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This research aims to reveal the ability of fungi to slow down the development of Ectomyeloisceratoniae (Zeller) larvae
and to study chitinase production. The process is based on the isolation and identification of entomopathogenic fungi from
Ectomyeloisceratoniae (Zeller) larvae. A total of nine strains of fungi from the Aspergillus, Fusarium, Alternaria, and
Cladosporium genera were isolated and identified after purification. Among them, Fusarium oxysporum and Aspergillus
tubingensis showed a substantial effect against Ectomyeloisceratoniae (Zeller) larvae with percentages of 77.78% and
55.83% respectively. The impact of temperature and pH on Aspergillus tubingensis' ability to produce chitinase using snail
excrement was examined. Different pH levels (4, 7, and 10) and temperatures (10, 30, and 50 °C) were considered.
These pH and temperature levels demonstrate that Aspergillus tubingensis exhibits the highest level of chitinolytic activity.
Furthermore, the best enzymatic activity was observed in Aspergillus tubingensis at pH=7 with an activity of (2.3x107 U),
followed by pH=4 of (1.8x107 U), and pH=10 of (1.5x107 U)., On the other hand, produced the best activity (2x107U)at
50°Cfollowed by (1.90x107U) at 30°C, then (1.80x107U) at 10°C.

Keywords: Entomopathogenic fungi, Ectomyeloisceratoniae (Zeller), Chitnase, snail wast.

INTRODUCTION

Biotechnology is a multidisciplinary science that
utilizes different techniques and processes. It tends to be
the most advanced emerging technology. Recently,
biotechnology has been accelerated due to the great
advances in the molecular industry. Therefore,
biotechnology can obtain new synthetic organisms and
proteins easier. Due to the increase in pollution,
biotechnology is seen as a tool for pollution prevention,
waste treatment, and new cleaner technologies.
Biotechnology broadly uses microorganisms to produce
bioactive molecules with significant biological activities.
Moreover, entomo pathogenic fungi deserve attention and
can be used as biological control (Lacey and Undeen,
1986). They play an important role in regulating insect
populations (Roberts, 1992). The largest number of these
pathogens is found in the Zygomycete class.

Enzymes are natural catalysts. they are specific and
provide thermodynamic efficiency. Enzymes are the oldest
forms of biotechnology. Enzymes also play a significant
role in synthesizing chemical compounds, analytical and
diagnostic methods, the treatment of disease, clean
technologies, etc.

Biological catalysts, also called biocatalysts, such as
enzymes, quicken biochemical reactions in living things.
They can also be taken out of cells and used to catalyze
various crucial commercial processes. In addition,
chitinases are enzymes that break down chitin. They can
be found in mammals, higher plants, insects, fungi,
viruses, and bacteria.

Chitinolytic enzymes or chitinases have been studied
in biological studies. They are grouped into families based
on their amino acid sequence similarity. They have gained
interest in various biotechnology applications because of
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their ability to degrade chitin in fungi and insects’ cell
walls. Consequently, they have been wused as
antimicrobials or insecticides. They are implicated in plant
resistance to fungal pathogens due to their inducible
nature and anti-fungal activities in vitro. Also, chitinase
usage tends to be in the respective bioconversion,
transforming chitosan to Acetyl Glucosamine and
chitooligo saccharides with pharmacological properties
(Taira et al. 2002). This work aims to study the chitinase
production by Aspergillus tubingensis strain on a medium
based on snail waste at different temperatures (10, 30,
and 50 ° C) and pH (4, 7, and 10).

MATERIALS AND METHODS

Sampling

Ectomyeloisceramic toniae (Zeller) larvae were collected
from stored dates. The dates were cut using a sterilized
scalpel and examined for larvae or nymphs of moths by
observation. Then, the larvae were collected in Petri
dishes to isolate Entomopathogenic Fungi (EPF).

Fungi isolation

isolation

The larvae were disinfected with 1% sterile bleach for five
minutes and rinsed with ethanol and sterile distilled water
for five minutes. They were dried with sterile absorbent
paper and placed in Petri dishes containing Dextrose Agar
(PDA) potatoes supplemented by Clamoxyl (1g). The
plates were incubated at 25°C in the dark and then
incubated daily for three weeks for fungal growth
(Zimmermann 1986). The colonies obtained were
therefore purified and identified morphologically.

Purification

Fungal colonies were picked up and subcultured on the
same medium used in the selective isolation, and they are
incubated at 25°C for 6 days. Then they are examined by
macroscopic and microscopic observations to confirm
their purity. The colonies were maintained in slants for
further studies.

Identification
The identification was based on
examinations:

Macroscopic examination: This aims to determine the
color of the fungal colony during its development and to
measure its diameter.

Microscopic examination: This is aimed at detecting
the presence of thallus, the presence or absence of
septum, the nature and characteristics of fructification, and
the spores produced. (Samson and Haesks, 1988).

The Mycelium was fixed using a cotton blue
lactophenol solution (Packer and Thomas, 1990).

fungal mycelium

Pathogenicity test

In order to identify different isolates, the direct dipping
inoculation method was adopted (Butt &Goettel, 2000),
which is recommended by FAO as a standard method for
the detection and measurement of insect resistance to
insecticides (FAO, 2004) and particularly for measuring
the toxicity of fungi by contact with insect (Butt &Goettel,
2000)

Preparation of the entomopathogenic solution

Using a sterile spatula, small fragments of Aspergillus
tubingensis and Fusariumoxysporiumin fruiting stage;
were removed by scraping and then inserted in a test tube
containing 9ml distilled water and 0.05% Tween 80. The
resulting "stock solution" solution was vortex mixed for 10
minutes for maximum spore release. The concentration of
entomopathogenic fungi solution (108) was evaluated
using hematimetric chamber: "Thoma cell counting
chamber ".

Pathogenicity test

For the test, larvae of date moth (Ectomyeloisceratoniae
(Zeller)) were selected. They indicate the dates damage
stage. Larvae were soaked for 10 seconds in suspensions
of Aspergillus tubingensisand  Fusariumoxysporium
prepared with 108 spores/ml. (Gannasi et al. 2006). Then,
they were distributed on rectangular sections of dates,
previously disinfected with bleach, rinsed with distilled
water several times, and put in Petri dishes (5 larvae per
Petri dish (¢ = 8.5cm)). Six replicates were applied per
treatment. The larvae used as control were soaked in
distilled water and 5% Tween before being distributed in
Petri dishes as described previously. The larvae mortality
was monitored daily: from the first day of treatment until
death (about 11 days). At each control, dead insects were
eliminated before pathogens sporulation to avoid
horizontal transmission of infection in the same plate.

Statistical analysis

The insecticidal properties of the two isolates were
estimated by analyzing their mean lethal time and percent
mortality by correction (Abbott, 1925).One-analysis
analysis of variances using SPSS 23.0 statistical software
(SPSS.Inc. Chicago. USA) was performed to determine
the differences between the used treatments.

Chitinase screening

Isolated fungal strains were seeded on white agar with
20% chitin colloidal. (MCC),The plates were incubated at
280C for seven days. Enzymatic activity was shown by the
formation of a clear area around the colonies.

Fungi inoculum preparation

Aspergillus tubingensiswas propagated onto an Dextrose-
potato agar medium in plates at 28°C.Within 2 weeks, the
plates were scraped with 10 ml of sterile water containing
0.05% Tween 80. The spore suspension was adjusted to
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the desired concentration (107 conidia/ml) after being
counted with Malassez cells.

Fermentation condition
Helix aspersa snail waste, regarded as a basic substrate
provided by Oran Market, west of Algeria, was used as the
medium for chitinase production. Snail waste was air-dried
at room temperature before being ground. 50 ml of
distiled water was used to soak two grams of snall
powder. Erlenmeyer flasks containing 50 ml of culture
medium were inoculated with a fungal suspension
containing 107 conidia /1 ml.

Figure 1: Snail waste of H.aspersa.

Effect of pH

The mediums are incubated at 28°C for 7 days, and the
pH range is tested between 4 and 10. The experience was
multiplied by three and the mean values were calculated.

Effect of temperature
The medium is incubated for 7 days at three different
temperatures (10, 30 and 50 °C). The experiments are
carried out in triplicate.

Fermentation method

In an Erlenmeyer containing the broth (flour from snail was
te), the chosen mold strain Aspergillustubingens was inoc

ulated with 107 conidia/ml, and the pH of the medium was
changed to 4, 7, and 1 Without shaking, the Erlenmeyer fl

asks were incubated for 7 days at three different temperat

ures (10 °C, 30 °C, and 50 °C). After fermentation, the
culture broths were filtered through the Whatman paper
n°l dried, and weighed. The clear obtained filtrate
represents the crude enzyme extract. It was frozen for
chitinolytic assays. The parameters (pH and chitinolytic
activity) are estimated at the end of the fermentations.

pH measurement
For each sample taken during the fermentations (erlens),
the pH of the enzymatic extract was measured

Determination of chitinolytic activity

The reduction of sugars by DNS (3, 5-
DiNitroSalicylic acid) served as the basis for determining
the chitinolytic activity (Miller, 1959). 1 ml of crude enzyme
extract and 1 ml of chitin in sodium phosphate buffer (50

mM, pH 5.0) make up the reaction mixture (0.2 g chitin in
2 ml buffer). For 30 minutes at 50 °C, the mixture is
incubated in a water bath shaker. After 15 minutes of
centrifugation at 5000 rpm, the reaction was stopped by
combining 1 ml of the supernatant with 3 ml of DNS
reagent. The mixture was brought to 100 °C in a water
bath for five minutes, after which it was cooled in an ice
bath. At 540 nm, the absorbance is measured by a
spectrophotometer. Based on the standard reference
curve of N-acetylglucosamine (GIcNAc), the amount of
reducing sugars released is calculated (Toharisman et al.
2005). The amount of enzyme required to catalyze the
release of 1 mol of N-acetyl glucosamine per mlin 1 min is
referred to as an enzyme activity unit.

RESULTS

Isolation, purification, and
entomopathogenic fungi

Nine fungal strains are isolated, they belong to 4

identification of

genera: Aspergillus, Fusarium, Cladosporium, and
Alternaria. The major genus is Aspergillus(70%)
represented by 5 species: Aspergillusparasiticus,

Aspergillus tubingensis, Aspergillus niger (2 species),
Aspergillus flavus and Aspergillus fumigatus, followed by
Fusariumoxysporium, Cladosporiumcladosporoides and
Aletrnariaalternata with a percentage of 10% (fig.2)

Cadesporiam
10%

Figure 2: Isolates frequency

Pathogenicity test

With percentages of 77.78% and 55.83%, respectively
, the results demonstrated that both Fusarium oxysporium
and Aspergillus tubingensis have a significant impact agai
nst Ectomyelois ceratoniae (Zeller).Ectomyelois ceratonia
e was more successfully combatted by Drechslera sp. tha
n Aspergillus tubingensis. After the first, third, fifth,
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seventh, ninth, and eleventh days of treatment,
respectively, the measured cell densities for
Fusariumoxysporium were 4.66, 4.16, 3.33, 2.33, 2.33,
1.00, and 0.83, and for Aspergillus tubingensis were 4.00,
3.83, 3.16, 2.33, 1.86, and 1.86. Additionally, after the fifth
day, the statistical analysis showed a highly significant
difference. After the first, third, fifth, seventh, ninth, and
eleventh days of treatment, the results were [F3DAA=
(3.5,p0.07)], [F5DAA=  (10.83,p0.053)], [F7DAA=
(34.09,p0.000)], [FO9DAA= (29.11,p0.00)], and [F11
DAA=24,39 (p<0.000)] respectively (Table 1).

App: Application; DAALl: 1st day after application;
DAA3: 31 day after application; DAA5: 5t day after
application; DAA7: 7t day after application; DAA9: 9" day
after application; DAA11: 11" day after application df:
Degrees of freedom; F: Fisher test; Sig: Signification

A total mortality of Ectomyeloisceratoniae larvae was
observed after being dipped in Fusariumoxysporium
sporal suspension. We noticed a very high mortality rate
of the larvae when wusing Asperfillustubingensis.In
addition, the test highlighted several modes of action of
fungal strains on Ectomyeloisceratoniae
larvae:Fusariumoxyporium had wrapped up with its whitish
mycelium all over the surface of the larvae leading to their
disintegration. However, Aspergillus tubingensis.acted by
penetration of its hyphae into the body of the larva giving
an appearance of needle bites; causing the body
destruction of the larvae (crumbling). The pathogenicity
test  results of  entomopathogenic  fungi on
Ectomyeloisceratoniaelarvae (Zeller) are shown in Table
2.

Table 1: Univariate analysis of variance

Sum of Squares Df MeanSquare F Sig.
Between Groups 3,111 2 1,556 7,000 ,007
DAA1 Within Groups 3,333 15 ,222
Total 6,444 17
Between Groups 3,111 2 1,556 3,590 ,053
DAA3 Within Groups 6,500 15 ,433
Total 9,611 17
Between Groups 10,111 2 5,056 10,833 ,001
DAA5 Within Groups 7,000 15 ,467
Total 17,111 17
Between Groups 25,000 2 12,500 34,091 ,000
DAA7 Within Groups 5,500 15 ,367
Total 30,500 17
Between Groups 40,111 2 20,056 29,113 ,000
DAA9 Within Groups 10,333 15 ,689
Total 50,444 17
Between Groups 31,444 2 15,722 24,397 ,000
DAA11 Within Groups 9,667 15 ,644
Total 41,111 17
Table 2: The pathogenicity test results
The appearance of date moth larvae after treatment
Control
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Aspergillustubingensis
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Fusariumoxysporium

@
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Chitinase activity

For chitinase activity, Aspergillus tubingensis showed
the highest zone around the colony with ¢ = 2cm, followed
by Fusariumoxysporium with ¢ = 1.4 cm (Fig.3), On the
other hand, the other species showed mycelia growth on
the colloidal chitin medium.

Figure 3: Screening of fungi

chitinase enzyme
production, a.Aspergillustubingensis,

b.Fusariumoxysporium
Effect of pH

Measurement of pH

Fig 4 Shows a significant pH increase in the liquid
cultures.By the end of the cultures. The pH reaches 7,72
at pH 4 and 7,77 at pH=7. On the other hand, the culture
based on snail waste at pH 10 shows a significant
decrease 7,9.

» After fermentation = Befor Fermentation

10
n 777 19
7
4 I
§ A v

Figure 4: pH variation after and before fermentation
of Aspergillustubingensis.

Chitinolytic Activity

Fig.5 shows the best enzymatic activity that was
observed in Aspergillus tubingensis at pH=7 with an
activity of (2.3x107 U), followed by pH=4 of (1.8x107 U)
and finally pH=10 with (1.5x107 U).
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[y

Chitinolytic enzyme activity x10/U

pH

Figure 5: Effect of pH on
stubingensis’schitinolytic activity

Aspergillus

Effect of temperature

pH measurement

The results show a significant increase in pH in the
liquid cultures. This could be explained by the fact that the
shail has an excellent buffering capacity. This is the case
for most agro-industrial residues. Additionally, Aspergillus
tubingensis showed the highest pH at 30°C (7,96),
followed by 10°C (7,78), and then 50°C (7.68). (fig 6).

» After fermentation = Befor Fermentation

Figure 6: Effect of temperature on pH variation of
chitinolytic enzyme activity

Chitnolytic activity
Based on the obtained results, the comparison of

chitinolytic activities in Aspergillus tubingensis indicates a
significant production of chitinase 10°C, 30°C and 50°C
but with different amounts: (1.80x107U), (1.90x107U)and
(2x107V) respectively (fig.7).

105

195 1
19 7
185
L&
175 I
1.7 <
1. T B

Temperatures (C°]

Chtinamytic aniyime activity 107101

Figure 7: Effect of temperature on the chitinolytic
activity of Aspergillus tubingensis(H.aspersa).

DISCUSSION

The 17 million palm trees in Algeria produce an
annual average of 600,000 tons of dates (D. S. A., 2013).
One of the most widely used cultivars worldwide is
DegletNour.Date export is an unavoidable economic
problem, and ensuring its sustainability is aninvestment in
the social stability of arid regions. However, dates are
vulnerable to numerous diseases and pests that reduce
their yield and degrade their quality, especially those that
are destined for export. The primary insect pest of dates is
the date moths. It is listed on List A of the pests that
require mandatory control (Executive Decree No 95-
387 of 28 November 1995). Every year, in all the
phoenician cultural zones of the various ecological
entities, the Algerian Ministry of Agriculture and Rural
Development takes care of treating nearly 3900,000 palm
trees against Boufaroua disease for all cultivars and
Myeloid disease only for DegletNour cultivar. (I. N. P.V.,
1984). The Algerian Ministry has allocated 85.7 million
Algerian Dinars to the Southern Wilayas growing dates in
order to combat Boufaroua and Myelois diseases (I. N.
P.V., 1984).The only method for managing date moths is
chemical control. Unfortunately, this means is still only
limited because larvae feed and grow inside the fruit,
which harms biodiversity. Date infestations in fields and
storage facilities significantly reduce the commercial
quality of dates and pose a threat to exports, especially of
the DegletNour variety (Bensalah and Ouakid, 2015).
Numerous studies have been conducted in Algeria and
other nations on the development of larvae infestation at
various date fruit developmental stages. Researchers
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have discovered varying infestation rates. One of the most
dangerous palm pests in the world is
Ectomyeloisceratoniae Zeller (Lepidoptera: Pyralidae). It
harms many valuable fruit trees, palms, and crops like
carob, pomegranate, and dates worldwide. In North Africa,
Wertheimer (1958) and Warner (1988) reported a damage
rate of more than 10% and up to 30%. According to
Munier (1973), the pest infested 8% to 10% to as many as
80% of the dates. Pomegranate cultivation in a Tunisian
oasis was vanishing as a result of moth attacks, which
could cause up to 80% of damage (Khoualdia et al. 1995).
Doumandji-Mitiche 1983 reported a percentage of 42.5%
of date attacks in collecting areas under the date palms
and an increase of up to 64.7% at storage areas as well
as an average loss rate of 2 to 10% (Nay and Perring,
2005), as well as up to 57% under specific circumstances
(Idder et al. 2009).

In terms of methods and strategies, controlling
Ectomyeloisceratoniae (Zeller) is problematic; it actually
presents new difficulties. A successful defense against
pest attacks might be biological control. Microorganisms
could be used as an alternative to parasitoids, which are
currently used to control the date moth. This is especially
true given the high efficacy of microbial treatment against
other crop pests. Entomopathogens (fungi and bacteria)
are used for this control (Saiah et al. 2011). Most insects
are susceptible to microorganisms like fungi, bacteria, and
viruses (Scholte et al. 2004). In aquatic, terrestrial, and
underground habitats, about 750 species of fungi have
been identified as obligate or facultative pathogens on one
or more stages of insect development (McCoy et al.
1988).

Insect biology traits like survival,
fecundity, and food intake are all
entomopathogenic  fungi and their metabolites.
Ascomycetes, which are members of the order
Hypocreales, are the most researched fungi in biological
aphid control (Beauveria, Metarhizium, Nomura,
Verticillium, and Peacilomyces). Regarding the high
mortality rate against insects (epizootics) that was
recorded, Beauveriabassiana and Metarhiziumanisopliae
were thought to be the most effective (Burges, 1981;
McCoy et al. 1988).

Nine isolates from the four genera of Aspergillus,
Fusarium, Cladosporium, and Alternaria were able to be
listed in the current study thanks to the successful
isolation of fungal strains. The findings indicate that
Aspergillus has a 70% impact on insects, which is
consistent with the findings of Won et al. (2015).
Environmental, industrial, and agricultural lifestyles were
all represented by different Aspergillus species. Several of
them have the potential to be opportunistic pathogens of a
variety of organisms, including agricultural pests (Gibbons
and Rokas, 2012). It has been discovered through toxicity
testing that Aspergillus species may be effective aphid
pest control agents. However, these saprophytic fungi not
only target insects but also weak immune systems in

development,
impacted by

humans, mammals, and birds (Tell, 2005).

Biological control research is currently being done on
A. flavus strains that don't produce any aflatoxins and
aren't toxicogenic (Ehrlich, 2014). The recorded mortality
rate for Fusarium (10%) was different from that
reported by Guesmi-Jouani et al. (2010), who found a
mortality rate of more than 90%. Fusarium had a higher
efficacy than what was specifically reported for Glover
gossypii aphids (Ganassi et al. 2001). Susceptibility and
the fungi's vulnerability (Glare et al. 2012). On the other
hand, after the seventh day, Cladosporium and Fusarium
exerted a significant effect of (10%). (Saranya et al.2008)
demonstrated that C. oxysporum conidial suspension,
when used at a concentration of 108 conidia/ml
incorporated in a Teepol solution, could cause mortality in
the order of 77.5% in individuals of Aphis craccivora
(Koch). According to Bensaci et al. (2015), C.
oxysporum's maximum mortality rate against A. fabea was
67.96%. Selection of entomopathogenic fungi for
biological control of insects remains It was discovered that
Aspergillus tubingensis degraded chitin.
Lecanicilliumlecanii, Peacilomycesvariotii,
Beauveriabassiana (Dhawan and Joshi, 2017; Suresh and
Chandrasekaran, 1998), and Beauveria feline all have
chitinases (Patidar et al. 2005). The comparison of the
amounts of enzymes produced by the selected strain:
Aspergillus tubingensis is carried out by fermentation
on medium-based snail pieces in Erlenmeyer flasks with
an inoculums rate (107 conidia/ml).

The outcomes demonstrate that snail fragments are
an advantageous substrate for chitinase production. It also
demonstrates the richness of the chitin. Furthermore, the
outcomes concur with those reported by (Kaya et al.
2015). In grasshoppers, chitin content ranges from 5.3%
to 8.9%. Chitinases are being investigated for their
potential as biological pest control agents for insects. They
are regarded as some of the crucial enzymes for breaking
down insect cuticle polymeric chitin (Stoykov et al. 2015).
The results that were obtained are comparable to those
that Suresh and Chandrasekaran (1998) reported for the
production of chitinase by Beauveriabassiana on shrimp
waste medium with a ratio of 5/1 (shrimp waste/seawater
for 96 hours).

However, according to Dhawane and Joshi (2017),
B.bassiana MTCC 4495 had the highest average chitinase
activity (0.51 U/ml), followed by B.bassiana MTCC 2028
(0.49 U/ml). The findings are consistent with those made
public by Lee et al. (2009), and they also demonstrated
that Penicillium sp. LYG 0704 exhibited its highest
chitinase activity on the third day of culture. Furthermore,
Binod et al. (2005) pointed out that 72 hours is the ideal
incubation period for producing chitinase.

Including enzymatic processes, metabolic processes
have an impact on the pH of the medium. Because of this,
changes in pH are signs of changes in metabolic activity
(Sandhya et al. 2005). After the culture, the pH rises to a
value of 7.97. According to Botton et al. (1990), this
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increase in pH is caused by the medium's release of
amino acids and ammonium ions (NH4+) after a period of
intense proteolysis, as well as the medium's depletion of
nutritive substrates and the onset of mycelial autolysis.

For most fungal chitinases, including those of the
species Lecanicillum, the ideal pH was observed to be 4-
6. (Tikhonov et al. 2002). Gliocladumcatenulatum (Ma et
al. 2012), M. anisopliae (Kang et al. 1999), Talaromyces
flavus (Duo-Chuan et al. 2005), and Aspergillus fumigatus
(Xia et al. 2009). According to earlier studies, the ideal pH
range for fungal chitinases is between 4 and 8. (Sashai
and Manocha, 1993).

CONCLUSION

At the plantation level as well as on all stock levels,
careful and permanent control of storage conditions, as
well as the use of biochemical and biological control
methods, must be applied to prevent insect attacks on our
agricultural and food products.

Our work is carried out to manage the date moth
Ectomyeloisceratoniae (zeller) which represents the
potentially devastating pest in the palm grove because it
occurs at the beginning and the end of maturity stages of
date crops and causes considerable damage due to the
date contamination as well as the climatic factors. Storing
dates in poorly conditioned areas favors the development
of Ectomyeloisceratoniae (Zeller).

Our results confirm the potential damage caused by
Ectomyeloisceratoniae (zeller) which is widely recognized
as a date moth and demonstrates the insecticidal activity
of entomopathogenic fungi against this major pest of
stored dates. Thus, they could be used as an alternative
to the chemical treatments

Chitinase has an interest because of its potential use
in many industrial sectors. This enzyme has great
importance in biotechnology and it could be found in many
fields such as agric-food and medical fields. The
production of this enzyme has been successful by some
bacteria, insects, higher plants, mammals, and fungi. The
isolation of fungal strains allowed the listing of 9 isolates
representing 4  genera:  Aspergillus, Fusarium,
Cladosporium, and Alternaria. The major genus is
Aspergillus with a frequency of 70% grouping 5 species:
Aspergillus parasiticus, Aspergillus tubingensis,
Aspergillus niger (2 species), Aspergillus flavus and
Aspergillus  Fumigatus, followed by the genus
Fusariumoxysporium , Cladosporiumcladosporoides and
Aletrnaria alternate with a percentage of 10%. Among
them, Fusariumoxysporium and Aspergillustubingensis
that  showed a considerable effect against
Ectomyeloisceratoniae (Zeller) with a percentage of
77.78% and 55.83% respectively.

Based on the obtained results, the comparison of
chitinolytic activities in Aspergillus tubingensis indicates a
significant production of chitinase 10°C, 30°C and 50°C
but with different amounts: (1.80x107U), (1.90x107U)and
(2x107U) respectively, the best enzymatic activity that was

observed in Aspergillus tubingensis at pH=7 with an
activity of (2.3x107 U), followed by pH=4 of (1.8x107 U)
and finally pH=10 with (1.5x107 U). Aspergillus is no
longer considered a pathogenic strain, and it could be
used in biological control (entomopathogenic), using food
waste (animal, plant) as a basic substrate for enzyme
production.
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