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A comparison of summer habitats selected by sympatric Apodemus chevrieri and

Apodemus draco in Tiangjiahe Nature Reserve, China

LI Yunxi', ZHANG Zejun" ", SUN Yiran' ,CHEN Liming’, YANG Xuegui' ,HU Jinchu'
1 Institute of Rare Animals and Plants,China West Normal University, Nanchong 637002, China
2 Tangjiahe National Nature Reserve, Qingchuan 628109, China

Abstract; Habitat selection among allied species is one of the key supports for niche theory in ecology. Line transects and
systematic sampling was used to study habitat selection by Chevrier’s field mouse and the South China field mouse from June
to August 2009. The two species are sympatric in the Tangjiahe Nature Reserve, Qingchuan County, Sichuan Province,
China. We compared habitat plots used by both mammals and control plots reflecting the environment at large to investigate
their habitat use patterns. 140 plots were measured totally. Of which, 49 were used by Chevrier’s field mouse, 41 were
used by South China field mouse and the rest 50 were control plots. 21 environmental variables potentially influencing their
habitat selection were measured.

In univariate analysis, 16 variables were significantly different between plot groups, indicating the two mammals both
have a distinct significant habitat preference. In addition, their selected habitats overlapped to some extent: they both

preferred for habitats with gentle slopes, lower canopy height, significant fallen leaf ground coverage, a relatively higher
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proportion of open land, larger tree diameter at breast height, greater tree height, moderate shrub bamboo and herb density,
and larger herb coverage when compared with the control plots.

Significant differences in habitats selected indicated the two species have distinct habitat selection patterns. Chevrier’s
field mouse occurred more frequently in habitats with lower elevations ( about 1400 m) and taller herbs (about 16—30
cm) , while South China field mouse occurred in habitats with higher elevations (about 1900 m) and shorter herbs (<15
cm). Moreover, Chevrier's field mouse preferred for habitats characteristic of evergreen and deciduous mixed broad-leaved
forests, a shorter distance to water sources (<50 m) , vegetation in earlier successional stage (a small growth of trees) and
shorter bamboo height(<1 m). South China field proved to be more of a generalist with no prominent selectivity for the
above ecological factors. This indicated the former’s habitat is more decentralized while Chevrier’s field mouse’s habitat is
more centralized or its habitat use is more specialized.

Stepwise discriminant function analysis showed the four variables of elevation, vegetation stage of succession, canopy,
and herb height contributed more to habitat separation between the two small mammals than others. The higher discriminant
function coefficients indicated the two species could coexist sympatrically.

Habitat-use strategies are often cited as the means by which sympatric species avoid competition. Occupying separate
microhabitats is common among sympatric species. It seemed that these two small mammals can coexist and evolve in the
same region contributing to their temporal and spatial separation in habitat use. Since they have similar body sizes and
breeding dates and share the same food sources, we hypothesize habitat separation between the two species may not have
resulted from differences in physiological and ecological requirements, but from ecological or evolutionary adjustment to
reduce interspecific competition. Based on our findings, different habitat management strategies should be adopted for the

two species.
Key Words: Apodemus chevrieri; Apodemus draco; habitat selection; coexistence; Tiangjiahe Nature Reserve
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KRR RE Ty O BT K PRI 2R B, 43 0—50 m 51—100 m . 101—150 m ,151—200 m F1>200 m
ESAER,

TR M REARE R, S A ((0—15) B/m®) | — M ((16—30) B/m?) % ((31—45) B/
m” ) FI 5 (>45 #/m*)4 2,

FORJZEEE T AR - B AL BOE Ty TERE D P 20 5 R R B AR, I AT
1) i 3 ISR PS4 4 SEBRIASME A A 0—15 em . 15—30 cm 30—45 cm F1>45 em 25 4 %%
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i 13 Kolmogorov-Smirnov test 5 5645 21 B4 70 A0 (A IE S PE . B B s IEASMEAMF T, il i One-way
ANOVA AT AR S 3 PR A AEE g 22 5%, W INE T Kruskal-Wallis Test #E47, X FLE&FE N
YAFAE 5 25 AR 5 (] Mann-Whitney U A58 20 1) AR 3520 B b (1425 5, LAARAS B R B A A 5 01
B, i 1] Stepwise discriminant function analysis #8718 52 W {114 B2 F F 09 F 2R, B0k, M3 5 One-
way ANOVA 455 548 i 9 FI SIS EGHA T T g, AR PR FL7E 2 1] LA 40 8

PLEGEi o trid it SPSS17. 0 # 47, A8 5 Bl AV S {H + hR 1 22 (Mean +SD) Kn, i 3E WK 300
0.05,
3 #R

B HNEA TR 2009 4 6 H #] 8 A, Ji#A L3R /NI ISHRAR 333 5 20 A 16 F L, RIBT 4 FL9 &
(1) ;IR 140 A, Hobrgm i SRA SRy 49 A, Al A SERE DT 41 4, 6 BREE DT 50 4,

F1 BERATBARPXFEIGREEER/NESLHRER

Table 1 Captured information of small mammals in diferent altitudinal gradients in Tiangjiahe Nature Reserve

HEHE B Altitudinal gradient/m B/ R

1100—1500 1500—2000 2000—2500 2500—3800 Total
BB No. traps/ 1262 658 830 494 3244
3K Z Rate of capture/% 13.07 12.01 9.04 2.83
Er L B Apodemus chevrieri 42 18 5 0 65
FrAB Y B Apodemus draco 14 17 38 0 69
TR Apodemus peninsulae 5 4 4 0 13
BRI B Fothenomys melanogaster 50 3 10 5 68
¥ F B Rattus norvegicus 40 5 4 1 50
¥+ 8 Niviventer niviventer 5 24 10 0 39
HE Others * 9 8 4 8 29
S Total/ H 165 79 75 14 333

e AAT o /ARIGE B R B M Bl BT B R B P OB R | R RRE | DO R R 45 10 Al /NS

FUAS R T S AR P BE SR 22 RS R AL R — =5 (R 2) 1 21 MR LS
A (P TRREE AT AR A m A ) 7R 45ROy AR 22 R 3, HAY 16 AN ARy %
S Hoh VR AR R R B B AR )2 i BRI R IR B8 5 AR A e LU R b AR g R A B
Ml Zm2ZREE(K2), SELETEAA DI FAERT LIE ) EARPIFNE SRR R R A 5 FE W A~ A B
PR A PR B s LU B 2 L0 IR AR T AR AR (1400 m 2647 ) , BEAS KA R (SF- 24185 BE K 16—30 em) 1Y
A T R AR S S BRI A (1900 m A2 A7) BRI BN (CFE <15 em) WA B, I
b, e L BRASTE s BAE R - TR SR R e B B AR AR (/IR AR ) KRR B T (0—50 m) FIAT ARER
OB <] m) (AR R AR B 4 A AR B AR I BE BRI

A e LA B - A8 0 B2 ) BR S Y VAR AR VO I B AP B RN R A B 4 A ) eR AR B
2 0B A S8 K T A AR i (96 3) , R B aX 4 AR 0T 1L FRURT AR A BR8] 19 A 85 43 B ( Wilks
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A=0.426, P=0.000, IEAGHIBIZRIK 75.8% ) o FSA M, W 2 v L1 40 R Ak B 5 FIoxsd R AR A B0 B 1) 2 2
JRUER A R A R A SR R BERE Ty 22 1] AR AT B A b B I A B A4 T BB E I (£3) .

®2 BERTEHRTENBEEERRES D Kruskal-Wallis T #3810 % Mann-Whitney U 13
Table 2 ANOVA or Kruskal-Wallis Test and Mann-Whitney U test for each variable among different plot groups

o L B rh AR g B X RERE TS
A5 5 Variables A. chevrieri A. draco Control plots F(P) ay Xz( P)
Mean(SD) Mean(SD) Mean(SD)
K Elevation 1447.00(291.217)a 1927.93(47.664)b 2050.39(334.571) ¢ F=52.219(0.000)
Wi Slope 2.76(0.804)a 2.54(0.126)a 3.62(1.048)b X%=29.061(0.000)
B1f] Slope aspect 5.15(2.493) 4.73(2.074) 3.78(2.094) F=4.767(0. 100)
HE#E 251 Vegetation type 2.47(1.386)a 3.66(0.223)b 3.30(1.055)b X%=15.719(0.000)
HBFAJE Canopy 2.53(1.334)a 2.35(0.193)a 3.19(1.142)b X?=11.372(0.003)
TeAMf% Tree DBH 16.630(12.325)a 15.893(0.6210)a 21.127(7.0495)b F=21.639(0.000)
Te AR B E Tree density 3.67(3.375) 4.59(0.857) 4.18(2.760) X% =1.358(0.507)
FEAF-H 7 & Tree height 1.061(0.8013)a 1.026(0.1245)a 2.490(1.2268)b X?=42.853(0.000)
HEA TG Shrub coverage 1.18(0.667) 0.95(0.078) 1.22(0.790) X*=3.525(0.172)
FEAR TG Shrub height 3.755(1.0514) 3.512(0.204) 3.857(1.2748) X%=1.993(0.369)
TEARZ L Shrub density 11.65(8.824)a 11.48(2.303)a 5.22(7.445)b X%=20.397(0.000)
PIHRTEJE Shrub coverage 0.33(0.516)a 0.51(0.093)a 1.90(1.674)b X?=31.393(0.000)
1 #R% & Bamboo density 0.39(0.671)a 0.78(0.169)a 2.10(2.053)b X?=28.635(0.000)
MK Bamboo height 1.67(1.088)a 2.20(0.219) 2.73(1.132) X2=16.738(0.000)
B Z E E Herb height 2.43(0.764)a 1.93(0.113)b 1.58(0.708) ¢ X2=26.629(0.000)
TR Herb coverage 3.94(1.162)a 3.66(0.199)a 2.48(1.486)b X% =23.144(0.000)
A E Herb density 2.65(0.830)a 2.68(0.123)a 1.78(0.800)b X% =27.086(0.000)
iﬁﬁf‘; tage of succession 3.13(1.310)a 3.86(0.550)b 3.96(0.283)b X%=22.179(0.000)
& 2 5 Fallen leaves coverage 1.00(0.000)a 1.05(0.049)a 1.18(0.385)b X?=12.727(0.002)
(iﬁiﬁkgﬂmm 1.39(0.759) 1.35(0.105) 1.70(1.047) X?=3.610(0.164)
AR 1.65(0.903)*" 2.20(0.132)"° 2.52(1.502)" X*=13.935(0.001)

Water-source dispersion

A AR _EAR SRS BRI L 2 (AR 25 22 5% A AR B AR AL 2 2 (]S (B 08 S

R3 BEEESEREFZEHEHPHRY

Table 3 Discriminant coefficients of variables with significant difference across groups

FI 51 25X Discriminant coefficients

7R 4 Variables

o5 L Bl - R A Bl 25 L Bl - % SRR 7 PRI - X B D

A. chevrieri-A. raco A. chevrieri-control plots A. draco-control plots
#3K Elevation 0.926 0.569 -0.051
Wik Slope 0.194 0.022 -0.009
FE B ZEH Vegetation type 0.271 0.303 -0.325
FE W BB B Vegetation stage of succession 0.508 0.141 0.146
ABHIFE Canopy -0.477 -0.205 0.533
Fe AR W72 Tree DBH -0.008 -0.126 0.362
T AR FA T Tree height -0.312 0.308 0.351
WEARFEE Shrub density 0.430 -0.211 -0.430
P1#R35 B Bamboo coverage -0.017 0.208 0.427
Pk Bamboo density 0.093 0.246 0.444
1 #K B Bamboo height 0.385 -0.358 -0.521
FARJZEEE Herb height -0.470 0.111 0.294
FARTZE Herb coverage -0.015 -0.019 -0.041
FARWE Herb density 0.380 -0.315 -0.571
JKUEHE RS Water-source dispersion -0.137 0.034 0.122
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Jifer, XML BT RS PR AR R AT R 0 G R {EARMEA G (>3, 84 BEAT AR, <2. 71 W T5
FEHIER) o H T A5 s AT LR B A A SR STk i AR i e 5 R o, DR 5 AN A i A T B A
AN A AR SR T B ICRERA BRI TTHRAE 1, JLESr 2 00 R K, Xt 140 AN AR BERE T 14 G I A 0 1)

KRBT 73.6% (#4),

R4 HEANBSHREHFENTEREEMAFIR R

Table 4 Discriminant coefficients for variables entered the discriminant functions

e F 53 PR %L DF1 F153] & % DF2
2R e Variables L . . .
Discriminant Function 1 Discriminant Function 2
4% Elevation 0.665 -0.914
TR ARFAY 75 Tree height 0.457 0.626
Y1 7% i Bamboo density 0.679 0.939
M F 5 & Bamboo height -0.611 -0.518
V&I 2 353 Fallen leaves coverage 0.535 0.086

DA 4 531] o 50k e A s R 2 B 7R T PR BRI B B 0 A 3 e s o) B o s (T 1) o 76 X il L
P A S A3 1 21 455 B W b O B 1 6 PR ZE 4 ( One-way ANOVA, F=88.716,P<0.001) . Hi T 722550 5 ek %k
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