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ABSTRACT

The efficacy of essentia oilsi.e. geranium oil, lemon ail, mint oil, chamomile oil and black cumin oil, used alone or in
mixtures, compared with a chemical insecticide, mitac, against Varroa mite was evaluated. The infestation levels of
these substances were evaluated in honeybee colonies during October, November and December 2005 in Giza
Governorate. Cotton strips, saturated with the tested substances, were hanged between the middle combs in al
treatments. The efficacy rate of geranium ail, lemon ail, mixture of (geranium, lemon, chamomile and mint oils) and
mixture of (lemon, black cumin and mint oils), in comparison with mitac was 37.27%, 32.56%, 37.59%, 36.27% and
53.64% respectively. This study indicates that using mixture of essential oils was more suitable with cotton strips in
controlling Varroa mite. Genetic improvement by using hybrid queens between Apis mellifera carnica (drones) and
Apis mdlifera lamerkii (virgins), proved to be an effective and reliable method for the control of Varroa destructor.
Cultural control by lemon oil or added to sugar solution was used in feeding the colonies, especialy in winter. Putting
the colonies in citrus garden and cultivation of geranium or chamomile around apiaries (these new cultural control)
were added to I|PM programmes for control Varroa mite.
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INTRODUCTION

The parasitic mite Varroa destructor (Anderson
and Trueman, 2000) is currently the most serious
global threat to beekeeping because of the
widespread of the western honeybee, Apis mdlifra
L., for honey production and crop pollination (De
Jong et al., 1982 and De Jong 1997). Varroa
jacobsoni Oud. was recorded for the first time in
Egypt in 1983 (Wienands, 1988), and within the last
few years the parasitic mite became a serious
problem to beekeepers in the majority of the
Egyptian Governorates causing economic losses to
most beekeepers and destroying many apiaries (Abd
El-Fattah et al.,1991).Control of Varroa mite is
especially difficult as the majority of mites live
inside the sealed brood for reproduction and are well
protected from different methods of control (Hoppe
et al., 1989). Using acaricides was effective against
V. jacobsoni but their application within the hives
tends to contaminate the wax and honey, also the
mite can develop resistance against these chemicals
(Ifantidis, 1987). On the other hand, some scientists
used the essential oils to control this pest
(Fathy& Fouly,1993& 1995, EI-Shemy et al., 1995,
El-Shemy,1997 and Allam et al., 2003& 2004). Also,
genetic control by using the local Egyptian race A.
mellifera lamerckii is useful. Cross breeding
between two geographical races especially with
Egyptian race A.m. lamarckii was very impotant for
future bees to tolerate diseases and help for

difference in genetic structure in hybrids
(Abo-Shady, 1939, Allam 1999 and Allam et al.,
2004). Guzman et al. (1996) found that the
European, Africanized and hybrid honeybees
differed in susceptibility to Varroa infestation. They
added that European brood was twice as attractive to
female Varroa compared to Africanized brood.
Bienefeld (1996) reported that reducing the duration
of the length of the capped brood phase is
considered to be a good approach for breeding
honeybees resistant to V. jacobsoni. Allam
et.al.(1999) found that hybrid stock from the
Egyptian mother was most susceptible  The
tolerance of stock has been attributed to cleaning
movements, shorter post capping period, the
durations of all biological aspects and behaviour.
The hybrid between Egyptian virgin x hybrid
Carniolan male, (the hybrid between Carniolan
female x 1st, 2nd, 3rd Carniolan male and the
Carniolan race Apis mellifera carnica). The genetic,
in combination with cultural control can be
recommended throughout the year to keep the
population of Varroa mite under control and to avoid
the contamination of honey and wax with the
acaricides during the honey flow season. In contrast,
using chemical control in combination with genetic
control was the best way for controlling Varroa and
strength of colonies. This last result can be
recommended as a part in the program of integrated
pest management during fall in high infestation of
Varroa mite especially in big farms which use
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honeybees as pallinators. Therefore, this work was
carried out to evaluate the efficacy of some essential
oils (mint, chamomile, lemon, black cumin,
geranium) compared with a chemical pesticide
(mitac) in controlling the Varroa mite in colonies
headed by hybrid Egyptian queens (A. mellifera
lamerkii) mated with hybrid carniolan drones (A.
mellifera canica) (H.L.H).

MATERIALSAND METHODS

Experiments for controlling Varroa mite were
carried out during September-December 2005 in
Giza Governorate (Kerdasa region) in private apiary.
Thirty naturally infested honeybee colonies nearly
similar in their strength and headed by hybrid
Egyptian queens (A. mellifera lamerkii) mated with
hybrid carniolan drones (A. mellifera carnica)
(H.L.H) were used. The colonies were divided into
six stocks (5 colonies as replicates for each
treatment and 5 colonies as control). Preiminary
tests were carried out to decide the appropriate dose
of oils and its side effects on bees and queens.

Tested materials:

1- Geranium  ail
Geraniacese).

2- Lemon oil (Citrus aurantifolia, Rutaceag).

(Pelargonium graveolens,

3- Chamomile il (Matricaria chamomilla,
Compositag).
4- Common  spearmint  oil (Mentha  spicata,
Labiatae).

5- Black cumin oil (Nigella sativa, Umbelliereae)
extracts of seeds.

6- Mitac® EC (An emulsifiable containing 20% wi/v
amitraz).

Preparing essential oilsand mixtures:

1- Geranium oil was prepared by mixing 15 ml il
with 0.5 ml Triton-x (emulsifier) and sufficient
water to obtain 100 ml of solution.

2- Lemon oil was prepared by mixing 15 ml ail with
sufficient water to obtain 100 ml of solution.

3- The first mixture was 5 ml from each geranium,
lemon, chamomile and mint with water added to
obtain 100 ml of solution.

4- The second mixture was 5 ml lime, 5 ml black
cumin and mint oil with water added to obtain
100 ml of solution.

5- Mitac (Amitraz) was prepared by mixing 5 ml
from mitac with sufficient water to obtain 100 ml
of solution.

Experimental procedures:

All colonies were treated with strips of cotton
material  (20x2.5cmx5mm) saturated with oils
(15ml) from solution. One cotton strip was hanged
between middle combs every week in all treatments

for 14 weeks.

Assessment of the efficacy levels:

The infestation levels in all experimented colonies

were determined before and after each application,

through the following data:

1- Number of dead mites fallen down on a white
card board (coated with Vasdline) located under
the colony.

2- Number of mites in random sample of
approximately 100 live bees.

3- Number of mites in 20 cells of each worker and
drone brood (if available) or in 20 workers cells
if drone brood was not available

4- The area of sealed worker brood (colony
strength). The efficacy of the tested essential
oils was calculated after each application
according to the equation of Girdani and Leporati
(1989):

No. of dead Varroamites

Total No. of Varroamites

"Dropped mites as a result of the trestment + natural

mortality

Dropped mites + natural mortality in control + No. of
mites on 100 live bees + No. of mites in 20 cells of
brood.

Rate of efficacy %= X 100

RESULTSAND DISCUSSION

Experimental data presented in table (1) show
that:

1- Geranium ail:

The efficacy rate ranged from 19.7 to 47.79%
(average: 37.27%) through all treatments. Number
of dead mites ranged from 5.8 to 33.9 mites /col.
weekly (average: 18.44 mites/col.).These results are
similar to those of Allam et al. (2003) who used
jasmine oil and found that the rate of efficacy
ranged from 12.4 to 40.8% (average:22.4%). Also,
Ismail et al. (2006) used geranium oil in autumn
2000&2001 and found that infestation level on
worker brood decreased significantly from 3.33% to
1.67% and infestation level on adult bees decreased
significantly from 5.03% to 2.37%. These agree with
those of Allam et al. (2005),who recorded that the
least range number of dead mites throughout the
year 2000-2001 in El-Wasta (Beni-Suef
governorate) was 1.8 to 134 mites/col./month; these
results may be due to the cultivation of geranium
around bee hives.

2- Lemon oil:

The efficacy rate ranged from 21.57 to 45.22%
(average: 32.56%) through all treatments. Number
of dead mites ranged from 8.2 to 34.4 mites/col.
weekly (average: 19.74 mites/col.). These results
agree with those of Elzen et al. (2000) who used
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four essential oils found in citrus leaves (citral,
limonene, citronellal and linalool) and found citral to
be the most effective with 72.8% knockdown of
mites from infested bees exposed to this compound.
Clark (1997) who used ApilifeVAR pads (i.e,
essential oils) in autumn 1995 and 1996, found that
average efficacy was 80 % and 82 % respectively.
However, addition of lemon oil or lemon juice to
sugar solution led to decrease population of Varroa,
as lemon has an effect on Varroa control. These
results agree with those of Allam et al. (2004). This
is a new method for cultural control of Varroa as a
lot of beekeepers add lemon juice to sugar solution
for more activities in honey bee colonies. In this
study, a new function for this culture operation to
decrease Varroa population was demonstrated.

3- Mixture of geranium, lemon, chamomile and
mint oils:

The efficacy rate ranged from 18.57 to 65.15%
(average: 37.59%). Number of dead mites ranged
from 6.8 to 50.3 (Table 1) mites/col. weekly
(average: 23.67 mites/col.). These results could be
compared with those of Allam et al. (2003). They
used mixture of jasmine, neem and black cumin oils
and reported that the efficacy rate ranged from 20.8
to 66.9% (average: 47.6%) and found that the
number of dead mites ranged from 18.3 to 158
mites/col. weekly (average: 44.20 mites/col.). These
results are supported by those of Allam et al. (2005)
who recorded that the least range number of dead
mites throughout the year in 2000-2001 was 3 to
76.7 mites/col/month, in Sennoris region (Fayoum
governorate), due to chamomile (M. chamomilla)
planted greatly around bee hives.

4- Mixture of lemon, black cumin and mint oil:

The efficacy rate ranged from 23.19 to 48%
(average: 36.27%). Number of dead mites ranged
from 11.2 to 39 mites/col. weekly (average: 23.97
mites/cal.). These results are in accordance with
those of Allam et al. (2004). They used smoking
with fresh leaves of eucalyptus and dry leaves of
mint and reported that the efficacy rate ranged from
37 to 83% with an average of 57% and the number
of dead mites ranged from 15.5 to 113.5 mites/col.
weekly. Also, Allam et al. (2003) used mixture of
mavrik, jasmine and black cumin oils and found that
the efficacy rate ranged from 11.3 to 80.9%
(average: 38.2%) and reported that the number of
dead mites ranged from 7.7 to 59.3 mites/col.
weekly (average: 24.7 mites/coal.).

5- Mitac:
The efficacy rate ranged from 38.12 to 67.65%
(average: 53.64%). Number of dead mites ranged

from 13.2 to 29.4 mites/col. weekly (average: 22.67
mites/col). These results are in agreement with those
of Baxter et al. (1999) who used Apivar (amitraz
500 mg/strip) in plastic strips and found Varroa
mortality 97.99 %, and an increase mortality of 1-3
day old larvae 61 % vrs. 83 % for control. Kumova
(2001) used Amitraz (vamitrat, on paper strips) and
found it 91.1% effective on Varroa jacobsoni.

Overall comparison:

The comparative results of geranium oil, lemon
oil, the first mixture of geranium, lemon, chamomile
and mint, the second mixture of lemon, black cumin
and mint and the last suspension was mitac for
controlling Varroa mites could be summarized in the
points:

* Fluctuations were noted in the efficacy rate
between applications. The efficacy of all treatments
during the first and second applications
ranged from 18.44 to 48.00 %, while ranged from
18.57 to 67.65% for the third, fourth and fifth
applications. It ranged from 32.1 to 65.15% for the
sixth and seventh applications. These fluctuations
may be due to higher temperature in the first
month (28.5-28.8°C) than in the second month
(21.8-26.3 °C) and the third month (17.1-21.1°c).
Temperature could act as a biotechnical treatment
againt Varroa mites as high temperatures
negatively affect its activities. On the other hand,
these ranges of temperature were optimum for mite
reproduction. These results agree with those of
El-Shemy et al. (2001) who found that the higher
efficacy of natural materials in 1996 than in 1997
could be due to the higher temperature in the
former (344 °C) than in the latter year (31-35°C).
Also, Allam et al. (2003) found that fluctuations
were noted in the efficacy rate between
applications and recorded that these fluctuations
may be due to higher temperature in the first month
(32-36°c) than in the second month (22-29 °C).

According to these results, Mitac was the most
efficient of all tested treatments. However, It may
has some side effects according to treatment with a
fumigation strips of Apivrol (amitraz) which was
used by Bah (1999) who found an increase
mortality of 1-3 day old larvae (61% vrs. 83% for
contral). Also, Lupo and Gerling (1990) found that
some bees | eft their hives. Henderson and Bowman
(1988) recoded high adult bee mortality in package
bees. The mixture of geranium, lemon, chamomile
and mint was more efficient than the mixture of
lemon, black cumin and mint and single oil. These
results indicated that using mixture of essential oils
is more suitable with cotton strips in control Varroa
mite. Geranium oil was more efficient than lemon



oil through all treatments during seven
applications. Allam et al. (2003) found that the
mixture of jasmine, neem and black cumin was the
most efficient of all the tested mixtures and neem
oil was the best. Also, Ismail et al. (2006) used
geranium oil and found that mite infestation
decreased from 32.67% to 26.67% with an average
21.4%.

» Essential oils were safe to human and bees as
residue in honey is low even after long term
treatments. Terpenes (mainly mono-terpenes) were
the main components of essential oils, making up
about 90% of the total. Most essential oils were
mixtures of more than 50 components and many
essential oil components naturally occur in honey
(Imdrof et al. 1999 & Allam et al. 2003).

 Essential oils may be more efficient in colonies

when used soaking cotton strips, but not by
spraying, as in the latter bees were more excited
because of possible disturbance in queen
pheromone inside colonies.  Nevertheless,
resistance to essential oils possibly develops, as in
the case of synthetic pesticides. Since oils mix
poorly with water, addition of an emulsifier such as
triton-x is necessary. The use of essential oils can
not be considered as the panacea. Integrated pest
management strategy includes the following items:

1- Cutting out of drone brood (after trapping
Varroa).

2- Thermal treatment (expose apiaries to sunshine)
Allam et al. (2003).

3- Application of essential oils(in cotton strips).

4- Cultura control by addition lemon oil or lemon
juice to sugar solution.

5- Putting the colonies in citrus garden and
cultivation of geranium or chamomile around
apiaries (These new cultural control) added to
IPM programme.

6- Good apicultural management practices.

7- Geneic improvement by using hybrid queens
between A. mdlifera carnica (drones) and
Amelifera lamerkii (virgins), could be an
effective and reliable method for the control of
Varroa destructor.
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