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ABSTRACT

INTRODUCTION

~Varroa are small external about one
millimeters parasitic mites that infest sealed
brood and adult of honey bees.. The original
natural host of this mite is the Indian honey
bee Apis cerana, and it's jump to Apis melli-
Jera has put the mite on a host with little
natural defences against it. The mite Varroa
destructor was first detected in Egypt in 1987
In alAreesh region and likely arrived across
the border with Palastine.

The varroa mites became the focus of

much interst among honeybee researchers in
many countries after the varroa problem
became apparent and had a great impact on
productivity of honeybee colonies . Infested
colonies will die within 1 to 2 years if the
beckeeper does not take necessary actions
against Varroa mites.

Non-Chemnical Methods  (Cultural
methods) for Varroa mite control include
using drone comb or bottom screens to trap

Varroa mites. As the mites have a preference
for laying their ¢ggs in drome cells, drone
foundation can bc placed into colonies to
encourage the mites into them. Once the comb
is scaled it can be removed from the hive and
destroyed along with all the mites it contains.
Carc must be taken to get the timing coirect
for this method or the mite population might
increase faster than normal.

Chemical Methods as synthetic miti-
cides remain attractive because they are never
lethal to bees. If the mites are vulnerable,
Apistan can kil 85 percent of them (if
properly used and the mites are not resistant).
Formic acid might kill 70 to 90 percent, but if
it's too cold the acid aic less effective, and if
it's too hot it disperse too quickly. Many
"natural” miticides, like Thymol or essential
oils or Formic acid, require such high doses
that they can kill the bees as well as the
mites. Some of the essential oils have little

safety margin between killing mites and
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killing bees. But, careful application of multi-
ple miticides can avoid the evolution of resis-
ant mites. It just takes the kind of attention
and time that sideliners and hobbyists might
not have. The promoters of multiple miticides
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in small dosages and the promoters of high-
dose synthetics have squared off. The present
study aimed to evaluate the efficiency of some
essential olls and chclmca! acaricides for
varroa control. ‘

MATERIALS AND METHODS

Chemicals acaricides

L Formic acid (85% conc.) Stripes paper of
Tx15x0.5 cm were saturated with Formic
acid (2mi /cover of the comb) and placed on
top of the bee combs per colony.

2. Oxalic acid dehydrate (oxalic acid 99.5%)
30 gm of the oxalic acid salt was dissoived
in one litre of the water spraying applied per
one time weekly for one month.

3. Apistan (fluvalinate 10%). One stripe of
the Apistan strip (24x3x1cm) was used one
time/colony /month,

4.Bayvarol (0.9 flumethnn active ' ingre-
dient). Two Bayvarol stripes were used as
one time/colony/month.

Essential oils concentrations:-

10 gm of the Thymol oil, 5m! Eucaly-
ptus and 5ml Peppermint oils were mixed with
a concentration 2:1:1,

1) 1.5 ml of each prepared stock of the
mixture oils was added to one liter of the
sugar solution {1v sugar: lv water).The
honey bee colonies were fed weekly for
one month with the previous prepared
solutions.

2) A Cake of 100 pollen supplement con-
sisted of 2 part wheat germ mixed with 1
part honey (w/w) and 6 mi of each of the
previously prepared mixture of my stan-
dard oils; so we have 4 different cake
blends; then we applied 25 gm of each
blend on the top of the combs to feed each
colony weekly throughout the month
starting at 15 of December to 13of
January during 2004-2005 and 2005-2006
Seasons,

3) 20 ml or (gm) of each of our standaid
crude oils + 80 ml of the olive oil (20%).
Two cotton strips of 20 cm length were
saturated with 10 ml of essential oil, and
placed between brood bee combs per each
tested colony. Every oil strips were repla-
ced weekly for one month.

“4) 1.0 ml of the crude oil added to 99.0 m!

water with a final concentration 1.0%.The
spraymng treatment was used with a rate of
1 m! of the suspension /covered bee
comb/colony; one tisne a week during one
montb.

Throughout the study three colonies
were used for cvery experiment and the
bottom board of the colony was covered with
a plastic sheet coated with raw Vaseline to
capture the fallen varroa mites to be counted.
Also, three colonies were taken as control by
feeding them with frank sugar solution
without any additives and as a control for
spraying method pure water was sprayed to
show how this would affect the rate of falien
varroa to compare with our results in colonies
treated by our standard methods of feeding
and spraying respectively. The experiment
was processed at 17 of August to 15 of
September; 15 of Ociober to 15 of November;
15 of December to 13 of January, 15 of
February to 15 of March and 15 of Apnlto 15
of May for the seasons 2004 _ 2005 and
2005_ 2006, Twenty seven honeybee colonies
we used for this study. Three colonies we used
for each concentration of tested essential oil
and chiemical acaricides.

RESULTS AND DISCUSSiON

From the results it can be conciuded
that there were no significant differences in
the Varrog reduction percentage between
chemical compounds and essential oil controls
used in this experiments as shown in Table
(1). In spite of the residues that remain
honeybee products when using chemical aca-
ricides, it is rather wise to compare between

the side effects of the materials used for the
experimeni, {he natural (essential) oils and the
chemical acaricides, The chemical acaricides
surely have greater residue side effects;
however they possess a higher efficacy when
used for short time and at minimal offective
concentrations. Several materials was used to
control the mites have been mvestigated
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including biotechnical, genctic and chemical
Cuntroly  Chemical treatments are absolutely
necessary to keep colonies alive. Essential oil
treatment  using  evaporation technique was
successfully applied method used with all year
seasons.

The optimum admixture concentra-
tion of essential oils used as feeding syrup to
get the maximum lethal effect on varroa
population dynamic was shown and adopted
to be 1:2:1 per Eucalyptus, Thymol and
Pzppermint.

The Thymol oil recorded maxinum
varroa population reduction approaching 93%
with both two experimental years 2004 &
2005. The spraying method was used in the
late spring and carly autumn, because the
temperature was suitable, however it was
difficultly applied.

The therapeutic activity of the tested
chemical compounds towards varroa mite
could be arranged in descending order as
followes, Apistan > Bayvarol > Formic acid >
Oxalic acid. The Apistan, Bayvarol, Formmc
acid and Oxalic acid caused higher reduction
percentage in the varroa population approa-
ching (95.34%, 93.05%, 89.96% & 75.48%),
respectively in worker brood.

These results are in agreement of
Fathy and Fouly (1993) had shown similar
results; however they used camphor oil at
different concentrations to control varroa
mites. El-Shemy er al. (2001) tested the effi-
cacy of different natural oil, clove oil to found
that qr/mte reduction ranged from 45.75% to
92 2%. '

Calderone and Nasr (1999) men-
tioned that Apistan was more effective (98%)
against Varrca mite than Formic acid (56%).
Fries, (1991), Elzen et al. (2002) and Sherif
(1998) found that the number of dead varroa
mites. When used Apistan and Bayvarol
comparison with those control especially after
2™ and 3" days, Herbert et al. (1988) and Abd
El-Fattah ef al. (1991) reported that the mites
were killed within the first 24 hours following
treatment with Apistan Herbert et al. (1989)
found that the majority of dead mites were
recorded within 5 days with a peak on the first
day of treatment with Apistan. Allam (1994)
reported that varroa mites were killed within

the first four days of application with Apistan.
Mutinelli  er al. (1997) -used oxalic acid
sohttion (5%) to ontroling varrao mmites.
Amrine and Noe! (2006) and Amrine & al.
(2007), Abd El-Raheem (1999) used several
chemical acricides against varrog invasion.
Khattab, {2001} stated that thymoi, Fucaly-
ptus, Menthol and Clove oils consider a highly
effective acaricides against varroa mites.
Essertial cils were safe to human and bees,
residues in honey are low even after long term
treatments (Imdorf et al., 1999). In addition
the efficiency of the acaricides depend on
temperature and seasons of the year (Cox e/
al., 1989). The organic compounds such as
organic acid and volatile cils are inexpensive
altematives of synthetic acaricides for the
control of parasitic mites in honey bee (Imdorf
et al., 1999). Schenk ef al. (2001) reported that
neem oil at 75% concentration caused
approximately 100% mortality in bee mites.
Also mineral oils serve as vehicles for more
offective miticidal therapeutic oils. A 6%
blend of eucalyptus and winter green oils had
a positive effect on mite drops (Grant, and
Giliard Jackson, 2004). Fathy and Fouly
{(1993) reported that the treatment with cam-
phor to increase the efficacy of varrol control.
El-Shemy (1997) used six dose of the same
essential oils to control the mite. All the tested
oils gave a good effect on this parasitic mite.
Mutinell ef al. (1993) found that the Apilife-
VAR kilied (78.7%) mites per colony. Rezk &
Gadelhiak (1997) reported that the best effict
was exerted by the application of cucalyptus
and matricary. The effects of both mint and
clove oil-extracts were significantly lower.
Also, Hu-Fuliang et al. (2005) used Thymol
and Thymol blended with other essential oils
or essential oil components offer a promising
exception. Mite mortality is over 9% when
these formulations are nsed. Bacandritsos ef
al. (2004) found that the highest efficacy
(89.71%-90.20%) in hives treated with the
mixture essential oils. Rickli ef al. (1991}, Gal
et al. (1992), Steen (1992), Colin er al. (1994),
Allam ef al. (2003), Baggio ef af. (2004), Abd
El-Wahab et al. (2006), Greatti et al. (2006)
and Abdol-Ahad ef al. (2008) used several
form essential oils against varroa invasion.

Thymol is a volatile monoterpenoid
found among many species of plants, and is
toxic to varroa at doses saf¢ to their honey bee
hosts



Table {i): Comparison between effects of some essential oils and chemical acaricides on Varroa reduction percentage in honeybee colonies during |

|
2004&2005-2006, !
. Thymol ‘
g Treatments | Formic acid | Oxalic acid Apistan (Cl;d:':::i'ng E (20%) (lo/gngpr:l;;in I
ﬁ N e vaporr_:rltmnr; e i
Periods AW:] WB | AW 'l WB | WB | AW | WB [ AW §
Aug, - Sep. 1 90.09 | 9« | 88.92 93.80 |
Oct. — Nov. 97.01 | 92.56 - ?
£ Dec.~ Jan. 92.51 | 0 63.12 : i
“ |Feb. - Mar. 19500 | 9 7074 | - |
April- May ] 9493 | 7298 | 81.05 '
Aug. - Sep. 93.30 8124 9381 |
Oct. — Nov. 95.34 85.53 - |
€ [Dec.—Jan. 95.22 65.37 - |
' IFeb. — Mar. 9554 | 7454 - 3
nl- M. - | 7548 178531 91.83 | 9169 2| 79.58 17713
WB= worker brood AW= adult worker |
Mixed. (C) Feeding = Mixed of Eucalyptus: Thymol : Peppermet (1:2:1). |
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