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Rever sed Sexual Dimor phism in Wing Shape and
Limb Muscles of the Common Kestrel

LIU Ming-Jie LIXin ZHANG Zi-Hui"

College of Life Sciences, Capital Normal University, Beijing 100048, China

Abstract: [Objectives] Reversed sexual dimorphism (RSD) is a deep issue in evolutionary biology, which
helps us to understand the adaptation and evolutionary process of species. Predatory bird species are well
known for their RSD in size, and the degree of RSD is closely related to the type of main prey. Unfortunately,
little is known about the sexual dimorphism in wing shape and limb muscles that characterize the flight and

grasping ability of predatory birds. [Methods] In this study, 12 adult individuals of Common Kestrel (9
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females and 3 males) were compared by the measurements of 6 wing morphological parameters, as well as the
muscle masses of the pectoral muscles and 14 muscles related to toe’s grasping, to detect the intersexual
differences. Independent sample #-tests were used to evaluate whether there were significant differences
between sexes in 6 wing parameters and 16 muscle masses. Given that the difference in body size was
significant, differences in above-mentioned parameters between sexes for a given body size were tested using
an analysis of covariance (ANCOVA) with body mass as covariate. [Results] The results showed that the
wingspan, wing area, and wing loading of female birds were greater than those of males, but the wing tip of
males was sharper than that of females (Table 1). Statistically, these differences were non-significant, but
indicated the higher flight efficiency of male birds which was beneficial for providing sufficient food for the
female and nestlings. Muscle mass is directly proportional to power output and determines the overall
functional capacity of a muscle. The mass of the pectoralis muscle in females was higher than that in male
birds, and showed significant RSD. But for the 14 pelvic muscles, only flexor perforans et perforatus digiti II
and adductor digit II presented significant RSD (Table 2). Results in the leg muscles mainly suggested similar
grasping capability between genders, and on the other hand, also indicated that the second toe of female birds
has a strength advantage when hunting. [Conclusion] Based on previous studies and the results of Common
Kestrel, it is speculated that the RSD and its degree in wing shape and limb muscle masses might be similar to
that of RSD in size, and also highly related to the type of main prey.
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Tablel Intersexual differencein wing morphological parameters of Falco tinnunculus

frans Wbk ¢ K5 t-test
Male (n =3) Female (n=9) ¢ dar p

# JZ Wing span (cm) 72.84 +3.83 76.40 + 5.00 1.304 10 0.221
F T Wing area (cm?) 692.95 + 49.96 768.74 + 71.82 2.066 10 0.066
A1 Wing loading (g/cm?) 0.23 £0.04 0.29 = 0.05 1.734 10 0.114
JE3% L Aspect ratio 7.68 £ 0.60 7.61+0.56 0.178 10 0.863
L9 B Wingtip pointedness 179.73 £20.16 176.91 + 59.58 0.132 10 0.898
F-H 5% Hand wing index 3229+ 1.12 30.55 £ 1.55 2.146 10 0.057
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Table2 Masses of selected musclesin theleg of Falco tinnunculus (Unit: g, Mean + SD)

LI 4 FK Muscle name WEPE Female T Male
B — 3L Muscle iliofibularis 0.736 + 0.164 0.595 +0.142
J&H HI UL Muscle tibialis cranialis 0.787 £ 0.505 0.890 £ 0.171
BB Bk S % JE AL Muscle flexor perforans et perforatus digiti IT 0.125+0.025 0.084 £ 0.025
2 = BEVR K % JE UL Muscle flexor perforans et perforatus digiti TIT 0.120+0.015 0.095 +0.033
3 — k¥ JE UL Muscle flexor perforatus digiti IT 0.085+0.015 0.062 + 0.033
2 = k7% L Muscle flexor perforatus digiti 11T 0.094 +0.021 0.075 +0.036
25 DY BE7 i WL Muscle flexor perforatus digiti TV 0.167 £ 0.020 0.111 +0.047
kK JiE UL Muscle flexor digitorum longus 0.643 +0.247 0.508 +0.137
& i T Muscle flexor hallucis longus 1.506 +0.505 1.019+0.273
HHEATIL Muscle extensor hallucis longus 0.061 +0.018 0.052+0.012
55 JE L Muscle flexor hallucis brevis 0.076 +0.025 0.065+0.012
5 DY L WL Muscle abductor digit TV 0.015 + 0.002 0.014 +0.005
25 DY BEJEH VL Muscle extensor brevis digit TV 0.014 + 0.002 0.013 £ 0.005
25— BEICVL Muscle adductor digit TT 0.008 + 0.002 0.005 + 0.001
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