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Comparison of Food Components Between Rana pleuraden
and Rana chaochiaoensis from Kunming and
Evaluation of Their Benefit and Harm

ZHOU Wei™, PAN Xiao-fu, OU Xiao-hong, ZHANG Qing

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

Abstract: Food components of 1 105 individuals of Rana pleuraden and 428 Rana chaochiaoensis collected from Bai-
longsi, Huahongdong and Xijiekou of Kunming from May 1998 to November 2003 were analyzed by dissecting their stom-
achs. It was calculated that percentage of number and frequency, o diversity index, index of percent similarity, width of
trophic ecological niche, overlap of trophic ecological niche and beneficial coefficient of the two frog species. According to
results, major food components of different populations of R. pleuraden collected from different localities as well between
R. pleuraden and R. chaochiaoensis were basically identical. However, there were differentiation in food diversity and
trophic ecological niche between R. pleuraden and R. chaochiaoensis as well between their males and females. The annu-
al beneficial coefficients of both R. pleuraden and R. chaochiaoensis were positive, which implied that their benefit for
mankind was larger than harm. The beneficial level of R. pleuraden was higher than one of R. chaochiaoensis . The study
results showed that beneficial coefficient could be changed among populations of a species collected from different regions
and/or the same population collected from different seasons or years, which meant that the beneficial coefficient could not

be compared. This coefficient only expressed the level of benefit and harm for mankind in the certain period.
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FR%E: B WISEU A R I o AR B ) L I 2 A 29

FENERE T E AR 2 RE, bRty
SEXT IO 106 JiE b X 5 8 ( Rana nigromaculata ).
i ( Rana limnocharis ) FAEE ( Rana guentheri )
BT B HEAFR (Liang et al, 1958 ), 1% 1.
VERIBIEFE N A4, AEA R BR T Ak ATk — 4 I
B, 300 T AN dek A B VX S A e — E Y R PR
Pealifi2e . M, JCR MRS B IEIT S RZ 5%
BUTAERIBFFE N BRI ZEA R, SO AN — 08T A F
FENE, XTSRS % ( Rana boulengeri ) Y T.
VB, EHFE T AT . Wk e e f BE A
WS NE (Yuan & Wun, 1990), {HH FXF5804
RN SRR 5T AR5 AR 1988 4F 4 A —5 APRAE, H
WFFELE 2R L RE S WA ek ok — If 0T A9 2 9 ) 1 e |
YA s XETAR 31 R AT S O B ERT Y, B
OIMT R R, TN HAR R AU BT R B
PEOATEE R (Su, 1985), HLAIFFE A AN TAETr ik
FARUT AT N0 BB XL MR ( Bufo raddei )
AR R AE SIS, Bbp B e U 2o, i
B SBOFIEIG, 5IA o ZREIEREIE YR 2
FEVE, T AMERE S AR M2 R AR RS (Zhou &
Song, 1997), KlJ5 XN T & Ff AL AL RE T 46
T AR X B PR A A IR ( Zhou & Song, 1998 ),
(R 35 T A AR PR T SR ik — 5 Az RN

W HAT, TRPNZEM RN R 25 B
X —Fp R — I B g A . s T, DA
BYETEARIAERS | MR ISR R 22 7 3 . TR
IR TATAT—Fh JC e PR SEAF Ji U] £ P 20 A F 5 1)
HGH , BRI TRl A1 i P RR G R IR 2647
W — AR B RS LU R RGE . T IR T —
Pl LRP e ) A 25 S P R VERE O, iz ek Ar
AT J I ) A A AT IS

1 HR5HE

1.1 #ERiR

S FVEL e AR AR ok H L B ARJL B 1) 4
B— S — VI — KA —4 (LUF AR A
X ), RAERFE H 1998 4F 5 H—1999 4 5 H,
RS RAE—IK; 2001 4F 5 H—2003 4F 11 H, &
HREE—K, LA, 2002 4 5 H—2003 4 11 A X}
FL BT G Ly DX AR LT3 R0 bR L G 7 V96 e g e A
HREE—IR, MERPRARE G B E T 8% MR /R
IR ALSERNE S, T2 5% 8 R B MRBARAT
1.2 WRAZE

Sl 5 AR A (AR 4 (snout-vent length, SVL,
KERE 0.1 mm ). EEETIFENE, WIRWEMRA T
TEOUHIEE B o SRS DT RIHA T T A 5 R Bk 1S
LT AR T A B, 0 N B LR 58 s AL,
IURER IR P, ARMERE IR FIH 2, ST
— A —BAE R

EEY R RAR S W — R A 00 B Hibr A
TR, % ERBIEIRIE (1955) KRG, [FAM
Z:2% HAbAA X FEH Wang, 1980; Nankai University et
al, 1980; Zhang, 1984; Zhong, 1985, 1990; Li, 1985;
Morse et al, 1994; Wu, 1996; Zheng & Gui, 1999 ), Jf
VU AR e B HUbR A 25 M 58 45 1Y B IR SR A
XL, BYFSREERT, WA SIH&REYH
B KR,

BT bR S B A 3h Sk i % H Ok
BE o QSR SR, 0 B — 2R 8 B B A 1Y
EHORIE, QR FEA A 1 X, 3
E1 Hifee, bT—EBrE 1 R, 2T -&EmAL
PERSE 2 H, HpRIEE. YRk sit
i, e HAE 2 B H A G 2R R, R T
B, QBRSBTS At . MY R YAAE
DROEE PR, R TSI

YRR AR . AF . @ H A L FHA
MIEpe, A ERBABEYEFR, mEF
doo NFAFERSIHE E, URHESBIWE; i
FRUEE R A R R ShER. f
HAERSE (Liang et al, 1958 )o
1.3 HiELE
1.3.1 BYHEMEMHRESIL UK =n/
Ny P = ny/ Ny 50l B BRI Bk |
orte e ny Al n, 20 FRR T YA H A
BABEE R s N, Fl N, 735N &R B YR
EHE NI B ECE R B IR ( Liang et al,
1958 ).

1.3.2 o ZFMHEE RHER - BB
( Shannon-Wiener index )

H =->)(P; XlogP;)
HREENEWRBNETE, AP s ARBL
H, P i REHES R EYECR H 70t (Hul-
bert, 1971; Sun, 1992 ).

1.3.3 EPRMUERSE LLps =X (P, 3
A A UPEFE EC (index of percent similarity )o
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A P WE—FHEARME . H PD=1-
PS T H N EWIZEREA A 0 A RS A Cindex
of percent diversity ) ( Sun, 1992 ),

1.3.4 EFEBMTEE U B=1/2PATHESR
AL P (width of trophic ecological niche )o 2
L B N X I N e
1 @ BHE PR A 4 (Colwel & Fuluyma, 1971;
Zhou & Song, 1998 ).

1.3.5 BFRESN Lho=1-1221P;- Pylit
BEFAESNMNEZM (overlap of trophic ecological
niche ), M S=1-0 HHEEFREBLEM (sep-
aration of trophic ecological niche )o Py Py 7% 5 h
RS 17 9 i) — I $0 8 B A PR ] — A AT R — i)
Wy BEE IR A 43 e (Schoener, 19685 Zhou
et al, 1998 ).

1.3.6 AR KM U= Cn-u) /e PHOIHT
K FHo Kb o Fu 20500 H WA FRRAA
A, N B NEY R AR, S
A L4t A B PR R BAR A G AT 6 sl 5 1Y
fE—2p, BAETTH B AED S () B, Wa
4 PR S (Liang et al, 1958 ).

2 HER549
IfRTNE AR A 1 105 B, HHPRA A JE<FH
X 563 H (2223 H, $235 B, WAk 105

H); RAAELRM 178 2 (269 H, $82 H, T
Mk 27 H); RAVEE DR 364 H (£ 145 2, &
197 H, Rk 22 H ). Mg T e SF X IR
TEMREEAR A 428 H (2 184 H, 2202 H, WA
42 H)o RIS, AJESEHIX  FEZ0IR AV A
HEE S a5 2590 2 (£), 609 H
(£) 1309 1 (£); FIeFHL X 5 I SRy
1813 H (£),
2.1 BYWARK

AN [AR A A5 TR R R ST AR 1 W 3 L) sl )
PEEYIh B, A EE R EYIT. ARS Y
1. s TR R85, s
TR RS B4 7 2 XP AR 35, B35 & BG4 Lt
2%V (£ 1) ChHFEPMTARER, BREY
M2 1T B EE ). BYIIR E 4 HL g B
RS SR E S I —3 . XTREX ok
SR R SEARBERR A, Fet 50 5 B g B P8k
HWES W, SYEUIR R G4, Hikg

WIBCRE A E T19% LA L (R 2).,
2.2 BYSHMEEERXR

PRI A & I P D =i b X[ s 2R 810 Y o A S 5 A
B, T LA 2 DX R )7 R 0 RAE AT . R
1 IR 2 15 TR R D AR 1) B ) 2 R T 4 5
(H). BYWEDRMUUEIEE (PS). B RMRE
PEFEEL (PD ). EFRESMTEE (B). BFRES
NES (0) MEFESMTE (S) (F3).

LU FN R SR TR B 2R SOE SR AR L
IR AN R

(1) B e T AR i AR e Al ] ) 2 400 R0 2 48 4
(75.65% ) MEFRESMNEZMEHER (0.7216),
FHSEPEFE L (24.35% ) BOE IR A 40 B (E 0 ¢
/N (0.2784 )0 X PITUHE bR ¥ S B, T B B 58 AR
I B AR B K

(2) WL kM B AS R0 B W 2 R TR B
(5.3554) FIEFAEBN IR (20.6644 ) H153 51K
FHAGEARIER (5.0271, 19.0725), RIVEE: W)
AR IR BRI

(3) FEEAEMAMARI B F7 A 00 58 B KT M
1), (HEYZFEeEE T8/ MEME AR &
WE s RAUEEIR BN A S EESRK, MEY
53 A0 SRR BORE TR AR S0 3 B W

(4) HEAMREEEMAMR &Y Z R BT
SEPE B A AR 35 5 AR S TE B /N T PR Y
ST A AR (] £ AR DL R BBORN 8 5 A S TR S (E Y
WK, MR BOCE FRE DAL B AN
2.3 BHEH

P ST T e RIS PR P £ ) B A3 0 T 485 SR 5
AR TR, TR AT AR JE AR A 25 R B R
IEME, UL BT A5 R FF b, AN [F] b 5
THEEFPREA 25 REA—FE, FUBSE. B2 A
BRI A 24.75%  22.17% F1 27.65% - 1
WAtk o S DAVEL e () A 2 R R A, B D AP A 1 s
fi% (19.75% ) (£ 4). 4 AIJESFE 2002 F1 2003 4F
TR BT R, VAN R AR FUAS [R] 25 (1)
B RZE 450 EW, 2002 1 2003 1A 15 R EL
A, 4508 15.18% 1 31.20% ; FF—4FEHY 4%
T Z A ASHR], 7 A 19 TR) — 2715 A EL IR A A TR
(%4),

3 i it

3.1 EMARSH
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Tab. 1 Food comparisons on percentage of number and frequency between Rana pleuragen and R.

chaochiaoensis

BWHE H 53 L Percentage of number ( % )

BRUCH 43 LG Percentage of frequency ( % )

JELIE RP MR SEAREE RC L RP WE S i RC
YA Prey taxon

EP/AST AELLIR [uigesdn) E/AST EP/AST TELT A [ligEad Ep/A

BLS HHD XJK BLS BLS HHD XJK BLS

L4 Insecta 78.11 72.91 79.60 79.76 79.78 68.62 75.28 82.07
H# H Orthoptera 2.08 2.63 2.60 4.19 3.10 3.32 3.73 5.26
[7# H Homoptera 1.43 3.12 1.91 1.05 1.90 3.57 2.48 1.37
M H Hemiptera 4.05 2.96 6.57 4.19 4.60 3.32 8.07 4.82
WM H Coleoptera 24.63 26.27 26.89 26.48 26.15 22.19 22.48 28.15
B H Diptera 12.05 6.08 8.33 6.78 11.61 7.40 8.57 6.77
%M H Lepidoptera 11.54 16.26 8.63 19.36 10.23 16.33 9.69 18.21
&8 H Hymenoptera 15.44 9.20 18.18 11.80 16.03 5.61 12.92 11.09
E H Trichoptera 0.04 0.00 0.00 0.06 0.06 0.00 0.00 0.07
Jik3# H Neuroptera 0.04 0.00 0.61 0.11 0.06 0.00 0.62 0.14
254 H Tsoptera 1.81 0.00 0.23 0.77 1.67 0.00 0.25 0.94
H3 H Dermaptera 2.47 6.08 5.58 2.98 2.30 6.38 6.34 3.24
X2 H Diplura 0.08 0.00 0.00 0.00 0.06 0.00 0.00 0.00
¥Z8% B Ephemerida 0.50 0.00 0.00 0.77 0.63 0.00 0.00 0.86
HWEH Blattaria 1.89 0.16 0.00 1.05 1.32 0.26 0.00 0.94
I5E H Odonata 0.04 0.16 0.08 0.00 0.06 0.26 0.12 0.00
7795 2 H Phasmida 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.22
AR BRI 29 : Arachnida ) 9.58 13.46 8.25 13.29 10.00 14.29 10.19 12.17
i Bfi( 244 : Diplopoda ) 0.39 0.00 0.00 0.28 0.34 0.00 0.00 0.29
WA S £ 49 : Chilopoda ) 0.50 0.82 0.61 0.94 0.75 1.28 0.99 1.01
FIA( F 7249 : Crustacea ) 0.04 0.00 0.00 0.17 0.06 1.79 0.75 0.22
BEHSC IR : Amphibia ) 1.54 1.31 1.91 0.06 0.80 0.00 0.00 0.07
W51 AT ST : Annelida ) 0.46 0.33 0.69 3.64 0.40 0.51 0.50 2.09
IBRCHARSN1] : Mollusca ) 6.14 6.57 4.13 1.10 3.91 7.65 4.97 1.22
RUIEW) Unidentified 3.24 4.60 4.81 0.77 3.97 5.87 7.33 0.86
A3 Total 100.00 100.00  100.00 100.00 100.00 100.00  100.00 100.00

RP: Rana pleuraden; RC: Rana chaochiaoensis; BLS: Bailongsi; HHD:

[F)RR AN [ RO RE D AR S B W) 2 FE I F AR
J3E5 T B A AR AR AR G, 22 B
X 5 AR AR BE LS, AT WS R A £
YIZAENETE 5 E R KR (Zhou & Song, 1997 ). A
DRI R B AT AR A, HEMNE
WA A F], A& 20 53 1Y e A R AR TR (3%
1) XHEWAMAEE, & REMZMAHEAIL,
DA K Hy B U TR 4R A sl g T A ) £ R
U540 ( phase of food resource ) T3 HHIE A & % VI Y
KF o MHIE YT, H 2 AT B [A] — b X AH
PR CHE AR SEAREE ) B ) 2
PR R WA

TELIEE I SEARIE A B AR R s, AT I 1Y
BRGNS FE (R3), X EESHEH
AR RS BV AR 2R E RS R A OC, R

Huahongdong; XJK: Xijiekou.

FEATATEAR T, A A5 (A B — 4524 rh S AL
PR, FEAZETY, iﬁ% — B3 N AN [ LR (1)
(XYM E S E RIS R RN R s A (T 2/
ﬂowﬁﬁmiﬁﬁa,%ﬂ%EWﬁﬁh%,ﬁ
Yo UG IS RIRR S 0 4 BRI AR A

1Y) 22 R BORNE 35 A2 2560 1) 9 B s B 1]
(BCEF ) Y 3 R DL RO £ 4 9 U5 R
100 (Zhou & Song, 1998 ). 7ERBAM A JETF, H
B R0 R 8 M 52 [R) 3R 23 75 ( Zhou et al, 2003 )s
TEYWHMMYES (75.65), EHRESNESH
(0.7216), Wi E TR &Y 585055 4 1 AT BBk 5
THEATT B 43 A 35 BB AR [R), L AR 358 30 6 A )
(Zhou et al, 2006), MMkt 7 EYREITES

TR T m%ﬁm%%A%Z@fﬁmgﬁ
& BORVE SR A B T8 A — 2 57 (HIX
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Tab. 2 Food comparisons on percentage of number in different gender between Rana pleuragen and
R. chaochiaoensis from Kunming

BWHER E 3 L Percentage of number ( % )

JHLE RP R SE AR RC

BABIT Prey taon MJeSF BLS 1E4103H HHD P XJK HJE<F BLS

4 ¥ S ¥ Ey ¥ E ¥
2 4 Insecta 78.08 78.13 71.43 73.90 78.65 80.36 80.52 79.20
H#H Orthoptera 1.73 2.38 0.82 3.85 2.25 2.84 4.44 4.01
[7#8 H Homoptera 1.90 1.05 2.04 3.85 1.69 2.07 0.78 1.24
> H Hemiptera 3.62 4.40 0.82 4.40 6.18 6.85 3.27 4.87
B H Coleoptera 24.59 24.67 23.27 28.30 26.40 27.26 26.80 26.24
XE#H Diptera 12.42 11.74 6.53 5.77 10.11 7.11 5.23 7.92
%M H Lepidoptera 10.35 12.51 15.51 16.76 6.55 10.08 22.75 16.89
K8 H Hymenoptera 16.48 14.61 15.10 5.22 20.04 16.93 11.76 11.83
FEMH Trichoptera 0.00 0.07 0.00 0.00 0.00 0.00 0.13 0.00
Jik3# H Neuroptera 0.09 0.00 0.00 0.00 0.75 0.52 0.26 0.00
254 H Tsoptera 1.04 2.45 0.00 0.00 0.00 0.39 0.78 0.76
8 H Dermaptera 2.76 2.24 7.35 5.22 4.68 6.20 2.88 3.05
WU H Diplura 0.09 0.07 0.00 0.00 0.00 0.00 0.00 0.00
W78 H Ephemerida 0.43 0.56 0.00 0.00 0.00 0.00 0.78 0.76
H Wk H Blattaria 2.59 1.33 0.00 0.27 0.00 0.00 0.52 1.43
B5IE H Odonata 0.00 0.07 0.00 0.27 0.00 0.13 0.00 0.00
795 2 H Phasmida 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.19
Wk (WRIE49: Arachnida ) 8.80 10.20 13.47 13.46 8.24 8.27 14.51 12.40
ok (EALZ: Diplopoda) 0.43 0.35 0.00 0.00 0.00 0.00 0.13 0.38
W (JEEH: Chilopoda ) 0.43 0.56 0.82 0.82 0.75 0.52 0.52 1.24
kS (WY : Amphibia ) 1.90 1.26 0.82 1.65 0.19 3.10 0.00 0.10
R0 (589 Crustacea) 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.29
WS (PRSI Annelida ) 0.17 0.70 0.41 0.27 0.75 0.65 2.75 4.29
B (IR : Mollusca ) 6.30 6.01 6.94 7.14 6.37 2.58 1.31 0.95
KW Unidentified 3.88 2.73 6.12 2.75 5.06 4.52 0.26 1.15
A3 Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

RP: Rana pleuraden; RC: Rana chaochiaoensis; BLS: Bailongsi; HHD: Huahongdong; XJK: Xijiekou.
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Tab. 3 Comparisons of trophic ecological niche and food diversity between Rana pleuraden and R. chaochiaoensis
from Bailongsi area, Kunming

et (&) MM ($) Ptk (& %)

5 % Speci ‘ . ‘

TH Iiems FbK Species AN Intra F1E] Inter A Intra Al Inter A Intra FE] Inter
EWEEERRE (H) ik RP 5.1187 — 5.1018 5.3554
Shannon-Wiener index WASEMRIEE RC 4.9973 — 4.5451 - 5.0271 -

O3 BRA A 5 < TELEE — — .
Y E MRS (PS) ) $ RP 9 67 . 84.69 75 65
Index of percent similarity HRSEAREE RC — — 61.73
THE S AR (PD) U RP — — 15.31
FRER LA o 50.33 45.28 24.35
Index of percent diversity WA SE MR RC — — 38.69
BRESMIE (B) Uk RP 23.1981 — 22.3241 _ 20.6644 -
Width of trophic ecological niche MEYEAREE RC - 19.0729 — 20.6644 19.0725
BRESMNES (0) I RP — — 0.8473
] o o 0.6877 0.9309 0.7216
Overlap of trophic ecological niche HRSEARIEE RC — — 0.7217
BRAEBNMIE (S) pER — — .
e (ﬁ% RPA 0.3123 0.0681 0.1527 0.2784
Separation of trophic ecological niche WA MR RC — — 0.2783

RP: Rana pleuraden; RC: Rana chaochiaoensis; Intra: intraspecies; Inter: interspecific.
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Tab. 4 Comparisons of beneficial coefficient between Rana pleuraden and R. chaochiaoensis from Kunming area

HE (FJESE) I (TR )
R. pleuraden ( Bailongsi ) R. pleuraden ( Huahongdong )
] Time faf AER AR HHR FHR Time faf AR AME  HEER
Wi Wu T ¥ BC W wEu AT % BC
1998—2003 1324 683 2590 24.75 2002—2003 294 159 609 22.17
i (FEED) WASEARE (ST )
R. pleuraden ( Xijiekou ) R. chaochiaoensis ( Bailongsi )
Wi W%u T % BC Wi WEu HT % BC
2002—2003 698 336 1309 27.65 1998, 2002 956 598 1813 19.75
i (FJESE) HEE (A ESF)
F1E] Time R. pleuraden ( Bailongsi ) ] Time R. pleuraden ( Bailongsi )
2002 fiE AFEFR BYE AuHAR 2003 Ai#E AER BYE A#AF
W W%u T # BC s WEH  HT ] BC
FZF Spring 66 31 126 27.78 FZF Spring 47 30 97 17.53
K2 Summer 43 49 105 -5.71 K2 Summer 77 66 192 5.73
K Autumn 44 24 79 25.32 7 Autumn 49 44 118 4.24
24 Whole year 153 104 310 15.81 44F Whole year 220 93 407 31.20

B: beneficial individuals in food; H: harmful individuals in food; T: total individuals in food; BC: beneficial coefficient. Spring: March to May;

Summer: June to August; Autumn: September to November.
FIA T W2 . AHRPRIMEY], YA N
TELUEE 1 P 5 A ek 7 M S 0B A3 A B R TR (i et al,
2006; Yang et al, 2006 )o
3.2 #HETNRERRMYE

TR R N AN E . — 2P HAE
F A A AL AT AE T (Premo & Atmowidjojo,
1987 )0 DA B 5 A 132 2 gt Xo 5 — I R 5 Ao ik 119
g B, X AR DB 0 AR R B ) Y i
FREE (Liang et al, 1958; Su, 1985; Yuan & Wen,
1990 ). MR EEXRF IS Ml AR E BUAE IR 2T . &
WL 25 3 PFA, bR XA AR R B ) B )
RY oM, ARERR BT RERZEIE

X YL e R i AR 14 4 R 2 PR R, R
[Fi) SR A M VEL IR () 4 2R BSOS AT, L e 0 T i R e
M 2 R BB, BIASTR] (4 A= 358 34 [R] g b 2
A i ZBONE, ABEULA 5 RECRIFE oA 45 &=
BN AR A 55

At REH AL FEZ P A — 7
1, BEMA 55 R0 B SO S B Y R 2R 2 AR
KIBR S, MRS 25 EY 5k

SE Lk

Colwell RK. Fuluyma DJ. 1971. Measurement of niche breath and over-

L BCRXSSRAEEN; 55—, SO E XY
OIS I8 25 5 VA 2 B B ) Ao 288 19 i 7 P A AT
Kot FIAERAES — M AL, N HEDS 2 T0H
HESh P 00 45 T WP A a2, B B=VFZ KM (Fh
R WRABARMBEL AT TAE . 1o, BYH AL
it (M) fE— s TS L AR, Wiy
T HZERMERE . Rk, [Rl—P0Rh R A A [ 3 Y
FRREAN (B0 [Al—RhER B AR A F T iRy,
At R B AT, B £ RACR B AT ek,
FIANFIR A — 2 I WX AR 2 551 Sl ) i 7
-8

PSR AR S RGP I — T 2EME, Bl
BT . e, EACEE
mEFRSSHYINEY), YOS BMES Y. A
FRAUBCWE T PIRRSAE Rli £ 3 5 A5 W 1 ) — 2 5%
F, HESAREFHIMR KR RESILF
ARSI RAE R MAE S RGP 28 S 2
ARG KR ; A RTRESR AL A S R G DI
TR EY S B B B H KR

lap [T 1. Ecology. 52 (4): 567 - 576.



34 I 7/ = 1 28 &

&

Hulbert SH. 1971. The Nonconcept of species diversity: A critique and
alternative parameters [ J ]. Ecology, 52 (4): 576 - 586.

Li TS. 1985. Economic Insect Fauna of China, Fasc. 30 ( Hymenptera:
Vesoidea) [ M . Beijing: Science Press. [ Z58kA:. 1985. HE 4
PrREA, HE00 (ERE . AR, bt B dim
. ]

Li X, Zhou W, Yang Y, Pan XF. 2006. Sexual dimorphism and feeding
habits of Rana pleuraden [ J 1. ] Southwest For Coll, 26 (1): 47
-5 0% B, H fl, H B . 2006. BUEAGEMES
PESIE L. PR AR, 26 (1): 47-51. ]

Liang ZY, Liu LC, Wu QR. 1958. Preliminary analyses of stomach con-
tents of some anurans found in rice field during autumn harvest [ J J.
Chn J Zool, 2 (4): 220 -229. [ B, MR, RHRE.
1958 . BRI JLFFAR L itk 1 A A RO WD 280 04 . shisA2e0k, 2
(4): 220-229. ]

Morse JC, Yang LF, Tian LX. 1994. Aquatic Insects of China Useful for
Monitoring Water Quality [ M ]. Nanjing: Hohai University Press.

Nankai University, Zhongshan University, Beijing University, Sichuan
University, Fudan University. 1980. Entomology [ M |. Beijing:
Pepole’s Education Press. [ FiHFRE:, shilikes, s ke, W
JIRE:, LEHRY . 1980, B, b ARHF L. ]

Premo DB, Atmowidjojo AH. 1987. Dietary patterns of the “crab-eating
frog”, Rana chancrivora, in west Java [ J 1. Herpetologica , 43
(1): 1-6.

Schoener TW. 1968. The Anolis lazards of Bimini: Resource partioning
in a complex fauna [ J 1. Ecology, 49: 704 - 726.

Su BZ. 1985. Studies on the feeding habits of 31 amphibian species of
Guangdong [ J ]. Acta Herpetol Sin, 4 (4): 313-319. [ M.
1985. J77% 31 PP S M) (T PER T . PIRGIRAT s W24, 4
(4):313-319. ]

Sun RY. 1992. Principle of Animal Ecology [ M ]. Beijing: Beijing Nor-
mal University Press, 254 — 257, 268 — 273, 352 - 358. [ #M&ik.
1992, FIWIAE S 2 B dbat: JERUIBE e i A, 254 -
257, 268 - 273, 352 -358. ]

Wang PY. 1980. Economic Insect Fauna of China, Fasc. 21 ( Lepi-
doptera: Pyralidae) [ M ]. Beijing: Science Press. [ FFiE.
1980. FEZF R AL, 0 (888 E . Hike). Jt
e Bl ]

Wu YR. 1996. Economic Insect Fauna of China, Fasc. 52 ( Hy-
menoptera: Sphecidae ) [ M ]. Beijing: Science Press. [ 21N,
1996. HIEZFFRMRE, FHa+ 0 (B H. JEr). Jt
A B ARt ]

Yang Y, Zhou W, Li X, Pan XF. 2006. Diet and Sexual Dimorphism in
Rana chaochiaoensis [ J1. J Zhejiang For Coll, 23 (5): 560 —
se4. [# 0, M, & J0, MWK, 2006. FRSEMEER)
BYESPIPE R . WHTARSEBEA, 23 (5): 560 - 564. ]

Yu JY, He XH. 2003. Statistics and Analysis for Data and the Applica-
tion of SPSS [ M ]. Beijing: Post & Telecommunications Press. [ 4%
MY, B . 2003, BRGNS SPsS MLA . dbat: AR
MR HR AR ]

Yuan FX, Wen XP. 1990. A preliminary study on living and feeding
habits of Rana boulengeri in western Hubei Province [J) ChnJ
Zool, 25 (2): 17-21. [ %REE, i/, 1990, P70 B ik
B A 2 R B VR RIS . BhA Ak, 25 (2): 17 -
21. ]

Zhang ZL. 1984. Economic Insect Fauna of China, Fasc. 28 ( Coleopter-
a: Larvae of Scarabaeoidea) [ M . Beijing: Science Press. [ K2
A 1984, HREIZTFR R, Ho AN (HEE: ST 8
Frade). JEnt: Bheg Rk, ]

Zheng LY, Gui H. 1999. Insect Classification [ M ]. Nanjing: Nanjing
Normal University Press. [ #BSR4G, 0 9. 1999. RRH4325. B
A B RUTE I R AL ]

Zhong JM. 1985. Atlas of Insect Taxonomy [ M J. Nanjing: Jiangshu
Science and Technology Publishing House. [ #h¥6R:. 1985, B
IR B TLARREEOR AL ]

Zhong JM. 1990. Taxonomy of Insect Larvae [ M ]. Beijing: Agriculture
Press. [ #h3ER. 1990. ghdi/r2s2: . dbat: £l it ]
Zhou LZ, Song YJ, Tian Y. 1998. A preliminary study on habitat selec-
tion and trophic ecology of amphibians in Nanhu Park, Changchun
City [J1]. J Huaibei Coal Mining Teach Coll ( Natural ed. ), 19
(1):64-70. [JHSLaks, ARAGH, B 24 1998, KA R
el WAV 2K 134 A= B8 AN IR AR S I AL IS . IE LT B 241

(AP, 19 (1): 64-70. ]

Zhou LZ, Song YJ. 1997. A study of feeding ecology of Bufo raddei
[J]. Chn J Ecol, 16 (4): 29 -34. [JASIR, K%, 1997.
PRSI R AR SIS . SRR, 16 (4): 29-34. ]

Zhou LZ, Song YJ. 1998. Food diversity and trophic niche of the breed-
ing population of Bufo raddei [ J]. Chn J Zool, 33 (2): 7-10.
(S, R . 1998, EFFUEIR BRI R Y ZRE 0 B TR
ASALIBES. SEAes, 33 (2): 7-10. ]

Zhou W, Li MH, Mai Z, Li W. 2006. Comparison of habitat utilization
between sympatric populations of Rana pleuraden and R.
chaochiaoensis in Kunming area [J]. Zool Res, 27 (4): 389 -
395, [JA ff5, Wi, 2 %, 4 A5 2006. WIS
SR RIS AR B LR BE R T LU . sh 2t ge, 27 (4):
389 -395. ]

Zhou W, Li MH, Pan XF. 2003. Morphological differentiation between
Rana pleuraden and R. chaochiaoensis with comments on their po-
tential adaptive significance [ J 1. Zool Res, 24 (6): 445 — 451.
LR i, 202y, WRIGER . 2003 JELIE R oM TR 2525 55
R HBTERE N L. SiaAIE, 24 (6): 445-451. ]



