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Abstract: This study was carried out to determine the rate of Varroa (varroa destructor) infestation
of both brood and adult honeybees (Apis mellifera anatoliaca), struggle with it and effect on the
productivity of the colonies. The rate of varroa infestation, on 15 honeybee colonies in three
apiaries, was investigated both at the beginning of the study and during the control period (every
24 days on worker bees, within closed worker and drone brood cells). Varroa infestation rate has
continually increased in all groups until the first chemical treatment (26 july 2004). Following
chemical treatment, infestation level of Varroa has clearly decreased. Until the second chemical
application (25th October 2004), Varroa infestation level kept increasing on adult worker bees,
within closed worker and drone brood cells. After the second chemical application, Varroa
infestation rate has decreased remarkably in all experimental colonies. The average rate of varroa
infestation in drone brood cells (24.14% in group |, 59.08% in group I, 81.72% in group Il ) was
found higher than both in Worker brood cells (1.44% in group |, 3.52% in group I, 4.76% in group
IlI) and on adult worker bees (8.88% in group |, 12.54% in group I, 17.32% in group lll). The
number of Varroa has reached the maximum level after the number of drone cells were the
highest. Level of varroa infestation had a negative effect on population growt and honey production
of the colonies. Much infested colonies (Group Il and Ill) had lower adult bee populations
(10.16£0.46 and 10.10+0.47 number frame/colony) and produced less honey(24.20+2.68 and
26.20+3.70 kg/colony) than Less infested (Group ). colonies (12.80+0.47 number frame adult
vorkerbees/colony, and 34.20+8.83 kg/colony honey).
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Ozet: Bu calisma hem yavru hem de ergin bal arilarinda (Apis mellifera) varroa (varroa destructor)
bulasiklik oranini, yapilan micadelenin etkinligini ve kolonilerin verimliligine etkilerini belirlemek
amaciyla yoritalmastar. Hem calisma baslangicinda hem de calisma siresince 24 ginlik
periodlarla g ariliktan 15 ari kolonisinde (ergin arilarda, isci ar1 gozlerinde ve erkek ar1 gozlerinde)
varroa bulagiklik oranlari belirlendi. ilk ilac uygulamasina (26 Temmuz 2004) kadar tum gruplarda
varroa bulasiklik orani sdrekli olarak artig, ilag uygulamasini takiben ise ani bir dusis egilimi
gostermistir. ikinci ilag uygulamasina (25 Ekim 2004) kadar gerek isci ari tizerindeki gerekse isGi
ari ve erkek ari gozlerindeki pupalar tzererindeki varroa miktari yine sirekli bir artis gostermistir.
Tam gruplarda, erkek ari gozlerindeki ortalama varroa bulasikhginin (grup I'de %24.14, group II'de
%59.08 ve group llI'te %81.72) hem isci arl gozlerindeki varroa bulasikligindan (grup I'de %1.44,
grup II'de %3.52 ve grup llI'te %4.76) hem de isci arilar Uzerindeki varroa bulasikhgindan (grup
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I'de %8.88, grup Il'de ,%12.54 ve grup lll'te %17.32) daha yiksek oldugu belirlenmistir. Tim
kolonilerde erkek ari gozlerinin artmasiyla birlikte varroa bulasiklik orani da artmis, erkek ari
gOzlerinin maksimum oldugu dénemden sonraki dénem ise varroa orani da maksimum olmustur.
Varroa bulasiklik orani kolonilerin is¢i arn populasyonunu ve bal verimini olumsuz etkilemistir.
Varroa bulasikhdl yuksek olan kolonilerin (Grup 1l and Ill) ergin ar gelisimi (10.16+£0.46 ve
10.10+0.47 adet arili cerceve /coloni) ve bal verimi (24.204£2.68 and 26.20+3.70 kg/coloni) varroa
bulasikligr dusik olan kolonilerin(Grup 1) ergin ari gelisiminden (12.80+0.47 adet arili gergeve
/coloni) ve bal veriminden (34.20+8.83 kg/coloni) daha duguk olmustur.

Key Words: Bal arisi, Apis mellifera L., Varroa destructor,

1. INTRODUCTION

The ectoparasitic mite Varroa (Varroa destructor)
has been known as a major pest of honeybees
around the world (Sammataro et al. 2000; Zhang
2000). Varroa damages immature and adult
honeybees (Apis mellifera.) by feeding their
hemolymph, thus greatly weakening or killing the
bees (Popa, 1982; Elzen et all. 2000).

The life cycle of the Varroa mite is synchronized
with that of its honeybee host (Delfinado-Baker and
Peng, 1995; Shimanuki and Knox, 1991). The
numbers of mites which are found in a colony of
honeybees varies with the season. The lowest
mites are found in spring, increases during spring,
and is the highest in summer and fall. During spring
and early summer, most mites are found on the
brood (especially drone brood). In late fall and
winter, most mites are found on adult worker bees
(Popa 1982; Shimanuki and Knox 1991).

Before April 2000, Varroa was found throughout
Asia, Europe, Africa and the Americas, with
exception of Australia and New-Zeland (Anderson
2000, Delfinado-Baker and Peng 1995; Popa
1982). Presently, this mite is also found New-
Zeland (Zhang 2000).The mite infestation level was
different in all regions of the world and appeared to
depend on the strength of the colony, the
availability of nectar and climatic conditions
(Slabezki et al. 1991). On a colony level, the
symptoms of a varroa mite infestation depends
upon the degree of infestation. When mite numbers
are low, there is no obvious effect on the colony
and infestation is often wunnoticed. In heavy
infestations, pupae may not develop into adult
bees. The adult that do emerge may have
shortened abdomens, misshapen wings and
deformed legs and may weigh less than healthy
bees (Shimanuki and Knox 1991). In general,
infested colonies die within 2 to 3 years without

appropriate chemical treatment using insecticides
(Martin et al. 2001; Gregorc and Planinc 2002).

Varroa mite was first recorded in Turkey in 1977.
This mite has now a wide range of distribution in
this country (Mimioglu and Goksu 1984; Akkaya
and Goksu 1990; Doganay 1993, 1994; Gen¢ 1994,
Cakmak, et. al., 2003). Furthermore, it is
economically the most important damage causing
mite in the beekeeping industry in Turkey. Although
Turkey is one of the most suitable countries for
beekeeping with its rich flora, suitable ecology and
colony population, the honey production of the
colonies are lower than the world standarts
(Kaftanoglu et. all., 1995). One of the main reasons
of this state may be the high rate of Varroa
infestation level and the poor colony management
against varroa. The aim of the present study was to
determine the rate of varroa infestation of both
brood and adult honeybees and effects on
productivity of the colonies (Apis mellifera
anatoliaca) under the migratory beekeeping
condition.

2 MATERIAL AND METHODS
2.1 Study Fields

This survey was carried out at three different
apiaries, each of them were consisted of five
colonies, belonging to three private beekeepers at
the Camardi district of the Nigde province (36
56'28" N longitude, 35 05’08" E latitude and 1325 m
altitute), in the middle of Turkey between April and
July 2004. Then, these colonies were moved to
Sanliurfa province (38 02'40” N longitude, 37 12'30”
E latitude and 320 m altitute) in the southeast of
Turkey. Survey countinued in this region until late
November and finished 28 November 2004.

2.2 Sampling of Honeybee Colonies
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For determining of varroa infestation, samples of
honeybees were collected every 24 days from three
apiaries that consisted of five colonies (total 15
colonies) belonging to three private beekeepers.
Prior to our research, fifteen colonies in the survey
were equalized in regard to colony strenght (7
frames with bees) and sealed brood area (4
frames). All the survey colonies came from the
same genetic origins (Apis mellifera anatoliaca) and
have queens the same age.

In the beginning of the survey, colonies were
divided three groups according to the varroa
infestation rate on adult worker bees. Average
varroa infestation rate of the first group were
1.20%, the second group were 1.40% and the third
group were 1.80% respectively.

2.3 Preparation and application of Chemical

In order to reduce to damage of Varroa on colonies,
Flumetrin was applied to all groups. The first
chemical application was carried out at the 26th of
July in Nigde. For this reason, a chemical called
Flumetrin was used (1/10 dissolved in sunflower
seed oil), it was absorbed to the wooden sticks
(4x30x200 mm) and these sticks were kept in a
shade place. Then, these were put among frames
consisting bees in the colonies for 15 days. The
second chemical application of all groups were
applied with same insecticide (Flumetrin) at the 25
October 2004.

2.4. Determination of Varroa Infestation Level

In order to identify the level of varroa population
both at the beginning of the study and during the
control period, approximately 200 worker bees was
sampled from all experiment colonies. These bees
carrying varroa were put with help of a funnel in to
jars containing detergent solution then, the mites on
bees were dislodged by shaking the jars. The jars
with bees were poured on a cotton cloth which is
used for filteration, the remaining mites and bees
were counted and recorded. The Varroa infestation
rate was calculated, by using varroa infestation rate
formula (%)=number of varroa on worker bees/
number of worker bees x 100 (Kaftanoglu et al.
1995). Varroa infestation rate was calculated every
24 days on worker bees, within closed worker
brood cells and drone brood cells. At each counting
period, 200 worker and 200 drone brood cells were
opened by means of forceps. The varroas on larva
in those cells were counted and recorded, to

determine the rate of varroa infestation. Infestation
rate in closed brood cells was calculated by using
Infestation proportion formula (%)=Varroa number /
Brood cell number of counted Varroa.

The acaricides were applied to worker bee when
the rate of varroa infestation was over 20-25 %. At
the 26th of July in Nigde and 25th of October in
Sanliurfa.

We made two honey harvest from the colonies of
our present study. For the honey harvest, we have
used combs of which 2/3 were sealed. (Dogaroglu
et al., 1992). Before honey harvest, colonies were
weighed, hive numbers were written on the frames
and recorded. Honey was extracted from the
frames. These frames were put again in the same
hives and the hives were weighed again. The
weight of the hives after the honey harvest was
substracted from the weight of the hives before the
honey harvest. So we calculated the honey yield.

2.5 Statistical Analysis

Statistical analysis of colony characteristics
(number of frames with bee, brood areas) and
Varroa infestation in worker and drone brood cells
and on adult worker bees were analysed by
Repeated Measure, honey vyield was performed
randomized plot design (ANOVA). Group
comparisons among the means were done with
Duncan's multiple range test and different statistical
groups shown that different letters in tables | and II.

3. RESULTS

The rate of varroa infestation during the survey are
summarized in Table I. and Table Il. The average
rate of varroa infestation in drone brood cells (24.14
% in group I, 59.08 % in group Il, 81.72 % in group
I1I) was found higher than both in worker brood cells
(1.44 % in group 1, 3.52 % in group Il, and 4.76 % in
group IllIl) and on adult worker bees (8.88 % in
group |, 12.54 % in group I, 17.32 % in group l1I).

Significant differences were found among the
groups on varroa level in drone brood cells, in
worker brood cells and on adult worker bees
(P<0.05) All groups were taken in different
statistical groups. The number of Varroa has
reached the maximum level in mid July before the
first chemical aplication. In addition, following the
start of the survey the number of frames with bee
had risen and reached the maximum level in late
July.
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Table I: Varroa destructor in Worker Brood Cells(%), in Drone Brood Cell(%) and on Adult Worker Bees(%),Number of
Frames with Worker Bees of Survey Groups Throughout the Experiment.

Control Number of Varroa in Number of Varroa in Number of Varroa on Number of Frames with
Dates Workerbee cells (%) Drone Cells (%) Adult Worker Bees (%) Bees
Apiaries Apiaries Apiaries Apiaries
1(n=5 | 2(n=5 | 3(n=5) | 1(n=5)| 2(n=5)| 3(n=5)| 1(n=5 2(n=5) | 3(n=5)| 1(n=5)| 2(n=5)| 3(n=5
) ) )
X£SXx | X+Sx | X+Sx X£SX X£SxX X£SxX X+Sx | X+Sx X£Sx X£Sx XSx X£SX
0.20+ | 1.00+ | 2.00+ | 3.80%+ 9.4+ 14.80+ | 1.20+ | 1.40+% 1.80+ | 7.20+ | 7.40+ | 7.20+%
10.04.04| 0.30 0.00 0.28 0.20 0.90 0.87 0.28 0.27 0.30 0.34 0.33 0.34
0.60+ | 1.40+ | 2.50+ | 6.20+ | 11.20+| 17.40+| 2.00+ | 2.70+ 3.45+ | 9.20+ | 9.00+ | 8.40z%
04.05.04| 0.50 0.50 0.32 1.00 1.20 0.90 0.37 0.35 0.45 0.37 0.36 0.39
1.40+ | 2.60+ | 3.40+ | 14.80+| 15.3+ | 20.20+| 5.60+ | 4.40+ 6.40+ | 11.60+| 9.80+ | 10.00%
28.05.04| 0.70 0.75 0.32 1.2 1.35 0.98 0.74 0.38 0.40 0.4 0.37 0.38
3.40+ | 4.10+ | 5.60+ | 40.60+| 20.2+ | 27.60+| 16.0+ | 9.20+ | 13.80%+| 13.60%+| 11.20+| 11.80%
21.06.04| 1.07 0.65 0.33 3.7 1.34 1.17 1.74 0.75 0.8 0.6 0.6 0.58
4,60+ | 5.60+ | 7.80+ | 91.80+| 59.8+ | 80.80+| 41.4+ | 23.60+ | 32.00+| 14.80+| 12.00+ | 12.20+
15.07.04| 0.64 0.46 0.57 3.4 2.45 3.63 2.35 1.7 1.6 0.5 0.5 0.51
0.20+ | 2.80+ | 2.80+ | 5.20+ | 29.20+| 41.20+| 0.60+ | 1.60+ 2.20+ | 16.20+| 13.20+ | 13.40+
09.08.04| 0.50 0.63 0.42 1.90 2.70 3.34 0.40 2.36 2.10 0.7 0.7 0.68
0.60+ | 4.40+ | 4.70+ | 9.80+ | 86.2+ | 113.60| 1.80+ | 4.50+ 7.80+ | 17.00+| 13.80% | 14.40%
03.09.04| 0.36 0.60 0.38 4.00 3.60 +4.0 0.76 0.80 0.80 0.7 0.7 0.63
1.20+ | 5.30+ | 6.80+ | 27.20%+| 193.4+| 286.00| 4.80+ | 15.80% | 27.85+ | 13.20+ | 9.40+ | 9.60+
27.09.04| 0.77 0.66 0.40 6.7 3.9 +6.7 1.80 1.9 1.8 0.4 0.42 0.41
2.00+ | 6.60+ | 10.40+| 41.60+| 184.5+| 220.40| 15.0+ | 55.40+ | 76.90+| 10.20+| 9.00+ | 8.00%
20.10.04| 0.23 0.38 0.5 5.3 2.8 5.4 3.85 3.7 35 0.4 0.36 0.38
0.20+ | 1.40+ | 1.60+ | 0.40+ | 1.40+ | 1.60+0| 0.40+ | 0.60% 1.00+ | 8.80+ | 6.80+ | 6.00+
14.11.04| 0.93 0.44 0.22 0.25 0.45 .24 0.32 0.20 0.32 0.36 0.35 0.36
General | 1.44+ | 3.52+ | 4.76% | 24.14+| 59.08+| 81.72+| 8.88+ | 12.54+ | 17.32+| 12.80+| 10.16% | 10.10+
Means 0.50c | 0.55b | 0.38a* | 2.75c | 1.97b | 2.71a* | 1.26¢c | 1.28b | 1.18a* | 0.47a | 0.46b | 0.47b*
*Different letter indicate significant differences among the means (*: P<0.05).
26.07.2004: First drug application and 25.10.2004 second drug application were applied to all groups.
Table: 1I: Honey Yield of the Experimental Groups.
APIARIES Honey Yield
n |. Harvest Il. Harvest Total Min. Max.
Group | 5 15.60+2.70 a 18.60+4.16 a 34.20+6.83 a* 28 45
Group Il 5 10.60+1.34 b 13.60+1.34 b 24.20+2.68 b 21 27
Group 1l 5 11.46+£1.82 b 14.60+1.92 b 26.20£3.70 b 21 30

*Different letter indicate significant differences among the means (* P<0.01)

An average of 34.20+6.83 kg honey was harvested
from group 1. In comparison, an average of
24.20+2.68kg and 26.20+3.70kg honey were
harvested group Il and group Ill, respectively. It was
found a statistical significant(P<0.01) among the
apiaries on honey production and adult bee
population(number of frame) Group | was taken in
to first statistical group, group Il and group Il were
taken in to second statistical group.

4. DISCUSSION
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Varroatosis caused by Varroa destructor on honey
bee( Apis mellifera L.), has become serious
problem to veterinarians and bee-keepers in many
countries of the world (Haragsim and Samsinak
1986; Anderson and Trueman 2000).

In  Turkey, different infestation rates of
Varroa(varroa destructor) on honey bees have
been reported. According to these studies the
average Varroa infestation rates on honey bees
was determined between 10.5 %-15.1 % in Aegean
region (llikler and Yuzbasi 1980), 2.9%-15.9% in
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Istanbul (Akkaya 1996, Akkaya and Vurusaner
1996) ,13.32% in Cukurova region (Kumova 2001).
and 2.17% in Turkey (Cakmak, et al. 2003). In the
present study, average varroa infestation rate was
found to be 8.88 % in group |, 12.54 % in group Il
and 17.32% in group lll. The Varroa infestastion
rate in this study in accordance with the results
obtained by llikler and Yuzbasi (1980), Akkaya
(1996), Akkaya and Vurusaner (1996) and Kumova
(2001). ilikler and Yuzbasi (1980) reported that, the
average varroa infestation rate in drone brood cell
was found between 31%-44%. The same
researchers (ilikler and Yiizbas 80) found average
Varroa infestation rate in worker brood cell was
found between 12,7%-16,6%. Differences between
these results and our study results may be related
with conducting the study on different geographical
locations and honeybee genotypes.

In this study, average Varroa infestation rate in
drone cells was significantly higher than both
worker brood cells and on adult worker bees. This
event can be explained that mites prefer to breed in
drone brood cells. Because the reproduction of mite
on honey bee is positively correlated with the
duration of its host's closed stage, which is the
longest term for drone. So Varroa mite have more
time to reproduce and mature within drone brood
cells (Doganay 1994; Shimanuki and Knox 1991;
Berkelaar et al. 2001).

The present study, the number of Varroa has
reached the maximum level in June and July after
the number of drone brood cells were the highest.
In addition, following the start of the survey the
number of frames with bee had risen and reached
the maximum level in late July. From then, it started
to decrease until the final of experiment. This
indicates, if the amount of brood cells especially
drone brood cells and colony population increases,
varroa infestation level increases as well (Slabezki
et al. 1991). The rate of the varroa infestation level
is one of the most important factor that influences
the level of colony population and honey production
of the colonies. This high honey yield in group |
might be related to lower Varroa infestastion level.
If a good struggle against mite is made the loss and
weakeness of bees can be decreased and
productivity of the colonies can be increased.
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