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Abstract
The entomopathogenic fungi Beauveria bassiana, Metarhizium acridum, Lecanicillium muscarium and Isaria fumosorosea
were used with concentrations of 2, 3, 4, 5 gm.L-1 to control dust mite in the laboratory at 30 ± 1ºC and relative humidity of 40
± 5%. the results showed that the mortality percent achieved by these pathogenic fungi were positively correlated with the
used concentrations. and its effect on the pest eggs was lower than on its adults. The efficacy of these pathogens on eggs
mortality were 30, 36.7, 41 and 57% at concentration of 5 gm.L-1 in fungi of I. fumosorosea, B. bassiana, L. muscarium and M.
acridum respectively, While the mortality percent of adult females were 73.3, 88, 92 and 92%, respectively, after seven days
of treatment.
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Introduction
The dust mite O. afrasiaticus (McGregor) (Acari:

Tetranychidae) is one of the major pests affecting the
date palm trees with lesser date moth (Batrachedra
amydraula Meyrick) and Dubas bug (Ommatissus
binotatus lybicus Bergevin). Which is called locally in
Iraq (Ghobar mite) and it is one of the most damaging
pests on palm trees in recent years in Iraq. The damage
arises as a result of active stages of mite, such as the
larvae, the first and second stages of nymph and adults
which are Feeding by sucking the sap from the fruit tissue
(chimri and Khalal). So the fruits appear dark reddish,
especially in the area near the perianth (Al-Jboori, 1999;
Mohamed, 2005). The most harmful effect on the fruits
is the secretion of this type of mite a dense web on fruits
and bunches, which causes the accumulation of large
amounts of dust and the remains of transformation
process and dead mite. This dust obstructs the
physiological processes of the fruit in addition to the impact
of its shade on the fruit, which causes delayed coloration
and maturity. Infected fruits are not suitable for human
consumption. They can be used as animal feed or left on
palm trees, which may exacerbate the problem in
subsequent years (Hussain, 1974 ; Al- Jboori, 1999).

 The widespread use of chemical pesticides has
affected the ecosystem through bioaccumulation of
pesticides in the food chain, in addition to the mite
resistance, which in turn increased the concentration of
the chemical substances, which exacerbated the problem,
and the most severe damage is the impact on the natural
enemies of the mite, which leads to disruption of the
natural balance, and the loss of this balance means the
use of pesticides (Al-Dahwi et al., 2009; Al-Dahwi et
al., 2012 ; Subash, 2010; Shamika, 2017). These reasons
led to thinking about the search for alternative means of
control, so the use of pathogenic fungi as biological control
agents the dust mite O. afrasiaticus.

Materials and methods
Mite colony breeding in laboratory:

The dust mite was collected from the infected palm
trees of the Alrabeaa station dedicated to economic
cultivars breeding that belonging to the department of
horticulture - Ministry of Agriculture which located in
the area of Zaafaraniya - southern Baghdad and
transferred to the breeding room using the seedlings of
Washingtonia filifera palms at the age of 3 weeks,
temperature of 30 ± 2ºC and humidity of 60 ± 5 in order
to reproduction and taking the required numbers for
laboratory experiments.
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Sources of entomopathogenic fungi isolates:
The pathogenic fungal isolates of Beauveria

bassiana , Metarhizium acridum ( Metarhizium
anisopliae var. acridum ), Lecanicillium muscarium
(Petch) Zare & W. Gams( Verticillium lecanii), Isaria
fumosorosea ( Paecilomyces fumosorosea (Wize))(
Trissi et al., 2018) Obtained from the Laboratory of fungal
diseases office of plant protection - Ministry of
Agriculture. which is dry produced from local isolates of
these fungal species.
Effect of pathogenic fungi on eggs:

Several mite adult females were transferred to the
Washingtonia seedlings (The crown area of seedling
was surrounded by vaseline to prevent the escape of
mite) 18 hours were left, adults were removed and 10
eggs per seedling were left, The study included three
replicates for each treatment and the experiment was
repeated three times. While the control treatment was
without spraying, The biological agents were sprayed
with a hand sprayer using 0.5 ml per replicate with
concentrations of 2, 3, 4, 5 gm.L-1 from each pathogenic
species used in the experiment, mortality rates were
calculated based on the number of non-hatching eggs
after four days of treatments conducted when all eggs
were hatched in control treatment. (Kongchuensin and
Takafuji, 2005; Negash et al., 2014; Seiedy and
Moezipour, 2017).
The effect of pathogenic fungi on adult females:

Twenty adult females were Transferred to the
Washingtonia seedlings at the age of three weeks using
brush with one hair and then it was left for 4 hours to
ensure females safety (The crown area of seedling was
surrounded by vaseline in order to prevent females
escape), Three replicates for each treatment were used
and the experiment was repeated three times. While the
control treatment was without spraying, The biological
agents were sprayed with a hand sprayer using 0.5 ml
per replicate with concentrations of 2, 3, 4, 5 gm.L-1 from
each pathogenic species used in the experiment
(Bouamama, 2010; Roza et al., 2014; Mahdi et al., 2017),
Number of adult females counted at 3 and 7 days after
the treatment, mortality rates of adult females were
corrected according to Abbott (1925).

All experiments were conducted at constant
laboratory conditions (temperature 30 ± 1°C, R.H. %40
± 5, duration of light: darkness 16 : 8.
Statistical analysis

The laboratory experiment was designed according
to the complete randomized design (CRD). The data were

statistically analyzed using the analysis of variance
method. The least significant difference LSD was used
for at the level of 0.05 probability to compare the means,
Genstat v.12.1 software was used in the statistical
analysis (Al-Rawi and Khalaf Allah, 2000).

Results and discussion
Effect of pathogenic fungi on eggs:

After spraying the pathogenic fungi on the seedlings
of Washingtonia, the effect on the eggs of the dust mite
is appears through the change in the color of the infected
eggs to a light orange color and then a dark orange and
then to the brown color. After that, shrinkage and
wrinkling of the eggs are observed. the Fig. 1 shows the
efficiency of the fungal pathogens used in the inhibition
of dust mite eggs O. afrasiaticus after four days of
treatment, which is the period in which all eggs hatched
in control treatment. It is noted the superiority of the
pathogen M. acridum which was superior compared to
the other fungi with significant differences, the relative
efficiency rate reached 25% followed by L. muscarium
that gave 19.4%, while the lowest efficiency obtained
from the pathogens of B. bassiana and I. fumosorose,
which have rates of eggs inhibition reached 14.1 and
13.4%, respectively. The results also showed that there
was a difference between the inhibition rates achieved
within the same fungus depending on the used
concentration which are positively correlated with the
used concentrations. The lowest rate reached 3.3%
obtained from the concentration of 2 gm.L-1 for all
pathogenic fungi. The highest eggs inhibition rate was
57, 41, 36.7 and 30% obtained from M. acridum, L.
muscarium, B. bassiana and I. fumosorose, respectively,
at a concentration of 5 gm.L-1.

Gouli et al., (2005) showed that the fungi which cause
mite diseases such as I. fumosorose, L. muscarium, B.
bassiana and M. acridum are often able to infect many
stages of the growth of their hosts, including eggs.

 Eilenberg et al., (2001) also indicated that

Fig. 1: Effect of pathogenic fungi on inhibition of dust mite
eggs at 30 ± 1 ° C and relative humidity 5 ± 40%.

226 Hatim M. Hussein et al.



pathogenic fungi can be used in several ways in the
biological control such as immerse plants with pathogenic
fungus. Roza et al. (2014) showed that the activity of B.
bassiana on mite eggs T. urtica in greenhouses at a
temperature range of 25, 30°C was 61% while it was
76% for M. acridum.
Effect of pathogenic fungi on adult females:

The efficiency of the used fungal pathogens in
influence on dust mite adults O. afrasiaticus during
different periods of time. Observing through the general
rate of efficiency of these biological agents with their
different treatments on adult of pest shows the superiority
of M. acridum compared to other pathogens with
significant differences that gave relative efficiency
reached 40.9%, followed by L. muscarium by 34.24%,
and then B. bassiana and I. fumosorose, respectively
by 28.33 and 25.9% (Table 1). The results also showed
that there is a significant difference between mortality
rates achieved within the same fungus depending on the
used concentration which are positively correlated with
the used concentrations of all fungal pathogens. The
lowest relative efficiency was 3.35, 6.15, 7.65 and 23.65%
for the fungi I. fumosorose, L. muscarium, B. bassiana
and M. acridum, respectively, at a concentration of 2
gm.L-1, while the highest relative efficiency of these fungi
reached 64.3, 86.5, 74.0 and 80.35%, respectively.

In terms of the time duration on the efficiency of
different fungi, all of it affected after three days of
treatment with the superiority of L. muscarium followed
by M. Acridum and then B. bassiana while fungus I.
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fumosorose gave the lowest value of relative efficiency
reached 81, 68.7, 60% and 55.3, respectively, with
significant differences at a concentration of 5 gm.L-1.
While after seven days of treatment, the fungal pathogens
of L. muscarium and M. acridum were superiors by
giving the highest percent of relative efficiency reached
92% with significant differences followed by B. bassiana
that gave relative efficiency reached 88%. While the
lowest relative efficiency obtained from I. fumosorose
and reached 73.3% at a concentration of 5 gm.L-1. While
at the concentration of 2 gm.L-1 after seven days of
treatment, the efficiency of these fungal pathogens
reached 6.5, 23.65, 7.65 and 3.35%, respectively.

The results indicated that the ability of these
pathogenic fungi to exterminate the adults of dust mite.
The lowest fungi activity was at 2 gm.L-1 and the highest
fungi activity was at 5 gm.L-1 after 3 and 7 days with
significant differences between the concentrations as
shown in the table 1 also noted from the table results,
there is a significant difference in the effectiveness of
these pathogens with different concentrations after 3 and
7 days of treatment, where the highest activity of these
pathogens was at 5 gm.L-1 followed by 4 gm.L-1 with
significant difference compared to other concentrations.
This indicates that the concentration of 5 gm.L-1 is the
appropriate concentration to use these pathogens to control
the dust mite pest. It was also observed by observing the
mite individuals after the treatment that the affected
individuals decrease their movement and become slow
and then stop the movement completely and then shrink
and become dark brown. It is also an important observation
that can be extrapolated from Table 1. The difference in
the effectiveness of these nurses at 3 and 7 days after
treatment is significantly lower than the variation in
effectiveness of the difference of concentration. In this
regard, Seiedy and Moezipour (2017) indicated that the
effect of pathogenic fungus on adult dust mite appears
early after three day of treatment and the effect is
manifested by shrinking the mite and turned dark color.

The results of the study showed that the pathogens
of M. acridum and L. muscarium can be adopted as
effective biological control agents in neutralizing the dust
mite pest on date palm trees.

References
Abbott, W.S. (1925). A method of computing the effectiveness

of an insecticide. J. Econ. Entomol., 18: 265-267.
Al-Dahwi, Sindab Sami Jassim, Abdul Sattar Aref Ali and Saleh

Hassan Samir (2012). The relative efficiency of some
pesticides in the two-spot mite and its effect on some of
its predators on cotton field. Journal of Iraqi Agricultural

Table 1: Effect of pathogenic fungi on Dust mite adults at 30 ±
1°C and relative humidity of 40.5%.

           Corrected percentage of
Treatment Conc.     mortality of Adult females Ave-

g /L 3 days later 7 days later rage
Average Average

B. bassiana 2 3.0 12.3 7.65
3 12.0 14.0 13.0
4 15.0 22.3 18.65
5 60.0 88 74.0

Average 22.5 34.15 28.33
M. acridum 2 21.33 26.0 23.65

3 21.33 30.33 25.83
4 27.3 40.3 33.80
5 68.7 92.0 80.35

Average 34.67 47.15 40.9
I. fumosorose 2 2.3 4.66 3.35

3 15.3 17.0 16.15
4 17.3 22.3 19.8
5 55.3 73.3 64.3



228 Hatim M. Hussein et al.

Sciences, 43(3): 87-95.
Al-Dahwi, Sindab Sami Jassim, Abdul Sattar Aref Ali and Saleh

Hassan Samir (2009). The use of the predator Scolothrips
sexmaculatus (Perg.) (Thysanoptera: Thripidae) in
controlling the two-spot mite on cotton. Journal of Iraqi
Agricultural Science, 40(5): 93-100.

Al-Jboory, I.J. (1999). Old world date mite on date palm. General
Authority for Agricultural Extension, Ministry of
Agriculture Iraq, Leaflet no. 9 (in Arabic).

Eilenberg, J., A. Hajek and C. Lomer (2001). Suggestions for
unifying the terminology of biological control. Bio.
Control, 46: 387–400.

Gouli, V., S. Gouli, M. Brownbridge, M. Skinner and B.L. Parker
(2005). Manual for Mass Production of Entomopathogenic
fungi in developing countries with particular reference to
Beauveria bassiana and Metarhizium anisopaliae.
University of Vermont, Entomology Research Laboratory.

Hussain, A.A. (1974). Date Palms and Dates with their Pests in
Iraq. University of Baghdad, 166 pp.

Kongchuensin, M. and A. Takafuji (2005). Effects of Some
Pesticides on the Predatory Mite, Neoseiulus
longispinosus (Evans) (Gamasina: Phytoseiidae). J.
Acarol. Soc. Jpn., 15(1): 17-27.

Mohamed, S.G. (2005). Pests of the Date Palm) Phoenix
dactylifera) Plant Protection Expert (Entomologist).
Saeedgassouma @ hotmail. com.

Negash, R., M. Dawd and F. Azerefegne (2014). Pathogenecity
of Beauveria bassiana and Metarhizium anisopliae, to
the Two Spotted Spider Mites, Tetranychus urticae,
(Acari: Tetranychidae) at Different Temperatures and in
Greenhouse Condition. Ethiop. J. Agric. Sci., 24: 51-58.

Roza, N., M. Dawd and F. Azerefegne (2014). Pathogenecity of
Beauveria bassiana and Metarhizium anisopliae, to the
Two Spotted Spider Mites, Tetranychus urticae, (Acari:
Tetranychidae) at Different Temperatures and in
Greenhouse Condition, Ethiop. J. Agric. Sci., 24: 51-58.

Seiedy, M. and M. Moezipour (2017). The entomopathogenic
fungus Beauveria bassiana and its compatibility with
Phytoseiulus persimilis (Acari: Phytoseiidae): Effects on
Tetranychus urticae (Acari: Tetranychidae) Persian J.
Acarol., 6(4): 329-338.

Shamika Shenoy (2017). Evaluation of Acaricidal Effect of the
Leaf Extract of Vitex Negunda Linn. on The Tow-spotted
Mit Pest ,Tetranychus urticae Koch (Acari: Tetranychidae)
Summer Research Fellowship Programme of India’s
Science Academies.

Subash S. (2010). Resistance development in mites to plant
protection Journal of Entomological Research, 34(2):
117-123.

Trissi, A.N., B. Bayaa and M. El Bouhssini (2018). Role of
entomopathogenic fungi in controlling agricultural pests.
Arab Journal of Plant Protection, 36(3): 176-191.


