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ABSTRACT

The present study was conducted at the apiary of Sakha, Agricultural
Research Station, Kafr El-Sheikh and the apiary of Gimeza, Agricultural Research
Station, El-Gharbia Govemnorate during 2003 season to evaluate the efficiency of five
natural oils, i.e., clove, menthol, anise, citrus and comphor oil (1 & 2 cmalhive)
comparing with formic acid 60% and axalic. acid (40 gmviter) for controlling varroa
mite. All tested materials reduce mite population. Formic acid, oxalic acid and clove oil
were the most effective material on mites (98.40, 96.70 & 91.0% reduction) after the
fourth week of treatment, respectively. Statistical analysis indicates significant
differences between each of formic and oxalic acid and the five tested natural oils (1 &
2 cm’fhive). Clove oil gave the highest reduction (91.0%, 2 cm’/hive) of vamroa mite
comparing with menthol, anise, citrus and comphor (77.09, 74.80, 52.0 & 73.0%
reduction) after four weeks of treatment; respectively. On the other hand, clove,
menthol, anise, citrus and comphor ofl with 1 cm’/hive were less effect on vamoa mite
(78.40, 70.54, 70.0, 45.14 & 68.23% reduction) after the fourth week of treatment;
respectively. It could be concluded that beekeepers can use clove oil (2 cmzlhive) and
each of formic acid 60% and oxalic acid (40 gmiliter) safety during winter and summer
season; respectively for controlling varroa mite.

INTRODUCTION

Varroa jacobsoni (Oud.) is an ectoparasitic mite of the eastern
honeybee (Apis cerana) in Asia was transferred to the European honeybee
(Apis mellifera) (Mobus & Connor, 1988 and Anderson & Trueman, 2000).
There are some substances which could be used as an acceptable
alternative to Apistan (Fluovolinate), i.e. Menthol, Formic and Oxalic acid,
extracts of medicinal plants and oils (Eyrich & Ritter, 1986; Kraus et al.,
1994, Imdrof et al., 1996; Floris et al., 1998 and Daniels et al., 1999). On the
other hand, sorne investigators started to breed honeybee resistant to Varroa
mites (Woyke, 1989).

The present work aimed to evaluate the effectiveness of five natural
oils; clove, menthole, anise, citrus and comphor oil comparing with formic and
oxalic acid against varroa mite in two locations in Egypt.
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MATERIALS AND METHODS

The experiments were conducted at the apiary of Sakha, Agricultural
Research Station, Kafr El-Sheikh and the apiary of Giemeza, Agricultural
Research Station, El-Gharbia, Egypt in February and March, 2003. The
colonies of honeybee of this experiments were of F-Caraniolan hybrid
headed by young sister queens, similar in strength; honey, brood and bees
and Keavily infested by the varroa mite, thirty five colonies (5 combs each)
were dnvuded into seven groups (treatments), each of five colonies (replicates)
with 2 cm® of each natural oil per hive. Anather twenty five colonies were
deed into five groups (treatments), each of five colonies (replicates) with 1
cm’hive five extra colonies were used as a cheek (without treatments).

Treatment:
Each of the following treatments were applied on weekly basis for
one month from 10/2/2003 to 10/3/2003.

1. Natural oils: One and two milliliters of each oil were applied on a cotton
wool and placed on the bottom of the hive. The used oils were clove,
menthol, anise, citrus and comphor oil.

2. Formic acid (60%): Ten milliliters were sprayed on a thick sheet of pepper
(20 x 20 cm) and placed on the top of the combs (at a rate of 2 ml/comb).

3. Oxalic acid (40 gflit.): Two ml were sprayed on both sides of each combs
using an automizer.

4. Check colonies: Hives used as control without any treatment.

Evaluate the efficiency of the different treatments:

In order to evaluate mite infestation, 100 adult workers were collected
as a sample from each hive before and after treatments and the occurring
mites on different parts of body were counted. Treatment efficacy was
expressed as percentage reduction on varroa infestation among adult bees
according to Henderson and Tilton (1955). Data were statistically analyzed
and the least significant differences (L.S.D.) were calculated between
treatments.

RESULTS AND DISCUSSION

Results in Table (1) indicate that all tested materials reduced mite
popuiation. The highest parasite mortality 98.40% , was observed with formic
acid 60%  application followed by that of oxalic acid
(96.70%, 40 gmlliter) and then clove oil (91.00%, 2 cm/hive) while (the
remaining natural oils, i.e. menthol, anise, comphor and citrus oil were 77.09,
74.80, 73.00 and 52.00% reduction (2 cm¥hive) after four weeks of
application, respectively. Statistical analysis indicates significant differences
between each of formic and oxalic acid and the five tested natural oils (1&2
cm Ihlve) Clove, menthol, anise, citrus and comphor oil with 1 cm 3/hive were
less effect on varroa mite (78.40, 70.54, 70.0, 45.14 & 68.23% reduction)
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than with 2 cm’hive (91.0, 77.09, 74.80, 52.0 & 73.0% reduction) after the
fourth week of treatment; respectively. However clove oil gave the highest
reduction (91.00%) on varroa mite with 2 cm 3Mhive comparing with the other
tested oils after four weeks of application. Also, results showed slightly
reeducation percentage of vamroa mite with clove, mentol, anise, citrus and
comphor oil (46.42, 29.87, 22.85, 10.20 & 22.85% (2 cm/hive) comparing with
formic and oxalic acid (65.70 & 76.60%) after the first week of treatment. A
good reductlon percentage of V. jacobsoni was detected with clove oil (80%,
2 cm Ihwe) and each of formic and oxalic acid (88.0 & 83.63%) after the
second week of treatment, respectively. On the other hand, results exhibited
a high reduction percentage of varroa mite from the third week of treatment
with clove oil (88.15%, 2 cm>hive) and each of formic and oxalic acid (95.20
& 96.69%), respectively. A moderate reduction percentage was recorded with
mentol anise, citrus and comphor oil (65.55, 64.47, 41.22 & 57.36%, 2
cm Ihlve) after the third week of treatment, respectively. The present results
agree with the findings of Steen-J-Van-der (1994) who used successfully
three different mixtures containing thymal, eucalyptus, menthol and or
comphor which gave 74 to 92% of varroa mortality. At the same trend, Kraus
el al. (1994) indicated that clove and cinnamon oil proved to be aclear
attractant effect on varroa mite. Also, our results supported by Floris et al.
(1998) who obtained the best result (82% + 16.9 percentage varroa mortality)
by using the spray treatment of oxalic acid in water (30 gm/liter) during winter.
Shawer et al. (1993) referred to formic and oxalic acid as efficiency chemical
for controlling V. jacobsoni mite in the brood and no direct or side adverse
effect on honeybee worker, drone or brood. Similar results were also
obtained by Daniels et al. (1999) and Calderone (2000) who reported that
formic acid vapours have been shown to an acceptable alternative and or as
. consistent as Apistain (Fluvalinate) in the control of V. jacobsoni.

Table (1):Reduction percentages (% R) of V., jacobsoni after each week
of treatment of the tested materials on honeybee adults.

infestation % R after 4 weeks
Tested percentage 1™ week week | 3 week | 4" weeks
materials before % % % % % % % %
treatment | infestation | reduction t] red. red. | infest. | red.
Clove ofl icm 20.10 16.43 2285 [11.10| 49.50 | 8.10 | 64.47 | 530 | 78.40
2cm 24.00 12.88 4842 |480) 8000 | 284 86.15 | 218 |91.00
Mentholoil  1cm 22.02 18.86 1428 (1200 4545 |[048 | 5603 | 648 |7054
2cm 22.00 15.25 20.87 [10.80| 50.90 | 7.58 | 65.55 | 5.04 [77.09
Anise ol 1cm 18.10 15.25 1428 |10.25] 43.33 [8.10[ 55.26 | 5.40 | 70.00
2cm 20.00 15.25 2285 [10.20) 49.00 | 7.10 | 64.47 | 504 | 74.80
Citrus oil 1cm 21.10 19.14 9.29 [15.07] 28.57 [13.72] 34.96 | 11.75 | 4514
2cm 21.10 18.95 1020 [13.26| 37.14 |12.40| 41.22 | 10.13 | 52.00
Comphoroit  1cm 17.00 16.86 0.84 [12.00] 20.41 | 8.53 | 49.84 | 538 |68.23
2cm 20.00 15.43 2285 [10.80] 46.00 | 853 | 57.36 | 540 |73.00
Formic ol 1 20.02 6.86 65.70 |2.36| 68.00 [ 096 | 9520 | 0.32 |98.40
xalic acid 40 gm/iter]  22.00 5.15 7660 | 360 8363 |0.73| 9689 | 0.72 | 96.70
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it could be concluded that, bee keepers can use safety clove oil

(2 em’Mhive) and each of formic acid 60% and oxalic acid (40 gm/liter) dunng
winter and-sumne:season, respectively for controlling varroa mite. a
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