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Abstract

In order to understand, control and monitor the distributions of Polypedates
megacephalus in Taiwan, amphibian conservation volunteers were used in this study to
carry out nationwide surveys in 2019. There were 59 volunteer teams involving in the
monitoring surveys and found that Polypedates megacephalus was distributed in
Taipei City, New Taipei City, Taoyuan City, Hsinchu City , Hsinchu County, Miaoli
County, Taichung City, Nanto County, Zhanghua County, Yunlin County, Chiayi
County, Chiayi City, Kaohsiung City, Pingtung County, Yilan County, as well as the
nearby islands Lienchiang County and Kimmen County, with a total of 1572
distribution sites. New Taipei City has the most distribution sites (428), followed by
Taoyuan City (247) and Taichung City (225). We conducted surveys with a grid
system at 51 sites and got 5,683 observation records, containing 29 frogs species and
5685 individuals. The most abundant species found was Polypedates megacephalus
(1517), followed by Duttaphrynus melanostictus (991) and Fejervarya limnocharis
(500). Polypedates megacephalus was found in whole 41 sites. In 2019, there were 778
volunteers participating in removing Polypedates megacephalus at Waziwei of Bali,
Bealong Temple of Yingge, Taichung Metropolitan Park, and Tianwei of Zhanghua,
and a total of 789 Polypedates megacephalus were removed. In addition, 19 teams
removed a total of 6167 individuals voluntarily at their survey sites. This year, we
analyze the phylogenyof frog populations in Taiwan, Kinmen, Matsu, South China and
Southeast Asia. We confirm that Polypedates megacephalus invaded Taiwan in recent
years, and was derived from at least three different areas.

Keywords: Polypedates megacephalus, distribution, control, monitor
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2007)

HELIFS AR EATY Rk P EG RN EOTRFRR  HA K
e & { ~ o (Radford, 2007)

(3) 2%rv*er2=F]7% 7% (caffeine solution) -

BB G rkend RS A > T 2 A T K o (Campbell 2001, a & b;
Pitt and Sin, 2004a)

B EE RGO R F e A A A 2 A HMOBE LR Ey AP
B ° (Radford, 2007)

12116% 18 ¥k 5 ] > Beard and Pitt 2K IR Frf - = > £ 7 -

ES
=L

-

e 2 = i T AR “ﬁi er= »%(Beard and Pitt ,2005) - Beachy % % B ¥ &3t % B
FAZ(TI IA V)RS FIZF 0 Y 24 5 B IBE (area drench spray) £ £
BLvg &4% (hot spot spray) °
(D FliERZ
RrpeR AR E A Ak P R L LA AR R R
B FER T AT o Beachy® A3 * 6 AT B VI FEARE V%I
PR TR MR N T R RE RS PP R R A B R
WHREEY O FIF RS L S 2R R U RES AT R % ke (Beachy etal.,
2011)
(2) % BE¥f 512
B EFRBEFRLI S FERGE > LR BEHB DR BHT SHFT
FR A E R GERIRBE P A LB BB SR R E R DR S
Foa1iFA RETAHERTRRE DRECL A P W5XS2 ) @ i £ Frf g hd
oAbkt e R podorp F anS ARk SEE BT AR R DB G DRI
B s vfg BEER o ¥R AR5 M BRITR R RPN i T P S

»% o (Beachy et al., 2011)
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AR A EIAST 1935 & RS LR p o s T f gy 4] (Estoup et al. 2004) 0 e d
Wi A i R EREE R Y 0 GREREIEMN DL BRB A
FI* KAl 3B A RS SR T S en S E 2 — > U R iR € R AR 5] g

Jak 2 et o fe F R ] ek HEIA S IR 4 e TR — o drselt § AR S g £ 5

404 B 40604 B+ @ Pp4E R 45404 B ik 8(Lin Schwarzkopf,2006) » T ¢ 224k bt

Pog A E Mg RS s ek B AL M i g e B 5]

(Haramura,2017) ; i FHF € #3 St a8 > T BHEF = BREC R
é

AYEIAE ~ > 1AGRE L ST BT 0 F o B akEr e

$#4 % ° (Lin Schwarzkopf, 2006)
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e

~ ~ RRAREA FIRA A
PO fETURAE G R R A T RRE RO AT REA LA S LA B R

TRIBKBE L 2- LA FREF ;3 3R AL FAE o 1T o ufFHiE -
1. AHEEFET 21 EEY 4
BEFETSIEERE2)Y L oA e RArERTn 4 Il e

NELACRAEMRE - FT- KoL 40 T 10T BT R RO LD
1A FET I AFERFALF € L P ARFIH - EH500mMen T AXSR > T3 T A%
M owisdr- BE = IWGSBA G R SRR EET IR FOHLAEE 2 8L T
PHhEAEFF Y B AEE 2 FLRET A A3 @ % pALG R (visual
encounter method. VEM) 22 7 4% 7 v§ v 2+ g (audio strip transects. AST)( & & % %
1996) 5 Appfeiecdis A g M E BRECENRR MDA RY R 1 BMER AL
ERFHBIARBGEFTRADBAT AR Td A RETFLIECAFT R EFF

ILF AL wARATOE AR R e P2 R BRI A I B Xl A R ET

.
;:%1

x~

ﬂi‘i;\.ﬁg‘_ ‘H}F%ﬁ ET-\:A.;"
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5 ==L=T E X aiIRE - LBAKE
HEELER EHOH :2019.11.28 LS
HEESE alhmEsE)E
2188

e FIAREE
HTEHHE aitthEs

MTER BEE
MMEEEEE aitaaaRTEIAE
— FHABRRRRS
ERLES =HRERS

APEHRE - PEARER %}%g?ﬁﬁ@ﬁ

LETNRSE

F RN
P ON =P :
&%$Music Frog e
EERERETER !
SEASER gg%g;g
SEALEYR e
saEEy B
EEEEEER B3
SiiEs THERTEE

BHER

s ESER
BEEEEI% SEEE0
REASEY EMATUEE S

s=EzETes

SZASMERRENEZR
aEEs EESE
aEEEI BEER
EEMandyFER G HohEEEE
= TEEAREE
BIEEEs NAEARTERS
BRTER *EHERRES
BRHE—ELENS - WEARE kil
ERALENERER : i - FUEVIVIN - REAKE
RETESE = ERFMBRAIRE D = 2EESER

B 2-2019 # £ 57 & 2 ET 21 BIEAF B

2. - apm R AREEIA F

- HAREFRARAEA R > FUTRET AR (D)L AL B REET
(http://www.froghome.org/) 4e » € R {5 > ** i $eid 38 5 SLw 4R BL ~ 3446 - 3848
B3 c(QERAGIAESES BHET AL TG 48 (froghome@mail.ndhu.edu.tw)
R)EERZTAE” S HA B ET A1 27 KA ERE T RALEY 2 R
SRS RE AR ZIELEAE A RERTFL R

(https://ww.facebook.com/groups/froghome/ ¥2 https://www.facebook.com/groups/427984074049846/) ©

DFEF L (7 FR oS f L) SAF L E S S RPRTIL -
(5) iNaturalisti = ~ APP¥ » 40F & %7 540/ AR e T Rl” 0 4o~ 150 BB
BN PER B gk TR A AR
(https://www.inaturalist.org/observations?project_id=23513) » i&5ff i i chw 3R Fald L

EAESBERTFATIEHFERT > F 7 ATOmRARE YR TR TEEF A R


https://www.facebook.com/groups/froghome/
https://www.facebook.com/groups/427984074049846/

v o
\f:é'ﬁ S °

FEARET 31 B ALRN20108 X2 AR R0 A RET A1 E

et o sBe k% 2 - Ao £32019/12/15 > 2355 6256 =A@ = | o T

-

EEL AR Pk RSN - FF FHERTOEAFFENIR o S ALE
PSR T R GV EFS EBuEA o B PR R AR

Ao FHERANDIEERE L ENEHIRETE IR T TS T g
F oot eh s ¥02015& & 2 T ks pRE T RIALE ) o B A TR 2 3
WA BEE G i E o #£22019/12/150 3 F6T0ALB 2 B o F kA ALBEILE 5
AEFA Ry AL 3 * P CETMNY  FHFRG ATl F >
Bph 2 s B OB TR o
3. SR ERAR

3.1 TR EEPE

2019 & 2 i 2018 & $4iF I ke 112 BHELE T TR 0 B ¢ s R S hE
3P RELF 53 B o R REFW T I e o

32 ALET - HREBEAL AR

F9P5 45 40 % 4 (2013 ~ 2014)F 7 &7 oo phid R % iE 0.87-0.93 » 7r Tt
FEEHFEFT- 0B AT 87%-93% s & ¥ r g mr e ghE 0 F AT 3 3-10

PHRARER AR AL HBEFI - AAE A IAAYT AP ERE R

%

heit 7o &N auEE B 2R o

FEPELFRT REG I AFEIREBMFRE S L RFELRERS
L F B ARG L RN 5o A R 1WA
T F1RADEUBKI B A RETRALTAR Od AFTHAFERS

¥7 0 2019 & £ 343 E!r 36 B B Fp1a0s o & BHD & R BL A - o

S A G gpemEEd QM G

L DNA fh 2 A2 FH f
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RN EEHERE ARARE R RS R A IR B
(Mastu)es 5 § (Nangan)&2 # 5 § (Beigan) ~ £ F* (Kinmen)% # R =+ [ 452 (Fujian)
% 2 & (Yunnan)¥ % ("4 4R A Y S50 Pm B ER o AR o BRERER 5 a4
Wy 7 o TR EE - ) B BT T 9% P R 0 LG PR S R @
* 0o X 0™ ;Y (Grafe et al. 2011) o E_f%n:}"%%i o R ERESE RS R ES

BHTHEEBMG A FLG TR -

Hiéppriaphis 2 B 0 A DNA B 7Tl d NCBI bt chf B8 ¢ 45
4% 3 (Vietnam) ~ % F(Thailand) ~ # 3 % (Cambodia) ~ 2 » F =~ e &L
(Guangdong) ~ F& o (Guangxi) ~ % #g: (Fujian) g (/2 & » % 3 NCBI 1 accession

number * FifdE= ) ©
2. DNA B - PCR # 4 2 %A

BT 8 sk A -] % Master PureTM DNA Purification Kit (EPICENTRE) % P~
7 7] 2 DNA(genomic DNA) o 3B~ » L M- 13 38 P cie gk = =2 -k (distilled
water)ijigd =< > L 145 A S Frit 7 DNA % F B B fs Bk e DNA & $ 73
60ul = 1x TE buffer (10Mm tris,ImM EDTA, pH 8.0)® - & i%3>*-20C/kfa % * o

A R R4 COl A Fen 510 bp eh A 7 & & 5 iF @4 47 e0ik3s » DNA e9 %
B PCR #3 F 4 2884 5 25ul > & 7 1 ul DNA #& * (200 ng) » 0.2 units Go Taq ®
Flexi DNA polymeras (Promega) ~ 5 mM MgCI2 (Promega) ~ 0.2 mM dNTP (Amersham,
GE) ~ 5.0 ul 5X Colorless Go Tag® Flexi Buffer (pH 8.5, Promega) ~ 0.2 uM = ¥ fc & ¥
515 o PCR# JFoRinAZ 5 95°C 5 A ez o R F > B F A7 T H 2 35 B i
% 1 95°C 304 ~ &k & & (52-42°C touch down)#* i 30 )2 72°C 30 4 » £ {& €72
CHF 10 »daenue £ F i - PCR A 4 #-41* ABI 3730xL genetic analyzer (Applied

Biosystems)=* sm ¥ i& {7 T A & TR
KR $20 5 WA 6

FlAOEARE A AT R B A H B R AR 2 R UF el F o A
- B2 RIT e R LAHE G 0 F S fE(Polypedates braueri) v T 2 4
(Polypedates impresus) s/ 71 » £2 24 g & cofic &+ 2 NCBIF #L R ¢ chma Wit B 71 -

o4t 0 4B R A sk JE R (4 ¥ ) B B ePseudophilautus kani iF & ¢ # o
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* eiDNAFE 7] 12 MEGA 104 ;¢ (Kumar, Stecher, Li, Knyaz, Tamura 2018) # =1Tamura-
Nei model 12 #8 ;= (Neighbor-joining method) 2 # + i #4 ;2 (Maximun Likelihood
metohd) & & 4~ f& L5k B TR M 0 T fR S T PR B B b - (B e 2 R E AR
oo e pE o AL ] MEGA 10425 32 8 4+ 48 2 smre s & (clade) fF 28 1 pEdR
(Kumar, Stecher, Li, Knyaz, Tamura 2018) - ¢t ¢t » 2 HapView#z;¢ 4 +7 5 & & 73] 4
A B ko 4 A F1A) ehAl s s SR 7k (Salzburger et al., 2011) -

'
/

SRS IR S ¥L]

CEF TR E > K 2016 E BB d A BEET R BEFA
Y A PR REARE T FH%T P BA R FTA 22019 £ R
EgfEE T - P RABERA AT N LRI ENFAFFHELADEAG

456-8-100) 5T FHPHFL A0 40 Mg 0P EF - S b

S
ASY
ShN
£y
s
;:

i B 47\mﬂ’wg3w O 11 7)) #d REX F A 5 HT A

SN

Ny

TELAREFET B MG - AL F(R D) BEPFRRLNG LA Y
DO R TR o AR A G ¢ AR DRSOk 2 uk R S L e B4 1 e
EADEICE AR o) LyRRE e T8 2200k A0k 0 kP BERED
B ANLREZRIAFINRNAECFIRTRERERE (A RERTEY

oL EEL LY o FHZ ﬂ»fiiiﬂ'Jiﬁ‘;’i%,T&L%:}"ﬁ’;El.o

£ 122019 & LB w B f § B

P 5B A i 7 EIE 5

ATA Lk KREAES RFFETFLZ 346810
]
ATA ¥y LEAESRFEFETFLE Y 12427210
%ﬁbj}i._.l NS
R t LR LEXFARFEFETFALE S 369 117

gdigmg;}@;ﬁé—i;ﬁ_

E AL PEREELER AEAESBEFRTALE 172-12*

5 4

ok
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1945 2018 £ prench hfBa e AR |1 (TP R R > A ER BT APEE
HITEADER R L6RPR R o pet 2t 0 GRSURARET TR R R
AR A ) U AR 6% A R IR R o B RRIET D Rt
HHE > #Ad ] F] % % 4.6cm ~ 4.7cm ~ 5.69cm ~ 6cm ~ 6.6cm o iE (TF Sk PF € pa R
BHECE S o 218 ¢ HH I 1~3cc 0 16% R IFRLA R 0 EIE 1S € F
SP LY F AR -

A0 AT RRATHRZY AP p AR Al B/ NEHR FLEPT
Ml AR A L (TR T R Y 2018 # chmr e A R 1 (TS A

;JI-'% :hl ji rﬁ;d‘ [ Fi‘ '&r I%\ f’flm ﬁ\ F?ﬂl’ﬂ’ff’ﬁ f{f F?‘Trﬂ LEL .._’ FF i 'FB 2 /?'J Fé‘ fb i §F

T PR MGT ABRE AL P
cHETG 36 Ak BY SHhp B AL LG Ra FLERBEE
KPPt ol AR REERFUN - o PHR i RPEAL S
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A TR BRGNS A B R A £ engk b IRk
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()EBHARN A8 FERRBLBFORY H BB > N o

QFd FRFRETIFIRBRBELSKRE  FFA B AL RFETH
BT 2 JFo R4 s o
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Distribution areas of
P. megacephalus

® 2019
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Bl 3~ 2019 & sriephis s # B
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ZLoHRARE B LR 4 T gL

2019 &£ £+ 18 BELT ~342 B B B MREANEEH  SORILE S § o A
B OE SRR 5 ATAH (66 B) s ST (62 B)E S P B (50 B) o AF Lk gk
B A oA (1,539 8) 0 H S A AT T (746 X2 ATH RA(400 X ) o

B4 2010 # 5] 2019 & 47 mrrephE A R (21,857 £ 0 B 5) 0 B oW IF bR

AE R4 I8 BT 0 i a B SR AT AT S HED

PR SRARA s w R S e BB R S 2R AR AT 0 3
e s BB BRI R @B AR, X3 1572 A H 8o Ao F EL

B
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Distribution areas of
P. megacephalus

2006
® 2010-2013
® 2014-2016
® 2017-2019

30
Kilometers

Bl 4~ 2006 & F| 2019 & trpa e AL D7 2F 22 A F F)
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# 32019 = A& 112 TB_E?E‘H%%&»}EE?% EL;P"‘J“:(-I; ;\;’;ﬁ ~ 1 ﬁ’ﬁ XA 1*]'% 20 02 P33R ~0 5 ;55‘)(§)

A B EE LA 2012 2013 2014 2015 2016 2017 2018 2019
AL, EE N < R R < I B S ¢ N2 O < I <O S ¢ 2 O I < 12 O O - 2 O N s < i
TR REE S 1 1 0 1 0 1 0 1 0 1
v ARG PR RS 1 1 1 1 1 1
SRR S FE 1 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1
ST OATAAT KL 1 0 1 1 1 1 0 1 0 0 0 0 0 1 0 1
o B ATALE B 2-3 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L¢P ATALT K 3 1 0 1 1 1 0 1 1 1 1 1 1 0 1 0 1
R L7 R ATALT K 16 1 0 1 1 1 1 0 1 0 1 0 1 0 1 0 1
A LY AR T N 1T 0 1 1 1 1 1 1 1 0 1 0 0 0 0 0 1
£ o9 FTALT N 18 0 1 1 1 1 1 0 0 0 1 0 0 0 1 0 1
S0 B ATALT B 22 0 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1
S0P AL T B 25 0 1 1 1 - - 0 1 0 1 0 1 0 1 0 1"
ST ATALT B 26-2 1 0 1 1 1 1 0 1 0 1 1 1 1 1 0 1
S B FTAk i 3A - - 1 0 1 1 0 1 0 1 1 1 1 1 1 1
SRS E X2 W 1 1 0 1 1 0 0 1 0 1 0 1 0 1 0 1
oF R ATALR) 1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
o w B - - 1 1 - - 1 1 0 1 0 1 0 1 0 1
SR P ImAA o 1 1 1 o0 1 0 1 o0 1 o0 1 0 1 o0 I
S H P mBA £ E 1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
S ¢ amBEH F A 1 1 1 1 1 1 1 1 0 0 0 1 0 1 0 1
SRR - Pl - - - - - - 1 1 1 0 1 1 1 1 1 1
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Monitoring of alien treefrog ( Polypedates megacephalus ) through

citizen science in Taiwan

Yi-Ju Yang
Department of Natural Resources and Environmental Studies, National Dong
Hwa University, Taiwan, R.O.C.

Polypedates megacephalus was first reported in central Taiwan in 2006 and then it was
spread to northern Taiwan in 2010. In order to detect the distributions and spread of P.
megacephalus in Taiwan, I used amphibian conservation volunteers to conduct island-wide
surveys each year from 2010 to 2019. The survey results showed that P. megacephalus
spread rapidly in cultivated land under the elevation of 500 meters in central and northern
Taiwan. As for the percentage of P. megacephalus among the total frog numbers in 2018, it
showed 10.4% (11572/109214) and is the second dominant species in 2018. From 2015 to
2017, I surveyed 41 sympatric sites shared by native tree frog P. braueri and alien tree frog
P. megacephalus and found that P. braueri might be negatively impacted by P.
megacephalus. I used volunteers to remove P. megacephalus at Bali, New Taipei City from
2012 to 2019, and found the population of P. megacephalus didn’t decrease immediately but
with a slow pace. I will keep training volunteers to monitor and control the populations of P,
megacephalus in IFA (important frog areas) and protected areas. It is important to increase

the habitat diversity to reduce their breeding sites.
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