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INTRODUCTION

Varroa destructor is a damaging parasite of the
European honey bee (Apis mellifera L.) in Turkey
and all over the world. Parasitism can result in a
loss of up to 25 % of adult weight, severe
deformations of the wing, transmission of
bacterial/viral pathogens and reduced longevity of
worker and drone honey bees (De Jong et al.,
1982; Colin et al., 1999). If left untreated, colonies
normally die within a few years. Varroosis reached
Turkey through the Trakia region in 1978 and
spreaded to entire country and 600 000 colony’s
death (Tutkun and inci, 1985).

A suitable anti-Varroa treatment in fall plays a
central role in the Varroa -control strategy.
Nonbreeding period occurs in many regions during
the late fall due to the geographical location and
climate conditions in Turkey.

Presence of V. destructor in Turkey was realized
via genetically and morphometrical analyses which
were arranged with collected Varroa specimens
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from various regions in Turkey (Warrit et al, 2004;
Aydin et al, 2007).

Different chemical compounds as fluvalinate,
amitraz and coumaphos are used by Turkish
beekeepers to Varroa mite and prevention of
economical losses.

The aim of this study was to determine the efficacy
of new brand Varostop® (Lavita, Turkey: 3.6 mg
flumethrin soaked plywood stripes) preparation in
the naturally infested honey bee colonies in Bursa
province of Turkey at the fall season.

MATERIALS AND METHODS

Fourteen honey bee colonies, populated in standart
Langstroth hive with 8 frames were located in Bursa
province, which has a humid Marmara climate.

Colonies were divided in two groups having seven
hives each, randomly. The flumethrin (Varostop:
Lavita, Turkey) product was in a form of plywood
stripes which 3.6 mg active ingredient per stripe.
The flumethrin treatment was applied on seven
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hives naturally infested with Varroa destructor with
four stripes per hive by hanging on the top bar
among the frames as suggested. Other seven hives
were served as untreated control. Trials were
carried out in September and November 2009. The
average temperature during this period was 16C
(range 12-20C).

Varroa infestation rate of the two groups were
determined by collecting about 200 adult bees from
outer frames in to jars containing cotton with diethyl
ether, before and four weeks after treatment
(Shimanuki and Knox, 2000). Aliquoted bees and

mites were collected and counted to verify that no
parasite remained fixed on honey bees.

All stripes in the hives were removed on fourth
week as recommended on prospectus sheet.

Effectiveness of drugs was estimated by
Henderson-Tilton’'s Formula which based on the
difference of mite burden on bees before and four
weeks after treatment (Henderson and Tilton,
1955):

n in Co before treatment x nin T after treatment

Corrected % = (1 —

) x 100

n in Co after treatment x n in T before treatment
Where n = mite population, T = treated, Co = control

RESULTS

The efficacy of the Varostop® treatment in Varroa
control was determined by Henderson-Tilton’s
Formula. Varroa numbers of two groups were
calculated, datas and the result are presented in
table 1.

The effectiveness of Varostop was 94.5% as shown
in table and this is a high efficacy for four weeks

treatment result. There was an increase of Varroa
rate in the untreated control group. Significant
decrease of mites on bees can be detected in
Varostop® group.

No queenlessness or side effect was recorded and
worker bee mortality was not observed in all treated
and control colonies.

Table 1: Numeric datas of mites and mean efficay of Varostop® according to Henderson-Tilton’s formula at

the end of treatments

Groups n (Varroa) before treatment
Varostop © 89
Control 106
DISCUSSION

Varroosis was first observed in 1978 and then
several outbreaks were discovered on all over
Turkey (Tutkun and inci, 1985). The struggle
against this disease permitted the use of natural
products, chemical products and biological
techniques (Mutinelli and Rademacher, 2003;
Mutinelli and Baggio, 2004).

Pyrethroids Kkill the individual by prolonging the
opening of the cells’ sodium channels, which leads
to paralysis and death (Martin, 2004). Chemical
acaricides  (amitraz, fluvalinate, coumaphos,
flumethrin etc.) have been applied to mites but
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n (Varroa) after treatment

% Mean efficacy
6 94.9
142

unfortunately a chemical resistance of the parasite
to pyrethroids has been observed in some
countries, but not in Turkey, yet. Possibility of cross
resistance between pyrethroid substances was
expected due to extremely close chemical similarity
between these compounds (Martin, 2004; Lodesani
and Costa, 2005).

Alloui et al. (2002) have found 99.1% efficacy using
flumethrin soaked stripes on November in Algeria,
at the end of six weeks. But they noted a significant
fall of Varroas in the first week.

Gregorc and Skerl (2007) have found 94.3%
efficacy in highly infested colonies and 19.11% in
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slightly infested colonies after 40 days flumethrin
treatment.

Some chemicals’ efficacies have been investigated
for Varroa and obtained 83.4% to 100.0% rates in
Turkey (Akkaya and Vurusaner, 1996; Kumova,
2001).

Trials about another commercial product which
contains flumethrin were performed in Turkey and
detected 87.7% and 100.0% efficacies in broodless
period in fall season (Akkaya and Vurusaner, 1996
and 1997). Hovewer, climatic, colony, brood and
other conditions can affect the efficacy rates
(Bacandritsos et al, 2007). Difference of other
product was arised from its plastic structure.

We estimated the effectiveness for four week
countings in our experiment. Presence of stripes
during at least four weeks was recommended and
we thought that most of chemical Varroacide drugs
might show their effect especially in the first week,
because of the intensive parasite burden on bees.
Nonetheless chemical acaricides must be kept in
hive at least four weeks for a whole treatment.

CONCLUSION

Eventually Varostop® is a good alternative for
Varroa control in honey bees with one application to
hives. It is easy to use and presents low variability
between colonies in its final efficacy. No case of
honey bee toxicity, loss of queens and/or brood or
adult honey bee mortality, disturbance and robbing
was recorded from the product. It can be used on
highly or slightly infested colonies in fall and
possibly spring seasons.

It is the remarkable point that none of chemical
compounds should be applied on every following
years because of the possible mite resistance
development hazard.
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GENISLETILMIS OZET

Amagc: Varroa destructor, llkemizde ve diinyada
bal arilarina en fazla zarar veren bir dis parazittir.
Parazitin neden oldugu Varroosis hastaligi
sonucunda, ergin arillarda %25'e varan agirlik
kaybi, bakteri ve virtslere duyarlilk, yeni cikan
yavrularda kanat bozukluklari - karin kisaliklari,
tedavi edilmediginde ise kovanin sénmesine neden
olmaktadir. Bu calismada, arilara yukarida
bahsedilen zararlari veren dig parazit Varroa
destructor’a karsl, sonbahar sezonunda, flumetrin

(Varostop® Lavita,  Turkiye)
etkinliginin belirlenmesi amacglanmistir.

preparatinin

Gerec-Yontem: Nemli bir iklime sahip Marmara
Bolgesindeki Bursa ilinde bulunan bir arilikta
Langstroth tipi, sekiz cerceveli 14 kovandan yedi
tanesinden deneme, diger yedisinden kontrol grubu
olusturulmustur. Deneme grubundaki her kovana,
her biri 3,6 mg etken madde flumetrin (Varostop®)
iceren ince ahsap striplerden doérder tane,
cercevelerin arasina asilarak konulmustur. Kontrol
kovanlarina ise deneme siuresince herhangi bir ilag
uygulanmamistir. Deneme Eylul — Ekim 2009
aylarinda gerceklestiriimis ve bu sire zarfinda
ortalama sicaklik 16C (12 - 20T arasinda)
olmustur.

Tedaviden 6nce ve doért hafta sonra, her gruptaki
kovanlarin en dis cercevesinden ortalama 200 ari,
dietil eterli pamuk iceren kavanozlara alinmistir.
Arilar (Gzerinde hichir akar kalmadigindan emin
olunana dek kavanoz sallanarak akar sayimlari
gerceklestiriimis ve arilar Gzerindeki akar sayilari
hesaplanarak kaydedilmistir. Flumetrinin etkinligi,
denemeden o6nce ve dort hafta sonra arilar
Uzerindeki akar sayilari arasindaki farka uygulanan
Henderson-Tilton formalayle belirlenmistir.
Uygulanan tim stripler tedaviden sonra kovandan
alinmiglardir. ilacin etkisi su formiille bulunmustur:

)T x 100

Duzeltilmig Tedavi 6ncesi kontroldeki akar say. x Tedavi sonrasi tedavi gr. akar say
Yuzde = (1 -
Tedavi sonrasi kontroldeki akar say. x Tedavi 6ncesi tedavi gr. akar say.
Bulgular: Kullanilan formile goére, doért haftalik arindn  kullandigimiz

tedavi sonrasi  kolonilerdeki yogun Varroa
enfestasyonuna karsi flumetrinin (Varostop) etkisi
%94.9 olarak bulunmustur. Kontrol grubunda akar
sayllarinin artarak devam etti§i goralmustir.
Varroosis miucadelesinde  biyolojik  teknikler,
kimyasal ve dogal ilaclar kullaniimaktadir. Flumetrin
etken maddesi, piretiroid grubu ilaclar icinde
bulunmakta ve bu gruptaki ilaclar, akarlarda
hicrelerin sodyum kanallarini acarak uzamalarina
ve sonugta 6lime neden olmaktadirlar. Dinyanin
cesitli bolgelerinden piretiroidlere  karsi  Varroa
direnci bildirilmis, Turkiye'de ise bu konuda bir
calisma henliz yapimamistir. Flumetrin ile ilgili
cesitli Ulkelerde yapilan caligmalarda %94.3 ile
%99.1 arasinda etkiler bulunmus, Ulkemizde ise
flumetrin iceren baska bir ticari Grtnle yapilan
calismalarda %87.7 ile %100 etki bulunmustur. Bu
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drinden farki, etken
maddenin plastik striplere emdirilmis olmasidir.
Calismamizda Varost0p®’un dort haftalik sonbahar
uygulamasi sonucu %94.9 etki bulunmustur. iklim,
koloni, yavru durumu gibi bazi kosullar ilaglarin etki
oranlarini etkileyebilmektedir. Piretiroid gruptaki
ilaclarin etkileri en az dort haftalik bir uygulama
sonucu belirlenmektedir.

Sonug: Sonucgta Varostop® (Lavita, Turkiye), bal
arilarindaki Varroa parazitinin kontrolinde tek bir
uygulama gerektiren, kullanimi kolay, yuksek etkili
bir ilactir. Calisma boyunca Uriinden kaynaklanan
ana-yavru ari kaybi, ergin ari 6limu, huzursuzluk,
yagmacihk gibi olumsuz etkiler gorulmemistir.
Muhtemel direng¢ olusumuna karsi kimyasal ilaglarin
birkag yil Ust UUste kullanlmamasina dikkat
edilmelidir.
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