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Abstract: The separation of ecological niches in terms of food resource, activity pattern or space contributes to the
coexistence of sympatric species. Spatiotemporal variations in resource availability affect foraging behavior, habitat selection
and even the existence of species. To explore the coexistence mechanisms of sympatric rodents, variations in food habit,
viscera organ and digestive tract morphology among different rodent species were investigated in Shennongjia, central China.

Studied rodents were trapped by snap-trap in October 2010. Upon capture, all rodents were carried to laboratory. The
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species, gender, age, reproductive status, body mass and length were recorded. Then the heart, lung, liver, spleen,
kidney and the entire digestive tract were removed from the body and the carcass mass was weighted. The connective tissue
and lipid was stripped and the digestive tract was extended to its full length. Fresh weights of all organs and lengths of
digestive tract were weighted. After removing digestive tract contents, fresh weights without contents and food items in the
stomach were recorded. Dry weights of all organs were measured after drying in the oven.

A total of 220 adult rodents, including 8 Niviventer andersonii, 167 N. confucianus, 5 Apodemus chevrieri, and 35 A.
draco, 2 Leopoldamys edwardsi and 3 Typhlomys cinereus, were collected for analysis. L. edwardsi and T. cinereus were
excluded for statistical tests due to insufficient samples. The analysis of food habit showed that N. andersoni, N.
confuctanus, A. chevrieri and A. draco were omnivorous but the Chi-square test detected significant variation in dietary
biases. N. andersoni was primarily phyllophagous and seminivorous and the others were primarily seminivorous and
carnivorous. The analysis of covariance of viscera organs showed that while fresh weights of heart, lung and spleen and dry
weight of spleen did not differ between rodents, other indices did exhibit significant variation with the highest value found in
N. andersoni. In the analysis of digestive tract morphology, while length, fresh and dry weight of caecum did not differ
between rodents, fresh and dry weights of stomach and large intestine, fresh weights including stomach, caecum and large
intestine contents, and length of large intestine did differ significantly with the highest value found in N. andersoni.
Otherwise, the length, fresh and dry weight of small intestine, and fresh weight including small intestine contents also
showed significant variations between species, with the highest value found in N. confucianus.

Variations in viscera organ morphology of N. andersoni compared to other species indicate that the segregation of food
resources contributes to this species coexistence with other rodents. In order to adapt to different availability of food
resources, the viscera organ and digestive tract morphology of N. andersoni show adaptable phenotypic plasticity. However,
A. chevriert and A. draco, both belonging to the genus Apodemus, do not exhibit differences in food habit, viscera organ and
digestive tract morphology, which implied that their coexistence may result from other strategies than resource allocation,

such as habitat selection.

Key Words: sympatric; coexistence mechanisms; food habit; viscera organ; digestive tract morphology
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Table 1 Body mass, body length, carcass mass and visceral organ morphology of Leopoldamys edwardsi and Typhlomys cinereus

/NEBE B Leopoldamys edwardsi

¥ B Typhlomys cinereus

A1 A2 A1 AN 2 A3
T Body mass/g 308.55 239.19 19.29 20.72 18.34
144 Body length/cm 22.2 22.1 7.3 8.0 8.0
HAfAE Carcass mass/g 139.16 118.19 9.48 11.84 10.27
AL» Heart W/g 1.440 0.910 0.180 0.190 0.120
D/g 0.350 0.240 0.050 0.050 0.020
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/NBE BR Leopoldamys edwardsi ¥R Typhlomys cinereus
A1 AN 2 A1 AN 2 ANk 3
fili Lung W/g 2.280 1.870 0.210 0.350 0.080
D/g 0.470 0.390 0.050 0.070 0.020
JF Liver W/g 7.710 5.870 0.500 0.240 0.270
D/g 2.130 1.580 0.150 0.050 0.070
Jiét Spleen W/g 1.451 0.390 0.035 0.009
D/g 0.034 0.080 0.007 0.002
' Kidney W/g 0.930 0.910 1.880 0.160 0.200
D/g 0.270 0.200 0.050 0.030 0.050
B Stomach C/g 27.450 14.140 0.580 0.180 0.740
W/g 3.070 2.560 0.150 0.140 0.160
D/g 0.470 0.470 0.020 0.020 0.020
/M Small intestine L/cm 156.65 144.32 33.69 40.61 39.80
C/g 6.120 8.450 0.600 0.460 0.610
W/g 3.210 1.730 0.100 0.100 0.260
D/g 0.560 0.130 0.010 0.010 0.030
E Caecum L/cm 12.15 8.46 8.61 4.62 3.19
C/g 9.090 6.790 0.110 0.140 0.310
W/g 1.730 1.410 0.050 0.050 0.110
D/g 0.310 0.180 0.007 0.010 0.010
KW Large intestine L/em 46.35 36.42 10.32 13.11 7.51
C/g 8.130 5.470 0.230 0.320 0.180
W/g 1.780 1.870 0.130 0.160 0.120
D/g 0.290 0.180 0.020 0.020 0.010

L: K length, C. & WAL fresh weight including contents, W : 2 H wet weight,D: T 5 dry weight

P<0.001;P<0.001) ,
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Table 2 Variations in visceral organ mass of different rodents

I B fan! 57 LA B AR I R, P P

Niviventer andersoni  Niviventer confucianus —Apodemus chevrieri Apodemus draco

FEAAE Sample size 8 167 S5ordor3 35 or 34 or 28
> Heart W/g 0.358+0.072 0.317+0.008 0.298+0.050 0.277+0.024 0.82 0.484
D/g 0.17320.20a 0.089+0.002b 0.082+0.014h 0.080+0.007h 5.99 0.001
Jifi Lung W/g 0.836+0.134 0.616+0.016 0.509+0.093 0.492£0.045 2.39 0.070
D/g 0.270+0.033a 0.15420.004h 0.128+0.023bc 0.118+0.011¢ 4.85 0.003
A Liver W/g 3.271+0.417a 2.015+0.049h 1.282:0.322¢ % 1.433 +0.141c" 6.21 <0.001
D/g 1.142+0.136a 0.608+0.016h 0.394+0.105¢ % 0.427+0.046¢* 6.96 <0.001
Ji% Spleen W/g 0.078+0.130 0.200+0.015 0.162£0.115% 0.178+0.047 * 2.46 0.064
D/g 0.014+ 0.033 0.051+0.004 0.033+0.029% 0.041£0.012 * 1.26 0.289
¥ Kidney W/g 0.313+0.077ab 0.391+0.009a 0.254£0.060b * 0.308+0.026b 6.93 <0.001
D/g 0.0810.019ab 0.105+0.002a 0.0660.014b™ 0.078+0.006b 11.74 <0.001
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Table 3 Variations in digestive tract of different rodents

2 P R MR 1L oo s . .
Niviventer andersoni  Niviventer confucianus — Apodemus chevrieri Apodemus draco

FEAARE Sample size 8 167 5 35

B Stomach C/g 6.142 £ 0.841a 2.301 = 0.098b 1.209 + 0.583bc 1.383 £ 0.281c 7.50 <0.001
W/g 0.846 + 0.126a 0.608 + 0.015a 0.415 + 0.087b 0.467 + 0.042b 4.02 0.008
D/g 0.195 + 0.023a 0.104 + 0.003b 0.070 + 0.016¢ 0.076 + 0.008¢ 6.61 <0.001

/I Small intestine  L/cm 68.76 + 3.77a 66.75 + 0.63a 46.25 + 3.55b 40.47 = 1.99b 58.58 <0.001
C/g 1.187 + 0.447ab 2.036 + 0.052a 1.652 + 0.310ab 1.545 + 0.149b 8.50 <0.001
W/g 0.028 + 0.297b 1.002 + 0.035a 0.740 = 0.206abc 0.761 = 0.099¢ 11.52 <0.001
D/g 0.013 £ 0.049b 0.141 + 0.006a 0.116 + 0.034ab 0.110 + 0.016ab 6.44 <0.001

EW Caecum L/cm 9.65 +2.69 7.00 + 0.45 5.42+2.54 6.19 +1.42 0.40 0.754
C/g 2.940 + 0.323a 1.139 + 0.038b 0.556 + 0.224¢ 0.675 + 0.108¢ 11.67 <0.001
W/g 0.258 £ 0.179 0.370 = 0.021 0.329 +0.124 0.343 = 0.060 0.40 0.752
D/g 0.114 + 0.069 0.086 + 0.008 0.071 + 0.048 0.055 + 0.023 0.57 0.637

KJW Large intestine L/cm 32.21+2.11a 22.19 +0.35b 19.43 + 1.99bc 16.09 £ 1.11c 10.78 <0.001
C/g 2.278 £ 0.377a 0.957 + 0.044b 0.662 + 0.261bc 0.547 + 0.126¢ 4.87 0.003
W/g 0.781 + 0.139a 0.408 + 0.016b 0.380 + 0.096bc 0.261 + 0.046¢ 3.65 0.013
D/g 0.113 £ 0.021a 0.052 + 0.002b 0.056 + 0.014b 0.037 + 0.007b 3.34 0.020
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