £ 5% and a
photoperiod of 16 hours light: 8 hours dark. The LCy was obtained by examining the effect of five
concentrations of 104, 10°, 10%, 107 and 102 conidia/ml. The results indicated a dose-dependent toxicity
of pathogenic fungus on third instar larvae. Larvae infected with sublethal concentrations of B. bassiana
(1.34 x 10* conidia/ml) exhibited prolonged development, reduced survival rates and shorter adult
longevity, and lower fecundity compared to the control. Also, a decrease in nutritional indices including
efficiency of conversion of ingested food (EC1%), efficiency of conversion of digested food (ECD%),
relative consumption rate (RCR), relative growth rate (RGR), approximate digestibility (AD%) and a
decrease in digestive enzyme activity (amylase and protease) were observed in these treatments. The
most severe pathogenicity was observed in larvae that were fed red cabbage, which exhibited the lowest
growth performance, nutritional indices, and enzyme activity when infected with B. bassiana. Overall,
Chinese cabbage proved to be the most appropriate host while red cabbage was the least suitable host
for larval development. These results provide information for selecting appropriate integrated
management strategies for the diamondback moth.
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