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Extipnon g anotedeopaukdntag
okeudoparog Qupding evaviiov
wu Varroa destructor oug KA\iparo-
Aoyikég ouvOnkeg tng Kevipikiig
EX\Gbog

N. Muakavépitoog, I. [lanavactaciouv

INEPIAHWH. To akapeoktévo okedaopa, nou éyel wg Kipia
Spaouxki ovoifa t Oupéin oe cuvSuaopé pe eukadumédaio, pev-
062n ka1 kapgopd, aStoroyROnke y1a v anotedeopaukdntd tou
yia 860 ouvexbpeva émn (2002 ka1 2003) mv nepiodo 25 Maiou éwg
25 louviou oe pediooia owmv neproyi g Aokpibog (Kevipiki
E)X\dSa), 6mou o1 Oeppokpacieg to karokaipt efvar ougvd upndéc,
I'ia tov okond autd xpnorponomOnkav @uoikd mpooPePinpéva pe-
Mooia pe nepinou 1008vvapn minBuopiakd mukvétnta. To oked-
aopa tonofetiOnke oto ndvw pépog twv Maisiwy pe ouyvétnta
epappoyig pia §6on kdbe 15 npépeg (§vo enavardyperg). H péon
upi g anotelespaukdintag wu okeudopatog Atav 90,5%+1,0
ka1 90,6%:+0,8 yia 1o 2002 xa1 2003, avtiotorya. To étog 2002, yia
10 Xpovik6 Sidotnpa mov npayparonoididnke o neipapa, n péon
Oeppoxpacia mepipdrdoviog xkupdvOnke and 17,0°C éwg 27,0°C,
evo y1a 10 €106 2003 kupdvinke and 16,3°C éwg 27,5°C. Ta ano-
tedéopara é5e1§av 6u ot eupdtepn mepioyh g Kevepikg EAMG-
8o, oe pediooia nou éyive epappoyn tou okeudoparog Gupding
owmv apyn tou kahokaipioy, n anotedeopaukdta Arav 90,5% pe
eMdyioteg evoyAioeig ka1 pehioooto§ikénta. Enfong, owv mepi-
mwon nov pia npépa vopitepa tonobetnOei wo 1/20 g 6ong, n
evéyAnon v pedicodv oxedbév pndevilera, 5161 pe autév tov Tpb-
1o o1 péhiooeg efoikeidvovial pe Tn véa pupwdid nou erodyetal
owmy kupéAn,

Aé€eig supempiaong: Apis mellifera, Varroa destructor, Bupéin,
Beppuxouditng, kapgopd, eukalurédaio

EIXAT'QI'H

To dxagt Varroa destructor (Anderson xow Trueman,
2000) amotehel €va wOAY coPad TOQAOLTO TS Apis
mellifera oy pmogel vo mponaréoer oofapéc tnuig
ota pehioowa oe oygon ue diheg aoBévelec. Amd tote
TTOV TTQWTOEUPAVIOTNRE, AOYLOE 1] AVILUETMTLON TOU UE

Epeuvnuikn
Original article

Evaluation of a thymol formulation
efficacy against Varroa destructor
under Central Greek climatic
conditions

Bacandritsos N., Papanastasiou I.

ABSTRACT. The acaricidical formulation based on thymol
crystals (main active ingredient) in combination with eucalyptus oil,
menthol and camphor crystals was evaluated for its efficacy for
two consecutive years (2002 and 2003) the period from 25th May
to 25th June. The experimental apiaries are located in Locrida
(Central Greece) where the temperatures during summer are usually
high. Naturally infected by the mite Varroa destructor bee colonies
with similar population were used. The formulation was placed on
the upper part of the frames at a rate of one dose every 15 days for
two times. The average value of the formulation efficacy was
90.5%+1.0 and 90.6%20.8 for 2002 and 2003, respectively. In
2002 the temperature in the area where the experiment took place
ranged from 17.0°C up to 27.0°C, while in 2003 it ranged from
16.3°C up to 27.5°C. The results showed that when the bee colonies
were treated with two tablets, one every 15 days at the beginning
of the summer, the efficacy of the thymol formulation was 90.5%
with minimal side effects and toxicity. Additionally, at the beginning
of its use, the observed bee agitation at the hive entrance can be
reduced by placing 1/20 of the dosage one day before the main
treatment.

Key words: Apis mellifera, Varroa destructor, thymol, vermiculite,
thymol, camphor, eucalyptus

INTRODUCTION

Varroasis is a disease that bees have infected by the
mite Varroa destructor (Anderson and Trueman 2000),
which causes very serious damages in apiaries. Since it
appeared, it was dealt with various chemical acaricidal
and insecticidal substances. The use of these synthetic
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OLdpopeg CUVOETIRES AROQEORTOVES ROLL EVTOUORTOVES
ovoieg. AGym TG EQUOUOYNS QUTHV TWV OXAQEORTOVAV
ouoLdv dnuovEyOnray mEofAjuata VITOAELUUATIRG-
TNTAG OTO TEOLOVTA TNG RVYEANG (el oL UEAL)
(Bogdanov zau ovv. 1998, Trasyvoulou 1998, Wallner
1999), »aBwg ®ar eupdvion avlexTrdTHTaS TOU Oxd-
pewg (Lodesani »ow ovv. 1995, Milani 1999, Elzen »au
ouv. 2000, Spreafico xou ovv. 2001).

2V TEOOTABELA XONOLULOTONONG ARAQEORTOVIV
ouaLdv, oL ooieg dev emPaQivouy To TeQRAMOV %L
TAL TQOLGVTAL THE KUYEANS, EQPAOUGOTNROY KUQIWS OL QPu-
owég ovoleg (Bupdhn, nevBdin, noupod xat albéoia
€hawa amtd citronella, evrdluvmto, plyovn xow Aefdvia),
2a0dg »ouw 0QLOUEVO 0QyovIrnd 0E€a (Yahaxtind, woo-
N row oEahxd). O puokés ovaieg xENoLoToL-
Onrav pepovopéves | oe pelypara, ue peyoliteon €u-
@aon ot Buudin mou €yel aEUETA VYNAY QTTOTEAE-
ORATIXOTNTO EVOVTIOV TS POQEOiXNG axagloong otV
Evoomn xaw v Aueow) (Giordani 1977, Grobov xau
ouvv. 1981, Mautz 1982, Mikityuk 1983, Pinzauti »ou
ouv. 1987, Hoppe »ou Ritter 1989, Colin 1990, Lodesani
xow ovv. 1990, Frilli now ovv. 1991, Rickli xoaw ouv. 1991,
Liebig »ow ovv. 1992, Var Der Steen 1992,
Moosbeckhofer 1993, Mutinelli xow ovv. 1993, Imdorf
®at ovv. 1994, Calderone »au Spivac 1995, Imdorf »ou
ouv. 1995, Gregore nau Jelenc 1996, Higes xou Liorente
1997, Loglio »ou ovv. 1997, Bacandritsos 1998, Colombo
xa Spreafico 1999, Mattila xou Otis 1999, Lindberg nau
ovv. 2000, Mattila xow ovv. 2000, Bacandritsos o Lolos
2000, Bacandritsos »au ouvv. 2002a, Bacandritsos »ou
ouv. 2002b).

IMhox(dio amoEo@nTroy VX0 (Beouinoviitg),
EUWTOTLIOUEVAL UE Uelypna Buuoing, eVROAITTEAALOV, UEV-
B6ANG ®aL nauEoEds, €xouv dOXLUOOTED ad TOVG
Imdorf o ouv. (1994, 1995) ue apnetd travomomTirng
amoteieopatinotnra. Ouv Liakos xat Thrasyvoulou
(2002), oe gpevvnury gpyaoio tov €yve oty Ogooa-
Loviun (Bdpeia EALGO0), avapépouv vpnir amotehe-
OUOTLRGTNTA AL OUEATED UEMOTOTOELROTHTO TOV
oxevdopotog Buuding oe ovyrexpLuéveg Beguoxga-
oles. Ou Bogdanov xaw ovv. (1998) avagégovv 6t ta
emimeda Twv vroAeudtav Buuding oto HEA xaL OTO
%eQl dev avEdvovtal ue thv avEnon tov agLBuol Twv
EQAQUOYMV UE TO OREVAOUO BUUOANG.

Znomdg g Taovoag UEAETNS Tav O EAEYYOS THG
OTTOTEAETUOTIXOTNTOS TOU OROUQEORTOVOU OREVAOUOL-
TOC 7OV €YeL MG dQAOTIXES oVoies T BuUOAY, TO gvra-
Mmtéhato, T uevBoAn rou ™ raupod oe pelioowa
OTIC ®AMUATOAOYRES - UEMOCOROMARES OUVONRES TG
xevrowiic EAAMGdog, Gmov o Bepuoxpaocies to naho-
nalpL elval ovyvd vymAgs.

acaricidal lead to accumulation of these substances in
bee products (Bogdanov et al. 1998, Thrasyvoulou 1998,
Wallner 1999). Also, another serious problem was that
in many areas the mite populations became resistant to
chemicals (Lodesani et al. 1995, Milani 1999, Elzen et
al. 2000, Spreafico et al. 2001).

For the above reasons natural substances, such as
thymol, menthol, essential oil from citronella,
eucalyptus, oregano and lavender, were used either
solitarily or in mixtures. Greater emphasis was given to
thymol against Varroasis in Europe and America
(Giordani 1977, Grobov et al. 1981, Mautz 1982,
Mikityuk 1983, Pinzauti et al. 1987, Hoppe and Ritter
1989, Colin 1990, Lodesani et al. 1990, Frilli et al. 1991,
Rickli et al. 1991, Liebig et al. 1992, Var Der Steen
1992, Moosbeckhofer 1993, Mutinelli et al. 1993, Imdorf
et al. 1994, Calderone and Spivac 1995, Imdotf et al.
1995, Gregore and Jelenc 1996, Higes and Liorente
1997, Loglio et al. 1997, Bacandritsos 1998, Colombo
and Spreafico 1999, Mattila and Otis 1999, Bacandritsos
and Lolos 2000, Lindberg et al. 2000, Mattila et al. 2000,
Bacandritsos et al. 2002a, Bacandritsos et al. 2002b).

The efficacy of vermiculite tablets impregnated with
thymol, menthol, camphor and essential oil of
eucalyptus was found to be high (Imdorf zaw ovv. 1994,
Imdorf xou ouv. 1995). Liakos and Thrasyvoulou (2002)
referred that the winter application of the thymol
formulation in apiaries located in Thessaloniki (North
Greece) were very high with unimportant toxicity. Also,
it is worth noting that the residue level of thymol in the
hive’s products (wax and honey) did not increase using
the thymol formulation (Bogdanov et al. 1998).

The purpose of the present study was to investigate
the efficacy of the acaricidical formulation with thymol
crystals in combination with eucalyptus oil, menthol
and camphor crystals to honey bees under climatic-
apiary conditions of Central Greece, where tempera-
tures during summer are usually high.

MATERIALS AND METHODS

The experiment took place in the region of district
Lokrida (Central Greece) from 25" May to 1% July in
2002 and 2003. Each year, two experimental groups and
one control group were used. The distance between the
experimental groups was 1.000 m, while the distance
between each experimental group and the control group
was 500 m. That position aimed at avoiding a possible
bee gathering in terminal colonies (drift effect). The
experimental groups were treated with the thymol
formulation [vermiculite tablets (75 mm X 45 mm X 5
mm) with 74.08% thymol crystals, 16% eucalyptus
essential oil, 3.7% menthol crystals and 3.7% camphor
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YAIKA KAI ME®OAOI

To wepduoto TEayUaToToLON*aY OtV TEQLOYH
e Enapyiag Aorgidog (Kevrouxny EAGda) o v
25M Maiov €wg tqv 1n TovAiiov ta €t 2002 »ou 2003 oe
uehioowa tpoofePAnuéva amd to V. destuctor. I'io w0
€tog yonowomowBnxroy dvo Telpauativés ouddes ne-
MooLdv, ol omoleg amelyav petaEd tovg 1.000 m xow
uto opdda pdgrugag, 1 ool amelye 500 m o ndbe
TELQAUOTIXY oudda. Zromdg TS VITdQYoOVouS UrndoTa-
ONG 1TAV 1] ATOPUYT] TOU POLVOUEVOU TNG VITEQ-OUYHE-
VIQWONG UEAMOCGV OTOL OXQLOVE UeMioolol (FTOQOITAGL-
vnon). Zug TeLQaUaTLrES OUAOES EYIVE EQAOUOYT] UE TO
oxegvoopa Qupeing [haxidia artopooEnTLrol VAMXOU-
vermiculite (diotdoewv 75 mm X 45 mm X 5 mm),
EUTOTIOREVA Ue Pelywo nouatahiuriic Buuding 74,08%,
euralvmtéhatov 16%, nouotodhniic wevBoing 3,7%
%O RQUOTOALHIG ROUQoEds 3,7%, 0eQ00TEY(dS KAEL-
ouéva oe poaxéhovg ahovuvdyaptou]. To €rog 2002 v
%G0e opdda amoteheito amd 6 pehloowa xal To €10g
2003 and 8 pehioowo g QUANG Apis mellifera
macedonica. Ta pehMoolo IOV EYRATEOTNUEVA O KU-
Péheg Tomov Langstroth towv 10 mhawoiwv. O tinBuvoudg
TOV EVIiMROV ueMoodV rdivrte xou ta 10 whaiow.

O nuyéheg efyov nuvntii fdon pe dixtuwtd TAEyuo
2oL ROTAAANAY vTodoy] Yo cUETaEWT Aapoiva. Ztv
ave empdvela g Aopaivag elyxe ylver emahenym (e
Balehivn. O aeplonds g ®¥VYEANS YvdTov uévo ard
™V €006 TG, ®aBWS OL OTES TOV PEQEL TO RATTAXL THS
HVPEMNG TV OPQAYLOUEVES. ATtS T fdom Thg ®upéing
0 0EQLOUOS NTav EAdYLOTOS AGYM THS OVQTOQMTYG Ad-
uopivag. TTévte nuépeg mov amd v €vapEn Tou meL-
pdparog, ov facihooes tomofeniOnray og Pacihnd
xhovpLd pe amotéleopa xatd T SLGEREL TOV TTELQU-
LOLTOG VOL UTTAQYOUY ROAUUUEVE REMC EQYATOYGVOU YLOL
enTA NUEQES RO XNPHVOYSVOU Yo déna nuépes. TEo-
OEQLS NUEQEG TTOLV THV TELeVTAlOL LETENOT YLCL TO OREV-
aopo Buuding ol faciiooes apédnoay ehetibepec.

O ahovuvéviog @dxelog amoo@eaylldtay xat o
EUTOTLOUEVOGS feQUnOVAiTNG YwolldTay ot Téooepa (4)
Loopey€0n TepdyLa ta oot torofeTiOnxay ot Téo-
oeoLg Yovieg Ths xupéng (Ewdva 1). H egpappoyn tov
oxrevdouatog €ywe oe xdbe pehiool dvo ouveySueveg
POQES, nia @opd »dbe dexramévre (15) nuéoec. Ztoug
RAETVEES TOTODETHON®AY OTIS TEGOEQLS YWVIES TNG HU-
PEMG LoopeyEDn TepudyLa Py eWTOTLIOUEVOL PEQUIROU-
Amn. To Beddu g mponyoluevng nuépag (24n Matov)
o6 ™y évaEn Tov TelRduoTos TomofeTOnxe evidg
TV TELQOUOTIXMV XUYEADY TEUd)LO (00 pe To 1/20 tov
Thaxdlov Tov orevdopatog. Zxnomnds avTig ™G evEQ-
vewag frav 1 eEorelman twv ueMoodv oty véa oout
2“OL 1 LEIMON TV EVOYAOEMV TOV UEMOCWV OTO eAd-
ywoto (Bacandritsos 1998).

Ewova 1. Toémog tomof€mmong tov oxgvdouatog Ouuding oe
7p00oReAuévo pehiool (avbevart] putoyopia).

Figure 1. Way of placing the thymol formulation into an
infected bee colony (original photo).

crystals hermetically closed in aluminum foil]. In 2002
the groups consisted of six (6) honeybee Apis mellifera
macedonica colonies, while in 2003 consisted of eight (8)
colonies. All the bee colonies were in Langstroth hives
with 10 frames, which were almost covered by adult bees.

The hives were equipped with a removable bottom
board. On the base’s top had a wire screen and
underneath was the staple for the sliding metal-plate.
The iron plate was covered with vaseline in order to trap
the falling mites. The ventilation of the hive was
minimized and took place only from the entrance,
because the holes of the hive cover were closed. The air
flow from the bottom board was minimal due to the
metal-plate. Five days before the experiment the queens
were placed into queen cages. During the experiment
there were sealed worker brood for the fist seven days
and sealed drone brood for the first ten days. Four days
before the last mite counting of the thymol formulation
the queens were released.

The vermiculite tablets were unpacked and
separated in four (4) equal pieces, which were placed
above the frames at the four corners of the hive (Figure
1). Colonies were treated two times-one every 15 days.
In the control groups, same pieces of non steeped
vermiculite were placed at the four corners of the hive.
The previous night (24" May) before the day of the first
treatment a piece equal to 1/20 of the tablet was placed
in the experimental hives in order to accustom the bees
to the scent of the tablets (Bacandritsos 1998).

In order to establish the final mites left after the
treatment period, all colonies were treated with couma-
fos on the 30" (24" June) day and with amitraz on the 33"
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Ta pdouaxo ehéyyou mTov xonouoToLfnxay Nrav
ot Opaotéc ovoieg coumafos xau amitraz, oL omoieg
eqpopuootray v 30n (24 Touvviov) »ow v 330 (27
TIouvviov) nuépa, avtiotowa. H epapuoyn tov diahv-
notog coumafos €yuve e YPeraoud, eva Tov amitraz ue
tawvieg otumdyaTov dtaotdoens 3 cm X 12 cm X 0.2
cm. g vd0e merpapatxd pekiool tomoBetOnray dvo,
EUTOTIOUEVES UE TO amitraz, Tovieg opov TAQEUELVOLY
v 4 dhpeg og Bepuorgacio dwuatiov.

I tov vrohoyoud xa v agLoddynon g dpdong
TOV O%EVAOUATOS BUUGANG ®aTAUETONONRAY TOL RATA-
RONUVLIOUEVOL axdQed OTOV TUBUEVA TG ®UYEANS. AQYL-
%A €ywve OUALOYY TV VITOAELUUATWV amtd T AcpoQiva
™G ®UPEANS o ETTELTOL DLOYWOLOUOS TV ORAQEWY UE
drahvtomoinon g Palelivng ue T xonon xatdiiniov
Storin (Peviivn) (Bacandritsos 1998). H xatapétonon
TV ardoewv €ywve ndbe 15 nuépeg (tnv 9 Touviov
zo v 241 Iouviov) yuo Ty eQOQUOYY TOU OXEVAOUIO-
TOG %0 OTO TELOG TOV TTELRduatos (thv 1n Iovhiov) pe-
Td ™V epaouoyi| Twv coumafos rou amitraz . Ta rata-
RONUVIOUEVO OXdQEN TTOV UeTENON®AY OTO TELOS TOV
TELQAUATOS OVTUTQOOMITEVOVV TO OUVOAO TV faooda
mov elyav amoueivel oto peliool petd ) Begameio pe
to oxgvaoua Buuding. H amoteheopatindtnta twv
coumafos xau amitraz extyuiOnxe fdoel doriuwv o
€ywvav o€ TELQAUOTIXG ®VPEMOLLL OTO EQYAOTHOLO UE
mepimov 500 puéhooeg. Metd v epaouoy twv do
ovoLV oL uéAooeg Bavoatdinxay, netendnroy To axd-
Qed OV elyav ATOUEIVEL OTLS UEMOCES RO VITOAOY(-
otre N asoteleopatindTnro Twv coumafos xou amitraz,
1 omota fitay ®ovtd oto 100%.

TN ™ droiotmon Thg ouuTeELPOEds Tou PeALTOL-
0V YWOTAY LOKQOOXOTILROS EAEYYOS TOU UEALOOLOU TIG
TEWTES DOES AUETMS UETA TNV TOTOOETNON TOU OXEVA-
opatog Buuoing, raBds 1oL TEELS POQES UEQNOLMG TIG
TOELS TOMTES NUEQES OO TNV EQAQUOYT TOV.

H amoteheopatindtnta Tov oxevdonatog Ouuoing
voroyliomxe PAoEL TOU TAQORATW THTOU:

E%= (V+ X 100)/ (Vr + V¢)

E%: Amoteheopatindtro

Vi Haywdevpuéva arxdoeo petd amd yefion tov
onegvdonatog Buuding

Ve: Hayevpéva axdoeo Petd asms xonMon tmv Qoo-
waxov yuo tov €eyyo (coumafos xo amitraz)

I ™) otatotxy] ovdAluoT TV TELRARATIRGY OE-
dopuévarv Tov apoovy oty mocootiaia (%) amotehe-
OUATROTNTO TOV OXEVAOUATOS BUUOANG 0TV ®RaTATO-
Aéunon tov V. destructor, yonowomoujdnze 1 uebodo-
Loyia avdivong TV OLHUIAVOE®Y WG TEOS Evay ma-
pdyovia (ONE-WAY ANOVA). I'a Adyoug entlteveng
RAVOVIROTTAS TWV TELQAUATIXADV dedOoUEVAV EYLve Ym-
VIOROC UETAOYNUOTIONGS OUVUQOVO UE TH OYEON

(27" June) day. Coumafos solution was administrated by
spraying and amitraz solution with steeped paper strips
(dimension 3 cm X 12 cm X 0.2 cm). The strips, before
using, remained outside the solution for 4 hours in room
temperature. In each colony two strips were placed.

For the calculation and evaluation of the efficacy of
the thymol formulation a counting of the falling mites,
which were trapped in the sliding metal plate at the hive
bottom covered with vaseline, took place. The counting
of the trapped mites was done after the collection of the
debris and the dissolution of the vaseline with gasoline
(Bacandritsos 1998). The collection of the trapped mites
was done just before the next application of the
formulation (9th and 24th June). The mite counting of
the control colonies took place at the end of the
experiment (1st July). The evaluation of the control
drugs’ (coumafos and amitraz) efficacy based on tests
that took place in the lab using experimental nuclei with
approximately 500 infected bees. After the treatment the
bees were killed. The number of mites not killed by
coumafos and amitraz were counted and the efficacy
found to be very close to 100%.

In order to check any side effect on the behavior of
the bees, the colonies were macroscopically observed at
the first hour right after the formulation placing and
three times daily the first three days after applications.

The efficacy was calculated for all experimental
groups based on the type below:

E%= (V1 X 100) / (V1 + V()
E%: Efficacy

V1: Trapped mites after the use of the thymol
formulation

V: Trapped mites after the use of controlling
medicine (coumafos and amitraz)

Analysis of variance test (ONE-WAY ANOVA) was
applied to the experimental data (efficacy percentages
of thymol formulation against V. destuctor) with the
program MS — STATGRAPHICS Plus Ver. 2.1. Before
analysis, efficacy percentages were angular transformed
according to the algorithm x;=arcsen (x)*°. The level of
significance was a=5%.

During the experiment the rates of the outside
temperature were recorded with HOBO HS8 data logger
(Figures 2 and 3).

RESULTS

Analytical data (efficacy (%) of the thymol
formulation for the experimental bee-colonies and the
group mean value (*s.e.) in 2002 and 2003 are
presented in Table 1.
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Figure 2. Daily temperatures (mean value) during the period from 25/5/2002 to 1/7/2002 in the region of district Lokrida (Central Greece).
The vertical bars indicate the maximum and the minimum temperature values.
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Figure 3. Daily temperatures (mean value) during the period from 25/5/2003 to 1/7/2003 in the region of district Lokrida (Central Greece).
The vertical bars indicate the maximum and the minimum temperature values.

X=10&[qu(anoteleouanindryra)”]. Tia Gheg Tig ava-
MioELS XONOLUOTOON®E TO OTATLOTIRG TOXRETO
STATGRAPHICS Plus Ver. 2.1 zat o €heyyoL vdOe-
ong éywvav og entmedo onpavirdmrog a=>5%.

Katd ) dudoreta tov metpdparog to €t 2002 xon
2003 €ywve natayQo@r] Twv NUEQ oLV TV TS EEM-
teowg Bepuorpaotiag ue ™ yoion ymeraxol rato-
yoagrov HOBO HS (Ewdveg 2 nou 3).

In 2002 the efficacy of the first group ranged from
87.1% to 94.3% with a mean value 90.3% *1.4. The
second group’s efficacy ranged from 85.0% to 94.6%
with a mean value 90.7% = 1.4. The next year, the first
group’s efficacy ranged from 85.8% to 94.1% with a
mean value 90.5% £1.5, while the second from 85.2% to
94.8% with a mean value 91.7% =1.5.

The natural mite drop-down of the control honeybee
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AIIOTEAEXMATA

H amoteleopatindmra tov orevdonatos Buuoing
yio #d0e wewpapatnd HeAlooL, xabmg xow N néomn Tun
%d0e melpapatinis opddog (FEtmnd opdiua Tou ué-
oov) yra to €11 2002 new 2003 gaivoviow otov Mivara 1.

To €rog 2002 oty EWOT) oUdda 1 ATOTELECUOTL-
2OTNTA TOV POEUAROV ruudvOnxe and 87,1% uéyol
94,3% pe uéoo 6o 90,3% =14, evd 1 devtepn oudda
€dmoe amoteheopatirdmra and 85,0% uéyol 94,6%
ue uéoo 6o 90,7% =1,5. To enduevo €10 1 TEWTH
oudda €dwoe amoteheopanirdtnra and 85,8% uéxol
94,1% pe péoo 600 90,5% =15 non 1 devtepn opdda
o6 85,2% péyor 94,8% ue uéoo 600 91,7%+1,5.

H guowi Bvnowdtta otoug pdotupes 1o €tog 2002
roudvOnre and 9,2% uéyor 11,7% pe péco 6o
10,6%0,4%, evd to €105 2003 fTav TAQSUOLOL PLE TULES
ard 5,6% uéyol 14,2% naw péoo 6o 8,5+1,2%.

H otoationwnt] avdivon tov dedopévav (ANOVA,
Tukey-HSD intervals test) €0e.Ee dtL 1) astotedeonarti-
2OTTAL TV §00 TERARATIXOV OUddwY TTov foloroviay
oe andotaon 1.000 m ywa ta €t 2002 (p=0,8129) nan
2003 (p=0,4493) dev diépepe uetakl Tovs. Emiong, 1
amoteheopaTndt e HeTaED Tmv 300 ETOV TELQAUATL-
ouo¥ (p=0,9737) yio vdBe pia oo tg dvo opddeg dev
diépepe onuovtrd. Inuavxy Sung eivor 1 dtogpopd
UETOED TV TELQAUOTIXDV OUAIMV ROl TN OUANS TMV
noptipwyv (p<0,001) now ota 6o €T TELQOUATIONOV.

21 SLdoreLd EQPUQUOYHS TOU OREVAOUATOS 1) UEYL-
ot nuepfolo Beguoxgaoia mov onuelddnxe yua To
€tog 2002 ftav 34,8°C (tn 16M nuépa Tov TELQANaTOS)
zow 1) eddyrotn 11,2°C (tnv 31 nuépa tov melpduatos)
(Ewova 2). Zto €rog 2003 onuerddnxne péyoto 33,9°C
(tnv Televtala NUEQA TOV TELQAUATOS) HOL EAAYLOTO
11,8°C (v 1n nuépa tov mewpduatos) (Ewdva 3). Ou
néoeg nueenoLeg Bepuonpaaoieg xupavenray yLo To
2002 ané 17,8°C éwg 27,8°C, evd yia 1o 2003 amd
16,3°C émg 27,5°C.

IMow 1o melpaua xot xord ™ dudorera autol dev
exdONADdONraV pawvéueva ounvouveyias. Amd ) ua-
%QOOXOTKY| TAQATHONON YO XQOVIXG didoThua wiog
€mg auonsg deag amd v ToroBEétnon Tov orevd-
opatog, ta welioowo €dewyvay eAapE®C evoxAnuéva
%Ol OL TTTHOELS TOV PEMOODV UTQOOTA 0TS TNV WPEAY
NTay TEQLOOBTEQES OTTO AUTES TTOV TTAQATNEY BNxE GTOUC
ndotvpec. O aBUdg TOV VEXQDV UEALCOWV AT T
XONON TOU O%EVAOUATOS 1TAV TOAY rQOG.

YYZHTHXH -XYMIIEPAXMATA

H dpdon tov oxevdouartog Buuding, oe ouvdvaoud
UE TO EVHOAVTTELOLO, TH UeVOOAN RO TH RAUPOQA EVAL-
VT{oV TOv TOAD onuavtixov extomtapdortov V. destructor
TOV UEMOOL®V OTIE TELQAUATIXES OpddES Yo U0 ouve-

Mivaxag 1. Amoteheopatindmra (%) Tov orevdopatog Buud-
g yro ®d0e merpapanrd pehioot ta €t 2002 wow 2003.
Table 1. Efficacy (%) of the thymol formulation for each bee-
colony the years 2002 and 2003.

Opadeg - Groups

"Erog Melioou

Year Bee Magrveog
colony 1 2 Control
1 94,3 94,4 11,6
2 94,0 94,6 9,6
2002 3 87,1 91,8 10,9
4 91,2 89,2 10,5
5 87,7 89,3 11,7
6 87,3 85,0 9.2
mean=s.ec. 90,3+1,4 90,7+1,5 10,6 0,4
1 85,8 88,6 14,2
2 90,4 91,5 12,6
3 94,1 85,2 11,7
4 93,5 94,4 11,9
2003 5 94,1 90,3 5,6
6 87,3 93,8 6,6
7 87,6 94,8 6,0
8 86,6 91,4 9,2
meanzs.c. 90,5+1,5 91,7£1,5 8,5+1,2

colonies for the year 2002 ranged from 9.2% to 11.7%
with a mean valuel0.6% +0.4, while in 2003 ranged
from 5.6% to 11.9% with a mean value 8.5%+1.2%.

The statistical analysis of the data (ANOVA, Tukey-
HSD intervals test) showed that the efficacy for the two
groups, which were 1.000 m in distance for 2002
(p=0.8129) and for 2003 (p=0.4493), were not
significant different. Also, no statistically significant
difference was found in the efficacy between the two
experiment years of experimenting (p=0.9737), which
didn’t differ significantly at a significance level of
a=0.05. A statistically significant difference was
observed between treatment groups and the control
group (p< 0.001) in both years of the experiment.

During the treatments, the maximum daily
temperature noted for 2002 was 34.8°C (the 16" day of
the experiment) and the minimum was 11.2°C (the 3"
day of the experiment) (Figure 2). In 2003 the maximum
temperature was 33.9°C (the last day of the experiment)
and the minimum was 11.8°C (the 1" day of the
experiment) (Figure 3). The average daily temperatures
ranged for 2002 from 17.8°C to 27.8°C, while for 2003
it was from 16.3°C up to 27.5°C.

Before and during the experiment no swarming
effects were observed. The microscopical observation
revealed that during the first hours of the treatments the
bees appeared slightly annoyed and the flights in front
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youeva €tn (2002 o 2003), wropel va yoQaxTELoTel
oapxretd wavomomtiry (90,6%). [apateinxe, Suwe,
uio dLonBuavon TG OTTOTELECUATIXGTNTAS ATtd LEATOOL
oe pehioor and 7 éwg 10% meplmov. Avti 1 dropoed
OTNV ATTOTEAECUOTLROTY T UTTOQET VO OpEtheTan 0T QLo
pogomoinom tov Qubuov eEdrong tg Bupding (Imdorf
xaw ovv. 1995, Liakos »ouw Thrasyvoulou 2002), 1) omolo
dev ftay oAU €vrovh mBavev ASyw Tmv wreav dua-
POQMV TS BeUORQAOTOG EXTAS KO EVIOS THS HUWPEANS
(Ewdveg 2 »ou 3). 2t Bdpeia EMMGd0 natd T euie-
ow mepiodo (Noéuporog) ov Liakos xau Trasyvoulou
(2002) ovorpéouv 0rETA Lo £VTOovY dlarUovon oty
OTOTEAETUOTIXOTNTO. OUOLOE OUVOEOHS OXEVAOUATOS
Buuding (72,6% €wg 98,8% e uéoo 6o 91,15%). Yym-
A dlarbuavon OTHY AtoTEAECUOTIRGTHTO OLATTlOTWOV
otv Itohio ov Mutinelli xaw ouvv. (1996) ue tywég and
51,5% éwg 68,7% waw or Marinelli zow ouv. (2002) ta ém
1999, 2000 »aw 2001 amd 74,0% Ewg 98,0%. Ztqv Ape-
oy, oy megLoyn s Fewpylog, oe ouyxrouuiny] neié-
™ twv Ellis xow ovv. (2001) to dro oxrevaoua Buuding
€dwoe amoteheoporindtnTo and 65,2% €we 97,1%.

Kartd ) dudorelo Tov melpduatog, g MUEQES Tov
empdtnooy Beguoxpaocies dvm twv 30° C (Ewdveg 2
xa 3) mapatenre ot apretéc uélooeg (oyedov
duThdoieg omd aTég Tov pdotupa) foloroviay oty oa-
vida tiong xow agolay Y ®UPEAY. Auty 1 avtidga-
on TOV HEMOOMDV TLOAVOV va o@elheTaL OTLS VYNAES
eEwtepuéc Bepuorpaaiec mov ouvéPaiav og EVIovo-
ten eEdton g Bupding. H Bvnowpdtnta tov ueho-
oV AGY® TG EQAQUOYNS TOU OREVAOUATOS TaY XN
%o X0EIg onuaoia yio TNV vyeio Tov LeMooLov.

Zoupova pe tovg Imdorf xar ouv. (1994),
Bacandritsos (1998) »ou Bacandritsos xau Lolos (2000),
0L ROAUITEQES BEQUORQAOTES YLOL TV EQPUQUOYH TOV (-
oV ovoldv eivar petaly 15°C non 24°C. Avagogt-
%4 e TIg vurteQwEg Beppuonpaoieg €xel duamotmbel
ot 6tay auTtég etva ndtm atd 12°C pewdveton cuodn-
1 1 amotereoparindtnto (Imdorf xan ovv. 1994). Ent-
ong, ov Marinelli xaw ovv. (2002), o uehétn oxetind pe
TV EQAQUOYH Orevaoudtov Buuoing yua Tov Aeyyo
™S Paoiniig axraplaong, avapgégouvv ot oL Beguo-
rnpaoles epaguoyng Ba meémer va rupaivovralr amrd
15°C €mwg 35°C. "Otav o Bepuoxrpacieg elvar wnedte-
peg amd 15°C Y peyaiitepeg and 35° C, 1y eEdyvmon tg
dpaotinig ovailag umoel avtiotorya va pelwdet 1 va
owENBei o Tétolo Pabud wote va emdQAoEL AQVHTLRG
OTO UEAIOOL %Ol OTNV OITTOTELECUATIRGTNTA TOV PAQUAL-
xnov. Ouv Liakos »ou Thrasyvoulou (2002) avogépouv
amoteleopatndtta 95,2% e Bepporpaoia (Léon ti-
un) otovg 18°C.

H ouvOuoaouévn yonoLomoinon twv ouyreXQUULE-
VOV QUOLKGV 0Vt (Bupnoln, evraluté oo, eveo-

of the beehive, comparing with those of the control,
were more than usual. The number of the dead bees due
to thymol formulation treatment was unimportant.

DISCUSSIONS - CONCLUSIONS

The application of the thymol formulation, in
combination with eucalyptus oil, menthol and camphor
crystals on infected bee colonies by the ectoparasite V.
destructor located in Central Greece for two continuous
years (2002 and 2003) in summer period, found to be
quite effective (90.6%). The data revealed differences in
efficiency among the colonies with a range of 8-10%
approximately. These differences may have happened
due to the fluctuations of the thymol evaporation
(Imdorf et al. 1995, Liakos and Thrasyvoulou 2002),
which was mediocre probably due to the slight diffe-
rences on the inside and outside of the hive temperature.
In North Greece (November) Liakos and Thrasyvoulou
referred stronger differences in efficacy (between 72.6%
and 98.8% with mean value 91.15%). In Italy, Mutinelli
et al. (1996) achieved efficacy between 51.5% and 68.7%,
while Marinelli et al. (2002) the years 1999, 2000 and
2001 between 74.0% and 98.0%. A comparative study of
Ellis et al.(2001) conducted in Georgia (USA) reported
between 65.2% and 97.1%.

During the experimental period, when the
temperature was above 30°C (Figures 2 and 3), there
were many adults bees (almost double individuals
comparing with the control hives) in the front entrance
trying to ventilate the hive. This action probably
happened because of the strong thymol evaporation
caused by the high temperatures. The bee mortality
during the experiment was unimportant.

According to Imdorf et al. (1994), Bacandritsos
(1998) and Bacandritsos and Lolos (2000), the best
temperatures for the application of natural substances
were between 15°C and 24°C. Referring to the night
temperatures it is observed that when the temperature
is under 12°C, the efficacy is strongly reduced (Imdorf
1994). Furthermore, Marinelli et al. (2002) in their
study, relevant to the application of thymol formulation
against varroa, referred that the appropriate
temperatures should be from 15°C up to 35°C. When
the temperature is over 35°C, the evaporation of the
active ingredient is faster with unfavorable conse-
quences to the bees. On the other hand, if it is lower
than 15°C, the evaporation is reduced causing a
decrease in the efficacy of the formulation. In North
Greece, Liakos and Thrasyvoulou (2002) referred that
the thymol formulation efficacy was 95.2%, when the
average temperature was higher than 18°C, if two
tablets were used every 12 days.
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An now xap@od) evioytouy ) duvatdtnTo Tou £XouV
0L LEMOOCORGUOL VAL OTTOPEVYOUV 1] TOUAAYLOTOV VOL LEL-
MOOUV UEYOL KAL VO VTTORATOOTHOOUV T XONOLUOTTOM-
O YNUWRDV EVIOUORTOVWV-OURUQEORTOVIOV KAl TAQAA-
Aho vo amohapavouy TG EVEQYETIRES ETMTLOQATELS TV
TOQOTTAV® PUOLRHYV OVOLAV ETTL AM®V 0loBEVELWY TV
nehoodv (tpayelanii axoiaon) (Ellis xow Baxendale
1997, Mattila »ow Otis 1999). Eniong, ta idiawtépa yo-
QUAUTNELOTIXA TOV EVEQYOU Hotov (Thg Bupding) elvon
T€ToL DOTE AAUPAVOVTOS VTTAPLY TAL XQOVIRA GQLOL VITTO-
Aewppatinottag dev OMuoveyouvtol TeoAuata vTo-
AELWUUATWV OTA TEOIOVTAL TS RVPYEANS, RADMS RO TOO-
BAiuoto avOerTtirdTnTag TOV OTEAEYMY TOV Papdd,
Ommg CVUPALVEL LE TIC OUVOETINES ARAQEORTOVES OVOTES
(Chattiere »ouw ouvv. 1998). Ta amotehéopata €deEav
o Gtav o mEoofePANuéva pehioola 1 QaQUOYT| Tov
onevdopatog BUUGANG YiveL 0TV 0Oy TOU RAAOXOLQL-
00 ot ouvioTdUEVH O60M, 1| AtoTeEAEopATIROTTA ElVa
™G tdEemg tov 90,5%, dNhady 0QRETA LLAVOTOUNTLXY].
Emumpdofeta, o evoyhjoeig wov apatnonOnxoy otnv
QYN THS EQPAQUOYNS UTTOQEL VoL LeLmBoUv 0To eAdyLOTO
edv pta uéoa oL T Bepamteia TomoOeTnOel oTNY RU-
PYEA 1o 1/20 g ouviotduevng déomg.

EYXAPIZTIEXZ

H magoioa gpyacio yonuatodotionre neourmg
o7t TO TEOYQOUUE. "AVTLLETHTILON THG BAQQOIXIC AR
ploong pe ™ (1 on uorav ovoLdv" Tov Yrovgyeiov
Ayo. AvdmtuEng & Toogipwv (Kav. 1221/97). 1

Consequently, treatment with this formula, based
on the combination of specific natural substances, is an
alternative and easy way that beekeepers have in order
to control varroasis. The importance using it against V.
destructor is great, because beekeepers have the
capability to avoid or at least to reduce the use of
chemical insecticides and acaricides. At the same time
the beekeeper takes advantage of the beneficial affects
of the natural substances against other diseases
(tracheal mites) (Ellis and Baxendale 1997, Mattila and
Otis 1999). Also, it is very important the fact that,
because of the characteristics of the active thymol
molecule, there are no resistance bee problems and
residues in honey and wax (Chatticre et al. 1998). The
results showed that, when the bee colonies treated with
two tablets every 15 days at the beginning of the
summer, the efficacy was 90.5% with minimal side
effects. Additionally, at the beginning of its use, the
observed bee agitation at the hive entrance can be
reduced by placing 1/20 of the dosage one day before
the main treatment.
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