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Habitat Utilization of Tadpoles of Rana chaochiaoensis
at Different Development Stages in the Kunming Area

ZHOU Wei ™, ZHANG Qing, LI Ming-hui, LI Wei, WANG Jin

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

Abstract: By observing the distribution of tadpoles of Rana chaochiaocensis within its habitat, the distribution fre-
quency of tadpoles in different stages under different vegetation coverage, water depth and temperature was calculated and
analyzed. The results showed that tadpoles of development Stage | and Il tend to select areas with vegetation coverage of
41% - 70% , but selection of vegetation coverage is not obvious by Stage [Il . Only tadpoles of Stage I tend to select ar-
eas of 0.11 —0.30 m water depth. Tadpoles of Stages | and [l do not obviously select for water depth, and there were
no tadpoles of Stage [l in areas deeper than 0.31 m. As tadpoles mature, selection of water depth gradually changes to a
preference for shallow water from Stage [ to [ll . Tadpoles of Stage I and Il tend to select areas of water temperature be-
tween 19 — 25 °C. Selection of water temperature is not obvious in tadpoles of Stage [ll , and there were no tadpoles of
Stage [ll in areas of 8 — 13 C.
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A6 5L 1 ) FH 1 T TR S 3

TERRWI X, B 5 Aol g 7= B A ) 1 AR R
K4 (Zhou et al, 2003; Li et al, 2005 ), H i}
]38 2o o A7 8, b A 75 PR A o R A RO PR ARG S,
25, DA — A h A S R B 2R,
HAPHEEAT? XAV EE M — L IR . IF5R
SEILBE NG IRISL G 5 R FH ) T, el oy — gk
Fh2s, JUHIE R RS AR I (4 7 2, an ] PR 47 $243E
— B RPE R

1 HRFE

1.1 WRE AR

LI i 15 L BA T A A A VY R AR B J Ll i 1
ORI VO TH, HbERARAR N AR 4 1020 46" 86 "—
102° 46’ 90" , dt4i 25° 04’ 26" — 25° 04’ 31" ,
TRZY 1 962 mo KIEARVE A, 29 21—40 mo
ML K, 2 63—82 m, KBURAHIN A K )7
o BEAIKIEHEFRL 2 000 m?, FIKIELA 1.5 m.
IKIEARTVGIL =HER L, FEWIGA . B EAL, =
T, — A R TR K . VT L B R R %
A, A 21300, AL ERE, KT 300, K
AR . AR B R PY BE 1) A AT — 1 E L A e T AR
FI/NNAY, S8 3—6 m ANSE, BETN G R /K Hax 2
INAICAKSE . K I A B AL 20 15 m,
HIEALZ) 50 mo K YE A R AR b 2 18 7K i A2
W, WY, WL RN B, PErfoKE &
SR ARAFH AR E B ( Pasdpalunm paspalodes )
IR 25 0 3% F 5 ( Addernanthera philoxeroides )o
R Z A ( Rana pleuraden ) FNIE AR, 4K
R4 R AR B 2 ( Cipangopaludina cathayensis )
AW B M2 ( Radix swinhoei ) 55 (Li et al,
2005 ), EAENFEMEEL (Zhou et al, 2005 ).
1.2 MRFAZE
1.2.1 Bk EXTFRUWMETSHTT T 3 d 1
WMEL, LG 77k IECUEE M 2005 4F 3 H 7 HIF
IR, % 2005 4 5 H 3 HEEH, &S5 dfE—keX
(7:00—20:00 WL . FIULER % B, i K, Bt A I
F11:30 2 HRIE S, BN 17:30 A4 TG sh 5
AT AR FIOR, IRHISL RS e — s Bl sl AT . R,
FEREEET BRI 430 3 BE: 11:30 43 AR B4 B
11:30—17:30 A4 Be517:30 UG A F B

B I U I AR RL ) DA 3705 B9 1) 5 J AR 75 3k 4y
46 1 (Zhao, 1990 ). A T J7 i X 43 A Bt A i} st

MR, BHR 3. TARISERE
W (MY TR A E 1 26—30 19 ); 11 18 F k4
I (31—40 W ); AN S (41—46 )
( Zhou et al, 2005 ).
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I} H et K A I O

(2) MR SE . M— T4 0.30 m x 0.30 m
MIIEJTTEHE, EJ7HE b R 45 (] FE AH 55 Y Y 2%
FPUNER, FHAER A HHZE S B —AK 0.10 m A4
Bher, —It 36 MigkeL ., DS EERE 5 HES-AT T oK I
BT, SR B K B RR 22 AR S, PR AR K Y
BREZIARECEE R LA 36 BN GB35 08 (AR Bk 55
= flf BIK AR 22 %00 /36 ).

(3) KRG IREE . W A R e O A7 B 1Y
IR AR IR

(4) pH fH. 2 Fr A3 0 2 1Y) pH 1B 28 16 /)N
(5.5—6), WHBRILA T, AZ5511H04r.
1.2.2 HdukbE  HIGLHE I A Excel 2000, P
FEAR T 25 25 SR ISE A 5 26 25 TR 7 A ) 4 2 1 B
KB4 . W SPSS 11.0 for Windows &t 314k 4F,
XA R R R L KRR I 55 R R 22 2 57 R AR
SR Kruskal-Wallis H #2536, Fb &8 il 78 A= 25 [
T GG PUBIR IR ZE S, TR F Ml ST AR AR
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GG IRL PUSOR 1 22 5% (Yu & He, 2003 )o
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vegetation coverage and water depth
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Distribution of tadpoles of Rana chaochiaoensis at different stages under different
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Tab. 1 Frequency comparison of tadpoles of Rana chaochiaoensis in different vegetation coverage at the different stages

Mann-Whitney U

IRk T 5 & Vegetation coverage ( % ) Kruskal-Wallis H
Tadpole stage (Mean = SE ) (A:B:C) A:B A:C B:C
0—40(A)  41—70(B) 71—100(C) 4> df P Z P Z P Z P
1 4.00+1.12 20.67+3.04 7.38+0.82  25.662 2 0.000" -4.149 0.000° -2.055 0.040" -4.251 0.000"
Il 12.39+1.64 16.32+1.41 8.13+0.81  30.707 2 0.000* -1.931 0.053 -2.137 0.033" -5.594 0.000"
Il 13.35£1.72 13.12+1.63  9.97x1.49 2.415 2 0.299 -0.340 0.734 -1.442 0.149 -1.253 0.210

" P<0.05.

2.2 Kk R

T HAURHEXT K R A B AN B B, XK TR 938
N YT A X ALK, 7E 0.00—0.80 m AY/KIEH 4G
3A, HAE 0.00—0.70 m 7K 3% HL 43 A HL #5349 455
T 130 (I SR s 2 B T XK IR e 6, 1130
IR 2 EEE 0.10—0.30 m FY K 3% N 36 B, FE
0.40—0.80 m MK AR D047 (1191 SRHisL S 3
JUFE T R B AE, AXAE 0.00—0.30 m ZK I H 43 A0,
HIEH5 (K1),

BAREAT M 3 %% (0.00—0.10 m, 0.11—0.30
m, 0.31—0.80 m ). [ WIMREIAER T 0.31 m BYK
WO AR B (11,54 +1.84)H /(a5 -k s
[HH7E0. 11—0.30 m 7K A ik e =il (1455
+0.93) )R /(8- ) L MMAE0.00—0.10 miY
IR AR e [ (13.48 £2.04) H/ (A1),
TEKIE KT 0.31 m BI/KIETC M o Kruskal-Wallis
H Fl Mann-Whitney U f 30250201, 1. [ B4R

BHEA R BRI KO A R 22 5 AN 25 1 S0
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ISHAE AN [R) K R K I E) o3 A AR 22 5 i 2, #EOK
7€ 0.00—0.10 m 1 0.31—0.80 m Y71 S UK 53 5]
50.11—0.30 m WAL, 2583, {0 0.00—
0.10m 5 0.31—0.80 m KRB L, ARk
ZRARE (F2),
2.3 K
1 S0P Rhisl A 55 F 12—19 CRYZKIER T, FEK IR
J15. 18 F1 19 CHEH BRI &, TAE KA
12 °C B KA BRI AR B ik, FEKIR R 12 ¢ A

N=]
/m

A 20 CUA B RIKAAR A TG A T R sE A 3 A
8—25 CHIKMRH, 7E 23 CHI 25 C/KIRA KA
MBS B, ZEKHR R 13 °C B K AR v 3% Uk
i VMRHBLAE R TE 14—23 CHIZKIRH, 7E 23 C
7K A ARR B R, TEZKIR R 16 °C 7Kk 4
rh R IR A AT R I DR )Xo 7 IR ) 32 4R B A
Ak, IR KRR 16 °CHN 23 °C Al A= 35 R AR G
B (E2).

R 2 RRSEAREEE R A AR B 7K R BLSTUR P B

Tab. 2 Frequency comparison of tadpoles of Rana chaochiaoensis in different water depths at the different stages

JKIE Water depth (m)

Kruskal-Wallis H

Mann-Whitney U

B ( Mean + SE ) (A:B:C) A:B A:C B:C
Tadpole stage
0—0.10 0.11—0.30  0.31—0.80 2 g P 5 » 5 b 5 b
(A) (B) (c) X
I 9.75+£5.25 9.36+1.28 11.54+1.84 0.059 2 0.971 -0.153 0.878 0.959 0.970 -0.218 0.827
1l 2.56+0.53 14.55+0.93 4.89+0.63 47.874 2 0.000" -3.521 0.000" -0.992 0.321 -6.217 0.000"
Il 13.48+2.04 12.01+1.08 — — — —  -0.901 0.368 — — — —
* P<0.05.
18 wlf ol @l Bkl A =% (8—13 C, 14—18 C, 19—

YRR Frequency
oo
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Fig. 2 Distribution of tadpoles of Rana chaochiaoensis
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in different stages under different

25 °C)o 1o ILFAIIHABHSLAE 19—25 C 7K A1
B e, TSR LR 8—13 °C 1Y /K TG 43 AR o
Kruskal-Wallis H 1 Mann-Whitney U 535455260,
ASC T S0 RS 5 S5 R I IR B4 7K 388 43 A 0 R 4 A 2 5
BES T A SRS 19—25 €5 14—18
CARIIG AR 22 53 B35 11 IIRBLATYE 8—13
CH 19—25 CKBBY /R ERBE (K3),

3 i i
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Tab. 3 Frequency comparison of tadpoles in different temperatures at the different stages

/Kt Water temperature ( °C )

HRHSE A4

Kruskal-Wallis H

Mann-Whitney U

(Mean + SE ) (A:B:C) A:B A:C B:C
Tadpole stage
8—13 (A) 14—18(B) 19—=25(C) > df P z P z P Z P
1 8.75+2.89 10.02+1.35 15.17+2.88 5.446 2 0.066 -0.581 0.562  0.012 0.011* -2.100 0.036"
Il 9.17+1.30 10.77+0.95 16.14+1.57 6.273 2 0.043° -0.085 0.932 -1.636 0.102 -2.352 0.019"
Il — 12.58+1.36 12.16+1.26 — —  — — — — —  -2.352 0.019"
" P<0.05.

3.1 XHEESENIEE

A MR e = A 30 7 R ek 3 S AR AR 409%0—
709 AFA w5 KBS Bl o /K A R R IR e} R
)5 Pkt ECE IR T, KA A Al R R A
SIS &S (Li et al, 2005 ). B R AH 9% 55 B A%
FZKIR, AN T Rk b R, T A R e e Y

KIS 2 28 IRV USSR AS {8 a0k i 5 R T
R sk A A P R R A K P S Bh R, T
SRt R PR E T A W, BEERBL R T, B
TR UK BE ST R BLRE J1 B2 T, 11 IR sl 72 A
TR (0%—40% ) HI7K ISR Y 43 A1 53 vk W dgd 388
(1T 309 90R} M8} (5 4 A 430 UK EL WG e A B BE R P SE
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(419%—70% ) KA 3 A AR, X R (22
SH) BBAGRERE PR S, HC A
PSR (0%—40% ) I7KIREERS, HEA BB,
3.2 FAKERHIERE

Bl PR AR RS R B ARG, IR T R
[T 103 %55 7K R ) 3 5 G 1 R A RN W s v, 1 11T 31
BF, ZKEKT 0.31 m MK E TCIRHIE A3 A . X Fh
PR Ak B RS o) A A T AT K IR B R R — B
R, KR XA A A R I — 2, HROKIX Y
AR AL — 2, L R AR 285 1 i 88 it A
BRER I A T SHTRH) X 7 TR ) ok e oy P g —
BB E 0.11—0.30 m KEEAY X, HE 5K,
IKIRKTF 0.40 m A9 K IR — B AR, XAF]F
SRS G Bh A AR K, BT LA RIS — RS BE X — X
B Bk g RS XV R R A9 K B
( Thoropa miliaris ) WHSHAGOWLAE BE A I BF 9T 45 2R —
B A Bk IR L PR R A TR K X TG B, TS )
BRMETWE, MAKXSRBEBEHCENT, H
K tg, HRERZES T ETIRE [ERKKX
(28.1+£2.19)C, EF (21.0+£0.23)C J; H#IK
ANFIECAP /K IRAH DG G 3R i 2, BRIV TR /)N 1 i s}
— PR AR TEAE KRS IR A /K3, T A4 T R g D A 3 7K
T MR 7K, (Rocha et al, 2002 )o
3.3 XKIEHEE

TR SR WIS & 1 R E 3 8h I — A E B AR 1
(Hadfield, 1996 ). 20 °C 97K il A2 A [ AR def s A=
KEH KB EIETIRE (Cui et al, 1999), K
g ( Bufo gargarizans ) WBLAE 0—5 °C B4k T
TR, WEShRE IS ; 7E 1030 CHIRE
WA #E 35 CLL LR, MELLAAE (Ma & Long,
2005 ). BRE AR T WA 11 300 06 sl £E 8—13 °C Al
14—18 C/KIR I 43 A B3R 25 AN, (HANANAE
19—25 CHYZK IR A Bk w11 SRR 19—
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