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Abstract: The proposed research work was conducted in January, 2012 at Honeybee Research Institute of
National Agricultural Research Centre, Islamabad on Apis mellifera lingustica honeybee colonies infested with
the Varroa destructor. Treatments were given by dividing experimental colonies into three groups (formic acid,
oxalic acid and control). Oxalic acid 3.2% (T ), Formic acid 65% (T ) and control (T ) were applied in seven1 2 3

replications each for four weeks. The treatments were given randomly by using complete randomized design
(CRD). The maximum mean number 635 ± 4.31 (Mean ± SE), 305±3.82 (Mean ± SE) and 103±3.30 (Mean ± SE)
of mites collected in mite collection trays treated with T , T  and T  respectively and the difference between the1 2 3

treatments was highly significant. The efficacy and honey yield from the experimental colonies were also highly
significant difference than the controls. The highest mean efficacy 91± 0.26 (Mean ± SE) and honey yield 24±
0.44 (Mean ± SE) was found in 3.2% OA (T ). From all the results it was clearly observed that oxalic acid and1

formic acid are effective against the V. destructor. It was observed that during whole experiment no queens were
lost and there was no adult honeybee mortality in any of the colonies.
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INTRODUCTION the attack of parasitic mites. In Asian countries like,

In Pakistan, beekeeping is a profitable business. It is mellifera colonies is caused by two mite species i.e.
reported that there are more than 4,000 beekeepers rearing Tropilaelaps clareae and Varroa destructor [3].
A.  mellifera  in  the  beehives, about 400,000 colonies of The ectoparasitic mite of  honeybee  V.  destructor
A. mellifera has been producing 10,000 MT honey was  first  described  by  [4]  from  Java  on Apis cerana.
annually and 27000 families are being benefited from In 1962-63, the mite was found on A. mellifera in Hong
beekeeping [1]. Pakistan Agricultural Research Council Kong  and  the   Philippines   [5]   and   spread  rapidly
(PARC) in late 1977-78 introduced the western honeybee from  there.  Varroa mites feed on the developing
A. mellifera from Australia among the commercial honeybee  larvae,  pupae  and  on  the   adult  bees.
beekeepers because least output of A. cerana [2]. Just Heavily  infested  colonies  usually  have  large numbers
after the introduction of A. mellifera in Pakistan, V. of unsealed brood cells. Dead or dying newly emerged
destructor mite became a serious pest of this newly bees with malformed wings, legs, abdomen and thoraxes
introduced A. mellifera and attacked over a large number may be present at the entrance of affected colonies.
of honeybee colonies [3]. Colonies heavily infected by Varroa produce little or no

 In Pakistan four honeybee species are found viz. honey [6].
Apis  florea,  A.  cerana, A. dorsata and A. mellifera. Various acaricides that have been used effectively to
There is lack of knowledge among farmers about control mites for many years have now reduced efficacy
importance of bees in pollinating the crops. Low honey as a result of mite resistance against many registered
production and destruction of colonies is mainly due to acaricides [7].

China, Pakistan and India, regular destruction of A.



No. of mites fallen for each TreatmentEfficiency (%) = x 100
Total No. of fallen mites
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Beekeepers are bearing heavy financial losses due to Group 1 (T ) = 3.2% Oxalic acid 
the parasitic mites attack on honeybees. So, it is very
essential to find other non-toxic and effective methods to
suppress V. destructor mite populations. Keeping in view
the importance of safe and non-contaminated methods to
suppress mite populations in beehives to increase honey
yield, the present study was aimed with following
objectives:

To determine the efficacy of oxalic acid and formic
acid against V. destructor.
To observe the honey production of colonies treated
with oxalic acid and formic acid.

MATERIALS AND METHODS

The experimental work was carried out in Honeybee
Research Institute of National Agricultural Research
Centre, Islamabad, Pakistan where a good pollen and
honey flow was expected. Twenty one A. mellifera
linguistica colonies naturally infested with ectoparasitic
mite were used in the experiment during January, 2012.
The adult (by alcohol wash technique, [8] and sealed
brood populations (by opening 100 cells of worker brood)
of test colonies were assessed for Varroa infestation week
before treatments were applied. Treatments were applied
randomly to all experimental colonies which were
requeened with hygienic unrelated queens (a routine bee
management practice in Pakistan in spring season) during
March-April, 2011. Each honeybee colony was placed on
a  modified  bottom  board  and  mite   collection trays
(mite excluders) were placed through the back side of the
hives, covered by a wire screen or mesh to prevent the
bees from coming into contact with the debris without
disturbing colonies. The mesh also prevents the mites
from returning back to the hive. The rate of ectoparasitic
mite infestation and treatment efficacy was calculated by
counting total falling mites on mite collection tray during
whole experiment. To collect the sample from 150-250
bees/colony of mite’s infestations the alcohol wash
technique was used [8]. The mite infestation was
evaluated by opening 100 cells of sealed brood before and
after treatment to calculate the mite infestation level in bee
hives [9].

Honey bee colonies of each group that had been
previously standardized one week on the basis of five bee
frames, one brood frame and at least twenty numbers of
mites per colony. Colonies were placed at appropriate
distance of 5 meters from each other by using Complete
Randomized Design (CRD). Colonies were divided into 3
groups of seven colonies each.

1

Group 2 (T ) = 65% Formic acid2

Group 3 (T ) = Control 3

One group was tested with oxalic acid (OA), which
was applied in sugar syrup. To obtain a 3.2% OA
solution, 1 kg of sucrose was added to 1 liter of warm
water and stirred until the sugar was dissolved. Then, 75
g of oxalic acid dihydrate was added to the syrup and the
resulting solution was 3.2% OA; (50% sugar,
weight/volume) as described [10, 11]. Treatments were
only applied to frame spaces that contained bees, empty
frames were not treated. The 5ml mixture was trickled
directly on to the adult bees in between two frames using
a syringe as recommended [12, 13]. The second group
received 65% formic acid (FA) which was applied a dose
of 20ml on a cotton cloth placed in the trays under the
mesh screen and third served as control group without
treatment (C). Groups first (T ) and second (T ) received1 2

four treatments after 7 days interval. Group 1 (T ) received1

four treatments of 3.2% Oxalic acid with a seven day
interval. Group 2 (T ) received four treatments 20ml each,2

total of 60ml of 65% formic acid. At the end; all the
experimental colonies were given Fluvalinate (Apistan)
strip for knockdown. Apistan strips were removed from
the colonies after four weeks and dropped dead mites
were counted [14]. All the colonies were checked for dead
worker bees and queens at the end of treatment
application. The efficacy of the treatments was calculated
by using following formula [15].

Honey Yield: Honey was harvested after all experiments
with the help of manual honey harvester and compared
honey yield of treated and control honeybee colonies.
Honey (Acacia and ber) production was measured by
taking the weight of each hive body used for honey
collection before and after the honey extraction process.
The weight difference was considered as the amount of
harvestable honey [16].

Statistical Analysis: All data recorded during the study
were analyzed by using computer based software MSTAT
C [17] Analysis of Variance techniques were applied to
test the significance of data using least significance
difference test (LSD) at 5% probability level [18].
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Fig. 1: The mean number of fallen mites counted with
various treatments

Fig. 2: The mean efficacy % of different acaricides
against Varroa mite

Fig. 3: The mean amount of honey yield (kg) with various
treatments.

RESULTS AND DISCUSSION

A range of organic compounds that occur naturally
and are present in honey can be used to control parasitic
mites. Few of them including formic acid, thymol and
oxalic acid have shown potential effectiveness against
these mites, which have no negative effect on the
development of colonies [19, 20].

 There was a trend of fallen number of mites range
from 40-381, 28-163 and 10-42 in T , T  and T  respectively.1 2 3

There was a trend of fallen mean number of mites
635±4.31, 305±3.82 and 103±3.30 in T  T  and T1, 2 3

respectively (Fig 1). Our results are in agreement with [21]
who concluded that 3.2% OA concentration are very
effectively control varroa mite and can  be  used    without at 5% level of significance.

Table 1: ANOVA test for Varroa mite.
Source DF SS MS F P
Treatment 2 1009124 504562 4912 0.0000
Error 18 1849 103
Total 20 1010973
*Significant at P 0.01

Table 2: ANOVA test for Efficacy of acaricides
Source DF SS MS F P
Treatment 2 20631.2 410315.6 4037 0.0000
Error 18 46 2.6
Total 20 20677.2
*Significant at P 0.01

any side effect during broodless condition. Our results are
in accordance with those of [22] and [12] who showed
that OA is very effective against Varroa mites [10]
Considered OA a good method for controlling the mites
but noted that it may cause reduction in the brood,
conversely. [13] reported that OA treated hives did not
show any significant decrease in brood area, which
supports our results, in which the brood showed no
lasting loss and the slight damage to eggs and larvae can
be tolerated and barely influenced the total population of
the bee colonies. No raised bee mortality was found
during the application of treatments. Neither loss of
queens after any of the treatments as indicated by other
authors, nor superseding of the queens was found [23].
When different treatments were compared a highly
significant difference was found for the mean number of
fallen mites as 5% level of significance.

Range of efficacy from 90-92, 54-60 and 13-16% in T ,1

T and T  respectively. Mean efficacy was compared2 3

highly  significantly  different  (at  5% level of
significance) 91± 0.26, 59±0.32, 57± 0.92 and 14±0.42
(Mean±SE) in T  T  and T  respectively as shown in Fig.1, 2 3

2 and Table 2.
From our results we found OA to be the most

effective and FA to be least effective miticide against
Varroa mites which contrasts with [24] who suggested
that FA was quite effective for the control of
endoparasitic and ectoparasitic mites and [21] who
calculated formic acid is most effective for the control of
T. clareae in spring treatment. Here perhaps our result
differs due to mite and season variation.

The honey harvested at the end of experiment was
also weighed and the mean amount of honey from
different treatments in kg is  presented  in  Fig.  3 and
Table 3. The mean honey yield (kg.) compared between
treatments were 24±0.44, 15±0.31 and 9±0.31 in T , T  and1 2

T  respectively and significant differences was observed3
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Table 3: ANOVA test for Honey yield.
Source DF SS MS F P
Treatment 2 798 399 449 0.0000
Error 18 16 0.889
Total 20 814

Most of the beekeepers in the developing countries
use unapproved miticides not according to the label
instructions to control the mites [25]. Such misuse may
cause the development of resistance and the risk of
residues in honey which might be dangerous for human
consumption. The miticides tested here provide the
beekeepers with a legal and safe solution to fight against
Varroa mites. It because all experiment applications
completed, 2-3 months before the active season of honey
flow. Treatment with these products could help to
increase the production of high quality honey. Since, the
treatments were applied in winter which is offseason for
any type of honey and later when the honey flow period
started in April-May we did not predict the residues in
honey so they were not determined in treated colonies.

Oxalic acid is a very promising candidate chemical for
the control of Varroa mites. It has many advantages: it is
easy to use, cheap, safe for beekeepers and presents low
variability between colonies in its final efficacy. It also
causes low or no honeybee toxicity and there is no record
of queen loss or brood /adult bee mortality. It is a natural
constituent of honey and many vegetables and no
significant residues have been found in hive products in
Europe [26, 27]. Each individual country can apply for
national approval of OA or products containing it to
control Varroa in honey bee colonies [28].

At completion of experiment; mite data was collected
from brood and adult bees but no mite was found there.
Both oxalic acid as well as formic acid can be used safely
for effectively reducing the damage caused by Varroa
mites in bee colonies.
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