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Table 1- Mean (xSE) spore germination percentage of Beauveria bassiana affected by different concentrations of nanosilica,
24 hours after treatment
(ppm) SDA cuis’ laysrs 4> Kl gl cdals 3,10tk glhat Sidilea duoyd

Concentration of nanosilica in SDA medium (ppm)  Germination percentage (+SE)

Control 91.6+1.82
125 91.2+2.12
250 89.2+3.12
500 88.0+1.12
1000 86.8+t1.5¢2
2000 81.6£2.2¢2

Values with different letters have a significant difference at 5% level using Tukey’s test

2955 9 oI5 (o090 4 Jol5 Ol plis (59, Cslur VY 9 FA T (b bl cilideo il p5U 51 Jeols Cangyr 1325 -Y 9o

Diaeretiella rapae o g 31,4

Table 2- Probit analysis data of cabbage aphid adults and parasitoid wasp Diaeretiella rapae treated with nanosilica 24, 48
and 72 hours after treatment

8 gl obj Slop+ SE ) LCso LCzs
Insect Time 0P Intercept X* (df) (95% CLs) (95% CLs)
4356.14 1244.34
24 Hours  1.69+0.34 -6.17+1.04 1.6(3) (2668.13.12455.28) (1270.47-3938.04)
o 0 &S sghours 1843022 -565:065  03(3) 1164.42 501.70
Brevicoryne (9350-154480) (39041'61886)
brassicae
487.19 260.79
72 Hours 2.54+0.23 -6.68+0.65 2.53(3) (414.44-571.51) (207.40-312.56)
3639.79 1216.14
24 Hours  1.41%0.26 -5.04£0.76  0.71(3) (2256.44.9182.51) (894.33-1856.00)
T SULBES 61951 25358
Diaeretiella 48 Hours  1.73+0.20 -4.85+056  2.46(3) (503.31.774.13) (183.57-322.00)
rapae
72Hours  2.50+0.25 6.1540.66  4.33(3) 289.77 155.72

(241.68-340.76) (117.83-191.54)
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Table 3- LTsovalues (days) of nanosilica against cabbage aphid adults and parasitoid wasp Diaeretiella rapae

, oy
o i Slop+ SE  Intercept X2 (df) L Tso
Insect Concentration s (95% CLs)
(ppm)
125 2426185 273063 056() 011%'15:11)
250 207£088 215:034 001(1) g 755;3117 55)
ol g0 8 2.86
500 3.78+067 -172+025 0.41(1
Brevicoryne brassiace @ (2.48 — 3.54)
1000 366£055 0994018 226(1) 711-?3722)
2000 396:055 -071:016 059(1) s 20
1231
125 203£033 -186:088 025(1) (517" 1543
250 3494064 158023 022(1) |, o8 )
52350 5913 500 409+060 -1.36+0.20 092 (1 2.15
Diaeretiella rapae DR D 92(1) (1.91 - 2.45)
1000 393+055 073017 094(1) 321le 2
2000 4624062 0443016 011(1) 071-3‘; 2
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Table 4- Probit analysis data of cabbage aphid adults 7 days after treatment and parasitoid wasp Diaeretiella rapae 4 days
after treatment with fungus Beauveria bassiana
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Table 5- LTso values (days) of the fungus Beauveria bassiana against cabbage aphid adults and parasitoid wasp
Diaeretiella rapae
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Figure 1- Mean mortality (%) of cabbage aphid adults (A) and parasitoid wasp Diaeretiella rapae (B) treated with different

concentrations of nanosilica
Columns with different letters have a significant difference at 5% level using Tukey’s test



1Pee 5l o o )lod FO als (559l gluo g pole) LS cbilis a5 V¥

100 - .
..... O Aph|d a
80 | -3 - Parasitoid o
. 3 60 - _.-"- f’ 4
1= b .- o .-
3, e a
“’] g 40 B C -o - - b
- c . -
s R o — M i
ke 20 1 D—-—-...ﬂ“-‘-'""'""cﬁ- C
d . C
0 o - T T T T T 1
Control Cc1 Cc2 c3 c4 C5
Treatment
Sl

C1:10%, C2:10% ) ilisee (sdalé aluwss Diaeretiella rapae wdgis 3L joni; 9 ol (090 aid Jol5 ol pubs Clali wo > (pilo Y S5
Beauveria bassiana g, ( C3:10°%, C4:10%, C5:107 spore/ml
it 70 el o 53 (5bol jl ine OS] ()l (S5 a5l 3l oliul b cglize g (slyl> p3lie
Figure 2- Mean mortality (%6) of cabbage aphid adults and parasitoid wasp Diaeretiella rapae treated with different

concentrations (C1:10%, C2:10% C3:105, C4:10°, C5:107 spore/ml) of Beauveria bassiana
Values with different letters have a significant difference at 5% level using Tukey’s test
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Figure 3- Mean mortality (%) of cabbage aphid adults (A) and parasitoid wasp Diaeretiella rapae (B) treated with different

concentrations (LCso nanosilica, LCso B. bassiana, LCzs B. bassiana+LC2s nanosilica, control)
Columns with different letters have a significant difference at 5% level using Tukey’s test
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Introduction: Cabbage aphid, Brevicoryne brassicae (L.), is one of the most important and harmful pests of
crucifers, which is active in many parts of Iran and causes quantitative and qualitative damage in the cultivation
of these plants during the winter. Some natural enemies such as the parasitoid wasp Diaeretiella rapae
(Mclntosh) are active on this pest. The indiscriminate use of insecticides for controlling pests caused evolution
of pest resistance, environmental pollution and negative effects on natural enemies and beneficial insects. In
recent years, environmentally compatible factors have received more attention due to less side effects in pest
control. This study was carried out to determine the effects of the entomopathogenic fungus Beauveria bassiana
(Bals.), and nanosilica separately and in combination on survival of the cabbage aphid and its parasitoid treated
by different concentrations of fungus (103, 104, 10°, 10° and 107spore/ml) and nanosilica (125, 250, 500, 1000
and 2000 ppm).

Material and Methods: Cabbages (Brassica olearaceae var. capitata) were grown from seed in plastic
flower pots. Aphids were collected from Brassicaceae plants in fields of Nazlo Campus of Urmia University near
Urmia city. This colony was used as a source for all aphids used in all laboratory experiments. Also, a colony of
D. rapae was reared on B. brassicae under greenhouse conditions. Wasps were fed a 10% honey solution and
used to parasitize aphids, or for use in experiments, 24 hours later.Fungi was cultured on Sabouraud Dextrose
Agar (SDA) in petri dishes (6 cm in diameter) and incubated for two weeks to induce sporulation. Spores were
harvested from the surface of 14-day old culture and transferred to a test tube containing sterilized distilled water
with 0.05% Tween®-80. The conidial concentration of final suspension was determined by direct count using a
neubauer hemocytometer and serial dilutions were made to obtain different conidial concentrations. Sio;
nanoparticles of pashgamannano® company was used in bioassay tests. Bioassay test was carried out on aphid
and its parasitoid. Aphids were treated by conidial concentrations using dipping method. Control adults were
treated with distilled water containing 0.05% Tween®-80. In order to evaluate the effect of nanosilica on aphids,
leaf discs were dipped in to different concentrations of nanosilica and after drying, adult cabbage aphids were
transferred on treated leaf discs in Petri dishes. The mortality was counted 24, 48 and 72 hours after treatment.
Experiments were carried out at 25£2 C° temperature, 65£5% RH and a photoperiod of 16: 8 h. (L: D) under
laboratory conditions. LCus, LCso and LTso values of fungi and nanosilica were estimated. Also, combination
effects of fungi and nanosilica were evaluated in laboratory. A preliminary test was evaluated to determine side
effects of different concentrations of nanosilica on viability and germination of fungi spore. Germination rate for
fungi was calculated after 24 hours. The LCz, LCso and LTso values (with 95% confidence limits) were
calculated using the Probit analysis method. Bioassay data were subjected to one-way analysis of variance
(ANOVA) after checking for normality and means were compared by Tukey’s test.

Results and Discussion: The LCso values obtained from the analysis of probit as a result of the effect of
different concentrations of B. bassiana 7 days after treatment and nanosilica 24, 48 and 72 hours after treatment
on cabbage aphid were 2.2x10° spore/ml and 4356.14, 1164.42, 487.19 ppm, respectively. Furthermore the LCsg
values of B. bassiana 4 days after treatment and nanosilica 24, 48 and 72 hours after treatment on D. rapae were
1.2x10° spore/ml and 3639.79, 619.51, 289.77 ppm, respectively. Results showed that the adults of the cabbage
aphid were completely sensitive to the fungal isolate. The shortest time needed for the mortality of 50% of the
population of cabbage aphid was 5.02 days at 107 conidia/ml concentration. The mortality rate of nanosilica at
highest concentration, 72 hours after treatment was 90 and 96.6% respectively for cabbage aphid and parasitoid
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wasp. Also, combination of these factors against adults of cabbage aphid had significant difference with control.

Conclusion: According to the results of this study, it can be concluded that B. bassiana and nanosilica are
effective on cabbage aphid and can be used as effective factors in the integrated pest management program of
this pest.

Keywords: Cabbage aphid, Entomopathogenic fungi, None-chemical control, Parasitoid



