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Figure 1- Scanning electro-micrograph of FesOs@fungus (right) and FT-IR spectra of FesO4 (a) and FesOs@fungus (b) (left)
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Table 1-Toxicity of two entomopathogenic fungi isolates of Metarhizium anisopliae (AM111 and AH112) and Metarhizium
anisopliae@Fes04 to the 3" instar larva of Plutella xylostella under laboratory conditions

Fungal LCas (conidia/ml) LCso LCqo (conidia/ml) Slope + 2 (df)
treatment (conidia/ml) S.E.
M. 1.4 x 10* 1.9 x 10° 2.00 x 10% 3.84 £ 0.05 1.58 (3)
anisopliaeAM1  (1.1x10%-6.1x10%)  (6.5x10%-6.5x10%)  (1.4x10°-3.3x10%?)
11
M. 1.6 x 10° 1.7 x 107 1.2 x 10% 3.67£0.04 1.00 (3)
anisopliaeAH11  (1.6x10%6.5x10%)  (6.2x108-5.5x107)  (1.0x10%-1.2x10%)
2
Metarhiziumaniso 2.6 x 10? 2.5x10% 1.4 x 108 4.67 +0.08 1.53 (3)
pliae (3.2x101-9.5x10%)  (9.3x103-8.3x10%)  (1.2x107-1.4x10%)
(AM111)@Fe304

95% fiducial limit (FL) is shown in parenthesis LC: lethal concentration
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Table 2-Comparison of the repellencies caused by the treatments with Metarhizium anisopliae (AM111) and Metarhizium
anisopliae@Fes0; against the 3" instar larva of Plutella xylostella after 72 h after treatment under laboratory conditions.

Treatment

Concentration (conidia/ml)

% Repellency + S.E

Metarhizium anisopliae isolate AM111

Metarhizium anisopliae AM111@Fe;04

1.0x 103 69.00 + 0.57

1.0x 103 74.66 + 0.88"

*: statistically significant difference (P < 0.05).

25 S e e s M anisopliae b lnobes
Rl ess B 5 Sl ey (SUES S Gy e
oaia oISy sl Y (STl s sk oo 1 sl
358 Al 3 s ) p—i}j ol ek M Graees hiled o0
ol S slas)¥ o +1s 4 M. anisopliae b

S e

(4o PH 53) P15 055 a5l Codlad dly alic
5B les m b olel Ll oS sls oL
Cdlad Al Ol 305 5 (GJB Jhsl Os) dals
SVAE S5 als 5 206 s PrL s ey el
5 0LES 4 el s @ oS ke o3 NSNS PRV
(Y JS2) Atbo (B e 3 sl ol VL e

Q)Jﬁ ol QL&; Prl )Lijjﬁ °}T'.j V-"’J-J éYL )‘.\.&A

\yay ul.«.m.o)g).ul.; Ag O)Ln.& /M 090 /w) ‘sﬁwlij (WIS -



g B 5l Al 55 36 OLSes 5 o

3.5 A

J

2.5 A

ot g Colesd 2
(Pr1 (U/mg 1.5 -

1-

0.5 1
b

0' T = 1
dals

e

\AU,:K;L:A )‘)J:M _)L:n-v-! =) e S99 jill.LLN Q}fw«,&)) A;L:«.A).:.G g_éjj:-) )‘)Q dw Lv VJSJ.:J r)..» J-‘J)Vﬁ Prl )lﬁ:‘;ﬂ a}jﬁj C».:JL*.Q—Y JS.-:
Ll 2o y3 ) bl glas Jlaz| b
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Abstract

Diamondback moth (DBM), Plutella xylostella (L.) is one of the most destructive insect
pests of brassicaceous crops in Iran and throughout the world. Chemical pesticides play a
key role in managing DBM, however, the adverse effects of chemical insecticides and the
significant resistance of the pest to the broad range of synthetic insecticides has led to
increased attention to the use of safe and eco-friendly components. Therefore, in this
research we examined pathogenicity of two Metarhizium anisopliae isolates (AM111 &
AH112) and synthesized Metarhizium anisopliae AM111@FesO4 against the 3 instar
larva of diamondback moth under laboratory conditions. Toxicity comparisons of nano-
formulated fungus and non-formulated one demonstrated a significant decrease in the LCsgo
value of Metarhizium anisopliae AM111@Fes04 estimated as 2.5 x 10* conidia/ ml that
exhibited nano-formulated fungus was more efficient against the pest. Mean comparisons
of pure and formulated fungus repellencies showed that nano-fungus significantly was
more repellent against the third instar larvae of DBM, so mean repellency values of non-
formulated fungus and nano-fungus on 3™ instar larvae of DBM were equivalent to 69 and
74.66%, respectively. Also, in enzymatic study, protease Prl activity comparisons in
optimal pH (=11) exhibited significant difference between control and fungal treatment and
the most level of Prl activity was observed in fungal treatment. Prl activity levels in nano-
fungus and non-formulated fungus treatments were equivalent to 2.994 and 0.051 mg/ml,
respectively. Our results showed that nano-fungus was more effective on P. xylostella
relative to pure-fungus and Metarhizium anisopliae AM111@FesO4 can be used as an
efficient new component in integrated P. xylostella management.

Key words: Plutella xylostella, protease, bioassay, entomopathogenic fungus,
nanotechnology
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