
Research Journal of Agriculture and Biological Sciences, 7(1): 89-97, 2011
ISSN 1816-1561
This is a refereed journal and all articles are professionally screened and reviewed

ORIGINAL ARTICLES

89

Corresponding Author: Nageh S.M. Omran, Plant Protection Dept. Faculty. of Agric., Sohag University, Egypt 

Occurrence of Varroa Mites Inside Honeybee Colonies and Control It's Using
Volatile Oils.

1Nageh S.M. Omran, 2Moustafa H. Hussein, 3Mohamed M. Khodairy and 4Awad M. Awad

1Plant Protection Dept. Faculty. of Agric., Sohag University, Egypt.
2,3Plant Protection Dept. Faculty of Agric., Assiut University, Egypt.
4Plant Protection Dept. Faculty of Agric., South Valley University, Egypt.

ABSTRACT

The present investigation was carried out in Qena region Upper Egypt, during three successive seasons,
2005-2007 to study occurrence of Varroa destructor inside honeybee colonies, its effect on certain activities
of honey bee colony and it control by using four volatile plant oils. Results obtained, indicated that maximum
monthly mean numbers of occurrence of Varroa inside honeybee colonies were 33.66 and 38.00 mites on Nov.,
4 and Dec., 16, during 2005, respectively, and were 48.66, 41.33 and 31.44 mites on Feb., 4, Dec., 23 and
Nov., 4 during 2006, respectively. A seasonal maximum foraging and pollen-gathering activity of honeybee
workers were found 92.8 and 21.83 individuals, on July, 29, during 2005 and 2006, respectively, while in June
no found significant differences during two seasons. Maximum sealed broods rearing were noticed 698.65 and
733.28 inch2 in May, 27 and June, 8 during 2005 and 2006, respectively. Unsealed broods were 541.00 and
578.87 on May, 27 during 2005 and 2006, respectively. While maximum honey area were 706.42 and 755.87
inch2 on June, 8 during 2005 and 2006, respectively, Pollen area storing were 328.33 and 348.42 inch2 on May,
3 and 15 during 2005 and 2006, respectively. The high bee populations inside bee hive were 21320 individuals
on June, 8 and June, 20 during 2005 and 2006, respectively. Highly significant negative correlation was
observed between Varroa and Pollen – gathering and foraging activity were r = - 0.900** and – 0.823**
during 2006, respectively. In relation to control of Varroa parasite by using four volatile plant oils, data
revealed that all tested oils proved efficient in control. The tested materials can be arranged in descending
order according to their potency as: Coriander, Marjoram, Black cumin and Peppermint.

Key words: Varroa mites, volatile oils, honeybee colonies, foraging activity, pollen gathering, brood rearing,
honey and pollen area.

Introduction

The serious ectoparasitic mite, Varroa destructor Anderson & Trueman (formerly V. jacobsoni Oud.), is
a subject of concern to beekeepers worldwide. This mite which feeds on haemolymph of brood and adult bees
causes colony disorder, weakness, decrease in brood and deformation of bees. It also reduces colony ability
to pollinate plants (De Jong et al. 1984). In Poland from mid-August to the end of September, 49.3% of
colonies were affected by Varroa (Romaniuk and Wawrzyniak, 1991). It was possible to use hive debris counts
to predict the degree of infestation.  Furthermore, counting fallen mites might be a useful method of estimating
the rate of growth of Varroa in colonies (Calatayud and Verdu, 1993). A method for monitoring the population
size of the mites was developed in Danish apiaries.  The results suggest that a straight linear model descries
the relationship between the mite population present in a colony and the calculated daily number of naturally
dead mites collected on inserts during either 1-week or 3-week periods before sampling (Brodsgaard and
Brodsgaard, 1998). The correlation between the number of fallen mites and honey yield produced later in the
season was highly significant (Poklukar, 2001).Arguello-Najera and Vandame (2003) found that, the
combination of infestation and adverse environmental conditions in some seasons had a strong impact on the
colonies, producing many death. In Greece, high mortality rate of varroa mite was estimated during the second
half of summer as well as at the end of autumn (Liakos et al., 2003). Nemkova (2003) showed that,
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differences in dynamics changes of number of varroa mites in honey bee colonies and adapted to different
regions of Ukrania. Overall, Russian honey bees had about half the number of varroa mites found in domestic
colonies at the end of the experiments. Varroa destructor is the most serious parasitic pest attacking honey
bees (Apis mellifara) all over the world, causing severe weakening or even death of colonies if left
uncontrolled (Pohorecka and Bober, 2007). The 24 hour natural fall of Varroa destructor mites in over
wintered colonies was 4.7 times higher in July and 2.3 times higher in September, then in colonies established
from natural swarms. Non-swarming honey bee colonies had a 12 times greater natural mite fall in 24 hour
than those colonies that had swarmed (Szabo, 2008). The product tested ("Apilife/VAR") contains Thymol
(74.1% wt/wt), Eucalyptol (16.0%), Menthol (3.7%) and Camphor (3.7%), on a vermiculite carrier (2.5%).
In colonies treated for a total of 38 days, 96.4% of the mites were killed, and in colonies treated for 79 days,
99.0% (Rickli et al., 1991)., Honeybee colonies infested with V. jacobsoni were fed with an aqueous extract
of seeds of Coriandrum sativum and sugar syrup during winter and spring. The average number of dead mites
in these colonies was significantly higher than in controls, and mite infestations of adults and pupae in treated
colonies were reduced by over 70%. These colonies reared significantly more brood and produced more honey,
average 9.8 kg/colony compared with 6.3 kg/colony in control, in Assiut, Egypt, (Shoreit and Hussein, 1994).
In field trials in USA, honeybee colonies infected with V. jacobsoni were treated with a blend of Thymol
(75%), Eucalyptus oil (18%), Menthol (3.5%) and Camphor (3.50%). Other colonies were treated with linalool.
Each treatment was delivered on the top-bars of the upper hive body. Two treatments, each of 17 g. of test
material, were applied to the colonies in November. Average mite mortality as (96.7%) in the colonies
receiving the blend of plant extracts, (27.5%) linalool, (4.4%). (Calderone and Spivak, 1996). Oils from 6 plant
species were tested at various concentrations by spraying-groups of caged workers with an emulsion of the oil.
The oils were from Cymbopagon flexuosus, Thymus vulgaris; Rosmarinus officinalis, Marjorana hortensis,
Foeniculum vulgare and Salvia officinalis. When the oil emulsions were sprayed on to bees in colonies infested
with V. jacobsoni, rosemary oil was the most effective (Fathy and Fouly, 1997). The reduction in varroa
population on worker bees was 90.5%, 89.7%, 88.0% and 96.1% by using thymol, camphor, garlic and thymol
+ camphor, respectively. Mite mortality was significantly related to repetition of treatments. The reduction in
infested brood cells was 89.6%, 92.3%, 87.0% and 94.1% after the third treatment with materials used in these
trials (Haggag and Badawy, 1999). Savory, rosemary, marjoram, dillsun and lavender essences were used at
concentrations of 2 and 1 g/100g caused varroa mite mortality rates more than 97 and 95%, respectively, in
a laboratory bioassay.  Also, spearmint essence at 2 g/100g was able to kill more than 97% of varroa mites.
Spraying honey bee workers infested with mites by savory, spearmint and dillsun essences at 2 g/100g caused
from 43-58% varroa mortality (Ariana et al., 2002). Results of Allam et al., 2005 in Egypt indicated the
importance of the control of varroa mite from end of August to end of December.
The main objective of this worker is to: 
1. Survey of varroa, inside honeybee colonies.
2. Study of the relationship between the varroa mite and activities of honey bee colonies.
3. Use of some natural volatile oils for controlling of varroa in honeybee colonies.

Materials and methods

The present investigation was carried out in Qena region through three successive years of 2005, 2006 and
2007. Laboratory studies were achieved in Department of Plant Protection, Faculty of Agriculture, South Valley
University. 

1. Survey of varroa inside honeybee colonies:

Weekly inspection from three 1st hybrid Carniolian honeybee colonies was separately conducted from
Jan.,7 till Dec., 30 during  2005 and Jan., 6 till Dec.,29 during 2006.  Workers larvae and pupae infected with
ecto-parasitic mite Varroa destructor were weekly counted. Weekly, monthly means, and percentages of
monthly abundance of studied parameters, were calculated.

2. Activities of honeybee colonies:
2.1: foraging and pollen gathering activities:-

Total numbers of outgoing workers, or foragers, and ingoing pollen-collectors, were counted weekly from
the tested colonies, from June, 7 till Dec., 30 during 2005 and June, 6 till Dec., 29 during 2006.  Ten readings,
each of them during one minute, using stopwatch, were made at each count, in each of the colonies under
investigation. Six counts were made weekly, over one day, at 2-hour intervals, starting from 7 a.m. till 5 p.m.
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Average number of outgoing workers or ingoing pollen-collectors/day/min. was calculated. Monthly foraging
and pollen-gathering activities were estimated.

2.2: Food stores areas (honey & pollen):-

Surplus sealed honeys, and stored pollen or bee bread, in sq. inch., were measured every twelve days, in
inspected colonies, from Jan., 3 till Dec., 30 during 2005 and 2006 seasons, using a standard frame divided
into square inches. Average area of food stores/colony was estimated and monthly activity of storing food was
calculated. 

2.3: Broods rearing (sealed & unsealed):-
Broods rearing activities were conducted every twelve days, from Jan., 3 till Dec., 30 during 2005 and

2006 seasons. Monthly average of these activities and their percentages were calculated. For estimating the
areas of sealed and unsealed workers cells (in sq. inch.) in each of the inspected colonies, a standard frame
divided to square inches was used. 

2.4: Bee population: -
Numbers of combs covered with bees from both sides were counted, from Jan., 3 till Dec., 30 during 2005

and 2006 seasons in all colonies under investigation. Bees or adult population was estimated in the rate of
2000 adult bees which can cover a comb from both sides (Hauser and Lensky, 1994).

3- Control of varrroa mite in honeybee colonies:-
Effects of four natural volatile oils on varroa mites inside brood cells and in hive debris were studied

during 2007. The used volatile oils were: Coriander, Marjoram, Black cumin and Peppermint. Each tested oil
used at the rate of 3 ml/litre water or concentration of 0.3% and sprayed in three colonies by Shoreit and
Hussein, (1994) at the rate of 1ml/comb. Three control colonies were sprayed with water only at the same rate
as treatments (1ml water/comb). Spraying was conducted one day weekly from June till December, 2007. Pre-
counts and post-counts were conducted in order to know the effects of tested oils on varroa falling on hive
bottom.

4- Statistical analysis of obtained data:-
Relationships between varroa mites and different studied activities of colonies, from one side and different

activities of colonies from another side, were analyzed statistically using simple correlation and regression.
Regression models were also calculated for the major factors affecting activities. The effect of volatile oils on
varroa, were computerized using Analysis of Variance. Means were compared according to Duncan's Multiple
Range Test.   

Results and dissections:

Occurrence of varroa inside honeybee colonies:

Fig. 1 shows mean weather factors during 2005/2006 in Qena region. Fig. 2 shows the weekly activity
of varroa inside honey bee colonies during 2005 and 2006. Maximum mean weekly number of adult varroa
/colony, 38.00 adult, was found on December, 16, 2005.This ratio of varroa mite in honey bee colonies cause
dangerous problem. Correlations between weather factors and varroa inside honeybee colonies during 2005
were presented in table1. Of our findings in this study is clear that the varroa mites be increasingly prepared
at the beginning and the end of the season and the numbers of varroa will be low in the mid-season or in
activity season, it appears that in Figure 1. To explain, we can say that the high temperatures in summer, it
has reduced the number of varroa. . The second reason is to increase the population of bees within the colony
is not offset by the same increase in population Varroa appears the incidence of low despite.

Concerning mean number of varroa mites/colony, highly significant negative correlation (-0.677, -0.601,
-0.430 and -0.651) were detected with each of Max., Min. temp. ºC, wind speed and sun-shine period,
respectively, during 2005 also same correlation varroa and studied weather factors, was significant and negative
during second season. Highly significant and positive correlation was observed with R.H % in Qena region.

These results agreements with Kyntschey, 1985. Demonstrated that the factors may encourage or reduce
infestation by V. jacobsoni: (1) the level of infestation is higher in weak colonies than in strong ones: (2) the
presence of drone brood-preferred by the mites-reduces the infestation of worker brood, but in late summer,
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mite numbers increase in worker brood and on adults: (3) if the beekeeper limits egg laying in August by
confining the queen, the mite invasion rate in the following spring can be up to 4% lower; (4) the optimal
temperature for the development of the honeybee colony was higher than that for mite development therefore,
if the temperature in the hive was reduced a little, the level of infestation rises. Mites were seen on the cell
walls and on the late-stage infected larvae. It could not be ascertained if the mites were feeding, but only adult
female varroa were collected. (Sammataro, 2004). In Croatia, Tucak et al., 2002 reported that. the most
prevalent diseases were nosema disease and varroa disease and Pohorecka and Bober, 2007, stated that Varroa
destructor is the most serious parasitic pest attacking honey bees all over the world, causing severe weakening
or even death of colonies if left uncontrolled.

ІІ- Activities of honeybee colonies:
a- Seasonal foraging and pollen-gathering activities of honeybee colonies:

Fig. 3 shows that, the maximum mean of foraging of workers was noticed at July, 29, 2005, 92.8
workers/min./colony. The associated weather factors (Fig. 1) were: 40.9 ºC max. temp., 28.3 ºC min. temp.,
17.08% R.H., 7.46 knot wind speed and 12.2 hrs. sun-shine period. Maximum mean of pollen-gathering activity
was found at the same date (21.83 workers/min./colony).

Maximum monthly mean of foraging, 66.75 workers/ min. / colony/ month, was found during August.
Maximum monthly average of pollen-gathering activity, 11.26 workers/ min. / colony/ month, was noticed
during July. Minimum monthly mean of foraging and pollen-gathering activities were observed during March
and December, respectively.

Fig. 1: Mean weather factors during 2005/2006 in Qena region.

Fig. 2:Varroa mites inside honeybee colonies (mean numbers/colony), during 2005, 2006 in Qena region.

Fig. 3: Foraging and pollen-gathering activities (mean numbers of workers/min./colony), during  2005, 2006
in Qena  region.
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Fig. 4: Mean weather factors during 2005/2006 in Qena region.

Fig. 5: Mean of honey area and pollen area, (in sq. inch/colony), during 2005, 2006. in Qena region.

Fig. 6: Mean of sealed, unsealed workers brood area (in sq. inch/colony), during 2005, 2006. in Qena region.

Fig. 7: Mean of Bee population, during 2005, 2006. in Qena region.

During 2005, highly significant and positive correlation was detected between temperature with both of
foraging and pollen-gathering activities of colonies, the value of correlation were ringed from +0.421 to +0.731,
during two seasons. Highly significant positive correlation was detected between foraging activity with both
of wind speed and sun-shine period. Also, the correlation was positive and highly significant between sun-shine
period and pollen-gathering activity. Highly significant negative correlation was detected between R.H.% with
foraging activity, while this relation was significant with pollen-gathering activity (Table1).

Maximum mean of foraging of honeybee workers was noticed at October, 20, 2006, 38.55
workers/min./colony. The associated weather factors were: 33.1 ºC max. temp., 19.7 ºC min. temp., 26.13%
R.H., 4.96 knots wind speed and 10.8 hrs. sun-shine period. While maximum mean of pollen-gathering activity
was found at June, 9, 2006 (16.44 workers/min./colony).

Maximum monthly mean of foragers during 2006, was found during August (34.83 workers /min. /colony
/month). Maximum monthly average of pollen-gathering activity, 11.62 workers /min. /colony /month, was
noticed during August also. Minimum monthly mean of these activities was observed during December. Highly
significant and positive correlation was detected, during 2006, between temperature with both of foraging and
pollen-gathering activities of honeybee colonies, while this correlation was negative in case of R.H. %. The
correlation was highly significant and positive between wind speed with foraging activity, and just significant
with pollen-gathering activity. Highly significant positive correlation was detected between sun-shine period
with each of foraging and pollen-gathering activities. Highly significant positive correlation was detected
between foraging and pollen-gathering activities, during 2006 (Table 1).
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b- Food stores, brood rearing and bee population of honeybee colonies:

Data of food stores in honeybee colonies, during 2005 and 200 seasons are presented in Fig. 5 show that,
maximum surplus honey areas, in sq. inch. /colony was 706.42 sq. inch. /colony on June, 8, 2005, Maximum
monthly mean of stored honey in colonies, 364.50 sq. inch /colony /month, or about one /third of annual honey
storing was found during same month. Maximum pollen-storing in honeybee colonies was found during May,
while it was noticed later during August. No honey-storing was observed in honeybee colonies during
December-March period, also no bee bread was noticed during November. Feeding of honeybee colonies during
these months is of special merits.

Fig. 6 shows, that the twelve days means areas (in sq. inch. /colony) of sealed and unsealed workers
brood, 2005 and 2006. Maximum sealed and unsealed brood area was 698.65 and 541.00 sq. inch. /colony was
noticed on May 27, 2005, respectively, maximum monthly brood areas were observed earlier during May.
Minimum brood rearing was noticed during November. 

From results El-Bassiouny, 2002 clear four peaks were observed in Sinai, Egypt, for: brood rearing area,
number of brood cells, pollen area, and number of pollen cells, number of combs which covered with adult
worker bees and the number of sealed honey per colony. These peaks were recorded on 6 March, 14 April,
10 May and 18 June, respectively.

Also in same Fig. 6 during 2006 show that, the brood rearing of workers by honeybee colonies obtained,
maximum sealed and unsealed workers brood area (in sq. inch. /colony) in honeybee colonies, were 733.28
and 578.87 sq. inch. / colony was noticed on June, 8, and May, 27, 2006. Maximum monthly sealed brood
area in colonies was found during June, but same maximum monthly unsealed brood area in colonies was
found during May. Least brood rearing in honeybee colonies was found during November.

From results in Fig. 7 shows the bee population inside bee colony during 2005 and 2006, the maximum
bee population was 21320.00 individuals during June 8, 2005, while this number were 21320.00 individuals
during June 20, 2006.

Data in Table 1 show that, highly significant positive correlation + 0.690, +0.596 and +0.611 was detected
between food-stores (honey area) with each of brood rearing (sealed brood, unsealed brood) and bee population
during 2005 season, while during 2006 season were +0.630, +0.584 and +0.546, respectively, same correlation
+0.862, +0.852 and +0.826 was detected between food-stores (pollen area) with each of brood rearing (sealed
brood, unsealed brood) and bee population during 2005 season, during 2006 season were +0.815, +0.858 and
+0.790, respectively. Positive correlation was noticed between food-stores (honey area) and both of foraging
and pollen-gathering activities. Highly significant positive correlation was detected between the two kinds of
food stores in honeybee colonies during 2005. From same Table 1, found that, highly significant negative
correlation was detected between varroa mites with each of foraging, pollen-gathering and pollen area activities
during two years. From same table clear highly significant positive correlation was detected between brood
rearing, with each of bee population and food stores. This relation was negative varroa mites. Highly
significant positive correlation was detected between bee population with each of brood rearing, food stores,
foraging and pollen gathering activities, while this relation was negative with varroa during 2006. Highly
significant positive correlation was detected between food stores with each of brood rearing and bee population.
Data in the same table show that storing pollens was affected drastically more than stored honey, by the
infestation of honeybee colonies.

These results agreements was Hussein (1981) found that a positive and significant correlation between
sealed brood are and honey production in Assiut region, Egypt. A positive and significant correlation was
found between pollen-gathering activity and brood rearing of trapped colonies. Honey productivity and brood
rearing activity of trapped colonies were less than control. He also in (1983) noted that it is possible to predict
the honey production in August-September, based on the data of spring brood rearing in March.

Table 1: Simple correlation coefficients between some activities of honeybee colonies with Varroa mites during 2005 and 2006.
Variables Year Varroa Honey area Pollen area Sealed brood Unsealed brood Bee population
Maximum temp., ºC 2005 - 0.677 +0.451 +0.729 +0.763 +0.655 +0.833

2006 -0.677 +0.502 +0.758 +0.773 +0.648 +0.881
Minimum temp., ºC 2005 - 0.601 +0.451 +0.719 +0.743 +0.635 +0.884

2006 - 0.601 +0.480 +0.733 +0.757 +0.633 +0.890
Relative humidity (%) 2005 +0.623 -0.527 -0.848 -0.846 -0.814 -0.831

2006 +0.623 -0.789 -0.795 -0.789 -0.795 -0.840
Wind speed 2005 - 0.430 +0.336 +0.767 +0.691 +0.537 +0.768

2006 - 0.430 +0.454 +0.780 +0.779 +0.675 +0.834
Sun-shine period 2005 - 0.651 +0.532 +0.794 +0.835 +0.744 +0.938

2006 - 0.651 +0.365 +0.491 +0.599 +0.542 +0.722
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Table 1: Continue
Foraging 2005 - 0.773 +0.428 +0.584 +0.634 +0.496 +0.751

2006 -0.823 +0.770 +0.543 0.641 +0.503 +0.448
Pollen-gathering 2005 - 0.843 +0.393 +0.530 +0.607 +0.460 +0.716

2006 - 0.900 +0.852 +0.615 +0.606 +0.621 +0.501
Varroa 2005 - -0.555 -0.851 -0.773 -0.719 -0.739

2006 - -0.640 -0.908 -0.828 -0.800 -0.866
Honey area 2005 - - +0.611 +0.690 +0.596 +0.611

2006 - - +0.613 +0.630 +0.584 +0.546
Pollen area 2005 - - - +0.862 +0.852 +0.826

2006 - - - +0.816 +0.858 0.790
Sealed brood 2005 - - - - +0.880 +0.893

2006 - - - - +0.801 +0.840
Unsealed brood 2005 - - - - - +0.789

2006 - - - - - +0.779

Ш: Using of volatile plant oils in control of varroa mite:

Data of the effect of four volatile oils; coriander, marjoram, black cumin and peppermint, on numbers of
fallen varroa at the bottom of the hive are presented in Tables (2, and 3).

from data show that the grand total and (general mean) numbers of fallen varroa /colony, at the bottom
of hive, before and after treatment, or times more of increment, after application of tested plant oils, were as
follow: Coriander, 19.17 (3.20) and 58.81 (9.80), or 3.07 times more; Marjoram, 12.48 (2.08) and 53.73 (8.08),
or 4.31 times more; Black cumin, 8.06 (1.34) and 32.83 (5.47), or 4.07 times more; and Peppermint, 10.07
(1.68) and 27.57 (4.60), or 2.74 times more; while in control, they were, 11.17 (1.86) and 34.63 (5.77), or 3.10
times more.

The toxic action of four volatile oils; Coriander, Marjoram, Black cumin and Peppermint, on numbers of
fallen varroa at the bottom of the hive is presented in Table (3). Data clearly indicate that the tested volatile
oils could be desendingly arranged as follows, Coriander, Marjoram, Black cumin, and Peppermint.

Table 2: Average number of reduction varroa, during 2007.
Treatment G. total G. mean  Significance Times more
Coriander Before 19.17 3.20 H.S. 3.07

After 58.81 9.80
Marjoram Before 12.48 2.08 H.S. 4.31

After 53.73 8.95
Black cumin Before 8.06 1.34 H.S. 4.07

After 32.83 5.47
Peppermint Before 10.07 1.68 H.S. 2.74

After 27.57 4.60
Control Before 11.17 1.86 H.S. 3.10

After 34.63 5.77

Table 3: Differences between reduction of number varroa after spraying with some plant volatile oils.
Treatment Before After
Coriander 3.20 a 9.80 a

Marjoram 2.08 b 8.95 a

Black cumin 1.34 cd 5.47 b

Peppermint 1.68 bc 4.60 bc

Control 1.86 bc 5.77 b

Means followed by the same letter in the same row are not significantly different at 0.05 level of probability by Duncan's multiple range
test.

In Assiut, Egypt, honeybee colonies infested with V. jacobsoni were fed with an aqueous extracts of seeds
of Coriandrum sativum and sugar syrup during winter and spring. The average number of dead mites in these
colonies was significantly higher than in control, and mite infestations of adults and pupae in treated colonies
were reduced by over 70%. These colonies reared significantly more brood and produced more honey, average
9.8 kg/colony compared with 6.3 kg/colony in control (Shoreit and Hussein, 1994). Ruffinengo et al., (2007)
concluded that T. minuta and H. latifolia essential oils can have important roles in an integrated pest
management program for the control of varrosis in honeybee colonies. 

Conclusion:

Of the summary of this study can be said that all the activities of honeybee colonies, each of; foraging
activity, gathering of pollen, honey, food stock inside the honey bees colony, and count bee individuals more
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when low numbers of varroa inside honeybee colony. It is therefore recommended the use of volatile plant oils,
which are safer to bees and bee products of pesticide pollution in the case of the use of pesticides in the fight
against varroa mite. We recommend using of natural materials such as volatile oils which a given good results
when used in the control and the results were less than the use of pesticides, but the pesticides cause serious
damage to human health, especially the majority of people who eat honey bees are sick and the older, children
and pregnant women. Shall be the secretariat, not use any pesticides within the honeybee colony, whatever the
result.

References

Allam, F., M.F. Sally, A. Hussein Rizk and A.U. Zaki, 2005. Seasonal fluctuation of infested levels of Varroa
destructor on honeybee colonies in Middle Egypt.  Menuofia J. Agric. Res., 30(2): 689-708.

Arguello-Najera, O. and R. Vandame, 2003. Population dynamics of Varroa destructor in island of the
Mexican Pacific.  Proc. 38th Int. Apic. Congr., 24-29 August 2003, Ljubljana, Slovenia. Book of Abstracts,
706.

Ariana, A., R. Ebadi and G. Tahmasebi, 2002. Laboratory evaluation of some plant essences to control Varroa
destructor (Acari: Varroidae).  Experimental and Applied Acarology, 27(4): 319-327.

Brodsgaard, C.J. and H.F. Brodsgaard, 1998. Monitoring method as a basis for need-based control of Varroa
mites (Varroa jacobsoni) infesting honeybee (Apis mellifera) colonies. ATLA, Alternatives to Laboratory
Animals, 26(4): 413-419.

Calalayud, F. and M.J. Verdu, 1993. Hive debris counts in honeybee colonies: a method to estimate the size
of small populations and rate of growth of the mite Varroa jacobsoni Oud. (Mesostigmata: Varroidae).
Experimental and Applied.

Calderone, N.W. and M. Spivak, 1996. Plant extracts for control of Varroa mite in the honeybee.  Wisconsin
Badger Bee, pp: 1-3.

De Jong, D., L.S. Goncalves and R.A. Morse, 1984. Dependence on climate of the virulence of Varroa
jacobsoni. Bee World, 65(3): 117-121.

El-Bassiouny, M.N., 2002. Seasonal activity of honeybee colonies at El-Arish, North Sinai Governorate. Annals
of Agricultrual Science, Moshtohor, Faculty of Agriculture, Zagazig University, Moshtohor, Egypt, 40(3):
1825-1834.

Fathy, H.M. and A.H. Fouly, 1997. The effect of natural volatile oil plants on Apis mellifera, honeybee and
on Varroa jacobsoni in the bee colonies. Apiacta, 32(1): 5-12.

Haggag, S.I. and A. El-Badawy, 1999. Evaluation of some natural materials for controlling Varroa jacobosoni
Oud. Apimondia, Canada, 254.

Hauser, H. and Y. Lensky, 1994. The effect of the honey bee (Apis mellifera L.) queen age on worker
population, swarming and honey yields in a subtropical climate. Apidologie, 25: 566-578.

Hussein, M.H., 1981. Pollen-gathering activity of honeybee workers in Assiut Governorate.  Proc. 4th Arab
Pesticide Conf. Tanta Univ., Special, pp: 377-385.

Hussein, M.H., 1983. Relationship between number of extracted combs, brood rearing and honey production
of bee colonies in Assiut area. Assiut J. of Agric. Sci., 14(4): 171-182.

Kyntschev, K., 1985. The dynamics of the invasion of honeybee colonies by Varroa. Internationale Zeitschrift
der Lanolwirtschaft, 6: 541-543.

Liakos, V., C. Batzios and M. Kokkinis, 2003. development of Varroa destructor in colonies of Apis mellifera
Macedonica in Greece. Proc. 38th Int. Apic. Congr., Libljana, Slovenia Book Abstract, pp: 724.

Nemkova, S., 2003. Influence of peculiarities of bees (Apis mellifera L.) ecology on seasonal dynamics of
Varroa mite extension in anthropogenous ecosystems.  Proc. 38th Int. Apic. Congr., Ljubljana, Slovenia.
Book of Abstracts, pp: 606.

Pohorecka, K. and A. Bober, 2007. Resistance of Varroa destructor to the most commonly used acaricides.
Medycyna Weterynaryjna, 63(8): 904-908.

Poklukar, J., 2001. The number of Varroa mite fall estimated in spring in relation to the consecutive
economically important traits of bees.  Proc. 37th Int. Apic. Congr., 28 Oct.-1 Nov. 2001, Durban, South
Africa.

Rickli, M., A. Imdorf and V. Kilchenmann, 1991. Treatment of Varroa disease using compounds of essential
oils.  Apidologie, 22(4) 417-421.

Romaniuk, K. and S. Wawrzyniak, 1991. Nosema apis invasion in honeybees parasitized 
Ruffinengo, S., M. Maggi, C. Faverin, S.B. Garcia de la Rosa; P. Bailac, J. Principal and M. Eguaras, 2007.

Essential oil stoxicity related to Varroa destructor and Apis mellifera under laboratory conditions.
Zootecnia Tropical, 25(1): 63-69.



97Res. J. Agric. & Biol. Sci., 7(1): 89-97, 2011

Sammataro, D. and J. Finley, 2004. Observations of the ectoparasitic bee mite Varroa destructor in honeybee
(Apis mellifera) cells infected with chalk brood (Ascosphaera apis).  Journal of Apicutlrual Research, 43
(1): 28-30.

Shoreit, M.N. and M.H. Hussein, 1994. Field trials for the control of Varroa disease of honeybee by using
coriander seeds extract.  Zagazig J. of Agri. Res., 21(1): 279-288.

Szabo, T.I., 2008. The effects of swarming and other factors on the development of Varroa destructor
populations in honeybee colonies.  American Bee Journal, 148(7): 642-645.

Tucak, Z., M. Periskic, M. Krznaric, V. Feher-Belaj, S. Ozimec and I. Tucak, 2002. Influence of the bee hive
types on the development of some diseases at apiaries. Acta Agraria Kaposvariensis, 6(2): 93-96.


