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ABSTRACT

The parasitic mite, Varroa destructor is one of the most important pests attacking apiaries all over the
world. The aim of work is to evaluate the effects of fresh garlic, onion, mix of them, garlic oil and onion oil
against Varroa mite in the honey bee colonies in Sohag Governorate. Data revealed that, all tested materials
were effective when compared with control. The treatment with fresh garlic led to the highest percentage of
fallen Varroa mite with 94.29% of the total VVarroa presented in the bee colony, followed insignificantly by the
mixture of garlic and onion (93.60%), garlic oil (91.55%) and onion oil (89.91%), however, the lowest
percentage was recorded in fresh onion treatment with 85.33% of the total Varroa presented in the bee hive.
Also, it is clear that the highest reduction percentage was recorded after the first application in all materials, the
number of applications needed to satisfactory Varroa control differed depending on material type.
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INTRODUCTION

The ectoparasitic mite, Varroa destructor (Anderson
and Trueman ) is considered one of the most destructive
pests of beehives in Egypt and all over the world (Refaei,
2011 and Alattal et al., 2017). Varroa mites feed on the
haemolymph of brood and adult bees, causing severe
physiological disorders resulting in a loss of up to 25% of
adult weight, reducing longevity of workers and drone honey
bees and deformation of wings (Kanga and James 2002).
Also, destroys the mechanical protective barriers of the
integument and also impairs the immune system of honey
bees (Glinski, 1991). Finally serves as a vector of diseases,
which may cause up to 100% mortality of honey bees. The
unwise use of synthetic acaricides for V. destructor control
resulted in resistance development, in addition to
contamination of colony products especially in honey, wax
and Propolis (Wallner, 1999; Blasco et al., 2003; Eguaras et
al., 2003; and Pettis, 2004). Essential oils are secondary
metabolic products of plant which are volatile, natural and
complex compounds. The use of essential oils and plant
extracts in Varroa control as safe and effective materials had
attended by many authors (Hassan et al., 2008; Refaei, 2011
and Islam et al, 2016). From this standpoint, these
experiments were designed to evaluate the efficacy of fresh
garlic, onions and their oils against Varroa mite in the honey
bee colonies in Sohag Governorate.

MATERIALS AND METHODS

The present experiments were carried out in an apiary
in Sohag Governorate during November, and December
2019. Eighteen colonies of the honeybee, Apis mellifera L.
were identified as being infested with V. destructor. Each
colony consisted of 10 full-depth combs of worker bees and a
queen. The colonies were divided into six equal groups, at the
first, second and third groups, 50 grams of fresh garlic, 50
grams of onion and a mixture of (259 of fresh onion +25¢g of
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fresh garlic) were used, respectively. While, 2 cm of garlic oil

and 2 cm of onion oil were used with the fourth and fifth

group respectively. The sixth group served as a control. Oils
were obtained as ready-made oil from El-captain Company
for Extraction of Natural oils, plants and cosmetics "CAP

PHARM", Cairo, Egypt). One application of the tested

materials was applied every 3 days for 24 days (treatment

period), using a filter paper (carrier) placed on the top of
colonies. Control colonies received the carrier only without
any test material. To monitor Varroa populations a sticky
board was pushed in all hive's bottom prior to each treatment.
These boards were removed, replaced by new ones daily and
the trapped mites were counted. The colony entrances
remained open during the experiment and applications were
carried out after sunset, when all honeybees had returned to
the hives. The number of mites collected after each
application was recorded and the efficiency percentage of
each application of these compounds was determined (

Refaei, 2011). Surviving mites remaining in each colony after

treatment period were Killed by using Apistan (Fluvalinate)

strip.  Apistan strip was removed from the colonies after 30

days and dropped dead mites were counted (Marcangeli and

Garcia, 2004).

The efficiency of each application was determined
according to the formula (Higes et al., 1997):

E (%) = Vpx 100/ V¢

E (%0): The efficiency of each application.

Vp: Number of mites collected throughout the days following each
application.

V¢: total number of collected mites [mites collected through treatment
evaluation period + remaining mites collected after Apistan
application].

Data obtained in the Varroa control treatments were
statistically analysis using one-way analysis of variance
(ANOVA). The differences between treatments and materials
were subjected by Duncan Multiple Range Test (Snedecor,
1956).
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RESULTS AND DISCUSSIONS

1. Effectiveness of number of applications on Varroa
mortality:

Data illustrate in Fig. (1), (2), (3), (4) and (5)
represent the reduction percentages due to various
applications of fresh garlic, fresh onion, mixture of fresh
garlic and fresh onion, garlic oil and onion oil, respectively.

Data obtained in fig.(1) showed that treatment of
509 of fresh garlic/ colony recorded the highest reduction
percentage after the first application followed insignificantly
by the second one (6 days) with 44.92% and 21.67%
respectively. After that, the numbers of fallen mites in the
colony become very few, the numbers trapped were reduced
gradually to record 5.45%, 8.07%, 6.29%, 3.60%, 2.72%
and 1.57% after 3, 4, 5, 6, 7 and 8 applications, respectively.
The usage of garlic for two applications can eliminate about
70% of the total mites.
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Fig. 1. Varroa reduction percentages by fresh garlic
after 3, 6, 9, 12, 15, 18, 21 and 24 days of
treatment. F value= 219.71. Bars marked by

different letters are significantly different
(Duncan’s Multiple test, P < 0.05)
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Fig. 2.Varroa reduction percentages by fresh onion
after 3, 6, 9, 12, 15, 18, 21 and 24 days of
treatment. F. value= 10.09. Bars marked by

different letters are significantly different
(Duncan’s Multiple test, P < 0.05).
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3. Varroa reduction percentages by fresh onion
and fresh garlic after 3, 6, 9, 12, 15, 18, 21 and
24 days of treatment. F value= 41.22. Bars
marked by different letters are significantly
different (Duncan’s Multiple test, P < 0.05)
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Varroa reduction percentages by garlic oil after
3,6,9, 12,15 18, 21 and 24 days of treatment. F
value= 493.21. Bars marked by different letters
are significantly different (Duncan’s Multiple
test, P <0.05)
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Varroa reduction percentages by onion oil after
3,6,9, 12, 15 18, 21 and 24 days of treatment. F
value= 17.26. Bars marked by different letters
are significantly different (Duncan’s Multiple
test, P < 0.05)

Fig. 5.

The results illustrated in Fig. (2), illustrated the
treatment of 50g of fresh onion/ colony recorded the
highest reduction percentage after the first application with
18.47%, and then the reduction percentages reached
12.46% and 12.06% after second and third applications,
respectively. The fallen mites after the fourth application
recorded 17.09% reduction with insignificant differences
with the previous treatments. After that, the reduction
percentages recorded after 5, 6, 7 and 8 applications 9.72,
7.05, 5.44 and 3.05% respectively. In order to eliminate
70% of the Varroa in the bee hive, it needs about five
applications.

Data illustrated in Fig. (3) showed that the first
application of mixture of 25g garlic + 25g onion/ colony
recorded the highest reduction percentage, 34.13%.
However, the reduction percentages after 2, 3, 4, 5, 6, 7
and 8 applications were presented by 9.11, 5.59, 12.63,
11.76, 9.23, 6.51and 4.64% respectively. It is clear that five
applications of mixture of garlic and onion can eliminate
about 73% of the Varroa in the bee hive.

Data arranged in Fig. (4) showed that in the colony
treated with 2 ml of the garlic oil/ colony for one
application recorded 43.01% reduction in Varroa numbers
as the highest percentage, followed by 19.83% reduction in
the second application. Also, reduction percentages of
8.78, 10.79, 4.69, 2.81, 1.27 and 0.38% were recorded after
3, 4,5, 6, 7 and 8 applications, respectively. This means
that the usage of garlic oil for three applications can
eliminate 71% of the Varroa in the bee hive.
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As the previous results in fresh onion, the first
application of onion oil with 2 ml/ colony recorded the
highest Varroa mite reduction percentage with 18.60%,
followed insignificantly by the second application
(17.15%) and the fourth application (14.70%), also, the
reduction after the third application was 13.28% with
insignificant differences with the second and the fourth
applications (Figure 5). After that, the fallen mites
decreased gradually with the reduction percentages by
9.29, 7.75, 5.73 and 3.41% after 5, 6, 7 and 8 applications,
respectively. It concluded that to eliminate 70% of the
Varroa in the bee hive, it needs about four to five
applications.

In the same line, Goswami and Khan (2013)
revealed that garlic oil reduced the Varroa mite population
by 75.03% and 77.85% mite mortality after first and
second applications, respectively, and Qayyoum et al.
(2013) found that the highest significant mites fall was
observed after 15 days in all treatments. Also, EIRoby and
Darwish (2018) found that treatment with garlic gave
89.8% reduction of adult infestation. They added that the
differences between the number of treatments were
significant. El-Nagar et al. (2019) reached to the same
conclusion, indicating that the food mixture composed of
lemon juice + garlic extract reduced significantly the rate
of Varroa infestation as compared to the control by 37.02-
55.40%.

2. The total Varroa reduction by fresh onion, garlic,
mixture of (onion and garlic), garlic oil and onion
oil treatments:

According to the percentages of fallen Varroa from
the total Varroa presented in the bee hives (Fig. 6), it is
obvious that all treatments were effective compared to
control. The highest percentage of fallen Varroa mite was
recorded in colonies treated with fresh garlic (94.29%),
followed insignificantly by the mixture of garlic and onion
(93.60%), garlic oil (91.55%) and onion oil (89.91%),
however, the lowest percentage was recorded in fresh
onion treatment with 85.33% of the total Varroa presented
in the bee hive.
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6. The total Varroa reduction by onion and garlic
treatments. F value= 5653.34. Bars marked by
different letters are significantly different
(Duncan’s Multiple test, P < 0.05)
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The effect of onion oil in regard to Varroa control
was listed by Imdorf et al. (1999). For mixture of onion
and garlic, Qayyoum et al.(2013) suggested that a mixture
of various materials plays a vital role in % reduction of
mites from bee broods. Fresh garlic gave the same result of
the two oils of garlic and onion, it is may due to volatile
compound concentration, Sabahi et al.(2017) concluded
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that the efficacy of natural miticides in hives, is highly
dependent on the delivery systems used.

Perhaps the effect of onions and garlic on the
Varroa parasite is due to their volatile oils containing
sulfur. Onion bulbs, consist of a complex mixture mostly
formed by mono-, di-, tri-, and tetra-sulfides with different
alkyl groups (Hosoda et al., 2003).The Egyptian garlic
essential oil extracted by hydrodistillation had diallyl
disulfide (25.2%), allyl methyl trisulfide (23.8%) and
diallyltrisulfide (21.1%) as the major constituents
(Romeilah et al., 2010). Also, the bioactive properties and
characteristic flavor of onion have been attributed to its
sulfur compounds, which are present in the volatile fraction
in onion oil (Vazquez-Armenta et al., 2016).

Finally, it can be concluded that using fresh
materials like garlic in controlling Varroa mite through an
Integrated Pest Management program seems to be the ideal
way because of their viability, safety, easy in application
and economically cheap. However, still more studies are
required to be performed on a wide scale and under
different ecological conditions.
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