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The ability to pool and deliberately mix semen from many drones and
then use the mixture for instrumental insemination of larger groups of
queens is a valuable tool for honeybee breeding (Apis mellifera). It
results in a greater effective breeding population. A method to stir large
amounts of sperm (1,440 μl sperm, or the ejaculate of ca. 2,100 males),
using relatively small amounts of a buffer (10% v/v), was developed to
be used in a Buckfast closed breeding project.
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The ability to pool and deliberately mix semen from many drones and then use
this mixture for instrumental insemination of larger groups of queens is a valu-
able tool for breeding of honeybees, Apis mellifera. Used in closed breeding it
results in a greater effective breeding population (Page & Laidlaw 1982, Cobey &
Lawrence 1990). Mixing of diluted sperm followed by centrifugal re-concentra-
tion leads to more dead sperms (Collins 2003). Although Kühnert et al. (1989)
reported on a successful breeding program using this way of homogenising, the
method is now more or less abandoned.

Manual stirring with equal amounts of buffer makes double instrumental
insemination necessary. Even the insemination of 2 × 8 mm3 diluted sperm
results in reduced amounts of sperms in the spermatheca as compared to classi-
cal insemination with 8 mm3 (Konopacka & Pohorecka 1994). Therefore a
method to stir large amounts of sperm (1,440 μl sperm, equal to the ejaculate of
ca. 2,100 males) using relatively small amounts of a buffer (10% v/v) was devel-
oped to be used in a Buckfast closed breeding project.

MATERIALS AND METHODS
Mature drones were stimulated to ejaculate by the standard method and the
semen was collected with a Winkler apparatus (capillary volume 160 μl)
(Winkler 1988) (Figs. 1 and 2A,B). The manual eversion of the endophallus and
pinning-up the succesfully everted males physically separates the drone-prepa-
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Figure 1. Sperm collected from
dead, pinned up drone’s
endophallus.

Figure 2. Winkler-apparatus dismounted (A) and assembled (B). The wheel of the
sucking mechanism allows for calibrated amounts of sperm to be used for each instru-
mental insemination.

Figure 3. Filling the vessel by
sucking. The Winkler-capil-
lary is mounted on the right
side of the vessel.



ration completely from the sperm-collecting – one of the measures to keep the
working place as hygienic as possible. Each filled capillary was closed airtight
and stored at 17-18 °C. Modified Kiew-buffer (Table 1) was added (10% v/v)
before stirring. Bacteriostatic anti-infective sulfacetamid sodium was used,
instead of the standard sulphanilamide.

The cylindrical stirring vessel (1,600 μl) has two entrances: one sideways to
fit airtight to the Winkler capillaries (Fig. 3) and on top the entrance for the stir
(Fig. 4). The 160-μl sperm portions are sucked into the vessel; 10% (v/v) sterile
modified Kiew buffer is added and the whole carefully mixed mechanically. The
motor used allows for right and left turning of the stir. Special care is taken not
to introduce small air bubbles into the mixture. After the mixing has resulted in
a mass that looks homogeneous, a sterile Winkler-apparatus is used to excavate
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Figure 4. Stirring apparatus in
place.

Table 1. Modified Kiew-buffer (Paufler 1974, Moritz 1984).
2.43% trisodium citrate-2-hydrate
0.21% NaHCO3
0.3% D(+) glucose monohydrate
0.3% sulfacetamid sodium (replaces sulphanilamide)
KCI in distilled water (pH 7.5-8.4)
0.1m penicillin sodium
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the vessel. The capillaries are again closed airtight and stored for up to 8 weeks.
For instrumental insemination of the young queens 10 μl/queen is used (Fig. 5).

RESULTS
The series 2007a, 2008a and 2009a served the closed-breeding project, using nine
series of up to 12 young sister queens and drones from nine ‘father queens’ (Table
2). In total 329 queens were inseminated for the project and 236 queens wintered.
The other series served the development of the technique and special breeding
projects, typically SMR-VHS selection. The queens in all series showed normal
start of egg-laying (>90% actively laying worker brood after instrumental insem-
ination). 

Thus, the developed technique on sperm collection, storage, mixing and arti-
ficial insemination allows for a closed population breeding project yearly involv-
ing nine groups of 12 sister queens and sperm from about 200 males from each of
the nine father-queens selected. About 110 queens are all inseminated with an
aliquot of the pooled and stirred sperm from about 1,800 males. The colonies
with those queens are used for selection purposes.
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Figure 5. Insemination. The
stingchamber of the CO2-nar-
cotised queen is opened. The
tipp of the Winkler-apparatus
is introduced into the oviduct
and the sperm cells flow into
it.

Table 2. Sperm mixing in the years 2007-2009. The volume stirred in each series, the
number of queens inseminated with homogenized sperm as well as the number of
queens wintered.
Year Volume (μl) No. queens inseminated No. colonies wintered
2007a 1300 69 47
2008a 1300 103 83
2008b 240 9 4
2008c 240 10 6
2009a 1600 157 106
2009b 240 8 7
2009c 160 10 6
2009d 270 24 15
2009e 160 8 5
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