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INVASION OF BULLFROG (RANA CATESBEIANA SHOW)
IN CHINA AND ITS MANAGEMENT STRATEGIES”

LI Cheng & XIE Feng™*
( Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract Bullfrog ( Rana catesbeiana Show) is one of the 100 worst invasive species in the world listed by ISSG/SSC. Among
seven alien species of amphibians found in China, the bullfrog is the earliest invader with the widest distributions, and its n-
ative successful breeding and reproduction have been conformed recently in the wild. The bullfrog has gradually become a major
threat to native frogs on their habitats and agricultural ecosystem. So, it is very urgent and necessary to find out effective man-

agement strategies to control its further pervasion. Based on the analysis of three new successfully invasive cases of bullfrogs in

2004-02-25

southwest China, three management strategies are presented. Fig 1, Tab 2, Ref 18
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B KH. B8 100 FhEfE R B9 A BRI 2 —1* i 10 4E 3k, 4 i
MEE N TFRFHG RGN, FhEE A1 o L X 2 R K, 340 B4k
KRBT A AR RPN EMIFLER TR BEMEREN
AR BUR D, DA R 3R E B AR A S R G
L Z AR RIBRF. A SO IR Sk R I 4 B AR R AR
BT TIRAMHT, FER T ML B 18 , 75 0P R AR 55
faFEHIA IR B,

2 ARt ER AR R

2 M JR T 56 A 2 L BK SRR R IR M X, Rk SR
KREEER, AR 9 ~20 cm KEA[X 0.5 ~ 1 kg, M) i Ff
AIH LA AE TR EE B A/ ENE K AP AR T
A2 ~8 A58, BRI 1 000 ~25 000 Hi7; M5 M jug — 0 —
rum, jug—o —rum” ", 1950 4E 5| AR E5 , 4+ ik EEAE DB
RETAFHRGE SR, AULRRA KBTI T 1964 ~ 1965 4
FEIARIGHE S R AT T B RO . o T A A P vk 26
FEE BHBRNIAVER FN—EEE, EXNTREAT
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22.49',A(E)103°45.71' ,h,1 000 m) F/KFEHBARE T 1 R
WA i (B Sh 45 2000132) , Bk — A UL 4 E B AR %
SRS DiBtiE 20 (1980 ~2000) , 4= ek i 2y e F E L T
FMBEAR , SEEFE R AR (1980 ~ 1999) AHiE" .

BRI, 20077 B4 B LR R IR /D, B EZ B BRI

KA IR R 1980 45 LUSE B9 315 , B AL PRAAP B A9 Bt
Aid LA E], HULP @ i AP E L B B AR E®E
B+ AU — R LA AR B A M B AN A S R T
FE B 5 | R E L.
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Table 1  Four sites of bullfrogs found recently in wild
i WA o TR
Date Sites at Relative abundances
ZHEBHWERL S BN 1 B4hBA/300 h
May 13,1998 By a spring, at Jietou Township, Tengchong Co. , Yunnan Prov. 1630 Many juveniles/300 h
U RS TR S R, KA AR 1 H /150 m
July, 1998 In rice field, Yinglongcun, Zhonghe Township, Shuangliu Co. , Sichuan Prov. 500 One adult/150m
PO R R T 5 TH A, KA 1 H4hai#4/3500 m
Sept. 13,2000 In rice fild, Mahucun, Mahu Township, Leibo Co. , Sichuan Prov. 1000 One froglet/3500 m
Sep 192000 PV BE SIS AH W3 1170 ! FURIE/1000 m

By Luoshuihu Lake of Leibo County in Sichuan Prov.

One adult/1000 m

3.1 6 1:FEERSEMRHNBRERINE
W EL B RER IR , by 500 m 245, 4R 3R 16 ~18 C,1
AR 6 C, 4 [#K 900 ~1 000 mm, B EZE/D, HIREK
& FER DTSRG A AT REEIN N £, TR IR FRAR KRS
N THSEME BN EERIEY. £ H P8 WK FE s
N . HAEuE e ( Bufo gargarizans) .78 ( Rana limnocharis) \ BB BE
i (R. nigromaculata) SR 8 ( Microhyla ornata) %5, J&AT
Y B JE 45 i ( Elaphe taeniura) | 77%% W ( Dinodon rufozonatum.)
A
A FEA B 7E RS H o, 1A H AR LR B/ E (random-
ized-walk) , 32 F Wi %% ( Visual Encounter Surveys ) {0 H 7 &
MXTEELZN: 1 B/150 m, B K, +7EEK.
3.2 RfI2:FHEHERSSHIBRHANBRRBERINE

BB S AT B R by, 1 000 m 245,41
{#12.9 ~16.1 C, BREZEH K, HRE MK EERE
R R DT B AR, g AR AE MO £, B 2 BRI
KA ER T AR FERIEY. A H IR0 X T
Wt sy ok  AE TG WERR (B. andrewsi) \EHEWERS ( B. melanostic-
tus) \JF i (R limnocharis) 4% R i ( R. margaretae ) | 2B B¥ i
(R. nigromaculata) JE 1 (R. pleuraden) R i ( P. bouleng-
eri) SR IEE (P, yunnanensis) % , J&AT 341 4 S A5 i ( Zao-
cys dhumnades) | FEPEAE I ( Rhabdophis tigrinus) 5.

A B A TE TR SR P B A H BHE (VES ik 0 A X 25 B < 1
/3500 m ) Jei#ATH N (VES B AEMIAEX % :1 H/1000 m ),
L SIRBAR, AR E D, R IEER.

3.3 ROI3:4EESBHMRHNERERTE

EwERLS AT EHBETILTEYE, b, 1 630 m, £ R
15.3°C,1 H¥EHKE 7.4 C,FEREK 1800 mm £4, BiEE
K 6.0~16.1 C,KEEFER, BB R K KBS EE 40 ~ 90

C; R, BRI R KA /NE ok
AN EEARIEY). A B K A 2 b X F WL BEAT 3 40 « ST
WE ( Tylototriton shanjing ) . 4 VG WE ik | 42 7§ % 4& ( Hyla an-
nectans) \ =g 4% (R. andersonii) | B w4 (R, chaochiaoen-
sis) P VR B L X B R M e | BT L A% ik ( Rhacophorus gongs-
hanensis) \BEBEMRS U (R. megacephalus) MiLUIE 4% , €47 3
RS BB B T E ( Trimeresurus stejnegeri) 5.

AR ER A KA IREN, BR, EFREEKZE,
1998 4£5 A1 HE 6 A 6 BE=MARILT JEHEFMPEKE
FiBT#47 300 h(8 h/d) %5, (UK 1 &t.

MELE 3 ANZREIRTI, RE R KX R4S & 4k T
) B SR IFE A s IR R B AR A s i R — i R BELRR
TER, ARk F B0 B AR R B B IR IB Ik M oK AR 35 (3241
1) PSR IRMBIIE MG R A (R0 2) , ME BRI R RE
B——IR R (R0 3) BBHNEE, BR T ERFEX Y551
M ERIER, FE B R Z R R ARSI RN T E M. 3 ik
XM ARIE SR, X RA L, A SRR E T A4
R GRSHERD. flin bRk b X R T sy S,
DR DA i, HA Z B AR KERR, 3 EF
WA K 7B 43 KBS, IR PO WE kR | rh AR sk ERESEER JoiiE
S R 45 S A i R AR, R R RS T, AT A 5 4
TR RTINS H; T H T AR B 3 Y B A L
b, ANAEPUAYE | BE SRR Vi DR | TR RO A S0 e S
AR/, RMEE A R (R 2) XS X 4 L2
TR T MEE L EWEN Y RE N EERAESR
GIAR. MMEIR B SR X, 4 i 0 fa BB, A%
TR IR P R )l DX R A ik 6 3 O 2R R IXC 5 R MO o7 2 B4 o
PRSI X 4 18 & KRB IR 7 SR 4 i ik B bR
Hh XA A B VA A ek Y B e 3
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Table 2 Comparison of biological characters between bullfrog and Chinese native frogs!>-!!!

v N
AWEE AT fitt L S e
Biological Snout — Vent Food Fee number Reproductive Habitat h g,/ m
characteristics Length (1/mm) oo 88 mumbe month abuia
(S
*ﬁﬁ% 895 2105 . EE%I 2000 ~ 8000 1~4 Adult terrestrial, eggs and tad- <2500
Bufo gargarizans Mainly insectivorous .
poles lentic
K AT , ™ BN
TR . 5104 296 . EE‘%}I / 5~8 Adult terrestrial and lotic, eggs 300 ~ 1900
Paa boulengeri Mainly insectivorous .
and tadoples lotic
(S
" %EW% 835 240 I %E 1300 4~6 Adult terrestrial, eggs and tad- 750 ~2400
lyla annectans nsectivorous poles lentic
i, # K 7 B
%%ﬁ 871 79 . EE‘%}I 670 ~6305 4-~8 Adult terrestrial, eggs and tad- <2000
Rana nigromaculata Mainly insectivorous .
poles lentic
; i, # K 7 B
Y%ﬁ . 540 246 . E‘[Ejji 370 ~2085 4~9 Adult terrestrial, eggs and tad- <1700
Rana limnocharis Mainly insectivorous .
poles lentic
i, # K 7 B
. MRS 824 924 . EE‘%}I 263 ~425 3~8 Adult terrestrial, eggs and tad- <1000
Microhyla ornata Mainly insectivorous .
poles lentic
Ak () . KR , 7K 7 B
LR
Rana catesbeiana 5152 2160 Cami 10000 ~ 50000 4-~8 Adult terrestrial and lentic, eggs <2000
(China) Armivorous and tadpoles lentic
Aot (SR SRR NG
Rana catesbeiana 57290 ~200 Cami 1000 ~ 25000 2~8 Adult terrestrial and lentic, eggs /
( American) arnivorous and tadpoles lentic
[ 244 Aufuchs /[ Bullfrog
VU754 Plankton gl Other frogs A DELEZEFIFL2E Small birds, mammals
JiEAt, Hatchlmg BE Metamorphosw\ v
WP Eggs > 4-iskipi} Tadpoles C————— > 4 Adults, juveniles

BRI LB Goi i, SR

Larger mammals (raccoons, skunks)

hﬂamanders

. 5 Insects
1425 Fish
7K#% Leeches it¥ Snakes, Wi,

B Al byl b i Ryt

A generalized food web for an eastern North American pond showing the bullfrog ( Rana catesbeiana) as the focal point

Hik 48 FRER T Arrows denote direction of energy flow! ']

4 PEEN T EHRMESRENGE

it ATRER B S 3R A (EIE 20 4R 9 A0 51 Fh il 4

J%, %3k Wading birds, hawks, owls

Fig. 1

F—J7THE, 3 ARBIFNE 2 AT, A4 ik B A S R
BBy, FLAE BT 32 V5, R PRI A (ANt 3 I VR

FERRTLTER T LUE TG 7R IR R 5 &), WA s M 21 e
a4, R EINEY™ (B 1) ;X
i RA BRI EHE E RENATREY, 4K EH
B (4~8 7)) , BFEBRE , MR =IIZ) 10 000 ¥, 1k
Y 90% £ 20 CHMAT W82 76 d SE/MALL LR, IEI4)
ARE) RIS 224 10% , 5 FUME ek AT SEAR R 1 000 LA |, 4 1
~2 a BPRTHERL Y 5 L E AR b, R A RN ]
Y BRI ANI R R ST M AR AR R RME(K2),
PR LR 4 b AT 3 4 25 R R R B EE R .

R 30 X RRAR R, 7E B 43 A0 AR A i A T HB0ER B TT 53X 600
/™ BIR T ISR A SR BLRE .

EERZREEIY, ME SIS, A AR 5
ﬂ]mmgﬂﬁ HfEFE L EFSY R R B4 K. AR ETE
B, AR b T 4IRBEE (R, aurora) HONE B, SEOZFF4 R 78
e, AT B M B - E R BRI AR (R temporaria) ™™ s 76 H
A i BT IR ( Cynops pyrrhogaster) Fl HH ASHRiE (R, japon-
ica) , Y ELXe 41} 16 W A4 P #9 ¥7T JX 3 K (tetrodotoxin ) B A #EHT
U AERE , AR S S EE M P TR Cynops wolterstorffi )
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F 1980 ALK M A )1 35595 X TO RS BE ik ( Paa lid )
BRI (WA A GBI M ERFEZ —

3 AT, 4 T S R F O PR IR R R
BRHX, XX BERE T EOR AT X, aELH
TE VG S, AN 45 Pl s kR A UE L PR BT i 3R VB i (R
guentheri) FIEFiElESE , T EM T EMBAEREYHNER,
BAERRAASRAERE, BPREYHNEERT. Bl T4
BN, B EHERNEEE TN AER S EES, 5
A EE R E R, — B EM A 2, R RIE
YIRS A I VE PR T T3 2%, ol BT LA ik 8 (R4l
BUE T E R SRR S % 4. WTRATT B AT RSN
VAR R B s B AR AT A 5. — B
PEATE B B, 3P R B R B, R K 14
PRI, T ELAR =

5 XP4-EREHEREE

I 10 455, ZHN IR P AR T SR A BT 34l B R D
$R , EREBETUHEANRFERRZ " S kfhFEIRE
TP R R AR K B , FE Tt RS b T ARBIAL AR RS
EAMESREMRI A ER T EREES"" . £
X, AMIT5IASNERRE NS b i PR SRR & R 7 2 5%, B
WL E 13 MEHESH Y, AE T L ERA 6 MR
SR AEE SR, SRR AR S £ E I, — S R A an
A e B 2 RN 2 B B SR T

BT, 2R iR E R A TR E B A/ BB B, BT E R
KIUER & FT LA 3 AN E AT  FREER R AE IR 5 AR
U SRS R R AL Or e A e PR B AT BLSE , HAE
AR RAGE. MAERRZREE R, AN EEENRENS
B2 AU B A B9 AT AR AR s PR R s AR 4
SR R R K A ek M gk, 0 B ARl 5| A 857 B i —
F£a (largemouth bass) , AR T 4~ S5 ; SR 1 5 5 PT REXE AR
FEEYFPZREERER NPT RERE K. B2, it B R
/A i B R R TR

REEREET —RIEHSSRF S, BHLXA E
SNEE. XA R, VR YR B SN SCRR BT BUR T m A , 250
ZhA AR TR B B SE PR AR 1R B0 0 A= T S AR AE AT AR S O B
R AERTHRAEMARS RIS EDZHEEMAESREN
fe 5, W A dee et 3R E AR B R R, A L B M A X A
FREE, B EGE R R IUER 2 WA Y AFRE T4

FR3E BRA B SCHR RIS SOV B R BB 8, VEE A
FHEEK SRt 4 i B R AT I RIE B BER FIAT Y, 4%
TSR BUGE B -4 i i i — 5 U SRR — 5, A FE 3
AN T B TAE : 85—, BE ST P #% RO AR 37 L 38 B A48 AR P E il
BB RTEIRMAREN BT B8GE  ERE SR,
KBRS R BCH U B R — oy AR =, 8%
FHEFAMGRAR , B T A B B K, 405 T4 R, Fik
FER TR AT R & v IR E R A B K s SR R IR A 2F ik
B b FEFAE 18 AR MEZE R RECR R Z T AR MR
2, ATl s . IR X R 4 sk ), IR BUA R
X (HE A R R 2T 2 ~3 a A B AED, AT AR R
A4S R Z BB e A, Jo w25 B A AR B ] A e

HIRESRIEH AR L P EE R A 4 i, B TR
BAR, A0 > B T — SO PR A 5, INIELR 45, TR R R A F Y
IR EANT. E T AR 2 B, B R By #UE 1, [
FF 33Kt 72 i ARG EL R R A RS, Y 7 2
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