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The extensively cultivated insect, Apis melliferé®ngregation site 15-30 m above ground (Gary
is judged to have the most spectacular mating?63). An aggregation of drones “lazily” fly
because a “comet” of drones pursues the femadthin their congregation site awaiting the arrival
with the winner forfeiting a portion of his phal-Of & queen, and once she appears a fast-paced
lus at the end of coitus and dying soon theregthase commences where copulation is attempted

ter (Woyke & Ruttner 1958, Winston 1987). (Winston 1987). The term “drone comets” visu-
ally describe the continual consolidation and dis-

Copulation in the honey bee usually occurs abo@ssembly of this following drone swarm (Win-
ground in flight (Gary 1963). Consequently, mangton 1987). Koeniger et al. (1979), utilizing a
of the observations of the mating process hatethered queen, report that the drone clasps the
been accomplished through manipulation of thgueen in a dorso-ventral position and everts his
queen and/or drone [ie— Woyke and Ruttnezndophallus directly into the queen’s sting cham-
1958, Gary 1963, Koeniger et al. 1979]. ber. The drone then becomes “paralysed” and falls
The queen is pursued by a large swarm éfckwards (Koeniger et al. 1979). Woyke and
drones, “drone comets,” where copulation odRuttner (1958) state the eversion of the
curs (Winston 1987). Insemination ends with thendophallus occurs from haemostatic pressure
eventual death of the drone, and the queen g&used by abdominal muscles. Ejaculation occurs
ceiving the “mating sign” (Woyke and Ruttneiinto the bulb portion of the drone’s endophallus
1958, Winston 1987). The queen mates multiplrior to full eversion, and semen is discharged
times but the drone inevitably only once (Garfhrough a small opening in the bulb into the
1963, Starr 1984, Winston 1987). Thejueen’s vagina during copulation (Woyke and
aformentioned features warrant my designatidiuttner 1958). Winston (1987) figuratively as-
of it being the most spectacular mating amorggrts that the drones “explode” their semen into
insects. the queen’s copulatory orifice, and consequently
Methods toward her oviduct. Through subsequent pres-
An initial search was performed on Agricola.sﬁrf the_ bovx_/ of”the bukllb afnd Chr']t'n'ZEd pi!atszs,
The more useful resources were personal coo-e; h;nc?rtg;]gez'l%’r:ﬁ:ﬁ;&gg{;;}ﬁg:ﬁ?@;&
munication with faculty members of the Univer- nd Ruttner 1958). Winston (1987) concludes this

sity of Florida, review books about animal an I av help thwart the flow of sperm from the
or insect mating, journal articles on the repro- y P P

ductive behavior ofpis mellifera and corre- qgueen’s vagina after copulation, and that it does

spondence with individuals on the Internet. not funct!on asa mating plug usgd to discour-
age multiple matings. After the pair separate the

Results endophallus is still fully everted with its associ-
Copulation occurs on the wing, within a dron@t€d strong pressure, and with loss of the “mat-




18 Chapter 8 Most Spectacular Mating Doug Sieglaff

ing plug” the endophallus may burst at the tigary, N.E. 1963. Observations of mating behav-
(Woyke & Ruttner 1958). At the end of copula- ior in the honeybee. J. Apic. Res. 2: 3-9.
tion, the drone falls to the ground and dies eithéfoeniger, G., N. Koeniger, & M. Fabritius. 1979.
in minutes or hours (Woyke and Ruttner 1958, Some detailed observations of mating in the
Winston 1987). honeybee. Bee World 60: 53-57.

Woyke (1962) calculated that a single dronkaidlaw, H.H., R.E. Page. 1984. Polyandry in
on average contains 1/8 to 1/9 the semen requiretioney beesApis melliferal.): sperm utiliza-
to fill the queen’s spermatheca. The average numtion and intracolony geneticrelationships. Ge-
ber of times a queen mates has been reported toetics 108: 985-997.
be from 7-10 (Woyke 1962) and up to 17.2%age, R.E. & R.A. Metcalf. 1982. Multiple mat-
(Adams et al. 1977). Sperm mixing occurs within ing, sperm utilization, and social evolution. Am.
the queen’s spermatheca, and comparable speMNat. 119: 263-281.
matozoa representation of all mates follows agtarr, C.K. 1984. Sperm competition, kinship,
fluctuating intervals (Laidlaw and Page 1984), and sociality in the aculeate Hymenoptera, pp.
leading to a low average relatedness among th&28-464In R.L. Smith [ed.], Sperm competi-
worker caste [ie- potentially 0.25] (Page and tion and the evolution of animal mating sys-
Metcalf 1982, Laidlaw and Page 1984). tems. Academic Press, Orlando, Florida.

Discussion Winston, M.L. 1987. The biology of the honey

The conditions intrinsic to the mating process bee. Harvard University Press, Cambridge,

. . Massachusetts.
of A. mellifera, whether it be the death of th e .
: oyke, J. 1962. Natural and artificial insemina-
drone or the decrease in relatedness among t ]
. . . ion of queen honeybees. Bee World 43: 21-
sterile caste, obviously is to the betterment of

the queen and unfortunate to the effected. Ho%oyi(e ] & E Ruttner. 1958. An anatomical

ever, the possible prevention of sperm flow out : .
: . : study of the mating process in the honeybee.
of the vagina after copulation (Winston 1987) Bee World 39" 3-18.

would be to the advantage of the drone, and given
the alternatives of mating or not mating, thegpyright 1994 Doug Sieglaff. This chapter may be freely
former should most definitely be chosen—at leagiproduced and distributed for noncommercial purposes.
if the drone’s genes are in control! For more information on copyright, see the Preface.
The properties of the drone comet, partial phal-
lus detachment and the resultant death of the
drone warrant its title of the most spectacular
mating.
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