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Table 1. Probit analysis of concentration-mortality responses of adult females and second instar
nymphs of Brevicoryne brassicae to WE209 and WE277 isolates of Beauveria bassiana in laboratory

conditions
LCso LCyo
2 2
Treatments Slope + SE Intercept + SE x° (df) P (95% CLs) (95% CLs) R
2.5%10° 6.5 x 108
. WE209  0.291 + 0.047 -1.57+0.28 1.769(3)  0.622 (7.1x105-7x10%) (6.3x107-5%10'") 0.957
ol
5
= 9.8 x 10* 4.1x10°
WE277  0.277 +0.047 -1.38 £0.28 1.124(3) 0.771 (1.9x10%2.9x10%  (4x10°-3.688x10'") 0.969
6.4 x 10 1.510 x 10'°
5 WE209  0.293 +0.047 -1.7£0.28 1.446(3) 0.695 Q21310517108 (1.2x10%-1.461x10%%) 0.966
=i
= 32 x10° 4.730 x 100
WE277  0.248 + 0.046 -1.37+0.28 0.625(3) 0.891 ) ) 0.980

(7.4x10%1x10°)  (2.1x10°-2.860x10'3)
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Table 2. Probit analysis of time-mortality responses of adult females and second instar nymphs of
Brevicoryne brassicae to different concentrations of WE209 and WE277 isolates of Beauveria
bassiana in laboratory conditions

Treatments concentrations LTso (Days) Slope + SE  Intercept+SE  x? (df =5) R?
10* 10.92 (8.95-15.32) 242 +051 -2.51+ 047 1.23 0.989
10° 8.12 (6.77-9.79) 255+05 -2.32+047 34 0.954
WE209 10°© 7.26 (6.43-8.52) 2.69+0.44 -2.32+0.35 1.18 0.983
107 5.52 (4.91-6.13) 289+04 -2.14 +0.32 1.37 0.992
108 5.27 (4.64-5.8) 4.03+0.62 -2.91+05 2.83 0.934
Adult
10 10.49 (8.81-14.69) 2.68 £ 0.61 -2.74+0.54 1.34 0.985
10° 7.48 (6.27-8.85) 2.69+0.45 -2.35+041 1.17 0.997
WE277 10© 6.46 (5.94-7.13) 3.72+£0.46 -3.01+0.36 0.69 0.947
107 5.44 (4.97-5.88) 3.84 £0.45 -2.82+0.35 2 0.969
108 5.43 (5.03-5.83) 4.3+0.48 -3.16 +0.37 1.3 0.974
10 16.8 (10.53-40.11) 1.3+0.388 -1.6+£0.41 2.84 0.916
10° 11.18 (8.28-23.78) 1.64 +0.62 -1.72+0.6 0.48 0.991
WE209 108 7.26 (4.49-9.34) 1.73+05 -1.49 + 0.49 1.41 0.985
107 5.29 (3.67-6.64) 1.95+0.36 -1.41+0.34 3.18 0.974
108 4.58 (3.77-5.23) 2.89+0.44 -1.91+0.36 0.667 0.989
Nymph
10* 13.95 (10.23-35.49) 1.56 + 0.52 -1.79 £ 0.52 1.75 0.964
10° 8.33 (5.49-11.96) 157+£0.3 -1.44 +0.32 6.65 0.893
WE277 10° 6.42 (5.35-7.57) 2.31+£0.36 -1.86 +0.31 2.5 0.971
107 4.69 (1.79-6.93) 1.64+041 -1.1+£0.45 11 0.986
108 4.42 (3.57-5.09) 2.77 £0.43 -1.79+0.35 14 0.987
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Figure 1. Comparison of the effect of different exposure times of UV-C radiation on the spore
germination of the isolates WE209 (A) and WE277 (B) of the entomopathogenic fungus Beauveria
bassiana in different treatments. Columns with the same letters in each set are not significantly
different. F= Fungus, FM= Fungus+ MMT, N= Nanocomposite, FS= Fungus+ Salep
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Figure 2. Comparison of the effect of four treatments of two isolates WE209 (A) and WE277 (B) of the
entomopathogenic fungus Beauveria bassiana on the percentage of spore germination after exposure to
different times of UV-C radiation. Columns with the same letters in each set are not significantly
different. F= Fungus, FM= Fungus+ MMT, N= Nanocomposite, FS= Fungus+ Salep
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Abstract

The entomopathogenic fungus Beauveria bassiana is an important and universal biological control agent
that is used to control many important pests such as cabbage aphid Brevicoryne brassicae. Main limitation
of the use of this fungus is environmental persistence to initiate epidemics in susceptible host populations.
In this research, the lethal effects of two isolates of the entomopathogenic fungus on adults and second
instar nymphs of cabbage aphid and the stability of the entomopathogenic fungus and its nanocomposite
formulation against UV-C radiation were investigated. The LCso value of the cabbage aphid adults was
equal to 2.5x10° in WE209 isolate and 9.8x10* spores/ml in WE277 isolate. The LCs values in the second
instar nymphs were 6.4x10° and 3.2x10° spores/ml, respectively. Spore germination after 2 and 3 h
exposure to ultraviolet radiation equals to zero for both times in WE209 isolate and 6 and 32%, respectively
in WE277 isolate. However, these values were 12% and 37% for WE209 and 65% and 38%, respectively
for WE277 base on nanocomposite. These results showed that the nanocomposite of the entomopathogenic
fungus B. bassiana based on montmorillonite/salep can be effectively used to increase the stability and as

a result, increasing the virulence of the fungus.
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