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ABSTRACT

INTRODUCTION
Varroa mite (Acari: Mesostigmata), parasitizing the European honeybee, Apis
mellifera L. (Hymenoptera: Apidae) is responsible for loss of more than 50% of
Apis mellifera colonies worldwide (Shaw et al., 2002; Topolska et al., 2010;
Martin et al., 2012; Nazzi et al., 2012). 90 per cent apiaries and 50 per cent
colonies of state of Haryana are affected by this mite (Gulati et al., 2009). This
mite which feeds on haemolymph of brood and adult bees causes colony disorder,
weakness, decreasing brood and deforming immature and mature bees (Kotwal
and Abrol, 2013)
The temperature relations within honey bee colonies are complex, as honey bees
thermoregulate their colonies according to the season and the presence or absence
of brood (Seeley and Heinrich, 1981). Varroa destructor preferentially reproduces
on at 32·5-33·4ºC temperature as it is the temperature on which drone brood
maintained (Le Conte et al., 1990). Various workers have tried to investigate the
relationship of Varroa destructor population with abiotic factors in Apis mellifera
colonies (Martin, 1995; Crane, 1978; Harbo, 2000; Webster et al., 2000; Harris
et al., 2003; Underwood and Currie, 2003; Bahreini et al., 2004; De Guzman et
al., 2007; Kotpal, 2008). In Hisar, Haryana various abiotic factors (Temperature,
rainfall, sunshine hours, relative humidity) shows a wide range in a year. Present
investigation was carried with the objective to study the effect these abiotic factors
on the population of Varroa destructor in Apis mellifera colonies in Hisar, Haryana.

Maximum number of mites was observed in
second fortnight of May (38 and 51 mites/per
hive) which was found significantly positively
correlated with maximum (r = 0.659) and
minimum (r = 0.648) temperature. However,
V. destructor population was found negatively
correlated with relative humidity (-0.416) and
sunshine hours (-0.023). Rainfall was found
none significantly correlated (0.019) with V.
destructor population. Data suggested that
during summer months, when temperature is
high and flower availability is less, mite
population increases in Apis mellifera L.
colonies.

MATERIALS AND METHODS
The experiment was conducted in CCS Haryana Agricultural apiary from May
2009 to February 2010. Three colonies statistically comparable in terms of Varroa
infestation, colony strength, brood, pollen and honey area were taken for the
experiment.
There are three standard methods of Varroa population estimation (Ritter, 1981;
De Jong et al., 1982; Branco et al., 2006; Dietemann et al., 2013) i.e.
1. Acaricides to kill all mites in a colony. Mites fall to the bottom of the hive and
can be counted.
2. Without the use of acaricides, the natural mortality can be quantified from the
bottom of the hive to determine the population size of the live mites.
3. The infestation rates of adults and brood can be estimated from adult and
brood samples.
All three methods (using acaricides, monitoring natural mite fall and assessing
infestation levels) were found to provide comparable results (Branco et al., 2006).
First method could not be chosen as it involved killing of the Varroa mites, which
could not be used as samples of natural Varroa population needed to be taken
throughout the year. Third method also could not be chosen as it involved killing
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prevented from access to bottom boards by using a hive stand
resting in water containers over which ants cannot walk
(Dietemann et al., 2013). Dirt accumulated in water containers
was cleared regularly so that ants could not reach the hive.

of brood, thus, interrupted with the natural population of Apis
mellifera. In this light, monitoring natural mite fall was used to
know colony infestation rate of Varroa destructor in Apis
mellifera colonies. In this method mites that die naturally or
due to grooming behaviour of bees get dislodged from bees
and can be collected from the bottom board of the hive in
debris. This natural mite fall count can be used to estimate
colony infestation. This method has been used by various
workers (Devlin, 1998; Dietemann et al., 2013). Ants were

Data on weather parameters viz., maximum and minimum
temperature (ºC), relative humidity (%), rainfall (mm) and bright
sunshine hours (h) was collected from Department of
Meteorology, CCS Haryana Agricultural University, Hisar
(Haryana) in order to correlate these factors with seasonal
abundance of V. destructor in A. mellifera colonies.
Correlation matrix was calculated between V. destructor
incidence and abiotic factors to see their effect on population
build up of mite.

Table 1: Comparative sampling methods to record Varroa destructor
population in Apis mellifera colonies
Date of observation

Number of mites (Mean ±
S. D.)/ colony*Sticky paper

05.05.08
36.00 ± 2.00
12.05.08
38.00 ± 2.00
19.05.08
51.50 ± 5.00
26.05.08
35.00 ± 3.00
02.06.08
23.00 ± 2.00
09.06.08
14.00 ± 2.00
17.06.08
13.50 ± 2.00
24.06.08
11.00 ± 3.00
01.07.08
10.50 ± 1.00
07.07.08
18.00 ± 5.00
14.07.08
18.50 ± 2.00
21.07.08
18.50 ± 5.00
28.07.08
19.50 ± 2.00
05.08.08
20.50 ± 5.00
11.08.08
9.50 ± 2.00
19.08.08
7.50 ± 2.00
26.08.08
7.00 ± 2.00
02.09.08
4.50 ± 2.00
08.09.08
9.50 ± 2.00
15.09.08
9.50 ± 2.00
24.09.08
12.00 ± 2.00
29.09.08
9.50 ± 2.00
08.10.08
8.50 ± 2.00
15.10.08
8.50 ± 2.00
22.10.08
2.00 ± 0.00
30.10.08
0.00 ± 0.00
06.11.08
0.00 ± 0.00
No mites were noticed from 09.11.08 to 25.12.08
24.12.08
2.50 ± 1.00
01.01.09
1.00 ± 0.00
07.01.09
1.00 ± 0.00
15.01.09
1.00 ± 0.00
19.01.09
1.00 ± 0.00
No mites were noticed from 23.01.09 to 30.04 09

RESULTS AND DISCUSSION
Table 1 shows the population of V. destructor from May 2008
to February 2009. To find the relationship between biotic
(number of V. destructor in A. mellifera colonies) and abiotic
factors (maximum and minimum temperature, relative
humidity, rainfall and sunshine hours), correlation matrix was
calculated and presented in Table 2. The study revealed that
among abiotic factors, maximum and minimum temperature
played a significant role in the population build up of V.
destructor. The mite population was significantly positively
correlated with the maximum (r = 0.659) and minimum (r =
0.648) temperature. The positive values of correlation
coefficient revealed that as the maximum temperature with in
a range from 18.6 to 39.6ºC and minimum temperature within
a range from 3.3 to 26.3ºC increased, there was a
corresponding increase in V. destructor population. The
maximum population of V. destructor was found in the month
of May when maximum temperature fluctuated between 36.4
to 39.6°C which indicated that a higher temperature around
38°C favoured the buildup of mite population. It is also evident
from Table 2 that there is a negative correlation between V.
destructor population and relative humidity, sunshine hours,
but it was non significant. Similarly, non-significant relation
between V. destructor population and rainfall was recorded
in present investigation.
Differences in mite population due to climatic variation are
reported by several workers. Earlier studies reported that level
of Varroa mite infestation was lower in tropical regions as
compared to temperate regions. Underwood and Currie (2003)
observed maximum mite fall at 35°C when various doses of

*Average of three colonies

Table 2: Correlation matrix between Varroa destructor population and weather parameters
Treatments

No of mites on Sticky paper
Maximum Temperature (°C)
Minimum Temperature (°C)
Relative Humidity (%)
Sunshine hours (h)
Rainfall (mm)

No of mites on
Sticky paper

1.00
0.659*
0.648*
-0.416NS
-0.023NS
0.019NS

Temperature (ºC)
Maximum
(18.6 to39.6ºC)

Minimum
(3.3 to25.8ºC)

1.00
0.887*
-0.224NS
-0.063NS
0.132NS

1.00
0.077NS
-0.162NS
0.243NS

*Significant at 0.05 % level; NS= Non significant
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Relative
Humidity
(32 to 89%)

Sunshine)
hours
(0.04 to10.2h

Rainfall
(0.0 to 21
mm)

1.00
-0.492*
0.269NS

1.00
-0.449*

1.00
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formic acid at different temperatures were applied. Populations
of Varroa increase very rapidly in some regions such as Europe
but remain at a low level in some tropical countries (De Jong
et al., 1984; Ruttner et al., 1984). De Jong et al. (1984)
attributed this to a lower rate of reproduction in temperate
conditions. Woyke (1987) reported a high infestation rate of
A. mellifera colonies by Tropilaclaps clareae in Southern
Vietnam and a low rate in northern Vietnam. Harris et al.
(2003) also reported correlation beween ambient temperature
and relative humidity with growth of mite populations during
10 year study period (1993-2002). Webster et al. (2000) also
reported that total mite fall follow temperature regime. A
modest positive correlation was found between proportion
of mite fall and mean daily high temperature (r = 0.515),
overall mean weekly temperature (r = 0.508) and weekly
mean low temperature (r = 0.452). The reason attributed was
that weather has sub-lethal effect on mites as in case of heat
treatment which is used to kill mites in brood cells (Martin,
1995; Harbo, 2000) and in entire hives (Crane, 1978). Bahreini
et al. (2004) calculated correlation between Varroa mortality
with temperature and relative humidity. Kotwal et al. (2013)
has also observed similar results of Varroa population in
various months in 2006-07 and 2007-08 with peak of
population in March.

Gulati, R., Sharma, S. K. and Saini, R. K. 2009. Varroa, enemy of
honeybees: its effect, life cycle and control. Tech. Bull., Dept of
Entomology, CCS HAU, Hisar. p. 24.

Kotwal (2008) in Jammu and Kashmir (India) recorded
significant negative correlation with rainfall and evening relative
humidity during 2006-07 whereas significant negative
correlation was obtained with minimum temperature in 200708. However, in the present study, relative humidity and
rainfall had no significant relation with the population build
up of V. destructor in A. mellifera colonies.

Martin, S. J., Highfield, A. C., Brettell, L., Villalobos, E. M., Budge,
G. C., Powell, M., Nikaido, S. and Schroeded, D. C. 2012. Global
honey bee viral landscape altered by a parasitic mite. Science 336:
1304-1306.
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