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ABSTRACT

Eighteen (1st hybrid carniolan bee race) were chosen to study the efficacy of some natural and

organic materials of controlling Varroa destructor(Anderson and Trueman) under Dakahlyia circum-

stances. The reduction in Varroa infestation on worker bees were 76.4%, 73% 74.2%, 68.7%,

76.93% and 77.2%, 81.6%, 87%, 70,05,77.1% on brood and adult bee worker by using Formic acid,

Oxalic acid, Photosenstizer, Thymol and clove oil, respectively. Mites mortality was significantly re-

lated with repetition of treatment .Significant differences were observed between materials used in

this investigation and number of knock down varroa mite on different times. Resulted obtained in-

dicated that photosintizer (xanthin) hold a great promising for controlling the ectoparasitic mite Var-

roa destructor. 
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colonies by different chemicals, dangerous

problems arose, which resulted in high toxici-

ty of bees, and mammals. In addition unprop-

er use of these chemicals might cause a seri-

ous damage, such as killing bees and

destroying brood area beside its residues and

side affects in honey bee products, (Ritter

1986). Infestation of  honey bee colonies by

varroa mite may be associated with Acute Par-

alysis Virus (APV) and possibly other viral in-

fection, Ball (1983). From varroa infested api-

aries near Belgerade APV, Egypt bee virus,

cloudy wing virus and black queen cell virus

were detected, Kulincevic, et al (1990). So

there is an urgent need for natural materials

for controlling Varroa mites to protect bee col-

onies and keep it clean from contamination

with chemicals and keep it away from Varroa

infestation as well Mikityiak (1980), Fouly

INTRODUCTION
Varroa mite is world-wide distributed and

will probably invade all countries where Apis

mellifera is present, Ritter (1981). Winands

(1988), mentioned that varroatosis was dis-

covered in Egypt in 1988. The ectoparasitic

mite causes a serious damage to Egyptian

honey bee industry for producing honey as

well as pollinating different crops. Although

the number of beekeepers has decreased a lit-

tle, the total number of bee colonies has not

changed much over the last 10 years in

Egypt.

Controlling Varroa mite is being difficult

because the mite usually hides in brood

combs under cell capping, therefore the mite

can resist most applied materials used for

treatment. Owing to the treatment of infested
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parasiting worker bees, a comb was removed

from the center of each experimented colony

and workers were swept with bee brush into a

beaker containing water soup as a washing

liquid. The beaker was shacked carefully for

about 5 minutes; and the workers collected in

a wire net. Varroa mite individuals which fell

off from worker bees were found at the bottom

of the white container (Ritter 1981), and Stort

(1981). All worker bees and mites were count-

ed for each sample where the number of

mite/100 worker was calculated and the ratio

was used as an index for the infestation level.

For estimating the degree of Varroa infesta-

tion in brood cells, a brood comb was taken

out from each tested colony where about thir-

ty cells were opened using a sharp forceps

and the number of infested and healthy cells

in addition to Varroa mite occurring with

there cells were counted. Data obtained were

corrected according to the formula of Hander-

son and Tilton (1955).

To access daily mite mortality the bottom

board of each infested colony was covered

with white plastic paper coated with Vasline

just before each application. It was then re-

moved 24hrs, 48hrs, 72hrs, 1 week, 2 week,

3week, and 4 weeks after treatment and the

dead mites which were knock down on the

sheet were visually counted. At the time an-

other plastic sheet was replaced the former.

Data obtained in this test was indicated fol-

lowing Abbott's formula (1925).

All data obtained for each application were

recorded just before and after treatments and

were subjected for analysis using Randomized

complete block desine analysis of variance

(1993) mentioned that spraying Camphor oil

5% on bee worker gave a good result in con-

trolling Varroa mites. James (1996) stated

that essential oils have a great promising

price for controlling honey bee parasitic mites.

Accordingly, much effort has been carried

out to find effective and safe compounds for

controlling the mite. These materials should

be effective for a long time, easy to be used

without causing danger to beekeepers, and

should be with no residues or side effects in

the products as well as bees themselves.

MATERIALS AND METHODS
The present study was carried out at an

apiary of Dakahlyia governorate, Egypt during

(2007).

Eighteen of first hybrid carniolan honey

bee colonies infested with Varroatosis were

chosen to start the experiment. Each colony

consists of one brood chamber and all colo-

nies were equalized at equal strength, 8

combs each covered with bees, and each colo-

ny was headed by a prolific queen nearly of

the same age. The experimental colonies were

divided into six groups of three colonies each.

The first groups of these colonies were treated

with photosenstizer while the second group

was treated with formic acid 60%. The third

group was treated with oxalic acid 3.0%.

Group number fourth was treated with clove

oil 25% (Eugenia aromatic) and the fifth group

was treated with thymol. The sixth group re-

ceived no treatment and was used as control.

All treatments were repeated four times at

four days intervals.

To determine the numbers of Varroa mite
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ber of knock down varroa mite on different

times. On the other hand the infestation rate

in control colonies was increased gradually

from 14.73+3.23% to 22.23+3,14%. The

present data revealed that formic acid was

found to be having a strong acaricidal effect.

Most different application methods demon-

strated that formic acid treatment is the acid

kills mites on sealed brood. No other materi-

als are effective on killing mite in sealed brood

cells. Another advantage of formic acid is that

the substances occur as natural component

of honey. The reduction of varroa mite using

formic acid was 77.4%, and 76.9% on adult

and immature stages of honey bees. The re-

sults obtained in this study were in agree-

ment with that obtained by Wachendorfer et

al (1985) who mentioned that formic acid gave

a good result for controlling Varroatosis. It

was also noticed from data in Table (1) that

xanthin, as photosensitizer gave a complete

treatment comprises four applications in in-

fested colonies. This natural substance is pre-

ferred for controlling the ectoparsite Varroa

destructor. Results obtained also indicated

that reduction occurred on worker bees was

87%, while it was 74.2% in infested brood

cells. Data obtained in this investigation

proved that thymol reduced varroa infestation

on worker bees from 14.53% + 3.73 to 7.31 +

2.96% these finding was agreed with that ob-

tained by Imdorf et al (1999) who found a

great reduction in varroa population using

natural materials such as thymol which con-

sidered an ingredient of many essential oils

and has been used in veterinary medicine and

consequently used for control varroa mites.,

their disadvantage is the strong odour. Clove

oil  also  gave  a good  results  for  controlling

Varroatosis. The reduction was 77.14% and

and the differences among materials were

evaluated for significant at 5.0% level through

using the least significant difference test

(L.S.D) according to the method of Mead et al

(1993).

Reduction =100 - (Ta*Cb)/ (Tb*Ca)

Ta is the infestation % of Varroatosis in in-

fested colonies after treatment.

Tb is the infestation % of Varroatosis in in-

fested colonies before treatment.

Ca is the infestation % of Varroatosis in in-

fested colonies after treatment in control colo-

nies.

Cb is the infestation % of Varroatosis in in-

fested colonies before treatment in control col-

onies.

RESULTS AND DISCUSSION
The results of frequent treatments with dif-

ferent materials used in this trials are pre-

sented in Table (1) and Fig. 1. The treated col-

onies showed different responses to these

varies substances. It was clear from obtained

data that materials used in this investigation

were able to greatly reduce population of var-

roa mites in the experiment colonies, using

varies dosages. Further-more the repetition of

treatment increase the number of fallen var-

roa mites from adult worker bees on the bot-

tom board of the hive. These numbers were

168, 100, 143, 139, and 212 using formic

acid, oxalic acid, xanthin, thymol, and clove

oil respectively . In addition these numbers of

fallen Varroa reached its lowest level after the

last application of tested materials. Signifi-

cant differences were observed between mate-

rials used in this investigation and the num-
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perature  and  filling  level  of  advice,  moreo-

ver  during  the  time  of  treatment.  In  addi-

tion, chemical treatment is not the ultimate

solution,  resistance  may  develop  and  resi-

due  in  honey  and  other  bee  byproducts

are a constant concern. It could be also re-

ported that Photosensitizer is generally very

effective, the beekeepers, however needs to

have some experience in order to achieve a

good results in all colonies treated. Though

xanthin belongs to the group of less danger-

ous substances used in treating varroa mite

was promissing. The finding result was in

agreement with Haggag (2006) who mentioned

that xanthin has a highly effective for control-

ling American Foul brood (AFB) and other dis-

eases in honeybee colonies.

From results obtained it could be conclud-

ed that the application of the medicaments

should be considered carefully.

76.93% on adult and brood cell respectively.

Data in Table (1) also demonstrated that oxal-

ic acid was effective for controlling Varroa de-

structor. The reduction in infestation was

76,4%, and 77.2% on brood and adult honey

bees colonies respectively. 

Results obtained in this investigation indi-

cated that the efficacy of treated materials

was clearly appeared after fourth application.

Similar results are obtained by Caldron

(1996). There was a significant increase in

knock down number of varroa mite in 48hrs

treated colonies compared with control colo-

nies was clear. However, significant decrease

in these numbers of  varroa after 4 weeks was

obtained.

Concerning  application  of  the natural

materials,  it  could  be  showed  that  the

dosage  varies  according  to  out  door tem-
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Analysis of  Variance Table 
 
 

K 
Value 

source Degrees 
of 

freedom 

Mean 
square 

F 
value 

prob  

1 Replication 2 1489.258 744.629 1.9442 0.1935 
2 Factor A 5 15456.536 3091.307 8.0713 0.0028 
-3 Error 10 3829.981 382.998   
4 Factor B 8 14917.173 1864.647 27.4668 0.0000 
6 AB 40 18083.490 452.087 6.6594 0.0000 
-7 Error 96 6517.181 67.887   
                     Total               161              60293.620 
 
Coefficient of variation : 31.00%    
s_ for means group 1:      2.6632    Number of observations: 54 
 y 
s_ for means group 2:     3.7663    Number of observations:  27 
 y 
s_ for means group 4:     1.9420    Number of observations: 18 
 y 
s_ for means group6:     4.7570     Number of observations:  3 
 y 

Analysis of  Variance Table 
DRSAID 

 
K 

Value 
source Degrees 

of 
freedom 

Sum of 
square 

Mean 
square 

F 
value 

prob 

1 Replication 2 76.277 38.139 2.5232 0.1297 
2 Factor A 5 1259.989 251.998 16.6717 0.0001 
-3 Error 10 151.153 15.115   
4 Factor B 1 7.290 7.290 3.6304 0.0810 
6 AB 5 26.033 5.207 2.5929 0.0819 
-7 Error 12 24.097 2.008   

 Total 35      1544.839 
 
Coefficient of variation : 16.47% 
 
s_ for means group 1:  1.1223  Number of observations: 12 
  y 
s_ for means group 2:  1.5872  Number of observations: 6 
  y 
s_ for means group 4:  1.3340  Number of observations: 18 
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Fig(I) : Reduction of Varroa mite infestation using different 
materials. 
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