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Research paper

Sexual Differences in Plumage Color and Body Size

of the Taiwan Barbet (Psilopogon nuchalis)

Chao-Nien Koh,"”  Ching Chang,”  Shih-Han Hsu"

[ Summary ]

Sexual monomorphism is common in avian species. However, for many so-called monomor-
phic species, there may be subtle differences between males and females in plumage color and size.
The sexes of the Taiwan Barbet (Psilopogon nuchalis) are hard to distinguish and there is a lack of
a deciding statement on its monomorphism. We used a genetic-based approach to determine the sex
of male and female Taiwan Barbets and examined the degree of plumage and size differences be-
tween males and females. It was found that adults of both sexes had a red patch on the upper back.
The red patch on the Taiwan Barbet’s upper back may be the most distinct character differentiating
this species from other taxonomically closely related species. We found the number of feathers
with = 50% coverage of the red patch on the upper back was larger in males. Strictly speaking,
the Taiwan Barbet is not entirely monomorphic. Since the size of the red patch on the bird’s upper
back is fairly variable, it was suggested that it be used with caution as a reference for distinguishing
males and females. We suggest that sexual selection might be responsible for the different size of
the red patch on the birds’ upper back. No significant difference was found in bill length, tarsus
length, wing length, or mass between male and female Taiwan Barbets. In addition, resource parti-
tioning between the sexes has not been observed in the field. We suggest that morphological adap-
tation from intersexual competition for food might not have occurred in the measured morphology
of the Taiwan Barbet. The only sexual size dimorphism in the Taiwan Barbet we found was in tail
length. However, sexual selection unlikely explains the variation in the Taiwan Barbet’s tail length.
To hypothesize that resource division had forced the sexes to variate their tail length, further work
on comparing ecological habits between the sexes is warranted.
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Table 1. Differences in morphology and the plumage patch on the head and upper back
between male and female Taiwan Barbets. The mean is given with the SD followed by the

sample size

Male Female t P

Bill length (mm) 23.51+1.53 23.79+1.47 0.738 0.464
(n=33) (n=31)

Tarsus length (mm) 2798+ 1.11 27.46+1.00 -1.761 0.085
(n=25) (n=27)

Wing length (mm) 98.79+t3.73 99.18+3.65 0.426 0.671
(n=133) (n=31)

Tail length (mm) 69.28+282 67.16+443 -2.259 0.028
(n=132) (n=31)

Mass" (g) 81.80+6.70 83.93+821 1.131  0.263
(n=133) (n=31)

Length of black eyebrow (mm) 30.16t2.16 29.67+2.51 -0.828 0411
(n=132) (n=31)

Length of red loral spot (mm) 537£1.10  5.68£0.66 1.355 0.181
(n=33) (n=31)

Length of yellow throat band (mm) 33.60£3.95 3347+3.66 -0.132 0.896
(n=132) (n=31)

No. of upper-back feathers with red patch <50%  11.39+4.92 10.90£598 -0.470 0.640
(n=31) (n=30)

No. of upper-back feathers with red patch = 50% 6.74+3.02  390£398 -3814 <0.001
(n=31) (n=130)

No. of upper-back feathers with red patch 18.13+6.44 14.84+9.35 -2.028 0.048
(n=31) (n=30)

" Taiwan Barbet’s mass had a significant interaction effect of sex X year (F =4.992, p < 0.001).
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Fig. 1. Original data of differences in morphology and the plumage patch between male
and female Taiwan Barbets: (a) No. of upper-back feathers with red patch =50%, (b) No.
of upper-back feathers with red patch, and (c) tail length between male and female Taiwan
barbets. Data were square root-transformed before being analyzed
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Table 2. Pearson correlations of measures of morphology and the plumage patch on the
Taiwan Barbet. The coefficient is given with the p value followed by the sample size

Length Length No. of No. of No. of
T: 5 Wi Length of -back -back -back
Bill length 0% "8 Tuil length ofblack 1B O o yeljoy PPErDACK - UPPEIbACK Upper-bac
length length Mass (g) red loral feathers with  feathers feathers
(mm) (mm) eyebrow throat band . .
(mm) (mm) (mm) spot (mm) (mm) red patch<  with red with red
50% patch=50%  patch
Bill length (mm)
Tarsus length (mm) -0.363
0.008
(n=52)
Wing length (mm) 0.451 0.035
<0.001 0.807
(n=064) (n=52)
Tail length (mm) 0.001 0.131 0.229
0.991 0.359 0.071
(n=63)  (=51) (=63)
Mass (g) 0.254 0.190 0.219 0.137
0.043 0.180 0.082 0.283
n=64) (n=52) (n=64) (1=63)
Length of black eyebrow 0.083 0.282 0.044 0.118 0.319
(mm) 0.520 0.043 0.731 0.362 0.011
(n=063) (n=52) (n=63) (n=62) (n=63)
Length of red loral spot 0.224 0.154 0.140 0.038 0.212 -0.056
(mm) 0.075 0.275 0.270 0.768 0.093 0.661
(n=64) (1=52) (=64) (=63) (n=64) (1=63)
Length of yellow throat 0.034 -0.020 -0.035 -0.112 0.242 0.118 0.188
band (mm) 0.790 0.890 0.788 0.385 0.056 0.360 0.140
(n=063) n=51) ®=63) m=62) (=63) ((=62) (1=63)
No. of upper-back feath- 0.325 -0.001 0.031 0.170 0.095 0.147 0.022 0.067
ers with red patch <5 0% 0.011 0.993 0.811 0.193 0.468 0.258 0.866 0.611
(m=61) (n=51) (=61) (@m=60) (n=61) (@(n=61) (n=61) (n=61)
No. of upper-back feath- 0.234 0.022 0.247 0.157 0.018 0.143 -0.015 0.084 0.505
ers with red patch=50% 0.070 0.878 0.055 0.231 0.889 0272 0.908 0.521 <0.001
n=61) (=51) (n=61) (=60 (m=61) (n=61) ®=61) (=61) (n=6l)
No. of upper-back feath- 0.316 0.006 0.139 0.194 0.087 0.152 0.039 0.110 0.909 0.809
ers with red patch 0.013 0.967 0.287 0.138 0.503 0.241 0.767 0.399 <0.001 <0.001
(n=61) (n=51) (n=61) (m=60) (n=61) (n=61) (n=61) (n=61) (n=061) (n=61)

LRI ER - BRGEE L ORI R
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JRAAEHER » BlflPuerto Rican Woodpecker
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TS5 AT AE A Z R 0% (hammering)
R 45%) » Bt E i H#E (gleaning)
(54%)BREERN R o 77 B W 1 T2 8 2 F AT RE
2 35 H R A R 7 20 A o U 3 T iy — A R
Hil R 0 R W M A R — B R ) H A
Y E B A AR OB B R - Short and Horne
(2002)if5 & % A TS T 1 TP 8 B f 4 722 52 0t
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