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The Feeding Strategy of Rana pleuraden
from Kunming, China
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Abstract: Until now, the correlation between the food found in a frog’s stomach and the richness of food resources in
their habitats were not fully considered when food selection of amphibians was studied in China. The diet of 494 specimens
of Rana pleuraden were collected from Bailongsi and Xijiekon, Kunming, and the composition of the food resource in their
habitats were investigated. The results showed that the food consumption of the frog and the food resource composition in
the habitats were steady . The main groups of food resources were Orthoptera, Homoptera, Hemiptera . Coleoptera, Dipter-
a, Lepidoptera, Hymenoptera and Arachnida. However, the proportion of each group varied among specimens from differ-
ent localities, years and months of the year. Rana pleuraden also showed selectivity towards its food and/or prey, support-
ed by the results of scientific analyses, such as the discrepancy significance analysis, the correlation analysis and the se-
lectivity analysis between food consumption and food resources. There was no correlation between food resource found in
the habitats and the food in the frog’s stomach ( Bailongsi: r = 0.077, P =0.375; Xiejiekou: r = -0.086, P = 0.300).
The insects of Orthoptera ( £Z < - 0.35 ) and Homoptera ( Ei < - 0.37 ) were avoided when feeding. The insects of
Coleoptera, Lepidoptera, Hymenoptera and Arachnida were the preferred prey for Rana plewraden ( Ei > 0.45).
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19810, | B8HRFEE e Faile s, AL
FEREYTREE; IA A A PRSI T ST RRAE
R BB E (Duellman & Trueb , 1986 ),

BEERTNHEERRBAREETIE. e
HHHEBRHZRZ TR RNEY, SFEEw
GRS R R =R A (B AT S .
A SE S ERE R, AR B B A SR RTE
ST EEEMRS (0 E R T BB, &
R FRAE SRS ) ( Burten, 19765 Duell-
man, 1978; Duellman & Trueb, 1986 ). —&IAN,
TREMNEEZM TR FEEE. FELEM
WIZR BT ST 203, d i) B /N D ST R M2
FIHUE #ES ( Labanick, 1976; Toft, 1980; Flowers &
Graves, 1995; Newman, 1999; Hirai & Matsui,
1999, 2000a, b ). MK BEM WL/ 225 E YRR
FEEX A EERENR, FEBERERmady,
M5 H BB R A F T AR AR & HEEE ( Christian,
1982; Lima. 1998 )

VF 2 AT 5T CURE I S B P S Rh 2 1 B
frE ik, IWEENN 8% M EEMIF ( Clarke,
1974; Su, 1985; Yuan & Wun, 1990; Lu et al,
2000), BECE B SRR REYGTRA T HRBE. H
HARMERE, ME RIS EYFERED TrIE
YEm, bR T A S AS R R TR B B R A 1
(Tiacch & Barg, 2002 Jo 2 IS XT & ¥ p9 F 2
S P IZ e ARG A B, XA
WL RN ELREE, WEYRA RET
( Boomsma & Amtzen, 1985; Hirai & Matsui, 2001 J,
HEF/PNTEAFFT A, —EHinET e EE
B B EFEYE (Duellman & Trueb, 1986 ). MR
FEEZMBWEBE, [BEUE ( Rane tgrina )
WAL A AR B X B T (Geng et al,
2002 ), {Aizaiie 2R NER B M EE 2T A
4, B ERRHE R, WEZA R T ( Eumeces
capito ) BIRFAEIAR, EXEH I /DMFEERE —
SERYEFRIE . (HZAT T 2% A 4R E e WEag
RS SRR B, 24 0 FRAT RIS
OL,  H O X B R 2R A I R B 1 4R
( Jiang, 2005). FRLL, XHNEAREES, 0
et () MM ESIRmL,

HAE AR SRR B IR, MWARRE
WA B SRR T PG M R H A S 0 R S B
BREEEIEN, BARZEEENARSWHFERE

SRR B IR T A S T R, B
IR BE B S% R W X B i R AR i e . AT
MR AEERE ( Rana pleuraden ) '8 B W Al AL
W EHAE D B B R S g R, ST
EEAKRRE TN YA TRFEURY. DIFEE
Hh B PV B 4 S T SR T T RO ST AR

1 M¥EFE

1.1 ##skiR

SEE IR 270 F 2002 7 3 A—2003 F 11 A
% H R AR & B—A b — 8 Ui —F K —
W (AR CRIFR A A X ); 2002 45 5 A—2003
Fl ARARATARERED, ¥WAEARE
—IK. BEERNLIRIERREIRA . R
)5, HIRREERE S BILbSE, 2 _LAREEFRTEAID
SRS M SR A], WP E S E R S 1R
IREMREE, RSN

TERAERE R A B [RIBT, TEMESS T R 85
AR M MTE B HLTE 0—50 em FOEE AN, 3E TR
AR E B W FIEFFA 2030 min { Hirai & Mat-
sui, 2001 ). WEFHEW T IETRASLRIAH 709% 1]
AR EERT, BRENEEMTA.

1.2 MiRAE

S & FR A B R 1 (Csnout-vent length, SVL,
FBEO.1mm), HEHFERE, MBI
. WMEAETENR, BEAEY LT T2
th, Uaikaskh, RESRIewMIEmite, &
(LB T —1 T — B AR E i a A,

Ik E R AR S A F— R R ER R R
AEFT, BREEFTESHERE (1973) &
4, [RETZ % HAbHSCH R ( Nankai University et
al, 1980a, b; Zhong, 1985, 1990; Mormse et al,
1994; Zheng & Gui, 1999a, b ), F SRR
28 =R ] i =Y s T N A M
FU e B R BT R 25 T BV ECE PO IR

BYTTERRHES I Zhou et al (2007 ), EEM
FEATP R AL B Bk B E . IR A sk ut, MY
PRSI BRSO It
JERRA 1L PR, e 1 HilEE, AT —ERNE
R, EFT -EMAEMENE 2 B, Hafkd,
BYEMAR SR, AT sE S E BB AR 2B
JL, FLEHEEE B WA RS 2R e Bt B
HEAE ! TR g R amit . FE Ve S 8 (AR D HlE:
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HA RN, ARSI R T BT
1.3 HiEE
1.3.1 ZERMAHHMRMMT BheitEmED
WY SRR B RS RS AR S &
ISR E N EY BB |tk aBlLlE
IR & ¥ B AT P45 15 ( availability ) 071 i 28
{ usage ){ Hirai & Matsui, 2001; liacch & Barg, 2002 ),
MEfIAIE R EZ MR S R ET T E, LU
oA 43 Eb A B] R A O 1 1R = B A IE S
(Fowler et al, 1998 Jo & 7 A A Kolmogorov-
Smirnov Z frfr B BIIESME, HEEMFEES
SrAnet, SRR AR HTEAFEES
SHAET, SRFAESE Mann- Whitney U-fi 35
Bl AL TAERR 8% &, FH Pearson Cor-

relation Coefficient ¥ 74 P & P7h 2 H AR A
a3 PG ST oA R B SR AR B a3 B 22 TR
BIRRSCIE . 22 RVEASEe RO oG e R T SPSs 11.0
BHRSIT AR TE (Fowler et al, 1998 )a
1.3.2 BRBEFEDTT UBEREFEE (o). %
TRFE RS (W) MR EER (F) EAE
X SR LR R AT .

w; = O/,

W= w/ 2w,

Ei= (W, -1/n) 7/ {W;+1/n)
b 0, B MR AT, 2 BRI BE
BEAS, o ATWEENE. B, HENMT-15+1
ZIE, & E; =0, RASYRETIE ¢ iYEEE RN
W, BB 0" £ B -1<E; <0 Faahiynl s
Wois H+1> E >0 ZAIWREFER i ( Ches-
son, 1978; Vanderploeg & Scavia, 1979 )

2 HRE5SH

2.1 BYAERRR

& B A K T EE 245 H(20024F 111 H,
2003 F 134 2 ), M 2002 F BYEERAS B A HE
Witrk 310 R (F), FET 3764, HPRAL
w5 10 B 3 8 30 BB AIZIH ;2003 F B4R
e Em 407 R (E), FEF 2054, Hp
B REsEo H2 WH 34 BB ML R, 2003 &
FEHE O PR 240 B, MWHEREHEY
Frd 868 H(£), EET 3 7H, HPEHHAM
15 11 B 3 W H 40 BHAIAL AL HL

XA SF AT O B AR i E E A

SrEGE, AR AUTRS (1) (1)
DIE#H. FEE. EHE. HEE. UHH. &
HH. EEE MRS 8 X HEEYREMNE St
e (2) B—rHARE 0 HERT 3 (VR4 5E
AHAR, [Rl—ZBEA 02 R A L) A T o
(3) F—F B AR bHEAT 3 a2
A, [F—2EHER R = #h g A A AR
2.2 BYHREERR

HUE 2002 £ XK B A RFHUKIAEF MW EY
WR1919 1, FEF1113H 14 B 3LH ¢4 &
R 2003 FHIEWHER 1734 H, FEF27)
44118 B4 A 41 BLAERFRL, %5 2003 7
FEd O E P E iR 1316 H, #ET 213
413 H 4 WH 38 RAEFR

X (IS PR O R AR R AR (0 SRR ) A A
sPEgT, RS ERaliafra s ek
(1), XEAFHER,
2.3 BMHRESEWHLLE

BRI EE 3 o th ik £ B 1 An
B2, SMIHEAD Kolmogorov-Smirnov Z 1%, ¥
WA B ED A, RAMSERY . 45RE
N, BRSF 2002 FREWTIR SEHENEY 2 E
FEHHH. AEBMERAS 3 MEBEFRE
= 20 FAEEWA. WA, WA, @A
MRS ES% s MEFEFREE. MEHH 2003 4
P IR SR B (R GRE  H o2 R
BEREERI, HesMEHE=RMEE. Ak
<F 2002 1 2003 SHEERE Y 2 A{UEE H = F13%
8% (F£2)
2.4 BMAESEWHELESF

HJESF 2002 1 2003 TR TR SEE S
Y] Pearson HRFRE r 4915 0.077 (P =0.575)
HM-0.086 (P =0.500); FEHE O 2003 F£MH -
0.457( P =0.000). IMEZERER, BYHRESHE
IR E 2 A A FRE P A RS A, mEA
FRMEEST 0.05 (5% Do RS EYRRES
BYMWEMRICE T, (UEFHH 2003 FHIBRIE 9
RETHETLHAERX (r=0.830, P=0.011)(E3 )
2.5 BAEEES

ik H AN E YRR S R R Y IR R
HfE—EII o5 2, HP R B4 17 HH 17 2%
B, AABIBRFIESE 8 AR, XX 25 NRRE
IR AT, SRR, BIESFAIPEE L BT
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Tab. 1 Comparisons on number percentage between main food resources and foods in
stomach of Rana pleuradern from Bailongsi and Xijiekou, Kunming
H#E [ 5 FHE Mg X E e e E W

B Orthoptera Homoptera Hemiptera Coleoptera Diptera Lepidoptera Hymenoptera Arachnida
Month WE oYM WR O WE e WE 2% WRE AP RWE g% WE &l WE OB
FR FS FR F3 FR FS FR FS FR F3 FR FS FR F3 FR F5

B1E<F (2002 5 ) ( Bailongsi, 2002)( % )
38 Mar  — 0.0 — 2.0 — 0.0 — 5.9 — 314 — 2.0 — 19.6 — 11.8
4 F Apr 3.6 5.6 0.0 2.8 16.4 0.0 47.3 13.0 7.3 36.1 4.6 8.3 11.8 22.2 6.4 2.8
SH May 6.8 0.0 2.1 0.0 314 15.4 19.4 28.2 0.5 7.7 0.0 5.1 17.8 10.3 11.5 10.3
6H Jun  19.5 0.0 17.6 0.0 1.6 6.3 16.3 18.8% 29.6 12.5 3.0 15.6 5.5 18.8 4.6 18.8
7 8 Jul 16.7 0.0 4.3 0.0 0.3 6.7 13.0 46.7 3.1 6.7 8.1 0.0 4.0 13.3 5.9 6.7
8 H Ang 234 8.6 8.7 0.0 5.6 1.7 15.6 20.7 16.5 3.5 7.8 8.6 6.5 20.7 4.3 27.6
9 F Sep 3.0 3.7 7.6 0.0 8.6 3.7 16.2 29.6 8.9 3.7 1.0 29.6 6.6 11.1 6.6 7.4
10H 0t 203 1.9 9.6 5.8 8.5 1.9 8.1 25.0 36.2 23.1 3.3 9.6 4.8 17.3 5.9 7.7
11 A Nev 20.8 — 4.9 — 3.3 — 8.1 — 7.0 — 2.0 — 4.6 — 8.8 —
A Total 16,0 2.9 9.2 1.6 9.1 3.9 15.3 21.0 28,7 16.8 4.0 9.4 6.8 17.4 6.6 12.9

B 7E7F (2003 4E ) Railongsi, 2003 )( % )
3H Mar 2.0 0.0 30.0 0.0 5.0 6.3 1.0 25.0 43.0 18.8 0.0 6.3 9.0 0.0 10.0 6.3
4 F Apr 6.7 14.3 4.7 0.0 16.7 3.6 21.3 7.1 15.3 14.3 6.7 21.4 7.3 14.3 8.0 7.1
5 H May 23.1 0.0 4.3 3.8 18.8 1.9 7.7 20.8 23.9 20.8 2.6 15.1 12.0 5.7 6.8 20.8
6H un  19.8 3.2 81 1.6 45.1 9.7 6.3 30.7 1.8 4.8 1.8 11.3 9.0 1.6 8.1 9.7
7 H Jul 38.1 7.0 26.0 2.0 2.4 8.0 11.9 31.0 0.3 5.0 4.3 6.0 3.2 13.0 11.6 8.0
g H Aug  26.4 3.3 17.8 3.3 8.9 6.7 23.2 30.0 7.1 0.0 7.4 267 6.2 0.0 2.7 6.7
9F Sep  17.7 1.8 25.9 3.6 5.1 5.5 12.2 327 22,5 3.6 2.7 127 5.8 7.3 4.4 12.7
108 0t 28.3 3.2 6.8 3.2 4.0 1.6 17.9 30.2 20.7 6.4 1.6 20.6 13.2 11.1 6.0 4.8
ZF Toral 23.9 4.2 18.2 2.5 0.6 5.7 4.6 27.8% 13.8 7.9 3.0 13.8 7.3 7.9 6.0 9.8

PO (2003 4F ) ( Kijiekou, 2003 )( % )
38 Mar 12.4 0.0 16.1 2.8 11.1 12.2 19.8 3.7 9.9 1.9 0.9 26.2 11.1 20.6 9.9 10.3
4 Apr 173 1.1 3.5 1.1 18.4 9.1 26.5 10.2 12.4 4.6 2.7 273 4.3 19.3 3.2 3.4
S H May 13.8 0.0 15.9 3.2 8.7 4.3 12.3 10.6 254 4.3 5.8 26.6 7.3 19.2 6.5 8.5
6H Jun 10,0 5.8 15.0 0.0 17.5 2.2 15.0 4.4 16.3 3.6 7.5 341 8.8 131.2 6.3 6.5
7 8 Jul 20.3 4.3 10.0 4.3 6.8 1.1 5.8 10.8 7.8 3.2 0.5 37.6 4.7 9.7 9.4 18.3
8 H Ang 5.5 2.1 6.2 1.4 8.9 7.0 21.6 9.2 37.0 0.0 3.7 26.1 4.5 2.1 4.2 2.8
o F Sep 7.3 2.8 14.6 0.0 4.1 9.4 8.1 8.5 33.8 3.8 0.8 34.9 8.0 17.9 4.9 8.5
10H Ot 14.7 2.9 6.0 1.2 15.5 9.3 7.8 8.1 31.0 4.1 3.5 28.9 8.6 16.2 12.9 13.3
A Total 13,1 2.6 0.7 1.6 10.7 6.9 16.0 8.0 27.4 3.1 4.5 30.1 6.2 19.8 6.4 8.9

FR: Food resources; F5: Foods in frog stomachs.

BHMAMERBEEFERE (B ) IAE, 2%
. BIGX 2 25N E kA EE GO X B AU
HENE®RSE, HE ARIK ( <0.25), HFES
+orAE; MXHEEEH. 85mE. BEEE N
LA ERENELEE, AEBRREES (>
0.45), BPRCs SRR E i R IR (£ 4 ),

3 3 i

BEYMERYHENEEESTRE

gL SRR E AR ENE. B RSF
AT O R A RS EE Y Ah 5 a R
THEAR, FEHEI T e 5 8RR
SEVE. MH, HIESF 2002 7 2003 FEEEYIM
Z5S BEMES I ERIREY, (A =S

3.1

(£2), XRMESFEREEOEY MR ERE
9. XS TR A RSr A a P B O B
HAHER N IE, ESRB AL 150 km, DU RSN
I, CHZR R =i e Y eI i E
MREMBEERNAS AN EESR,

BB SEYERALREGESE, REF
b K HAN RSy 2 a ks 5 &Y BT A EI R AL
FosE, (HE—F= 1A FAE G FnlE —aF A R 7= )
EEEY NS R YRR R LD A e e
A, MEAadd (£1) X—a X T A%k
<P E H P R A Sy A R E R A S
BYCTIRAREA T E . MIXFZEFES AR
b KR — M R R 2 R FRK ., E
SHRRAEBATTHILR,
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BB IR A R TR B R e P B R
{ Burton, 1976; Duellman & Trueb, 1986 ). B
EHZAEERE O BE. BES ). £UHES
wrm, SIEEM. FEAEE, R R
Tk, SERIECENT R A RN B, SR
EH—ERFIRAE (Schoener, 1971 ), {NEIEHIE
Yoy, B H RE 208 SR HRATEE, I
TE 2002 4F A BRI R R, IR R RIESE T

—FEMASREE G, EERYERERM, THERS
TRV AEALEE, AR 2B WA i 58 P EIR A 1Y
AR AL B A (8] A8 A3 2 A E S e 2 BiR1S
FOARE. X—AERSEE— S RAR L.

I E NS A e YRR EERE S SN
PISTIRAA E R TIRISC R . RIRE SR oS
7. 8 HIEl, EHAMEYENRAES, FEH
PR B, MAERE TRESHE R

#2 BHAEFHAHOTERWHERSHERWRELE

Tah. 2 Comparisons between main food resources and foods in the stomach of

Rana pleuraden from Bailongsi and Xijiekou, Kunming

Mean + SD

BEEEIR ( Food resource )

B4 ( Food in stomach )

ZRHE Caregory B <F ( Bailongsi }

B O ( Xijiekou )

BB ( Bailongsi ) B0 { Xijiekou )

2002 (n=8) 2003 (n=8) 2003 (n=8) 2002 {n=111) 2003 (n=134) 2003 {n =249)
H#H Orthoptera 21.17+7.80  25.54+0.60 21.23+5.92 6.22+7.11 0.55+7.38 7.48+5.16
[E1%8 8 Homoptera 14.87+8.01  23.18+8.02 20.13+£3.95 3.94+5.68 7.30 +4.71 6.38 £4.45
4 5 Hemiptera 17.64+8.32  19.47 £ 10.94 10.26 + 4.87 9.80+7.81 12.9423.03 14.4125.10
#H Coleoptera 24.32+8.46 19.80+7.62 21.88£6.14 28.35£8.55  30.1826.45 16.39+3.11
L H Diptera 30.02+9.15  21.86+12.47 20.10 +7.32 21.66 £10.32  15.77+8.93 0.53 +4.00
0 5 Lepidoptera 10.09+5.48 9.55+4.99 12.72+4.84 16.17+9.82  22.22:6.14 33,28+ 2.85
JE#M S Hymenoptera  15.60x4.61  16.36%3.53 15.44 +2.84 23.91£3.59 12.4429.01 25.90 + 4. 37
I 4 Arachnida 14.87+2.57  15.27+3.38 15.19 +3.64 19.07+6.86  17.51+4.61 0.29+0.09
t-text { two-tailed )
EEIR B ( Food resource vs Food in stomach ) A 2002:2003 ( Food )
SR Category Etﬁ?f(zo_oz) Elﬁ?f (20_03) ﬁ%ﬁfi_ {2003 BT
( Bailongsi } ( Bailongsi ) { Xijiekou } { Bailongsi )

¢ df r ¢ df p t df p t df r
H#ME Orthoptera 3.999 117  0.001*  3.702 140  0.002*  4.953 255  0.000* -0.919 243 0.374
[F1#1 B Homoptera 3.147 117 0.007%  4.892 140  0.000®  6.535 255  0.000* -1.202 243 0.217
4 5 Hemiptera 1.036 117 0.073 1.597 140 0.133 1.945 255 0.072 -1.009 243 0.330
#H# 5 Coleoptera -0.981 117  0.343 -2.868 140  0.012%  2.256 255  0.041% -0.515 243 0.614
L H Diptera 1.719 117 0.108 1.082 140 0.297 6.602 255 0.000* 1.204 243 0.240
S Lepidoptera  -1.510 117  0.153 ~4.548 140 0.000* -10.355 255  0.000* -1.507 243 0.154
JE#M 5 Hymenoptera —4.041 117 0.001* 13.422 140  0.000® -5.673 255  0.000* 19.899 243 0.000™
IFEA Arachnida -1.614 117 0.120 -1.105 140 0.288 11.58 255 0.000™ 0.5155 243 0.614

FHHIERT SN TEIER RS R A AER T B (Daa in the table are values of angle variables conversed from sinuseid function

based on the mumber percentage of variables Y *P<0.035, *P<0.01.

#=3 BHAEFHAHOEETERNSRUERS BHNEXSH

Tab. 3 Analysis of Pearson correlation between main food resources and foods in different category

of Rana pleuraden from Bailongsi and Xijiekou. Kunming

iy mE HH#A FE# A FHE BHE W B g LSS IEA
Locality Item Orthoptera  Homoptera  Hemiptera  Coleoptera Diptera  Lepidoptera Hymenoptera  Arachnida
BIESF Pearson Comrelation  —0.137 -0.263 0.263 -0.574 -0.339 -0.367 -0.221 -0.404
Bailongsi P ( 2-tailed } 0.769 0.569 0.56% 0.178 0.457 0.418 0.635 0.369
2002 n 7 7 7 7 7 7 7 7
BT Pearson Correlation 0.173 -0.367 0.225 -0.201 0.567 0.617 -0.100 -0.068
Bailongsi P ( 2-tailed ) 0.681 0.371 0.592 0.633 0.143 0.103 0.814 0.873
2003 n 8 8 8 8 8 8 8 8
i Pearson Correlation 0. 066 -0.153 0.074 -0.217 -0.312 -0.213 0.351 0.830
Xijiekou P ( 2-tailed } 0.876 0.718 0.862 0.605 0.452 0.613 0.394 0.011
2003 n 8 8 8 8 8 8 ] ]
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Tab. 4 Analysis of selection between main food resources and foods in stomach of Rana pleuraden
from Bailongsi and Xijiekou, Kunming
B Bailongsi (2002) B Bailongsi (2003 ) PO O Kijiekou { 2003 )
2B Caregory
O; ; g W, E; O; ; or W, E; O; ; or W E;

H#ME Orthoptera 2.0 16.0 0.181 0.019 -0.357 4.2 23.9 0.175 0.019 -0.364 4.2 23.2 0.176 0.019 -0.364
[F# B Homoptera 1.6 9.2 0.174 0.018 -0.374 2.5 18.2 0.135 0.014 -0.470 2.5 18.2 0.137 0.015 -0.466
3 5 Hemiptera 3.9 9.1 0.426 0.044 0.053 5.7 9.6 0.589 0.063 0.222 5.7 9.6 0.594 0.063 0.223
i Coleoptera 21.0 15.3 1.373 0.143 0.564 27.8 14.6 1.905 0.203 0.671 27.8 14.6 1.904 0.202 0.669
Z4# B Diptera 16.8 28.7 0.585 0.061 0.208 7.9 13.8 0.569 0.061 0.205 7.9 13.8 0.572 0.061 0.206
B E Lepidoptera 9.4 4.0 2.326 0.243 0.717 13,8 3.9 3.501 0.374 0.807 13.8 3.9 3.538 0.375 0.807
FE# 8 Hymenoptera  17.4 6.8 2.558 0.267 0.739 7.9 7.3 1.071 0.114 0.481 7.9 7.3 1.082 0.115 0.483
BEIEA Arachnida 12.9 6.6 1.955 0.204 0.672 9.8 6.9 1.420 (.152 0.584 9.8 6.9 1.420 0.151 0.581

0;: B i WIEE B I ( Number percentage of food in stomach )i wr;: IR i B980E B 43 LF { Number percentage of food resource ) w;: ¥R
TEAFF { Ratio of resource selection }; W;: FTIRALHF FEEYL ( Coefficient of resource selection }; E;: FIEIEIFTEEL { Index of resource selection )

W, MIDASRIE A Sha A B B RS AR EY.
OB O EWEAP RE N S E e EE
BEEME (F2), 2 THIE. Kbk
BRI Y H B AT A A L, S
PR R (E . 20 H SRR 2002 45 9 H A
2003 4 8 HXT8F H B R py B E &R, 2 S e ek
WHE R EYEERRMNEEHEE—TR, X5
U WEA R, MELHEEBEHNEY RSP, T8
B BL AT o B LB — B A TR AT, X — AN
— MR, ZHEKASEE AR AR ERE, B
—4F vh G S A A

3.2 EUMSEWHERNEXESERE

HEET Y B A SRR . REED
2P0 D A O, B B Y LhAFES
A¥Ees, HEysiRarsgaiX—ra. f
BUl, HislE o KEREYF RESIE
HE B FIRAI T E BN T AR EEMHELER
(F3). HiE Y R RFERIRERE, ME
BEEYM S SR E R B E T
P43 W55 T P28 SRAS DA SRR sliE R .

(1) ZRVEITESH . BREFCERMNERR
BEREE (F2), BAFHE, BEPEHTRE
R KRR E TR, HiEE ez g
G E A I, RIS P E R A
EPMFEERESEHEEAEYHEEFNEEE
EATEAEM .

(2) FHEPEATEER . MR & P 8RR 5
BN B RS ATFIER ERITAALE (T 2.4).

(3) BHFPEHTEER. I BB fREE
BHUCRIELRABUE RES, MEWE . $WE. B
W HFERTE 4% 4 2R EA W RARE .

= X B R LR S, EANEA —ER
i, HAER ( Bufo japonicus ) BHEAEREEMNE
WA R BELAZMBTMER, EHREREHE
ENTELES: HERNREAL, BEradR
THENFELER: FEERRKAEN, BAEGRR
BRI R YA AR AR (Hirai & Matsui, 2002 ).
RN, BARRTRHE T BEE ( Rana nigro-
maculate ) XTEHIRFEEE £ EZAKE T8 2559 B
o [HARKE|—EERRE, Hawddd s
HOTE DA A FEBEIE T £ B0 P EE X e R 8 45
HRRFIFIEN ( Maglia, 1996 )o ARILMIEE ( Hyla
Japonica ) F—TETHII ( prolonged breeders ) Y
e, RTHRBEBRIEER, (RICEMEAS, Mk
MATEFIA PR BT, TUESHFENTE
ITEW T ATYHETFEHREALE (Hinai &
Matsui, 2000c Jo XKLL ( Dendrobates pumilio )
PR . BEEAMAAHT BRI AR R, RE
AR E YRS SR, HARFHhENEER
Vet AL A B2 s b ISR E SR
FAFAERZEARRYE; M Ll g i BCE B
ZWIEEL { Donnelly, 1991 ). XT =238 ( Psey-
dacris triseriate ) L EIE B FRESMHLALME BN,
MR REMEWANS BRI, YR
RN SRR RS BE RN AR/ E
FIHCE RS AR, 4B A Pl LB L &
. AR BA R, BRI
AR WAEIEY (Christian, 1982

L EAFSTEE R, X EHR B YRR Z B
ERERE, BRI . —F TR E
HETHAASC, WS ARBRERNER. WITH
A WITEEHHFRERG G PRI E REE 270
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