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Abstract: This study was conducted at the A.L.- Musayyib Technical College / 

Department of Biological-Control Techniques from 1/10 /2021 to 1/4 /2022. The 

study aimed to determine the effectiveness of essential oils (anise, clove) and Ba-

cillus thuringienesis in controlling Varroa mites (Varroa destructor) on honey bees 

Apis mellifera. The results revealed that the efficiency of the bacterial suspension 

with different concentrations was less effective in the average destruction of the 

adult Varroa mite in the field compared with the Epistan pesticide and the control 

treatment in which only distilled water was used and the natural fall of the Varroa 

mite. The highest mean of Varroa mites killed using the bacterial suspension spray 

at a concentration of (33 x 106) CFU/ml after 48 hours of treatment was (6.63), 

which indicates a significant difference with the control treatment, which 

amounted to (4.54), while the lowest mean of Varroa death was at a concentration 

of (33). × 104) CFU / ml after 24 hours of treatment, as it reached (4.25). As for 

the Epistan pesticide treatment, it was used to compare it with the rest of the results 

of the study, where the pesticide treatments were significantly superior in all peri-

ods on the concentrations of the bacterial suspension and the control treatment and 

the natural fall with a significant difference, the average of death was (34.25, 34.00, 

31.46, 27.4, 42.25) after ( 24, 48, 72, 96, 142) hours, respectively.  The results 

showed that treating bee hives with cotton soaked in essential oil (for cloves, anise) 

significantly affected the average mortality of Varroa mites. It was shown that 

clove essential oil was significantly superior to the essential oil of anise with two 

concentrations (1, 2) ml/cell in the periods (24,48) hours after treatment. Whereas, 

the average mortality of Varroa at a concentration of (1) ml/cell of clove oil (was 

19.12, 23.17), while at a concentration of (2) ml/cell, it reached (27.17, 32.12) after 

(24, 48) hours, respectively. While the average mortality of Varroa mites was at a 

concentration of (1) ml/cell of anise oil (17.4, 21.00), while at a concentration (2) 

ml/cell, it reached (24.96, 28.83) after (24, 48) hours, respectively compared with 

the control treatment and the natural fall. 

Keywords: Bacillus thuringienesis, Pimpinella anisum, Varroa destructor, Apis 

mellifera. 
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Introduction 

Honey bee insect(Hymenoptera: Apidae) Apis mellifera L.considered as living so-
cial insect1. The importance of honey bees comes first in pollinating a third of the 
crops that feed the world2. The other important is the production of many honey 
bee products such as (honey, wax, royal jelly, bee venom, bee gum and pollen), 
which are considered as food, medical and industrial products3. Honey bee breed-
ers are facing significant losses in their colonies in many countries due to the Var-
roa mite, V. destructor 4 and associated pathogens, which are the most devastating5. 
Varroa mite is considered one of the most dangerous pests and diseases that affect 
honey bees worldwide, as it leads to the destruction or weakening of many colonies 
and reduces their production 6. The use of chemical pesticides in the control of the 
Varroa mite irregularly and continuously for several years leads to the contamina-
tion of the products of honey bee colonies, as it can be found in honey, pollen and 
beeswax more commonly, and the Varroa mite gains resistance to pesticides7.This 
means that honey bee products are considered unsuitable for use, as these residues 
have recently become a global concern as they enter the human food cycle and 
cause diseases8. Therefore, it is necessary to rely on modern methods and new 
methods that include relatively cheap and safe materials for humans, honeybee 
colonies and the environment and biodegradable to control varroa mites, using bi-
ological control, which represents the global trend, such as control with plant es-
sential oils (clove, anise) and B.thuringiensis (Bt). Which are considered one of the 
safest ways to control these pests9. Aims of the study: Study the effectiveness of 
Bacillus thuringienesis in controlling Varroa mites (Varroa destructor) on honey 
bees Apis mellifera. Study the effectiveness of essential oils (anise, clove)in con-
trolling Varroa mites (Varroa destructor) on honey bees Apis mellifera. Study the 
effect of essential oils (anise, clove) and Bacillus thuringienesis on honey bees 
(Apis mellifera ). 

Materials and methods 

This study was conducted in the Musayyib Technical College / Department of Bio-
control Techniques laboratories from 1/10/2021 to 1/ 4/ 2022. The field experiment 
was applied in the researcher apiary of the non-controlling withVarroa pesticides 
in the last year from 1/10/2021 to 1/12/2021. All beehives prepared for the exper-
iment were from the Iraqi hybrid bees A. mellifera; experiments were conducted 
on it with three replications for each concentration in addition to the control treat-
ment, where the study was conducted using (39) beehives, each containing (8) wax 
cells, all covered with bees and newly inoculated queens (2021). The queens are 
the same age, and the hive box and frames are of the same type of wood, shape and 
size. The bases of the hive boxes were provided with a movable chute that contains 
a wire clip resembling a sieve through which the Varroa parasite can pass without 
bees. A3 white paper greased with Vaseline® was placed in the trowel 10. To fa-
cilitate collecting the fallen Varroa without opening the cell Bees and ensure that 
they do not return to the brood and worker bees again. Hives were examined 
weekly to follow up and calculate the severity of infection in the colony and the 
apiary. Collecting 100 worker bees from the brood area in a plastic box with a wire 
cover and then adding sugar powder 11. And according to equation 12. Varroa mite 
samples were diagnosed at the University of Baghdad \ College of Science \ Natu-
ral History Research Center and Museum \ Department of Insects and Inverte-
brates; it was diagnosed as V. destructor  
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Isolation of B. turgidness from soil and its identification. 

Sample collection. 

10 soil samples were taken from agricultural lands from Aldewania Governorate 
after removing the surface layer of the soil to a depth of 3-5 cm and from the dif-
ferent soil texture, taking care when taking samples from agricultural lands and 
making sure that B. thuringiensis preparations were not used in the land it by in-
quiring with the land owner. The following information was fixed on it (the name 
of the area - the nature of the land - the date of taking the samples), and then a code 
was given to each sample and kept in the refrigerator. Bacteria were cultured and 
purified in (N.A.) Petri dishes were then incubated upside down for 72 hours at a 
temperature of 30±2°C, and the growth of B. turgidness colonies was observed 13. 
A bacterial suspension has been prepared with a concentration of (Colony-form-
ing- unit) CFU/ml 107 × 33. According to equation 14. 

 

Preparing the bacterial suspension.  

Method 13 was used to prepare the bacterial suspension. 

 
Culture media. 

Nutrient agar, MR-VP, Ammonium salt sugars,  Medium base  T3 Agar. 

 
Microscopic diagnosis.  

The phenotypic traits were examined based on what was mentioned 15. 

 
Dyes and reagents. 

Gram stain, basic fuchsin dye, 0.5. sodium ascent solution 

 
basal fuchsin dye. 

The examination was carried out for colonies kept inside the incubator for a period 
of (3 days - a week) and positive colonies with Gram stain only to observe the 
presence of spores and crystals by preparing sterile and dry glass slides after they 
were marked with the number of the colony to be examined and a small drop of 
water was added in the middle of the slide, and a small part of the colony was taken 
by Flame sterilized metal lube, It was gently distributed and mixed with a drop of 
water and passed over a light flame several times to dry, left to dry at room tem-
perature until it dried, then dipped in the basic fuchsin dye for 3-5 minutes, washed 
with distilled water, left to dry, and then examined with an oil lens 100x. 

 

The method of extracting essential oils from the studied plants. 

The reproductive parts of cloves and anise plants (flower buds of Syzygium aro-
maticum from the family Myrtaceae and seeds of the anise plant Pimpinella anisum 
from the family Apiaceae) were collected from local markets, and the samples were 
well-dried. Grind 100 gm of the reproductive parts of cloves and anise plants sep-
arately in an electric mill with a speed of 2500 r/min for a short period of time 
before extracting the essential oil from them. The extraction process was per-
formed in the College of Agriculture - University of Al-Qadisiyah - Laboratory of 
the Department of Horticulture and Landscaping using a modified steam distilla-
tion device, Clevenger type Fine. 100 grams of the powder from which the essential 
oil is extracted were immersed in 700 ml of distilled water in the 1-liter glass 
beaker for the device. The extraction process was carried out according to the 
method 16. tham It was sealed and kept in the refrigerator at 3°C and aqueous so-
dium sulfate was added to it to pull out the water droplets. The process of extracting 
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the essential oil was repeated several times to obtain an adequate amount for the 
study. 

 

Study the effectiveness of different concentrations of the bacterial suspension 
B.thuringiensis in controlling the V. destructor in the field. 

The study was field-applied to honey bee colonies with an autumn experiment and 
included the months of (October and November) with one treatment per week. The 
entire colonies were treated from the inside with wax, wood, open and closed brood 
and members of the colony, including the queen. Using a 50ml hand sprayer at a 
distance of 15cm. The concentrations used were ml/ CFU (33 x 102, 33 x 104 and 
33 x 106) in addition to the control treatment (sterile distilled water only), where 
each concentration was repeated on three beehives containing 8 wax, all covered 
with bees. Then, the readings were taken with the number of Varroa falling on the 
moving galaxies and their leaves (A3) greased with Vaseline for all treatments and 
after (24, 48, 72, 96 and 144) hours of applying the treatment. 

 

Study the effectiveness of essential oils soaked with cotton in controlling the  V. 
destructor in the field. 

The experiment was carried out by placing cotton soaked with clove and anise es-
sential oils at a concentration of 100% each separately inside the cell on moving 
galaxies and with three replications for each concentration in addition to the control 
treatment, i.e., a total of 12 cells for the anise oil treatments and 12 cells for the 
clove oil treatments. This study was conducted according to the method 17. 

 

Statistical analysis: 

After collecting the data and classifying it for the studied traits, it was analyzed 
statistically by a program (Genstat), which uses Complete Randomized Blocks de-
signed for field trials and a test (L.S.D.). To compare the averages at the probability 
level(0.05) 18. 

Results 

Study the effectiveness of different concentrations of the bacterial suspension B. 
Thuringiensis in the average mortality of V. destructor in the field. 

The results in Table (1) showed that the efficiency of the bacterial suspension with 
different concentrations was less effective in the average controlling of the adult 
Varroa mite in the field, compared with Epistan pesticide and the control treatment 
in which only distilled water was used and the natural fall of the Varroa mite. The 
highest mean of Varroa mites killed using the bacterial suspension spray at a con-
centration of (33 x 106) CFU/ml after 48 hours of treatment was 6.63, which indi-
cates a significant difference with the control treatment, which amounted to 4.54, 
while the lowest mean of Varroa death was at a concentration of (33). × 104) CFU 
/ ml after 24 hours of treatment, as it reached (4.25). As for the Epistan pesticide 
treatment, it was used to compare it with the rest of the results of the study, where 
the pesticide treatments were significantly superior in all periods on the concentra-
tions of the bacterial suspension, the control treatment and the natural fall with a 
significant difference, the average of death was (34.25, 34.00, 31.46, 27.4, 42.25) 
after ( 24, 48, 72, 96, 142) hours respectively. Epistan was used to compare it with 
the results obtained when applying the bacterial suspension B.thuringiensis. 
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Bacterial sus-

pension 

treatment 

 

concentra-

tion 

CFU/ml 

 

Reading rate 

after 24 hours 

 

Reading rate 

after 48 hours 

 

Reading rate 

after 72 hours 

 

Reading rate 

after 96 hours 

 

Reading rate 

after 144 hours 

 

distilled water 

control 

0 4.25 c 4.54 c 4.33 c 4.37 d 7.17bc 

Bacterial sus-

pension 

33× 102 5.33 b 6.25 b 6.33 b 5.71 b 7.83 b 

Bacterial sus-

pension 

33× 104 4.92 b 6.04 b 6.29 b 5.46 c 7.96 b 

Bacterial sus-

pension 

33× 106 5.83 b 6.63 b 6.38 b 6.46 b 8.42 b 

Comparison of 

natural shed-

ding 

without 

treatment 

4.33 c 4.54 c 3.92 c 4.04 d 5.83 c 

Comparison 

pesticides 

2 bars 34.25  a 43.00 a 31.46 a 27.04 a 42.25 a 

L.s.d 0.05 1.44 1.25 1.38 0,78 1.44 
1 The averages with different letters within the same column have significant differences in comparison with L.S.D. at the level of 
significance 0.05 

Table 1. compares the effectiveness of different concentrations of the bacterial suspension B. thuringiensis in the average 
mortality of V. destructor with the Epistan pesticide and natural fall in the field. 

 

 

Study the effectiveness of essential oils soaked with cotton at a concentration of 
100% (clove, anise) in the average mortality of V. destructor in the field.   

The results in Table (2) showed that the treatment of bee hives by the method of 
cotton soaked in essential oil (for cloves, anise) had a significant effect on the av-
erage mortality of Varroa mites. It was shown that clove essential oil was signifi-
cantly superior to the essential oil of anise with two concentrations (1, 2) ml/cell 
in the periods (24,48) hours after treatment. Whereas the average mortality of Var-
roa at a concentration of (1) ml/cell of clove oil (was 19.12, 23.17), while at a 
concentration of (2) ml/cell, it reached (27.17, 32.12) after (24, 48) hours, respec-
tively. At the same time, the average mortality of Varroa mites was at a concentra-
tion of (1) ml/cell of anise oil (17.4, 21.00), while at a concentration of (2) ml/cell, 
it reached (24.96, 28.83) after (24, 48) hours, respectively. 
 
 

 
Treatment  (T) Concentra-

tion CFU/ml 

Reading rate 

after 24 hours 

Reading rate 

after 48 hours 

Reading rate 

after 72 hours 

Reading rate 

after 96 hours 

Reading rate 

after 144 

hours 

Control only 

cotton 

0 3.92 g 3.92 g 3.54 d 3.92 f 5.96 e 

Oil carnation 0.5 9.62 f 13.96 f 6.12 c 4.33 f 6.00 e 

anise oil 9.83 f 13.25 f 5.37 c 3.75 f 5.79 e 

Oil carnation 1 19.12 d 23.17 e 23.71 b 13.54 d 7.75 d 

anise oil 17.04 e 21.oo d 23.46 b 11.38 e 7.79 d 

Oil carnation 2 27.17 b 32.12 b 32.62 a 20.79 b 10.33 c 

anise oil 24.96 c 28.83 c 31.58a 16.62 c 11.67 b 

Comparison of 

natural shed-

ding 

without treat-

ment 

4.33 g 4.54 g 3.92 d 4.04 f 5.83 e 
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Comparison 

pesticides 

2 Bars 34.25 a 34.00 a 31.46 a 27.04 a 42.25 a 

L.s.d 0.05 1.08 1.09 1.18 1.42 1.31 
1 The averages with different letters within the same column have significant differences in comparison with L.S.D. at the level of 
significance 0.05 

Table 2. shows the effectiveness of essential oils soaked with cotton at a concentration of 100% (cloves, anise) in the average 
mortality of V. destructor and compared with the Epistan pesticide and natural fall in the field. 

 

Discussion  

The results of Table (1) in this field study did not agree with the laboratory results 
obtained by 23, which states that three isolates belonging to the type of bacteria (Bt) 
are (EA 11.3, EA3, EA 26.1), which killed the percentage of (96.7%, 96.3%, 
93.3%) respectively after 48 hours of treatment. The reason for the inefficiency of 
bacteria B. thuringiensis in the average field mortality of Varroa mites may be at-
tributed to the difference in conditions between the laboratory and field or to the 
nature of the Varroa mite food on fatty bodies or the hemolymph of honey bees 
that is not contaminated with toxic protein crystals produced by Bt bacteria, in 
addition to That is, honey bee workers spread the propolis substance throughout 
the hive from the inside, as well as spread it by clicking on the bodies of adult 
honeybees and larvae, which is an anti-bacterial and other microorganism. The re-
sults in Table (1) agree with what was mentioned 19 that no field studies allow 
bacteria B. thuringiensis to be considered a critical method against Varroa mites. 
Epistan pesticide was used to compare it with the rest of the study results, where 
the pesticide treatments were significantly superior in all periods on the concentra-
tions of the bacterial suspension. The reason for this may be due to the fact that the 
Epistle tapes contain the active substance Fluvalinate at a rate of 10%, which is a 
pyrethroid insecticide that kills the dream and works through contact with the di-
gestive system. In Table ( 2 ), The mechanism of action of Eugenol is considered 
a narcotic substance that causes permanent or temporary nervous paralysis, which 
leads to its falling from the bodies of bees and collecting at the bottom of the hive 
equipped with a hive containing wire mesh and petroleum jelly, or the time expo-
sure to the smell of cloves may cause respiratory toxins to dream and cause them 
to fall off. As for the anise oil, it may be attributed to the fact that the reason for its 
effect in the destruction of varroa mites is the presence of the active compounds 
present in it, especially the compound anthol, which constitutes 80% of the other 
effective compounds, which is a volatile substance and prevents feeding to insects 
and mites. As confirmed by 20. This study agrees with what was mentioned 21, 
which indicated that some essential oils, including clove oil, had the same proper-
ties as acaricides. This study also agreed with 17, who showed in his laboratory 
study using essential oils (menthol, clove, origanum), where cloves gave a 96% 
percentage in the killing of Varroa mites. This study agrees with what was reached 
by 22 in his field study, which stated that using anise essential oil soaked with cotton 
at a concentration of 100% gave a death rate of 41.6%. 

Conclusion 

We conclude from the study that using Bacillus thuringin suspension concentra-
tions had little effect in controlling Varroa mites and was harmful to adult bees and 
larvae. 
We conclude from the study that using essential oils (anise, clove)With different 
concentrations soaked in a piece of cotton greatly impacted the fight against Varroa 
mites, as clove oil outperformed aniseed oil on the first and second day. Their ef-
fect was equal with pesticide on the third day after the labs in controlling Varroa 
mites. As for the effect of oils on adult honeybees, it was very little. 
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