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The Use of Flow Cytometry for Rapid Identification. of Sex in Birds 
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Unambiguous identification of the sex of live birds 
is critical in numerous areas of avian research, in­

cluding studies of alternative reproductive tactics, s,�x­
ratio manipulation, and conservation biology (e.g. van 
Rhijn 1973, Snyder and Snyder 1989, Stamps 1990). 

However, identification of sex can be problematic for 
researchers dealing with young birds or sexually 
monomorphic species. Techniques currently avail­
able for identification of sex, primarily based on cy­
togenetics or biochemical genetics, are time-consum-­

ing, expensive, or require considerable amounts of 
tissue. The use of sex-specific DNA probes can over­
come some of these shortcomings (Quinn et al. 1990), 

but this technique is time-consuming also, and probes 
may not be equally effectivf' with DNA of species 
from divergent taxonomic groups. Other techniques 
such as laparotomy do not always work with nestlings 
or sexually immature birds, are potentially stressful, 
and may be inadvisable when dealing with threat­
ened or endangered species. 
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Flow cytometry has been used to measure nuclear 
DNA content in a wide variety of organisms (e.g. 
Tiersch et al. 1989). In addition, flow cytometry has 
been used to identify differences in the DNA content 
of male and female humans (Deaven 1982, Elias et al. 

1988) and other mammals (Kent et al. 1988). Recently, 
Nakamura et al. (1990) have developed a rapid and 
inexpensive procedure for sexing live birds through 
the use of flow cytometry. This procedure allows sex 
to be assigned on the basis of small but consistently 
measurable differences in the nuclear DNA content 
of males and females. Nuclear DNA content is a sex­
ually dimorphic trait in birds because (1) in those 
species with heteromorphic sex chromosomes, the W 
chromosome is consistently smaller than the Z chro­
mosome, and (2) males are homogametic (ZZ) and 
females are heterogametic (ZW). Our purpose in this 
commentary is to introduce flow cytometry to re-· 
search ornithologists who might find the technique 
useful for the identification of sex in live birds. 

The flow cytometer measures fluorescPnce, size, and 
granularity of cells. Most uses to dale have been in 
areas of medicine (see review by Lovell et al. 198,1). 
Flow cytometry has been applied to the study of cell 
surface receptors, cell pH, DNA synthesis, character­
istics of the cell membrane, DNA base ratios, various 
cell and nuclear proteins and ions, phagocvto•;is and 
oxidative burst, cell RNA content, chromatin struc­
ture, and cytoskeletal organization. Oth,·r .ipplica­
tions include karyotyping, testing for the effects of 
environmental mutagens (e.g. Deavcn 1982, Bickham 
et al. 1988) and the detection of abnormalities in ploi­
dy level (e.g. Allen 1983). The ilow cytorneter, also 








