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lera Odos 75, Gr-118 55 Athens, Greece

ABSTRACT

The use of drone brood to control the Varroa disease (Varroa jacobsoni Ouds) was
tested in twenty bee colonies (ten as control) which had a very low Varroa mite infesta-
tion. The experiment started in winter 1981-82. Early in spring 1983 the brood was
removed from ten hives and later during April, May and June it was replaced by drone
combs (trap combs) which were also removed when drone cells were capped. The same
treatment was repeated during spring 1984.

In July 31, 1984, the adult bee infestation was 0 to 7%, while the worker brood’s
infestation was 0 to 17%. The data show that, after two and half years without any
acaricidal treatment, six out of the ten bee colonies continued to have a very low mite
infenstation, while three showed high infestation and had to be treated with acaricide.
One of the three colonies was treated by acaricide in the winter 1983-84, that is two
years from the beginning of this experiment. On the contrary, in the ten control colonies
(with the same low infestation in spring 1982) the mite infestation reached catastrophic

levels by August 1983.

Introduction

The possibility of using biological control agents
such as parasites, viruses, bacteria and others,
against the destructive mite of bees Varroa
jacobsoni Ouds (Acarina: Varroidae) is re-
stricted. On the other hand, biological control by
means of mite predators may have little chance
of success (Griffiths etal. 1984). Attempts touse
other means for the suppression of the Varroa
pest population have been undertaken, and in
certain cases those means along with the use of
chemicals gave promising results justifying fu-
ture research (Grobov 1977). Thus, there have
been attempts to creat conditions for attracting
and trapping Varroa mites and to establish artifi-
cially broodless periods (Grobov 1977,
Toshkoff et al. 1979). These manipulations in
combination with acaricidal treatment could re-

! Received for publication December 28, 1984.

sult in a good control of the mite (Santas and
Lazarakis 1984).

The mite V. jacobsoni reproduces exclu-
sively on the capped brood and it prefers drone
over worker brood for reproduction (Grobov
1977, Toshkoff et al. 1979). Ruttner and
Koeniger (1979), and later other research work-
ers, took this fact into consideration on their
efforts to control the Varroa disease.

The use of drone brood to control the Varrea
mite was considered important to be studied
under our country’s conditions also. Our re-
search started during winter 1981 and the results
of the period 1982 to August 1983 have been
already published (Santas and Lazarakis 1984).
In the present paper the data of 1983-84 and the
conclusions of the whole experiment are given.

Materials and Methods

The experiment started in the winter of 1981-82 with
twenty bee colonies (ten as control). Due to previous
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April May

June July

Bee colony 1 2 3 4

Number of drone
combs
in 1983 3 2 3 3

Number of drone
combs
in 1984 1.5 2 1.5 1

treatments with malathion dust the Varroa mite in-
festation was very low (Santas 1984, Santas and
Lazarakis 1984). In December 1982, without any
other treatment, nine out of the ten bee colonies (used
for brood trap test) had a small rate of adult bee
infestation ranging from 0.4-2.7% and only one
showed a relatively high infestation of about 8.2%
(Santas and Lazarakis 1984). Early in spring 1983, all
drone brood from those ten bee colonies was removed
and destroyed. Later on, during April. May and June.

FIG. 1. Frame with capped drone brood.

drone combs (trap combs) were used. They were
removed when drone cells were capped. The same
treatment was repeated during spring 1984 (Fig. 1).

In those periods, that is during spring and early
summer 1983 and 1984, 1, 1.5, 2, 3, or4 drone combs
were used as traps as shown above.

Two methods were used for the formation of
drone combs. Either an entirely empty frame was
used (without any artificial comb), or a small sheet of
artificial comb 1-2 em in width had been placed
through the top bar of the frame (Fig. 2). It has been
observed that the combs in the second case were
formed earlier than those in the first case. However,

the section of the comb that corresponded to the sheet

of the artificial comb and a little below consisted of

worker cells (Fig. 3).
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FIG. 3. A drone comb with a small area of worker comb on the top.
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Results and Discussion

In July 31, 1984, the infestation by the Varroa
mite appeared as follows: in five of the colonies
(1, 2, 3, 5, 10) it was less or equal to that of
August 1983, in four of them (4, 6, 8, 9) a small
or large increase appeared during the same
period (Table 1) and in colony 7 the infestation
was so high in August 1983 that it had to be

were soon filled up with honey (4 and 6), or b)
the drone combs (trap combs) worked defec-
tively because during that period there was al-
ways scattered drone brood into the hives
(Schulz et al. 1983). The second has been also
observed previously (Santas and Lazarakis
1984). In addition, the bee colonies 4, 6, 8§ had
old queens, and bee colonies with old queens
accept the drones driven out earlier in the fall

TABLE 1. Percent of Varrea mite infestation following drone brood removal (spring 1983 and 1984). Analysis of variance

showed no significant difference in the successive dates.

Dec. 9, 1982* August 31, 1983* July 31, 1984
Bee Infestation Infestation Worker brood Infestation Worker brood
colony % % infestation % ki infestation %
1 0.5 0.0(0/309)** 1.0 0.0(0/226) 0.5
2 1.4 0.401/274) 1.0 0.0(0/223) 0.0
3 27 1.6(4/258) 1.0 0.4(1/265) 0.0
4 1.8 0.0(0/312) 0.0 7.0(28/398) 17.0
5 2.4 0.0(0/295) 0.0 0.0(0/291) 0.0
6 2.1 0.0(0/246) 14 4.3(14/327) 9.0
7 8.2 2,910, 345) 14.7 0.9(3/331) 0.0
8 0.4 0.6(2/355) 0.6 4.9(15/304) 12.0
9 2.2 0.0(0/209) 1.1 2.0(8/391) 1.0
10 1.2 2.8(9/320) 2.8 0.0(0/330) 0.0

* Data from Santas and Lazarakis (1984).
** In parenthesis, mites/bees in the sample.

treated with Asuntol during winter 1983-84
(Santas and Lazarakis 1984, Santas et al. 1984).
In three out of the four bee colonies where
increase of infestation was observed (4, 6, 8),
the infestation was so high (Table 1) that had to
betreated withacaricide. Onthecontrary, thebee
colony 9 had a low bee and brood infestation (2
and 1%, respectively) and it would be active and
reproductive for a long time.

The small or large increase of infestation
which was observed in the four colonies could
be attributed to factors probably connected to
the physical condition of the queens, as it has
been noted previously (Santas and Lazarakis
1984), or to random distribution of mites. It
could be also attributed to the fact that some
drone comb traps were used by the bees for
other purposes, mainly for storing honey during
that period. Thus, in the bee colonies 4, 6, 8,
only 1 to 1.5 drone comb traps were used during
spring 1984. This could be attributed to two
causes: a) either in this period the drone combs

from bee colonies with young queens. Thus, in
those colonies an increased Varroa mite infes-
tation would be justified in that period
(Knobelspies 1984). This proved to be true be-
cause in a check made in winter 1984 (24.2.84)
an increased infestation was observed in the bee
colonies 4,6 and 8.

Moreover the degree of the mite preference
to drone over worker brood is not always the
same, and this of course influences the success
of the drone brood trap method. According to
our observations during 1983, this degree of
mite preference was so high that in one bee
colony no infestation in worker brood but 11% in
drone brood was observed. On the average,
however, the preference was 2.1-5.7. It seems
that the season influences this preference (Table
2.

Taking into consideration all ten bee col-
onies, no significant difference was detected
after treatment until July 31, 1984 (Table 1). In
July 31, 1984, the adultbee infestation in the ten
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TABLE 2. Percentage of Varroa mite infestation on worker and drone brood during spring and summer 1983,

April 4, 1983 May 20, 1983 June 20, 1983
Bee Worker Drone Worker Drone Worker Drone
colony brood brood brood brood brood brood
| 0.0 1.0 0.5 3.0 0.0 1.0
2 3.0 2.0 0.0 1.5 0.0 2.0
3 2.0 6.0 2.0 8.7 0.5 5
4 1.0 4.0 1.0 2.0 0.0 0.0
] 5.0 6.0 0.0 0.0 —* -
6 1.0 4.3 1.0 5.0 0.0 0.9
7 6.0 9.0 1.0 6.0 4.2 8.5
8 4.0 5.0 0.0 1.0 — e
9 0.0 8.0 - - 0.0 11.0
10 3.0 6.7 0.0 1.0 - -
Mean 2.5 52 0.6 3.1 0.7 38
§.2/2.5 =2.1 3.1/06 = 5.2 3.8/0:7 =54
* No brood was found.
colonies was 0 to 7%, while the worker brood’s References

infestation was 0 to 17% (Table 1). The data
show that, after two and half years without any
acaricidal treatment, six out of the ten bee col-
onies, that is 60%, continued having a very low
mite infestation. Three bee colonies showed
high infestation and were treated by acaricide in
winter 1984-85, that is three years from the
beginning of this experiment (winter 1981-82).
On the contrary, in the ten control bee colonies,
with the same initial infestation in spring 1982,
the mite infestation reached a catastrophic level
in August 1983.

From the data obtained in this work, it seems
that the Varroa disease may be kept under con-
trol by means of drone brood trap in colonies
with low initial infestation. This agrees with the
results of a similar research carried out in W.
Germany (Schulz et al. 1983). Summarising, it
appears that in bee colonies with low initial
infestation (either because the disease is at an
early stage or because of intensive treatment by
acaricide), the drone comb trap method can de-
lay the progress of the Varroa disease.
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H Xpnowonoinon tov Knenvoyovov stov ‘Eleyyo tng
Bappoikig Akapiaong tov Mehood®v otnv ELLada

AA. ZANTAZ kor A M. AAZAPAKHZ

Epyaatiipio Znpotpopiac — Melicaokopuiag
Averrdy ewmovikyy Zyodn ABnvcoy

NEPIAH¥YH

H epyacia avth dpyioe 1o getpdve tov 1981-82 kot g pnotponombnkay yia to okond autd
elkool pehiocoounvn (8éka oav papTupug). 1o HEAICCOCHNVY OUTA £YIVE HL0 EVTUTIKT
Oepanela pe oxovicpata poiabeiov ot S1EpPKELE TOU UVOTEP® YEIROVE, LE UTOTEAECHA 1)
npocfoln tov and to Gxopt oyedov va pundeviclel. To Aexépufpro tou 1982, ywpic va
pecohafnoet kanowa diin Bepansutikn ayoyn, ta déka pelicocoounvn mov Ba yvotav o
MELPAPATIONOS Tapovsialay pia pKpn tpocPoin otig HEAOGOES OE TOCOGTO TOL KUUAIVO-
viay anod 0,4-2,7% xar povo pio Kuywérn elye pia oyxetikd peydin npoofoin 8.2%,.

Tnv dvoiEn tov 1983 xat’ upyic opulpednKe KUl KUTAGTPAPTIKE 0 PUGIKOC KNHTVOYOVOG
KUl 6T GuVEXELD GTOVS uNveg Anpilio, Mdio, Tobvio agaipodvtay petd and 20-25 nuépeg ot
knenvoknpnfpeg mov ktichnkav N o1 kTiopéves ot onoisg kat Eavotorobetovviay. To idio
enavoineBnke kat v avoilEn tou 1984. 1o g povikd dtdotnpa mou KGAvnte TNV Avolgn Kat
pepog tou BEpoug tov 1983 kar 1984 ¥ pnoponondnkay anod 1o HEAIGCOOUNVT KUl CUVETAOC
ArelTOUpYNOUV cav nayides, o pepika 1, o dila 1,51 21 3 ko og oplopéva 4 knonvo-
knpnbpes.

Zrig 31.7.84 n mpooPoin otig péhooeg kupovoviay and 0-7% evd otov epyaTiKo yovo
ard 0-17%,. Amo tig evdeifelg autég owaoaivetar 0T1 amd to 10 pehioccocunvn mou
ALPNOLUOTOLHONKAV GTNV EPELVITIKT) QLT EPYOCTE KL TOL APYIGE TOV YELpdVE Tov 1981-82,
ta 6, dnradn to 607, votepu and 2'2 oyedov ypoévia and TNV Kateroléunon tepovoialay
aKOUN pia TOAD YapnAn tpocPoit £T01 OOTE aLTA Va EIVOL TAPAYOYIKE AKOUN Y10 peYEro
APOVIKO Stdotnpa. 1o éva yperdotnke va yivel kataroiépnon to xetpava 1983-84, dniudn
HETE amd 2 ypodvia, kol ota vroklona 3 To yewpuova 1984-85, dniudn petd and 3 ypovia.
Avrtifeta, Ta déka pelOCOGHUN VY TTOU Y pNoiIHoToIBNKaY Gav HdpTupas Kul oTa onoia dev
gywve kapa Bepansutikn ayoyn, N tpocforn toug and to dkapt tov Adyovcto tou 1983
¢pbaoe ota OpLu TG KATUSTPOPNG.

Amo T epeuvnTIKA dedopuEva avThC TS epyacicg dlapuivetal 0TI pmopel va yivel EAeyyog
¢ Bappoikng ukaplauong pe tn ¥pNOLHOTOINGT TOV KN@GTVOYOVOU OF HEAICGOGHNV UE
pKpn apyikn mpocPoin.
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