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Comparison of Habitat Utilization Between Sympatric
Populations of Rana pleuraden and
R. chaochiaoensis in the Kunming Area

ZHOU Wei ™, LI Ming-hui, MAI Zi, LI Wei

(Faculty of Conservation Biology, Southwest Forestry College, Kunming 650224, China)

Abstract: Previous studies of the habitat utilization of amphibians in China have lacked robust descriptive and quali-
tative data. The aufhors measured 12 ecological factors in a one meter radius of each frog found in order to describe habitat
utilization. One hundred and thirty-three individuals of Rana pleuraden and 62 of R. chaochiaoensis were found and
recorded. Two independent sample T tests and nonparametric Mann-Whitney U tests were used for comparison of habitat
utilization between the two frog species. The results indicate that in dry grass niches, only the highest plant height is sig-
nificantly. In moist grass niches, the distance to water and percentage of water in the habitat is highly significantly differ-
ent; percentage of float grass and wet mud is also significantly different. In water bodies, various ecological factors are sig-
nificantly different. The results of a principal components analysis show that in different niches, the main ecological factors
selected by R. pleuraden and R. chaochiaoensis are usually the same or their order is reversed. However, the importance
of these factors is almost opposite, which means that their niches are different. Habitat utilization is therefore different and
is actively selected by the two frog species. R. pleuraden chooses to live mainly in water bodies while R. chaochiaoensis
lives in moist grass and dry grass niches. Both species of frog utilize muddy niches less than other niches. The body size
of R. pleuraden does not affect their use of water habitats. However, larger R. chaochiaoensis utilize moist grass and dry
grass niches more often than smaller individuals due to the ability of these habitats to conceal larger animals. They also uti-
lize water bodies less than smaller individuals.
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AR EFE (habitat selection ) T B 4 3 W) ff 22
FEFEIE B AT . BHHMEFR MG SN 7, &
LR R AT VAL S g e st S S 7 PSR (1S
FEAE, S0RTHEACT S S AT RO 75 2 B AR sh P x
WA T ORISR T E L, JF2 2l
HNAESALHLE T e E (Wei et al, 19985 Yan &
Chen, 1998 ).

FE = sy HE SR R SR AP B, BER 24
F AT B (Shi & Zheng, 1997; Zhang & Ma,
2000; Yang et al,2000; Zhang et al, 2003; Cui et al,
2005 ). PIRE TP e A A2 T ST ARE A D, HAESE
PEEEIME ST IRIEAZ (Pan et al, 2002 ) Zhou et al
(1998) X 5 FP A i A= B i A A B, ASTR] A2
A S R TS ARG N, H A 201 52 HE B A A
BRI BB B SE RS2 . Wang & Li (2000) Xf
HEMRIE ( Rana chensinensis ) BN S A 35 K A
WM, 7EHER 400—800 m, HIEHR; EfilE
JE T - RE AR, B RL R R AR T B A R R
kb, LS G RIMRGHEIN | ARIF]/NE | AR
FYEPEF . Yu (2000) XFa@AIb I DX A I Ay 3
I ( Rana spinosa ) WPHISHTLE A= ) R -8 A A B,
A J ) 1 0% e sk = A BT LR R R
S, KNG TR BN KT, S oK B
TH. AR o

AT RG2S AR S 2 R IR T Mg, sz
FE ARG M 34 ( Zhou et al, 20005 He et
al, 2002 ). #7EFE—SEiALIEbr (W, R
MR AL . AR EE ), KR /) A B
R, SRSt B beEs, W BE BE v S B —1)
TG 2 b 6 5 5 4. 1k B[R] 8 o0 A W) A O
( Rana pleuraden ) F W3 WA (R, chaochiaoen-
sis ), RVFEANTREBE R P ir, W] T R A 2E 1Y
AR, P IR TR N A,
PR SAT5E 25 11 B A RO S (AR s

1 ARMERS G E

1.1 R HEER

NRE Hl s A7 F L BH T AR JL B P4 p AR 22 e S 1L i
FYTIZ K IE (R4 102°46'86"—102°46'90", b
45 25°04'26"—25°04'31" ), K 1962 m. KIEZR VY
M %621—40 m, FAL MK 63—82 m, M2
2000 m?, VO m i R A, T 2R R R AL A 2

m, PFERFEKIRAHN 1.5 mo K FZRET
VRS, H BT A AR T K S . S K B,
FERARABWAELEM ( Pasdpalunm paspalodes )
DR 28 035 ( Atlernanthera philoxeroides ),
FAEAI , KSEARPEAL =T, B RS R,
WA A BE 4% ( Eucalyptus  globulus ) 5 = B #
( Panus yunnanensis ) H)H4RIRACH; MEIGS, A
— PRI —7KE o AP Z ), P IR
B KT AL R 3 A U AL B 1 R 1 A 5
IENE A, VENFZE B F ( Rubus corchori-
Solius ). ¥t ( Myrica rubra ) 55 (Li et al, 2005 ).
1.2 77 &

AT 2004 4F 10 A 30 H—2005 45 A 3
H, BEABAIE (2004 4F 12 H 19 H—2005 4F 3
10 B ) RAoE# . 2004 4 10 4 30 H—12 J1 19
HBOWES, K Ji ik iy nl A5tk R A . 2005 4F 3
11 H—5 1 3 HIEA S A& e RE, B
2K, 16 Ko BRUWE 3K (9: 00—12: 00,
12: 00—17: 00, 17: 00—19: 00 ). V&L N
WKIE— AR G 2k, K29 300 m, DAL E% MM
REAS A SR R O SEZ, L2 0.3 km/h RO JE
Frok o RIS DUIE A EER AL A 2R B, Fr LR GEK
YE—JH2 1 ho
1.2.1 MRS EEAFRAQ T IR 5 ML
KA. TERRIHD . RIE R . JCRER TR e . R
e . KA, RIS, W, #hE R,
WA (AW o AR5 i iy BRI &), SR Bl
BEJG LUE BN B, AR08 1 m BORER, D
ARC s LA 8

(1) wmEtEE . HERMEFTS 0.20m
L A R R A R R (R 0,01 m s

(2) HEBERERAN . AR 8 250 i FARAE N
MELL, W ELE 0.20 m B 1AW AL, B 40
TELAT 5 A, A3t 40 IR e SR A
AR EEFTEA (K, KE, TR B, T
Je . LBE), THERER T SRR AT A

(3) KIRFI . FHIEPRE IR BE T 1 /K A B AR
KA AR 5 HP G R 8 7 IR T A

(4) KB, D 7K A 35 o vt s K IR O
J£0.01m).

(5) Z/KIEEFNMELIES . M5k K AL
35 Pk AT R K R A Bk R, UK AR A o
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SR R HRIE R RS 0.01m ). AR AR 62 H .

1.2.2  Eudsmab 3 B b BN F Excel 2000 A1 2.1 AREMERHEREFA
SPSS11.0 for Windows ZE 3154 A 1 Ho s i s WA X 4% AR A B R R 22 e R, L

Xof ] — ol A= 58 v i) 4% o AR S A B Rk 4 B 22
S, RS REAR ¢ - K5, TERE Z iR 5
FEZR Kolmogorov Smirnov Z %, & BLixX $6745 51
FEEIESAT (P >0.05), TAK JKE AR
e YR RN T BE S A B BE 5 2H B E 0 b AL SR
JEZ 8L Mann-Whitney U — A5 56 ; X T8 501 1 5
H KA =28 A B b i AR 2SR i — AP A 10
AT, FRIBOT 1 b e G 2t 1) TS A T A O B IR 1
(Yu & He,2003 )o  H1 T PRI T8 e i A1 38 71 e
M F A AESREABUL BTG R T Bk GETr.
2 HRE5SMH

AU AL S 195 Hldk, JorpiFk: 133 A,

B T2 5 Dry grassland
50

0 W3 %4 Moist grassland

H [0)38 2 F2 B AR B KA, T I 5 PR e Ay it b A 5
(RPN R ) (& 1),

ML ZE G, TR B AR i X K AR B 1 AN DB
BTN FEARAAR B e 1 AR 3 e LA AR B
MR SEAMIELE 9: 00—12: 00, 12: 00—17: 00 iX
PR 5[] B AWt o) 72 B s 22 i Bl b 2B 358 (T e
HOFNR I B ) g s, MAE 17: 00—19: 00 M
ot ] FAE AR S B (B 1),
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AN TR} A AA R /I R L e Yo 7 A A= 358 %) 1) R 440 %
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WA (F2),

K& Water body

20
£
g 15|
s
5 10+
s}
£
=
z
e 5t
%
E;
0 9:00-12:00  12:00-17:00 17:00-19:00 0 9:00-12:00 I 12:00-17:00 ‘ 17:00-19:00 ‘
W) Time
K1 (Z2) MIBRSEAREE (£7) — KA 1] B A AR S5 I AZ 1k
Fig. 1 Changes in habitat utilization of Rana pleuraden (left) and R. chaochiaoensis

(right ) at different times during the day
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2.3 E—4EAAEK

oA ] — A= 358 2 Folvdel X A0 ] A= 25 R 1) A
B, RIAE AR, TR AR OUR s A =
2R, HMESHFESARE; Wb
AR KU B K B o th 22 S B, K AN
PaAER B, HMWERFES AR, Kik4d
BAMAESHFRIERYARE (£1).
2.4 ERSHWER

AR TR A S T, /T 3 A FRUMRHIE(E
PIRTF 1, BiFsimkFik 91.849% ; WiH 5,
HIP A R R IEE R F 1, Rib sk ik
61.856% ; KIRALEH, AP WA FHEE K
F 1, BiFoiekRik 55.771% (F£2), eflaF
TGRS R RFERE R, IR IBGX L P I
T BN S R AS 5 R T

WA SE AR 7E TR St T, AT 4 A4S B RHIE
PIRTF 1, 2Pk Fik 76.263% ; WRIHFH
A4 D FERSFRIEMEERT 1, BiFsikiRik
74.707% 5 KARASEH, B/ 3 A FRSHRIEE AR
F1, BitviEkEik 86.751% (£ 2), EiE&
TR MR R R E R, AR BGX S R I
TR EAT S LA AR R K 17 fr

3 i i

3.1 HESEKTEERN AW

ML ZR G, JEL e T I o AR X 7K A R T34 AS
Wrsd o CE 1. B ARTRZh Y, IR R AR
WEERAT, KIEGRG 2 AR AR A . K
WA, 5 A O R S AT, AR A3k 1) A
MTERE b FARRRSGREL . REm, BRROKZER
P, oK orad 225 %, RRE B IR IR IE DA I
We, L, sEZFEKIRHTES, B <R T
B, IKBYHIR, KR TFRRZNE, AR, A
B PRI, BT LA, BEYE KR IS sh il %, 78
9: 00—12: 00. 12: 00—17: 00 B, HASEAK
TRl A8 LeA91 v T KA, R I LT 52 B ) T ek
XEZK R E TR 55, AT DA B /K R e 1
50,

IR BE MR Bt 25 A 38, ok Bl 4 £ B T 11
A b R B AR B R R EE RSN, X K AR A A )
W (K 2), ghid S ALK, £ AR
FEBA AR 583, RIKAE TS5 ( Wang et al,
1997), HIHFGHTEZhEE 155, BKEE, Z2n

Gy AR, B DA K HivEss , HRT Rk
e, BEMARRT, IR, JLORKRE S 5 BkER
RE SIS BIANaR , XK BORBIERL N A TR A
AR X6 K A PR AR . (18T 2), X BR T 5 E )
IVEA AN, 35 B A R S R AR AT
PR ARIK BE T3 5555 FIRS 7K 5 5K R 2K
3.2 MEETFRERER AR

¢ KR RGAE RN, TERGH RS R, PIRR X
A e R 25 5 W, KR RRR /N 2 7K R
BN T 22 A o SO T B B A e AT
S RS e KRR/ | B K IR A e
A TT G2l FEARMAEST R, PRI XT 5l AR 25 N
THYER I TC 2 22 55, UL K M4 AR 05 2
R, X 7R MR B4 25 b A S R T ) R AR EAHIE . T
BRRE AT, TR 5 AR AR 5 — A A E
T FREAKFE A, HrPE R K5 H 2
oA, EOKFESRER, TRADSHAIERE, &
NPT R, KR HLBEEER, BB K
Bl AR SEARIEE AR S o RS — sy E 2 A
TORKE T, T T B SE AR = R Y
BRI T, UL T KR OO I S0 bR o i B
LI T R AR TR D, ERNRERE BRI, &
RIS X 7K B 7 5K I AR

MEE R AT, PR A 2 — FE o E A
TAAM, B30T RAUKF AN KR E AR R
FEANT BT, BERETEATRA
SrEe, ABEEE LTV LU ABUR A A BT, IR ST bRl
WA . TR LB R o, RIS, 28
BRI, T I AR Y TR 5 RE ) AR
SR, XK A EOR BAT T

IRARASE B Y 5 — 2 A B T K
EE UK A, 5 R S T KR
FENFEE R, MIMEGEAREERYEE — . — o E N
TP Ur ], LR P LK A B8 I 1 A e 4%
A EAFFE 25

P e ot 8 b 2R B A A AR A el G, — T
FESG IR PR A0 HE g, AN T e R 5 B R 5
F—J7 M, NBA R, HRRECRI, 1l
HELA,

4 & IF

TR X AR AR BRI M TR, T80 0 AR e X e A
IR o e L ) R A A A K R/ T AR R B
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PR E LT T AR ( Wang et al, 1997 )o ML
2%, KGR AR KR, B WEEKE |
MK RS EAL , BTk, HATIRES
FVEF i 0 KT 5 T AR e DU B U AR TE T A
H, REMEY) RGBT IR ORBA B, R
BEANFUR, IR R B AR R B R i 31—
PIMERT . AR IS S50 5 BT AR TG S PE R AR IS
WY o BB THEEE, E A KA KRB 2| — &
) B B PR T 060, 1T B i A e ) P ot o e 2% 14
WRBEELE ( Zhou et al, 2003 )o

TEL I P R e 52 R b s A3 A, ATLE AT 4y
S, WBARIESEME 0 IR B e T T — e R

SEHE:

Cui QH, Jiang ZG, Lian XM, Zhang TZ, Su JP. 2005. Factors influ-
encing habitat selection of root voles ( Microtus oeconomus ) [ J 1. Ac-
ta Theriol Sin, 25 (1): 45-51. [ERIE, #EW, EHH, kK
VR, JREF. 2005, A BRURG G b e B A 2 e [ 32 22
iz, 25 (1): 45-51. ]

He XR, Wang ZJ, Wu JL. 2002. Studies on biodiversity and conserva-
tion of amphibians in Kunming, Yunnan Province [J]. Sichuan J
Zool, 21 (3): 177 - 180. [ TG, EEIT, R4, 2002. B

W 3t DX AT S 4 2 et R PRI ST . U, 21 (3): 177 -
180. ]

Li MH, Yang Y, Zhou W, Yu GQ, Zhang XY . 2005. Habitat selection
and living habits about the natural tadpoles of bullfrog [ J 1. J
Southwest For Coll , 25 (1): 47-50. [ M2, B #., A
5, FAEG, K245, 2005, BFA A= iRk 8 5 ARG Pk VY
FAMRABEAR, 25 (1): 47-50. ]

Pan XF, Zhou W, Zhou YW, Jiang GS. 2002. A summary of studies on
amphibian population ecology in China [ J ]. Zool Res, 23 (5):
426 - 436. [HEWEMR, A M5, R, TOEERE. 2002, AR
REFPHE A SO MR . S 2 05T, 23 (5): 426 - 436. |

Shi JB, Zheng GM. 1997. The seasonal changes of habitats of Elliot’s
pheasant [J). Zool Res, 18 (3): 275 -283. [ Ak, FBosE.
1997. FISUK MM B Hh iy =5 284k s 2= iboe, 18 (3):
275-283. ]

Wang SB, Qu YF, Jing ZQ, Jiang CG, Wu QH. 1997. Research on the
suitable living environment of the Rana chensinensis larva [J1
Chin J Zool, 32 (1): 38 -41. [ ¥R, MBIy, &h%, %
W, RTLL. 1997, Hh EMIEELNAGE B A A7 RS T 3h
Yrrezeik, 32 (1): 38-41. ]

Wang XH, Li T. 2000. Study on the habitats of Rana chensinensis [ J .
Jilin For Sci Technol, 29 (1): 9 —12. [ EWRZ, & £,
2000. HEARIEERG S AEBERORTR . EARMOLERNE, 29 (1): 9 -
12.]

Wei FW, Feng Z], Wang ZW. 1998. A general situation for habitat se-

lection in wild life research [ J ]. Chin J Zool, 33 (4): 48 - 52.
[ BAHSC, e, A 1998, BF A S0 A g R A A 5T
BEOL. DiWAAeE, 33 (4): 48-52. ]

Yan ZC, Chen YL. 1998. Habitat selection in animals [ J ]. Chin J
Ecol, 17 (2): 43 -49. [ BULIE, BRAHk. 1998. ShPIryLEbEik
P AEDYRE, 17 (2): 43-49. ]

Yang WK, Zhong WQ, Gao XY. 2000. A review of studies on avian
habitat selection [ J ]. Arid Zone Rese, 17 (3): 71 -78. [ ¥4k

bkt T S E R AR SE 4 (Zhou et al, 2003 ),
I BRI I 2 AR B S N, WA 0 5 A
B VE BRI I 22 5 TR OA X A SRk R 0 4
R, ARSI B S a T, WES I
ARSI BRET 5 T A 45 53 B A R b s O3 A ) AT 2 R
) AE 26 4 8 ) il i T 2, R [R] b s 431
H PP Z A RN 2EAE ( Zhang et al, 2002 ).

it AR FRFAIHET S ARAKP R
B E N 2001 ROMAAE, TRFBBEELALT
AT TAE, FE— IR R S B

JHE, BRICHy, FATE. 2000. SN S FEAITC IR TR
XWF5, 17 (3): 71-78. ]

Yu JY, He XH. 2003. Statistics and Analysis for Data the Application of
SPSS [ M ]. Beijing: Post & Telecommunications Press, 292 — 310.
[ A, Mz . 2003. Hdgeit5 spss M. dbat: ARME
LR, 292 - 310. ]

Yu PC. 2000. Studies on biological factors of the habitat of Rana spinosa
tadpoles in northeastern Jiangxi Province [ 1. Sichuan J Zool, 19
(3): 163 - 164. [ BEMSAE. 2000. 7R LB ek R 0 A9 5 3 A
PIR T8, 1S9, 19 (3): 163 - 164. ]

Zhang GG, Zhang ZW, Zheng GM, Li XQ, Li JF, Huang L. 2003.
Spatial pattern and habitat selection of brown eared pheasant in Wu-
lushan Nature Reserve, Shanxi Province [ J 1. Chin Biodivers, 11
(4):303-308. [IKEM, JKIERE, HOLZE, e, SRk,
BT 2003 TGRS [ F 1Y 1 25 [0 2 Al S5
WIEFEIIIE. WA, 11 (4): 303 - 308. ]

Zhang HH, Ma JZ. 2000. A preliminary study on the habitat selection of
sable ( Martes zibellina ) in the autumn [ J ]. Acta Ecol Sin, 20
(1): 150 - 154. [ Kb, Si#. 2000. S50k A HEEE
PIWEIE . AR, 20 (1): 150 - 154 ]

Zhang 7J, Hu JC, Wu H. 2002. Comparison of habitat selection of giant
pandas and red pandas in the Qionglai Mountains [ J ]. Acta Theriol
Sin, 22 (3): 161 —168. [3KFEH, WA, & 4. 2002. I8
IR LY 2R BRI /N AR AR R B PR AY LA . B 2RI, 22 (3):
161 - 168. |

Zhou LZ, Song Y], Tian Y. 1998. A preliminary study on habitat selec-
tion and trophic ecology of amphibians in Nanhu Park, Changchun
City [ J 1. J Huaibei Coal Mining Teach Coll, 19 (1): 64 - 70.
[k, RAaey, M 20, 1998. KA R 1 be P i A=
BER A E TR AR AT AT WAL =4, 19 (1): 64

-70. ]

Zhou W, Cai YS, Zhang CS. 2000. Relationship between distribution
and habitat of amphibians in Kunming, Yunnan [ J . Sichuan J
Zool, 19 (1): 9-12. [ ff, $KkAF, ML, 2000. BW
PRSI 50 A SR R S R AR, 39, 19 (1): 9 -
12. ]

Zhou W, Li MH, Pan XF. 2003. Morphological differentiation between
Rana pleuraden and Rana chaochiaoensis with comments on their
potential adaptive significance [ J ]. Zool Res, 24 (6): 445 - 451 .
LA A, B0, WHER. 2003 . FLIE R SEARIE AL 2522 5 K
HERE R R L. BWIERTSE, 24 (6): 445 - 451 )



