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Summary &mdash; Invasion of Varroa jacobsoni into Apis mellifera colonies was monitored using Bayvarol-strips for 2 years from April to October. The seasonal profile of mite invasion was similar in all colonies. Invasion was low in spring and increased considerably during summer when it remained at
high levels until autumn. Mite invasion into the monitored colonies correlated closely with the infestation level of the apiaries, but varied considerably between monitor colonies.
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INTRODUCTION

Recently, efficient carrier methods have
been developed using contact acaricides
for the control of Varroa jacobsoni (Koeniger and Fuchs, 1988). The efficacy of
these methods has been estimated at
about 99.8%. The carriers are placed in
the center of the hive where the acaricide
is distributed by contact with bees, thus
maintaining an effective level of acaricide
within the colony during an extended period. As Varroa mites are rapidly killed, this
method allows the invasion of bee colonies by the parasite to be monitored.
Varroa is predominantly transported
into colonies by worker bees. Drifting of
infested bees from other colonies could
be shown to contribute substantially to the
spread of V jacobsoni, but mites are also
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introduced from other colonies by homing
forager bees into their own colony (Sakofski and Koeniger, 1988). In addition, substantial numbers of mites can be transported into a colony by the robbing of
highly infested colonies close to breakdown (Sakofski, 1990).
The transfer of mites between colonies
is an important factor interfering with the
control of the disease. To quantify mite invasion into colonies in relation to the season, the invasion of Varroa into colonies
was monitored over a period from spring
to autumn.

METHODS
The weekly invasion of bee hives by Varroa jacobsoni was recorded using colonies contain-

ing Bayvarol-strips. Each monitor colony was 2fold overdosed using 8 strips, each containing
3.6 mg flumethrin. To maintain the acaricide efficacy the carriers were replaced by new ones
every 8th week.
In 1987, 3 monitor colonies were always
in 2 apiaries. In 1988, 2 colonies were
in 5 apiaries, one colony placed in between the row of infested colonies (=In), the other at a distance of approx 10 m (=Out).
Sheets fitting the hive bottom exactly were
used to collect the dead mites from the colony.
The sheets were spread with Vaseline and covered by 2 x 2 mm gauze net to prevent bees
from carrying out dead mites. In previous tests
using 6 colonies, 363 of a total of 404 mites introduced on bees were recovered within 24 h

placed
placed

(90.4 ± 5.2%).
Dead mites were counted weekly on the
sheets. In 1988, the infested colonies in the apiaries were treated at the end of the observation

period using Bayvarol-strips
were

and dead mites

recorded.

RESULTS

week were recorded in early spring (fig 1,
1987: 2.3 ± 2.7, 1988: 3.0 ± 5.9), with a
considerable increase in early summer
(1987: 10.2 ± 6.0, 1988: 11.0 ± 10.8) and a
further increase in late summer (1987:
32.8 ± 23.7, 1988: 26.2 ± 27.7). Numbers
of recorded mites decreased again in autumn (1987: 8.3 ± 3.7, 1988: 15.8 ± 20.4).
In both years, the time course of Varroa invading the monitor colonies was roughly
similar. Differences between years were
not significant in relation to the above seasons (2-way ANOVA). Combining the data
of both years, each of these seasons differed significantly from the previous one (p
< 0.05, Scheffe multiple range test).
At the end of the 1988 experiment the
infested colonies at the 5 apiaries were
treated with Bayvarol-strips. TableI gives
the average of the dead mites from these
treatments and the totals of mites recorded
in the monitor colonies during the entire
season. Both measures are highly correlated (r 0.997, p <0.01). Numbers of mites
differed over a wide range between monitor colonies in the same apiary, and no difference was apparent in relation to their
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DISCUSSION
The seasonal pattern of the mite transfer
of all colonies showed a similar time
course: low values in spring, high values in
summer until autumn, with a following decrease. This time course at least partly reflects the population buildup of V jacobsoni
in the infested colonies.
It seems, however, to be additionally related to the influence of the bee season
and the likelihood of bees entering other
colonies. During spring drifting of bees is
only occasional, but increases at the end
of nectar flow during July. A marked robbing tendency can be observed during August and September when there is almost
no nectar flow. Robbing ceases during October, when flight activity is reduced. The
apparent differences between monitor colonies within one apiary might be related to
their inclination to rob.
A third factor to be considered is that
infestation of worker bees could increase their tendency to enter other colo-
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The numbers of transferred mites correlated strongly with the average infestation
of the neighbouring colonies. These results
are consistent with those of Ritter (1987),
who showed an increase in Varroa population buildup caused by highly infested colonies in the vicinity.
The annual time

course

indicates that

during spring, the risk of infestation by high
numbers of mites is comparatively low,
whereas colonies treated early in summer
might become reinfested by considerable
numbers of Varroa during the summer.
Résumé &mdash; Infestation saisonnière de
colonies par Varroa jacobsoni. On a suivi l’évolution hebdomadaire du nombre de
varroas
pénétrant dans les colonies
d’abeilles à l’aide de bandelettes au Bayvarol. Jusque fin juin, l’infestation est restée
faible; elle a atteint des niveaux élevés en
août et septembre puis a rediminué. Elle
dépendait étroitement de l’infestation des
colonies avoisinantes.
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Zusammenfassung
Abhängigkeit der Invasion von Bienenvölkern durch Varroa jacobsoni. Die
Anzahl wöchentlich in Bienenvölker eindringender Varroa jacobsoni wurde durch
mit Bayvarol-Streifen versehene Bienenvölker kontinuierlich registriert. Die Invasion war bis Ende Juni gering und erreichte hohe Werte während des August
und September. Danach nahm sie wieder
ab. Es bestand eine klare Abhängigkeit
&mdash;

von

dem Befall der benachbarten Völker.
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