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Abstract: Bird bite force could be an indication of evolutionary adaptation in avian head and beak
morphology, and thus an important indicator of ecological adaptation characteristic such as food type,
intraspecific competition and predation pressure. However, there has been little work on bird bite force and its
influencing factors. In this study, we compared bite forces of two sister sparrow species from the Passeridae
family, the Tree Sparrow (Passer montanus) and Russet Sparrow (P. cinnamomeus), by using a bite force

transducer. The results showed that bite force of Russet Sparrow (n = 12) was significantly stronger than that
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of Tree Sparrow (n = 59) (Fig. 1, t = 3.754, P < 0.01), however, there was no difference in sex of Russet
Sparrow (t = 0.449, P > 0.05) or Tree Sparrow (Z = - 1.198, P > 0.05) (Fig. 2).The head width (t=- 3.713, P
< 0.01), head depth (t = - 5.405, P < 0.01) and beak width (t = - 6.201, P < 0.01) of the Russet Sparrow were

also much bigger than those of the Tree Sparrow (Table 1). Although our results showed that the bite force

was not related to any body parameter in individuals of the two sparrow species (Table 2), it was indicated

that head size and bill width might be related to the bite force in interspecific species competition. The

difference in bite force of these two sparrow species may be due to their different habitats and food types. To

the best of our knowledge, our work is the first quantitative study of bird bite force in China.
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Fig. 1 Comparison of bite force between Tree

Sparrows and Russet Sparrows
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Table1 Comparison of body parameters between Tree Sparrows and Russet Sparrows

25 R4S Passer montanus LLIBE4E P. cinnamomeus Yz b
Parameter (n=59) (n=12)
PRI Weight (g) 17.22 +1.42 18.05 +1.10 -1.916 0.060
A4 Length (mm) 136.95 +4.36 (n =57) 126.46 +7.64 4599 0.001™
#K: Wing (mm) 67.38 +2.01 66.61 +3.71 0.697 0.499
JZK: Tail (mm) 54.94 +1.84 (n =57) 46.26 +3.56 8.210 <0.001"
K Tarsus (mm) 18.42 +1.13 18.12 +1.02 0.858 0.394
3 Head length (mm) 29.53 +0.67 34,80 +15.82 - 1.153 0.273
3L %% Head width (mm) 14.42 +0.67 15.70 £1.00 -3.713 <0.001™
3L Head depth (mm) 14.74 +0.67 15.93 +0.80 - 5.405 <0.001"
%K Bill length (mm) 11.65 +0.74 11.22 +0.77 0.969 0.075
¥ 5 Bill width (mm) 7.67 £0.66 8.97 +£0.66 - 6.201 <0.001™
%% Bill depth (mm) 7.34 +£0.49 7.31+£0.22 0.324 0.748
WE ALK Rictus (mm) 13.37 +£0.85 14.10 +1.00 - 2.613 0.011"

PR BRAEAHLL, =225 02, w2

Comparison between tree sparrows and russet sparrows, * Significantly different, == Highly significantly different.
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Table 2  Analysis of regression in bite force and body

parameters in two Sparrow species

Z% Parameter F df P
5] Sex 0.14 1 0.711
5 Species 17.15 1 <0.01
AT Weight 0.07 1 0.794
A& Body length 3.63 1 0.062
K Wing 1.82 1 0.183
K Tail 2.69 1 0.107
BB Tarsus 0.57 1 0.453
Sk Head length 0.43 1 0.513
k% Head width 0.37 1 0.544
3k Head depth 1.14 1 0.291
%K Bill length 0.94 1 0.336
K5 Bill width 0.07 1 0.790
%= Bill depth 0.49 1 0.486
BEZK Rictus 0.22 1 0.640
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