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Summary
Time was recorded in which brood cells were sealed in colonies infested with Tropilaelaps clareae. The cells
were opened at successive 4-h intervals, and bee brood developmental stage was determined as well as presence
of T. clareae females, eggs and developmental stages. The size of T. clareae females was also recorded as a
measure of their readiness to oviposit.

The first T. clareae egg was found 48-52 h after sealing, in a cell with a prepupa; the first larva, 64--68 h; the
first protonymph, 68-72 h; and the first deutonymph, 88-92 h after sealing, respectively. The thickness of T.
clareae females doubled from 0'3 mm for those moving freely on the combs up to 0'6 mm for females during
the egg laying period. It is concluded that T. clareae females do not lay eggs in brood cells before they are
sealed, but 40 or 48 h after sealing. Both sexes of T. clareae run freely on comb surfaces.

Introduction
Tropilaelaps clareae causes much more severe damage to beekeeping in southeast Asian
countries, where it exists, than Varroa jacobsoni. This is mainly caused by the quicker
population growth of T. clareae compared with V. jacobsoni (Woyke 1987a, c). A non-chemical
method of controlling T. clareae has already been described (Woyke, 1984, 1985). It consists of
depriving bee colonies of all their brood for a few days. However, many beekeepers do not like
to remove brood from bee colonies. Therefore, investigations are being conducted to control
T. clareae in the presence of bee brood. Whatever method is finally used, the biology of T.
clareae must still be known, in order to succeed.

Only two papers deal with the reproduction and development of T. clareae. One is the
unpublished thesis of Kitprasert (1984) and the other is that of Woyke (1987b). According to
the first author, the total developmental period of T. clareae lasts 8'76 days. Different authors
disagree about the beginning of oviposition. Burgett et al. (1983) report that fecund female
mites enter an open brood cell containing a fourth-instar larva. Oviposition takes place shortly
after the mite enters the cell. According to Grobov et al. (1983), Glinski and Chmielewski
(1984), and Akratanakul (1987, unpublished), a T. clareae female lays 3-4 eggs before the cell,
with its larva, is sealed. Kitprasert (1984) found the first young imaginal mites on bee brood,
12-16 days after the honeybee eggs were laid. Thus with a figure of 8'76 days for mite
development, the mite eggs have to be laid in bee brood cells 7 days after bee egg deposition or
earlier, in cells with 4-day-old bee larvae, or younger. Ritter and Schneider-Ritter (1988),
taking into account the 9-day development period of the mite, also suggested that mite eggs
must be laid before the cell is sealed. But Woyke (1987b) showed that the development period
of T. clareae lasts only 6 days. He found the first T. clareae eggs somewhat later, that is in
sealed cells with spinning larvae. But the exact age of those larvae, at the time when the first
mite eggs were found on them, was not determined.

This study was carried out to more accurately determine the commencement of oviposition
by T. etareae females. The female shape changes were also recorded as a measure of their
readiness to oviposit.

Materials and Methods
This investigation was conducted in the Apicultural Institute of the Chinese Academy of
Agricultural Sciences in Beijing in October 1986. The bee colonies in which investigation was
carried out were of a hybrid Italian type.

To find out how many hours after cell sealing T. clareae females started to lay eggs, the time
of brood cell sealing had to be determined. For that purpose, a plastic strip 1 cm wide was
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