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Polyandry refers to a female mating with
more than one male. Although more common in
eusocial Hymenoptera, polyandry is widespread
across various taxa. Apis dorsata
(Hymenoptera:Apidae) is here named as the most
polyandrous insect because it has been recorded
to mate up to 53 times, each with a different male.
A blue milkweed beetle, Chrysochus cobaltinus
(Coleoptera: Chrysomelidae) female has re-
corded up to 60 matings, though some of these
were multiple matings with the same male.

Mating is a process that has important evolu-
tionary consequences. There are three types of
mating: in polyandry a female copulates with
more than one male; in multiple mating a female
mate repeatedly with the same male; and in pro-
longed mating a female copulates for a long time
with a particular mate (Choe 1997). Some spe-
cies may show both polyandry and polygyny
(some males copulate with more than one fe-
male in a breeding season). Frequency of mat-
ing may be influenced by food quality, as was
reported with burying beetles (Trumbo & Eggert
1994).

This report aims to find the most polyandrous
insect, defined as the female insect with the high-
est number of matings with different males re-
ported in scientific literature.

Methods

Primary literature was found mainly by search-
ing Biological Abstracts and CAB, and query-
ing the Entomo-L mailing list. Secondary litera-
ture was found in books at Marston Library.

Entomology professors and USDA researchers
gave me good advice on where to find informa-
tion.

Results

In the primary literature, authors usually re-
ported whether a species has single or multiple
mates, and some specified proportions of mul-
tiple matings. Page (1986) reported mating fre-
quencies of 98 species. Those with greatest num-
ber of matings were Apis mellifera (up to 20
times), Apis cerana (up to 30), Atta sexdens (up
to 8) , and Vespula maculiformis and V. squa-
mosa (up to 10). Moritz et al. (1995) reported
that Apis dorsata females mated with as many
as 53 mates. Dickinson (1997) indicated
that Chrysochus cobaltinus (Coleoptera:
Chrysomelidae: Eumolpinae) female mated up
to 60 times, but not necessarily with different
males.

Discussion
Currently the most polyandrous species are

eusocial Hymenoptera, but records may change
in the next few years. Numerous and profound
studies on polyandry have been completed re-
cently, and the results are becoming available
(Croizer & Pamilo 1996).

Studies on C. cobaltinus marked individuals
have shown that males and females mate with
multiple partners in field, and often remate with
the same individuals (Dickinson 1997). Single
mating is certainly the case for honeybee males,
because they lose their genitalia after mating
(Croizer & Pamilo 1996). Polyandry in Apis
dorsata was determined using single locus ge-
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netic markers. Three DNA microsatellite loci with
a total of 27 alleles provided sufficient genetic
variability to classify the workers, deducing their
genotype from father drones and queen moth-
ers. The statistical procedure used to estimate
the actual and effective number of matings is con-
servative, and may underestimate these param-
eters. Patrilines were biased due to the small
worker sample size which ranged from 18 to 41.
Mating estimates ranged from 16 to 53 (mean
30.17 ± 5.98 SE). For the largest sample, the  best
fitting estimate of the number of matings was
53, with 95% confidence limits of 37 to 96
(Moritz et al. 1995).

Since males of polyandrous species on aver-
age mate more often than males of monandrous
species, not only is their total ejaculate greater,
but the rate at which they are able to produce
sperm and accessory substances is greater (Svard
& Wiklund 1988). Cryptic female choice may oc-
cur if females bias sperm storage in favor of males
with preferred phenotypes or by refusing to mate
(Dickinson 1997). The female defines polyan-
drous behavior once copulation has begun
(Thornhill & Alcock 1983).

The evolution of polyandry in social hy-
menopteran queens may be caused by colony
level selection, either because polyandry affects
the distribution of non-functional diploid males
in colonies (the load hypothesis) or because it
increases the genetic diversity of the worker force
(the diversity hypothesis) (Pamilo 1991).

Artificially inseminated queens with semen
from one drone opposed to equal amounts of
mixed semen from several drones, showed that
mixed patriline results in a group of advantages
in performance of honeybee workers, resulting
in higher comb building, storage of honey and
pollen and brood rearing. This might have pro-
moted the evolution of polyandry in honeybee
queens (Fuchs & Shade 1994). Parasites and
pathogens have been proposed as selective agents
involved in maintaining genetic variability in

populations and promoting polyandry in eusocial
Hymenoptera (Shykoff & Schmidt 1996). By
these facts and although C. cobaltinus mated up
to 60 times, Apis dorsalis is considered the most
polyandrous insect.

Acknowledgements
I thank Dr. T.J. Walker, Raul Villanueva, and

Juan Villanueva for help on this manuscript.

References cited
Choe,J.C. 1997. The evolution of mating systems

in Zoraptera: mating variation and sexual con-
flicts, pp. 130-145. In J.C. Choe & B.J. Crespi
[eds.], The evolution of mating systems in in-
sects and arachnids. University
Press,Cambridge. UK.

Croizier, R.H. & P. Pamilo,. 1996. Evolution of
social insect colonies:sex allocation and kin
selection. Oxford University, New York.

Dickinson, J.L. 1997. Multiple mating, sperm
competition, and cryptic female choice in the
leaf beetles (Coleoptera:Chrysomelidae) pp.
164-183. In J.C. Choe & B.J. Crespi [eds.],
The evolution of mating systems in insects and
arachnids. University Press,Cambridge. UK.

Fuchs, S. & V. Schade. 1994 Lower performance
in honeybee colonies of uniform paternity.
Apidologie 25:155-168.

Moritz, R.F.A., P.Kryger, G.Koeniger,
N.Koeniger, A.Estoup, & S.Tingek. 1995.
High degree of polyandry in Apis dorsata
queens detected by DNA microsatellite vari-
ability. Behav. Ecol. Sociobiol. 37: 357-363.

Page, R.E. 1986. Sperm utilization in social in-
sects. Annu. Rev. Entomol. 31:297-320.

Pamilo, P. 1991. Evolution of colony character-
istics in social insects: II. Number of repro-
ductive individuals. Am.Nat. 138:412-433.

Shykoff,J.A. & H.P. Schmidt. 1996. Parasites and
the advantage of genetic variability within so-
cial insect colonies. Proc. Royal Soc. London.
Series B. 243:55-58.

Svard, L. & C. Wiklund. 1988. Fecundity, egg



91Hector Cabrera-Mireles Chapter 36  Most Polyandrous

Copyright 1998 Hector Cabrera-Mireles. This chapter
may be freely reproduced and distributed for noncommer-
cial purposes.  For more information on copyright, see
the Preface.

weight and longevity in relation to multiple
matings in females of the monarch butterfly.
Behav. Ecol. Sociobiol. 23:39-44.

Thornhill, R & J. Alcock. 1983. The evolution
of insect mating systems. Harvard University,
Cambridge.MA.

Trumbo, S.T. & A.K. Eggert. 1994. Beyond mo-
nogamy: Territory quality influences sexual ad-
vertisement in male burying beetles. Animal
Behav. 48:1043-1047.


