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Abstract
Cladosporium herbarum (Persoon) is one of the fungi accompanying mosquitoes and belongs to the branch of the cystic
fungi. The present results showed the effect of crude secondary metabolism in fourth larvae phases of Cladosporium
herbarum, for both kinds of mosquitoes which came from different incubation period. The high mortality rate of larvae
phases was after an incubation period 21 days, whereas LC50 values were (112.5, 129, 148.7, 170.3 ppm) of Cx. pipiens and
(103.2, 119.4, 138.8, 158.6 ppm) for An.stephensi. The results of sensitivity revealed that the first phase of An. Stephensi was
the most sensitive among other phases of Cx, pipiens.
Key words: secondary metabolites, Cl. Herbarum, IC50 .

Introduction
The mosquito (Liston) Anopheles stephensi is a
major vector of malaria in many of the world, including
Iraq, where more than 250 million people, as well as more
than one million deaths each year in the world, are infected
with malaria (WHO, 2018), while the Culexpipiens L.
To various dangerous viral pathogens, including St. Louis
virus (causing encephalitis), West Nile and dengue fever
and the nematode Wuchereriabancrofti that causes
elephantiasis of the so-called filariasis, which wastes the
lives of millions of people, more than 700 million people
have been infected with filariasis. About 103 billion people
in more than 80 countries face the risk of infection with
this disease and since the control of vectors is more
comfortable than controlling the pathogen itself,
researchers have paid attention to mosquito control from
an early age and perhaps chemical control was and still
is the most effective in eliminating mosquitoes and
reducing their damage. In different parts of the world,
many manufactured pesticides were used, but the damage
caused by them was not a small thing, as their use led to
pollution of the environment and the acquisition of target
insects The ability to adapt to toxic substances quickly
and to start developing immunity against them (Ishak et
*Author for correspondence : E-mail: hanaa.rahman@qu.edu.iq

al., 2017), so researchers had to search for other
alternatives, one of which is biological control. Pathogenic
fungi are among the important factors for their spread
and wide presence in nature, as well as being non It is
expensive. It is distinguished by its high specialization to
confront a specific pest that is manufactured inside the
fungal cell in small quantities. Still, its importance is great
as it has toxic effectiveness against insects, so attention
has turned to secondary metabolites in insect control to
be a safer alternative to manufactured pesticides because
they are toxic, inhibitory or inhibitory. In insects, the fungus
Cladosporium herbarum (Persoon) is one of the fungi
accompanying mosquitoes and belongs to the branch of
the cystic fungi and its effect on the whitefly Bemisia sp.
and scale insects (Abdel-Baky et al., 2000), given the
medicinal importance of my mosquito, An. stephensi and
Cx. pipiens L. the investigation of new means to combat
them in life and the fact that previous research that
contributed to isolating local types of fungi and using them
as a vital factor in the control is almost very few, as well
as it, have not previously address the fungus Cl.
Herbarum. Therefore, the study aimed to isolate the
fungus above from the larvae of the naturally infected
Culex and Anopheles mosquitoes for the first time in Iraq
and isolate its secondary metabolites compounds and
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separate them chemically to determine its effectiveness
as a biocide that can be manufactured.

Materials and Methods
Isolation of the fungus Cl. Herbarum
The fungus was isolated from naturally infected
mosquito larvae, where four ponds chosen to collect the
larvae of Culex and Anopheles mosquitoes. The
mosquitoes abound in these ponds because they are rich
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in organic materials. Ten samples were taken to cover
the area of our study. Different locations for each pond
from December 2018 until September 2019 were
transferred to the laboratory, sterilized and then placed in
container Petri dishes on PDA medium and dishes were
incubated at 25 ± 2°C for seven days, then fungus was
diagnosed microscopically.
Preparing the permanent farm for two Cx. pipiens
and An. stephensi
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Fig. 1: Effect of secondary metabolites of the fungus with a 7- day incubation of four mosquitoes larvae Cx. pipiens (A, B, C)
after 24, 48, 72 hours (D, E, F) of An. Stephensi after 24, 48, 72 hours.

Toxic Effect of Secondary Metabolites of Cladosporium herbarum on larvae

In order to obtain a pure permanent culture, additional
samples were taken from the different stages of mosquito
larvae Cx. pipiens from the aforementioned collection
areas, according to Mehdi and Mohsen, (1989) method;
adults of An. stephensi were collected in the places of
raising animals by the aspirator, then placed in widemouthed bottles covered with Altul cloth and transported
to the laboratory and released in the breeding cage and
their life cycle was followed until the emergence of the
third generation. For preparing adequate numbers of
larvae, pupae and adults, they were isolated sufficient
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numbers of eggs to obtain the first larval stage. The
second, third and fourth in stars were prepared by isolating
numbers of the larvae of the previous stage and placing
them in the breeding tubes individually and monitoring
them until the molting reaches the required stage for both
types separately.
Preparation the crude secondary metabolites of Cl.
herbarum with different incubation periods (7, 10,
14, 21, 28) days
Potato Dextrose Broth (PDB) was prepared and
distributed in 250 ml flasks in 150 ml beaker. Inoculate
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Fig. 2: Effect of secondary metabolites of the fungus with 10- day incubation of four mosquito larvae Cx.pipiens (A, B, C) after
24, 48, 72 hours, (D, E, F) of An. stephensi after 24, 48, 72 hours.
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the medium with 0.5 cm diameter from the colony of
fungus culture at seven days old. The flasks were
incubated in a vibrating incubator 150 rpm speed at
25±2°C temperature. The incubation period was extended
7, 10, 14, 21, 28 days, after which it was filtered with
Whatman No. by taking 0.25 ml of the filtrate and adding
400.75 ml of distilled water to complete it to 500 ml and
from this solution the concentrations were prepared (150,
125, 100, 75, 50, 25 ppm) (Soni and Prakash, 2010).
Bioassay for the crude secondary metabolites of

Cl. herbarum with different brood durations in the
four larval stages of two type of mosquitoes Cx.
pipiens and An. stephensi
Forty larvae were taken from each of the larval stages
that were prepared as in paragraph (1) and for each
concentration of secondary metabolites concentrations
of the two types of mosquitoes (separately) and distributed
into four three containers, each containing 100 ml of each
concentration. The fourth it contains sterile distilled water
(control treatment). Then the treated larvae were
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Fig. 3: Effect of secondary metabolites of the fungus with 14- day incubation of four mosquito larvae Cx.pipiens (A, B, C) after
24, 48, 72 hours (D, E, F) of An. stephensi after 24, 48, 72 hours.

Toxic Effect of Secondary Metabolites of Cladosporium herbarum on larvae

transferred with a soft brush to glass containers of 250
ml containing sterile distilled water to which the larvae
food was added by 10 mg. The vessels were placed in
the incubator at a degree of 25 ± 2, then the percentage
of mortality was calculated within 24, 48, 72 hours of
treatment and percentages corrected.
Statistical analysis
The statistical program (SPSS Statistical Package
for Social Sciences (SPSS Inc., Chicago, IL, USA) used
version 23 to analyze all the results of the current study
and the percentages of depreciation were calculated and
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corrected according to the Abbott Formula, (1925):
% corrected the % of mortality in treatment - the % of mortality in control
=
× 100
mortality
100 - percentage of mortality in control

The value of LC50 and LC90 was also calculated using
the Probit program according to the Finney, 1971 method.
The statistical analysis also included determining the value
of the Chi-square test, the P value and the regression equation.

Results and Discussion
The biological test of the crude secondary
metabolites, Cl. herbarum in the four larval stages
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Fig. 4: Effect of secondary metabolites of the fungus with 21 day incubation of four mosquito larvae Cx.pipiens (A, B, C) after
24, 48, 72 hours (D, E, F) of An. stephensi after 24, 48, 72 hours.
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of two types of mosquitoes Cx. pipiens and An.
stephensi incubation in periods (7, 10, 14, 21, 28) days
Figs. 1,2,3,4 and 5, showed the effect of the secondary
metabolites of Cl. herbarum in the four larval stages of
Cx. pipiens and An. Stephensi. The mortality rates of
the first larval stage of Cx. pipiens using the secondary
metabolites were (35, 40, 67.5, 72.5, 70%) and (35, 40,
70, 75, 72.5)% of An. stephensi using the highest
concentration of 150 ppm and with stimulation durations
(7, 10, 14, 21, 28). Our results observed increase the
percentage of mortality with increasing concentration,

while there were no losses in the control treatment and
the first phase was the most sensitive phase. Also, the
present results showed significant differences between
the two types of mosquitoes.; An. stephensi is more
sensitive than Cx. pipiens and mortality was highest
percentage during the incubation period of 21 days, which
indicates that the fungus took sufficient time to produce
toxic and effective substances against the insect, this
evident in the values of LC50, was reached to lowest
value after the 21-day incubation period, which reached
(112.5, 129, 148.7, 170.3) ppm of the four larval stages
of Cx. pipiens and (103.2, 119.4, 138.8, 158.6 ppm) for
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Fig. 5: Effect of secondary metabolites of the fungus with 28days incubation of four mosquito larvae Cx.pipiens (A, B, C) after
24, 48, 72 hours (D, E, F) of An. stephensi after 24, 48, 72 hours.

Toxic Effect of Secondary Metabolites of Cladosporium herbarum on larvae
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Table 1: Values LC50 and LC90 For the biological testing of crud metabolites of the fungus Cl.herberum with 7 Days incubation
period for the four larval stages of the two mosquito species.

Table 2: LC50 and LC90 values of crude metabolites for fungus Cl. herberum with 10 days incubation period for the four larval
stages of the two mosquito species.
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Table 3: LC50 and LC 90 values of crude metabolites for fungus Cl. herberum with 14 days incubation period for the four larval
stages of the two mosquito species.

Table 4: LC50 and LC 90 values of crude metabolites for fungus Cl. herberum with 21 days incubation period for the four larval
stages of the two mosquito species.

Toxic Effect of Secondary Metabolites of Cladosporium herbarum on larvae
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Table 5: LC50 and LC 90 values of crude metabolites for fungus Cl. herberum with 28 days incubation period for the four larval
stages of the two mosquito species.

An.stephensi table 1, 2, 3, 4, 5. The present results agreed
with the findings of Grove and Pople, (1980) who used
20 g of the crude extract of Beauvercin toxin produced
by B. bassiana against the larvae of Ae. aegypti,
resulting in 86% mortality. Weiser and Matha, (1988)
achieved a 100% mortality rate using a crude extract of
Tolypin produced from Tolypocladiumniveum at a
concentration of 100 mg / ml against the Cx. pipiens.
Vivekanandhan et al., (2018) mentioned fungus leaching
of Fusarium oxysporium affected the larvae of my An.
stephensi and Cx. quinquefasciatus, the value of LC50
(109.24, 320.30) mg/ml for the two mosquitoes,
respectively, after 24 hours of treatment.

Conclusion
The secondary metabolites of fungus Cl. Herbarum
was a high effect on different larval stage mosquitoes
Cx. pipiens and An stephensi, this metabolites can use
as insecticide against other types of insects .
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