Available online freely at www.isisn.org

Bioscience Research
Print ISSN: 1811-9506 Online ISSN: 2218-3973
Journal by Innovative Scientific Information & Services Network

RESEARCH ARTICLE

BIOSCIENCE RESEARCH, 2018 15(2): 1028-1033.

OPEN ACCESS

Evaluations
of Metarhizium anisopliae and two
Destruxin against cotton leaf worm Spodoptera
littoralis (Lepidoptera: Noctuidae) under laboratory
and field conditions
Magda Mahmoud Sabbour*1 and El-Sayed Hassan Shaurub2
1

Department of Pests and Plant Protection, Agriculture Division. National Research Center, Dokki, Giza, Egypt
Department of Entomology, Faculty of Science, Cairo University, Giza, Egypt

2

*Correspondence: sabbourm@yahoo.com Accepted: 26 Mar. 2018 published online: 14 June 2018

Spodoptera littoralis (Lepidoptera: Noctuidae) is a harmful pest to a lot of economic plants. Destruxin is a
cyclic hexadepsipeptide produced by fungus Metarhizium anisopliae, caused an insecticidal effect on
plant pests. When the Destruxin (DEX) evaluated on S. littoralis the LC50 of Destruxin on the third larval
instars recoded 299.2 ppm which significantly decreased by 3.43 and 2,2 fold after treated with DEX A
and B respectively. The infestations of S. littoralis were significantly decreased after the pathogens
treatments. The infestations after the end of the experiment showed that it were significantly decreased
nine fold as compared to control during season 2016. During 2017 the infestations with S. littoralis
significantly decreased by 9.9 fold .Field experiments showed that, during season 2016, the yield
significantly increased by thee times after treated with Destruxin a and 2.6 times after treated with
Destruxin B and one times in cotton field treated with M. anisopliae as compared to control (untreated).
During season 2017, the highest yield increased three times of harvested cotton obtained in field treated
with Destruxin A.
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INTRODUCTION
The cotton leaf worm Spodoptera littoralis
(Lepidoptera: Noctuidae) called the Egyptian
cotton
leaf
worm the African
cotton
leaf
worm or Mediterranean Brocade. It cause a lot
of damage and very harmful to the to the
economic crops and vegetables Noma et al.,
(2017). The toxin called Destruxin is a cyclic hexa
depsipeptide produced by fungus Metarhizium
anisopliae, Destruxin (DEX) causes a paralysis
and speed death to the harmful pests, also it
causes a suppression to the insect immune
system response Odier, et al., (1992). Also
Destruxin causes an inhibitory activity on the
leukemic cell production, decreasing the number

of cells in G2/M phase Odier, et al
1992). Destruxins (DEX) A and B ae cyclic
hexadepsipeptide
mycotoxin
which
have
insecticidal and phytotoxic activity. Figure 1. And
2 show the chemical structure of the destruxin A
and B used.

Figure.1. structure of the destruxin A
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analysis (Finney, 1971) to estimate the LC50
value. All experiments were run under laboratory
conditions mentioned above.

Figure 2. Structure of the Destruxin B.
Therefore, the present study aims to evaluate the
efficacy of two Destruxin (Destruxin A and
Destruxin B) against S. littoralis under laboratory
and field conditions.
MATERIALS AND METHODS
Insects
S. littoralis
reared under laboratory conditions
on artificial diet by Alfazairy et al., (2012). The
present work were originally obtained from a
laboratory colony maintained at 25±2°C and 60–
65% RH and 12:12 h (L: D) photoperiod. Adults
were offered water fed on 10% honey solution.
They were maintained in cylindrical glass cages
(15 cm in diameter × 22 cm in height), covered
with muslin, and fed on 10% sucrose solution.
The fungus Metarhizium anisopliae were obtained
from Florida university and tested against S.
littoralis. The tested fungi were diluted in distilled
water to obtain the desired concentrations (in
percent of v/v), (16, 8, 4, 2, 1, 0.5 ppm) were
prepared. The tested fungi were diluted in distilled
water (v/v) to obtain six concentrations (16, 8, 4,
2, 1and 0.5 ppm at the rated 16.5 ppm. While they
mixed at 0.1% with artificial diet
Destruxin A and B, Obtained from Aldrich
Company. Destruxin was prepared according to
Guan et al (2008).Six aqueous concentrations of
Destruxin were prepared: 2.000, 1.500, 0.750,
1.000, 0.500, 0.250, 0.125 ppm.
The third larval instars were reared on artificial
diet mixed with the last concentrations of the
Destruxin under laboratory conditions. The
mortality was counted after seven days. The
percentage of mortality was recorded after seven
days of treatment and corrected against that of
the control according to Abbott’s formula (Abbott,
1925). Corrected mortality was subjected to probit

Field experiments
Field experiments were carried out at Kafer ElShehk
on cotton plants Giza 70 during two
successive seasons (2016, and 2017, respectively
, starting from the end of March till the first
September. Three random patches of cotton leave
were selected; each consisted of five lines of
Destruxin A and five lines of Destruxin b and five
lines untreated (control).
Both -Destruxins (A&B) were applied at the rate
of 2.00 PPm, Three applications were made at
one week interval at the commencement of the
experiment. Treatments were performed at sunset
using a ten liter sprayer. The infestation/samples
were calculated after 30, 45, 90 , 120 and 180
days of application. Each treatment was replicated
four times. Random samples of cotton leaves and
fruits were weekly collected from each treatment
and transferred to laboratory for examination. The
infestation percentage of S. littoralis was
estimated in each case. After harvesting cotton,
the yield of each treatment was weighed and
expressed as Kg/Feddan.
Statistical analysis
Data were statistically analyzed by F-test; LSD
value was estimated, using SPSS statistical
program software.
RESULTS AND DISCUSSON
The effect of the pathogens tested against S.
littoralis showed that the LC50 recoded 299.2 ppm
which decreased significantly decreased by 3.43
and 2,2 fold after treated with DEX A and B
respectively (Table1).
Table 2 show that the infestations of S.
littoralis were significantly decreased after the
pathogens treatments. The infestations after the
end of the experiment were significantly
decreased nine fold as compared to control during
season 2016. During 2017 the infestations with S.
littoralis significantly decreased by 9.9 fold
Table 3 show that during season 2016, the
yield significantly increased by thee times after
treated with Destruxin a and 2.6 times after
treated with Destruxin B and one times in cotton
field treated with M. anisopliae as compared to
control (untreated). During season 2017, the
highest yield increased three times of harvested
cotton obtained in field treated with Destruxin A.
Destruxins considered among the mycotoxins
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which are toxic substance produced by a fungus.
Destruxin extracted from the fungi Metarhizium
anisopliae. Destruxins have a molecular structure
of cyclic hexadepsipeptide typically composed of
5 amino acids and an α-hydroxyl acid (Pedras et
al., 2002). Destruxins are effect on the immune
system of many insect pests and they are highly
toxic and causes death the insects.
The fungus Metarhizium sp. has been used

throughout the world for many insect pest control
as an alternative to the harmful chemical
pesticides (Milner, 2002). (Castillo et al. 2000)
explored the activity of dichloromethane extracts
from the entomopathogenic fungi on Ciratitis
capitata reported that the characterizations of
Metarhizium crude extract and reports its activity
on C. capitata due to Destruxin (dtx A and dtx A2).

Table 1. Susceptibility of S. littoralis third larval instars to Destruxin, A&B under laboratory
conditions.
Treatment
LC50 (ppm)
95% Confidence limit
Slope
Destruxin A
87.0
77.0 - 123.0
0.01
Destruxin B
134.0
50.0 - 141.0
0.01
M. anisopliae
299.2
145-221
0.3
Table 2. Infestation of cotton with S. littoralis after treatment with M. anisopliae and Destruxin
A&B under field conditions during two successive seasons in cotton field.

Treatment
Control

Destruxin A

Destruxin B

M. anisopliae
F-test
LSD (P = .05)

No. of infested plants ± SE
Days after treatment
20
50
90
120
20
50
90
120
20
50
90
120

2016seson
29.1 ± 5.9
76.1 ± 2.3
95.0 ± 4.4
99.0 ± 1.2
2.1 ± 5.1
5.1 ± 2.3
10.0 ± 4.8
11.0 ± 1.2
10.1 ± 5.1
10.9 ± 2.3
19.0 ± 4.4
22.0 ± 7.9
33.1
80.0

2017-season
33.1 ± 7.5
79.0 ± 2.9
97.0 ± 3.6
99.9 ± 9.2
2.1 ± 9.5
5.0 ± 2.0
10.0 ± 5.6
11.0 ± 1.1
10.5 ± 2.5
11.0 ± 2.2
20.0 ± 3.6
24.1± 5.8
30.4
77.0

Table 3. Weight of harvested cotton treated with Destruxin , A&B and infested by S. littoralis under
field conditions during seasons 2016 and 2017.
Treatment
Control
Destruxin A
Destruxin B
M. anisopliae
F-test
LSD (P = 0.05)

Weight of yield (kentar/Feddan)
season2016
b
6.0 ± 1.7
a
9.0 ± 20.11
a
8.6 ± 70.10
a
7.0 ± 50.50
40.1
89

season2017
b
6.0 ± 1.10
a
9.0 ± 99.18
a
8.8 ± 51.10
a
7.3 ± 70.410
39.4
87
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They found that the rdtx A has been recorded
as an effective insecticide for many insect pests
species. (Hu et al., 2006 and 2007, Loranzo-Tovar
et al., 2012) found that Spodoptera litura (F.),
recorded a mortality of 65% at 96 h with 300 ppm
after Destruxin treatments.
When the toxin
Destruxin A were injected into Drosophila
melanogaster , the adults yielded an LC50 of
0.11mM (Ruiz-Sa´nchez and O’Donnell 2006) and
suppressed the innate immune response (Pal et
al. 2007). (Amiri et al., 1999) mentioned that the
applictions of Destruxin caused a highly
susceptibility aginist Plutella xylostella (L.) and
Phaedon cochleariae (F.) larvae and the LC50
values of 30 and 17 ppm, respectively. The dtxs A
and A2 have been shown to be toxic against
Schistocerca gregaria (Forsska°l) as well (James
et al., 1993). Lozano-Tovar et al., 2015, show with
their experimental results that mortality of treated
pests related to the dose when added to the diet.
Field studies revealed that the rate of
infestation of cotton by S. littoralis was
significantly (P ˂ 0.05) decreased due to
treatment with Destruxin A and Destruxin B
compared to control.
Our results relevance, Similarly with Sabbour
(2015a) reported that Destruxin and nanoDestruxin reduced the rate of infestation by C.
capitata and P. oleae in olive trees. Also Sabbour
(2015b) recorded decreased infestation rate by
potato tuber moth, Phthorimaea operculella, in
plants treated with nano-fungi Isaria fumosorosea
and Metarhizium flavoviride. Similar findings were
also attained by Sabbour (2013) against B. oleae,

C. capitata and P. oleae in olive trees treated with
spinosad. Sabbour,(2018a,b,c)recoded that the
nano insecticide decrease the insect infestations
and the cost of insecticide used.
The weight of harvested olive fruits was
significantly (P ˂ 0.05) enhanced after treatment
olive trees with Destruxin and nano-Destruxin at
Ibn Malek and Ismailia compared to control trees
(Table 3). Destruxin and nano-Destruxin
increased the crop yield by about 131 and 159%
relative to control, respectively at Ibn Malek
region. At Ismailia region, such increase was
about 151.3 and 198.4% relative to control in case
of treatment with Destruxin and nano-Destruxin,
respectively. Thus, nano-Destruxin increased
olive crop by about 12.2 and 18.7% relative to
Destruxin at Ibn Malek and Ismailia, respectively.
These results are in consistence with those
obtained by Sabbour (2015a) for olive trees
treated with Destruxin and nano-Destruxin and
infested by C. capitata and P. oleae. Also,
treatment of potato plants, infested by P.
operculella, with nano-fungi I. fumosorosea and
M. flavoviride increased the yield (Sabbour,
2015b). Similar results were obtained by Sabbour
(2013) for spinosad-treated olive trees that were
infested by B. oleae, C. capitata and P. oleae.
Sabbour 2017, Sabour and Nayera soieman
2017,found that the olive weight increased after
bioinscticid applications. Sabbour and Nayera
Solieman 2017, reported that nano-biopesticides
application increase the productivity of the olive
fruits under field conditions.

Figure 1 .effect of pathogen on S. littoralis during season 2016 under field condition
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Figure2. Effect of the pathogen during 2017 on S. littoralis.

Quantitative differences between destruxins
from low- and high-virulence strains of M.
anisopliae recorded with their presumed role in
the virulence aginst the insect pests Sowjanya et
al., (2008).
These toxins of Destruxins have a wide
variety of effects in vitro and have been attributed
with insecticidal activity (Sowjanya Sree et al.,
2008).
CONCLUSION
Usage of the Destruxin affect in decreasing the
infestations with many pests. In this study the
treatments with the nano Destruxin decrease the
infestations with S. littoralis under laboratory
conditions. under field conditions the nano
Destruxin significantly decreased the infestations
number of S. littoralis in the cotton field.
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