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Abstract: Rapid and accurate identification of the gender of monomorphic birds, which are difficult to
determine by direct observation, is of great significance in the study of avian ecology. Discriminant analysis
according to morphological characteristicshas has been frequently used for sexing individuals in
monomorphic species because of its fast, simple procedure and high accuracy. This study used discriminant
analysis to identify the gender of five monomorphic sandpiper species at Chongming Dongtan, a stopover site
of the East Asian-Australasian Flyway (EAAF): Great Knots Calidris tenuirostris, Red Knots C. canutus,
Red-necked Stints C. ruficollis, Sharp-tailed Sandpipers C. acuminate, and Terek Sandpipers Xenus cinereus.
Five morphological characteristics (body weight, wing length, bill length, head and bill length, and tarsus
length) were measured during spring migration in 2008. Firstly, we identified the gender of the individuals in
the five species using molecular biological method. Then we used independent t tests to compare the
difference in the morphological characteristics between the males and females. The degree of overlap in
morphological characteristics between males and females as well as the sexual dimorphism index were

calculated for each species. Finally, we used discriminant analysis to deduce the gender of each individual

according to morphological measurements and compared the results with that from molecular biology method.

The morphological characteristics of the males were significantly larger than that of the females in
Sharp-tailed Sandpipers, while the females were larger than the males in other four species (Table 1). The
sexual size dimorphism index of morphological characteristics in the five sandpiper species varied in 0.5% -
25.3% (Table 2), and the interspecific overlaps of morphological characteristics varied in 29.4% - 98.6%
(Table 1). The accuracy of gender identification using discriminant analysis was 0.69 +0.06 - 0.96 +0.01,
with the highest in the Sharp-tailed Sandpipers (96%) while the lowest in the Terek Sandpipers (69%, Table
3). The difference in morphological characteristics between the genders affected the accuracy of gender
discrimination. In addition, sex ratio might also affect the accuracy of gender discrimination. The sex ratio
estimated using discriminant analysis is similar to that using molecular biological method (Table 3),
indicating that the discriminant analysis has a high reliability in determining the sex ratio of population.
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Table 2  Sexual dimorphism index (SDI) of morphological characteristics and residual bill-SDI
in the five sandpiper species
P53 2 5484 Sexual dimorphism index (%)
. WK 2 SR
. K a0 L3S P W (%)
Speues . . ﬂ‘[’i ugﬁk . HJEE‘{I - )
P Weight Wing length Bill length Head & bill Tarsus length Residual bill-SDI
length
FUMERS Terek Sandpiper 7.7 20 4.2 32 1.4 2.8
Z1 5157 Red Knot 55 1.2 34 1.2 0.9 25
213G Red-necked Stint 5.5 1.7 5.8 17 31 2.7
Ky Great Knot 5.6 32 1.4 32 05 0.9
R 253 56 40 56 7.1 -31

Sharp-tailed Sandpiper
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1999) . AHFFLRIL, R FBVERS FIHEVE S TE Ay
AEISRT METE ) TEASHFAE, T ORI Z0IRE
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