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Summary
Queens were inseminated instrumentally with 1, 2, 4 or 8 mm3 of semen, killed and examined at different times
up to 40 h after insemination. The number of spermatozoa (S) entering a queen's spermatheca from a given
dose of semen, fitted the logarithmic function, S = a + b . In t (t, time). At first, the rate of increase of the
number of spermatozoa in the spermatheca was high, but later, the same increase required twice as long. As
time progressed, larger doses resulted in both higher absolute numbers and higher relative increases of
numbers of spermatozoa in the spermatheca. The rate at which spermatozoa entered the spermatheca fitted the
function dSldt = bit. It was highest at the beginning, and decreased by half with each doubling of time.
Spermatozoa from larger doses entered the spermatheca faster, but relative change of rate with time remained
the same.

Introduction
A honeybee queen mates with several drones in one mating flight (Tryasko, 1951; Taber,
1954; Woyke, 1955) and many queens mate during 2 or 3 flights. One drone produces about 10
million spermatozoa and a queen returning from a mating flight carries about 80 million
spermatozoa in her oviducts (Woyke, 1960). Only about 5 million of these spermatozoa enter
the queen's spematheca. A question arises therefore: does the semen of each drone mating
with the queen participate in the production of offspring and in what proportion? Taber
(1955), counting the proportion of worker progeny from 2 types of genetically marked drones,
found that the proportion varied with time within a single queen, but this finding showed
nothing about the proportion of offspring produced by successive drones mating with the
queen.

Woyke (1963) used several genetic markers to distinguish semen from the first, middle and
last drones inseminating a queen. He concluded that semen of every drone mating with a
queen entered the spermatheca. Variation in the proportion of offspring from different drones
occurred between different genes as well as at different times within the same queen. The
order of injection of semen had no effect on the proportion of offspring, but when queens were
inseminated twice, on different days, the proportions of progeny from drones contributing to
the first insemination could be higher than that from the second.

Offspring proportions were also examined by Martinho and Gons:alves (1979), Moritz
(1983), and Laidlaw and Page (1984). Although variations were reported by all the
investigators, their conclusions differed. Some concluded that spermatozoa in the spermatheca
do not mix and others cpncluded that they do. All concluded that spermatozoa from the first
and last drones to mate with the queen were used in offspring production. Page et a1. (1984)
did not find agglomeration or clumps of spermatozoa in sections of spermathecae.

The processes governing the entry of spermatozoa into the spermatheca are little known.
Woyke (1983) investigated the dynamics of entry in instrumentally inseminated queens and
found that the speed was highest during the first hours after insemination. This paper presents
a mathematical model of the dynamics of entry of spermatozoa into a queen's spermatheca.

Materials and Methods
The observations were made on some of the queens described by Woyke (1983). They were
inseminated with 1,2,4 or 8 mm3 of semen and introduced to small boxes (12 X 14 X 4 cm)
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