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Controlling and monitoring populations of the invasive

frog, Kaloula pulchra, in Taiwan (1V)
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Asian Painted Frog, Kaloula pulchra, distributed mainly in mainland Southeast
Asia has recently established populations in Tainan, Kaohsiung, and Pingtung
Counties of southern Taiwan. The major aims of this year’s project is to (1) consider
the habitat types as covariates to explain the variations in the occupancy rate of the
populations in southern Kaohsiung and Tainan; (2) model the population dynamics
and different management scenarios with the parameters obtained in 2010; (3)
investigate the reproductive behavior (acoustic communication) and ecology for the
development of population control; (4) survey the incipient population newly reported
in 2010; (5) maintain the report webpage for receiving the information from the
public.

The Google Satellite Map was divided into 100x100 m? grid cells on a radius
1000 m scale. Each cell was classified into a habitat type. The same procedure was
done on a radius 100 m scale but the smaller cell with area 100 m? The percentage of
the cells belonging to the habitat type of the survey site was a measure of the habitat
type. There were 11 habitat types as covariates of the occupancy rate which were
analyzed in the Presence. The results showed different habitat types were related to
the variations of the occupancy rates at different regions. In South Kaohsiung, The
areas of abandoned areas and forest areas were positively related to the occupancy
rate, but was dry agricultural area in Tainan.

Results of the modeling analyses using these lifecycle parameters showed the
abundance of the population in Kaohsiung Metropolitan Park will burst up to 39000
times the current level if no control action, however, a combination of removing 70%
of the eggs and tadpoles and 30% of the adults and juveniles could reduce the
population to 300 individuals in 10 years.

Fifteen males and fifteen females were collected to examine the response to
conspecific advertisement calls and white noise. The results of this playback behavior
test showed Asian painted frogs tried to keep away from white noise. This result
suggested that white noise can be used to interfere with the success of the
reproductive behavior at the breeding site.

The incipient population in Beikang Village, Yulin County was not found this
year. The confirmation of the absent population should be continued for the next
several years. There were nine new report from the website and the factor that
individuals found beyond the southernmost of the known distribution means that the
population may distribute further southwards.
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i 140 £ &P ud 15 & o sepdrepikenii it (0: %) 5 2.41:1 0 4 frd E D
2.45:1 4piT -
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Jolley-Seber full model fz & %% #c & chE %4k 4 “r7 » €% 5 (4
P26 ) ZF16F (T2 12p) avE@E Rt P RESEF B4Rk
o (B ) R Br F]X § bl > @SR SR> 2 ¢ BFEIT

R > B LR R L VEIE R E AR § > RFE R %

34

LRI F R 2 2 A F AR DL

(DF A B~ & EFHRERE FF Tp i A 47

TR HOTT BAF OPE IR > AP RE R A T RS R B R S
AR AT BRI R BB AR MR BTN (1) @
BEB2Z R A SR o TVt R BB AP DT IR R G B EF D]
M (R4 ) e WeELTam P FERE M (523-25C) 0% 5 7o i
RIS F IR

EEPEERE TR SR o ek 4 AT 0 BB arEEER Y o
DAEPNTIEER G EFOL M (R=-0.669, p=0.002) - F1 5 & B HHE#foyf
PG B dp bl (Bl) 0 A7t g % fodf 8 T30 R Pl Thdp i o 28
TR AR R T AEOBAE S R 0 AN F LBl o g AR
BRH e REGE RS B o

(3) S gefipi st B 2 0

A1 2010 # W engde (22 ) ﬁ_&ﬁzﬁﬁxf kR HE PRS- R
At s > AMNF ARG SFEH A KET R FAHE (FL- ) o
”‘g S F 3 foThixes < J\zi’f&g%’ﬁ x‘%‘:ra»’};y%,,{,* F] g2k 2t ;’blﬁf e eh

ﬁﬁié{@ﬂfﬁhﬁouwa#%%kﬁ%ﬁﬁéﬁﬁﬁﬁﬁ:
202 iTERPRIL . 3 L RFTRFIEERE U DFIRT 5 EHE
R+ & (B+- a)-
b. = & At 5 10000 g ipd o vpik B3 & § F1 5 S = 55 T
(Bl -Db) 22 F ATOS A L o
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C.® R B AR Q0 it o 22 A e o SRR E R E T (R
- C)o

d. > %Ciﬁ%",’f 80%=rer 22 dphisl o g j2 § AxPrfPpis EFH R o PRIEEcE VREF
PR R GBH 4 (Bl - d) > Pt fifﬁif%“$ Pl § R W T e

e H DAk B0 2 [ dk o FI L I RIS B  BL TAE X B R L
SRR FRPAIRT Y T BRI [ o ¥ REAGE R R EE o 30%
(% »2010)> 51t % DR EAH "f 0% g B2 o[ gk o FRm gt 2k m E Prder
WHREE 0 F A EREGDFE (Bl-- e

f.2 % B A% 90%chirdripad 4 30%ch ik sz [k o ped AL % o
PRI EEE TRETRKR S ABE . S 2 HEFEIN0% ¥ T £ 10% T
(Bl-— £ BEm st 27 @& T4 53 E B ' o

cxF B "$ 80%erer e il + 30%ch= k7 ] 3 o F H 7 H “,f 80%=rer

L 30pen b 2 de 0 S FRFER Y 41 A o A B2 RS REFEE
giEBTE (Bl - @) THFRENS XA

h. > %G # % T0%erer g2 ipdd  + J0%eeN b 27 [ 3 o PPIE R FE b % - &
gk By A o 2 SR ERTE (B-- h) o

i3 % 0 A5 60%chr 2apad 4 0% b gt | bk o UL 2 P g of
R 60% TRA S R MaEE G oarplEEE (B4 - D

GE AR R L R B P Y - B T hd i

I Bl uf 30% > 7K 3 erer ;-,tzg,fs,i, I ER x$ T0%12 + » A 75 ﬁﬁg#pﬂ;g

A T DI MHIEEF R o B A p sinE A ORI S P ER L R ML
FEIHES LEBRS mﬁ%“flan,}@wg;c‘ hAw RSBt R

R TSR RN L1 B T S R T T
At FF R AT A G chd sk B AR e T & Gk

J%ﬁﬁm%%»%ﬁ&ﬁéﬁﬁé@»%ﬁﬁ%ﬁ%@ﬁwﬂﬁﬁﬁo
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T B A I B B en i 4 2 BT

TR AR s E E R S SR By kg B EF BT
FRGHEAR L DT o G REF HRR IR T ok {rt ik LG M
FARe R (A - ) RREEEFRYD kg (B-- A +2) »d 2 A7

iz ABHH Loy B F A EL B (BLo A Lo).

kg o VR ok o T BT AH S P ERE 4 E A ek ot g
Tebend BHF F L EFE RO E 82 5 BHAAD Y - B4 A it v g
IRl g TR ATk o ¥ BRI ARG R A B ket MG B F AR
Bk R AR RuEARY 0 2 F 2E A gk PR PR g G P Ak
e BEaE L (e 0 B AL B T AA KT v A B Y

BB B = Sz RN el A

AERAZHE BOEGF I XN AT 48B3 87 13 14 p -9 ? 28
PR X270 TO0RLee TR A o s 35 BB 3 U 4 e
Po(CitdEr ) 0 ToE g I AR IE o dﬂ_ﬁmpﬁ'ﬁfr’?{” AR SR A Tl enid
BIF A B (HRF902~04) L4 b AT R B EHE T F B 0 PTG
RED LD EHHE T AL BRI T AN IREIALY IR T ES
WE P F (F2%a 83050 2% pog 23°C-25°C) it h A kB @

BI%  FERATIHE AR S BT R EA G R B R AR R T

1E§F, ,/u\‘.. ’E ?{q L%’
AERXNBAFF Y TS B

( http://apel.bio.ncku.edu.tw/earm/index.php ) & & 3F % 4a( tadpolelab@gmail.com )
R R T AR SR Bl o £ E G 9 X AT R ek A VA W F R
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L- CGIS fectes g 4 o

E (13** %ﬁ,) zk\g 2 L

dry agricultural area ERE R R L E K

(DAG) WwHY 2 Bw A wwar
BHe ~BRE K
" o

wet agricultural area B R WY G EYE L
WHY 2 4 ek e
(paddy field)~ % & = % -

rural garden (RG) % F) A ERF -~ =% B~ 5
(betel nut plantation) % -

anthropogenic area (AN) | + 1 f* %3 ® IR G E A TSR
Pod AL E YR
# -

wasteland/abandoned area | #- FeX T B E AR

(WL) e B o

anthropogenic greenarea | % % % S B RS PR et

(AG) IE S NP I Ny

forest area (FA) e AR FEAHR Y A R
xRk

Water area (WA) K CEIE S BG S HEH TR
Koy ABE

house (H) 548 Az~ 1% o

paved area A4 E S ol B CRE AR 2
STl

Other (O) H o Hepag T’;%T& bR
PRl o Aria R o

:x % 4 100 m-radius ®
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B2 BRME 2E VHAERE LA BACR RIS R RS

RO BE L Bk FiE SoxM SaxM So Sa
0 -l g 2.085  3.044 0.500 0.730
1 100% 0% 0.000  0.000 0.500 0.730
2 90% 0% 0209  0.304 0500 0.730
3 80% 0% 0.417  0.609  0.500 0.730
4 0% 30% 1459 2131 0350 0.511
5 90% 30% 0.146  0.213 0350 0.511
6 80% 30% 0.292  0.426 0350 0511
7 70% 30% 0.438  0.639 0350 0.511
8 60% 30% 0.584  0.852 0350 0.511

Mo glopid b B2 B Fend A d o 5 (T35 HcCegy) X (Mt 5 Se) x (W] k3575 5 Sp) x (12
)
Sit AR A SRR S 0 Sy R EAE1E THE G RS
5120104 % § %8 $p=0.5 5 S=0.334 5 S=0.009 ; S,=0.73 ; Cq=4785.1
2011# & f gt 10 =029 0 M=4.17
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+

FZ o8 R F FF o 2007 £ Fcel B VA IED Al IR ER LS .

B AIC & ANAIC AIC £ S Bl g
¢ (), p(P) 151.48 0.00 0.7188 3
¢ (), p(P+T) 153.36 1.88 0.2808 4
¢ (), p(T) 167.82 16.34 0.0002 3
¢ (), p() 168.14 16.66 0.0002 2
P:& g
T:poE
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Zw ~2007 &3 Bk B L VA SRR B3R 100m ¢ B TR TS N ER

g o

s AIC & AAIC  AICHE  2hik®
¢ (FA100), p(P) 139.65 0.00 0.8766 4
¢ (WAG100), p(P) 145.33 5.68 0.0512 4
¢ (WL100), p(P) 145.75 6.10 0.0415 4
¢ (), p(P) 149.12 9.47 0.0077 3
¢ (AG100), p(P) 149.84 10.19 0.0054 4
¢ (WA100), p(P) 150.92 11.27 0.0031 4
¢ (H100), p(P) 151.04 11.39 0.0029 4
¢ (DAG100), p(P) 151.07 11.42 0.0029 4
¢ (RG100), p(P) 151.11 11.46 0.0028 4
¢ (PA100), p(P) 151.11 11.46 0.0028 4

P: &g
FA: +ke S WAG : B 3RiZ3 WL 573 JAG: A S8 WAk H: 54 ;DAG: E5¥+ RG: % F ; PA:

ALl RE
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~2007 # & % 22 T T V4R IR B pen 1000 m | B T R TS HNE R

*3
g o

B AIC & AAIC  AICHE  S#chd
¢ (WL1000), p(P) 75.97 0.00 0.3180 4
¢ (FA1000), p(P) 76.14 0.17 0.2921 4
¢ (WAG1000), p(P) 77.36 1.39 0.1587 4
¢ (), p(P) 78.86 2.89 0.0750 3
¢ (DAG1000), p(P) 80.20 4.23 0.0384 4
¢ (AG1000), p(P) 80.56 4.59 0.0320 4
¢ (AN1000), p(P) 80.72 4.75 0.0296 4
¢ (RG1000), p(P) 80.81 4.84 0.0283 4
¢ (WA1000), p(P) 80.83 4.86 0.0280 4

P: &g
FA: k& s WAG: B 8% S WL: F# S AG: 4 5% S WA: k%2 ;DAG: L R5% ;RG: $F; AN: 411t %

3
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22 22010 # S e b LA B3 A 100m T R TR TS HNER S
;I

HoA AIC & AAIC  AICHE  S#chd
¢ (WAG100), p(.) 80.31 0.00 0.3694 3
¢ (DAG100), p(.) 81.59 1.28 0.1948 3
¢ (), pC) 83.09 2.78 0.0920 2
¢ (H100), p(.) 83.30 2.99 0.0828 3
¢ (PA100), p(.) 84.14 3.83 0.0544 3
¢ (WL100), p(.) 84.30 3.99 0.0502 3
¢ (RG100), p(.) 84.57 4.26 0.0439 3
¢ (FA100), p(.) 84.70 4.39 0.0411 3
¢ (AG100), p(.) 84.96 4.65 0.0361 3
¢ (WA100), p(.) 85.02 4.71 0.0351 3

FA: +h# S WAG: B T%s WL 55 AG: A 588 SWAI kB i H: 54 DAG: L REH [RG: % F ;PA:

ALl RE
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2= 2010 & 53 ¥ % V4R skiel (B3 1000 m T R TR TS HNER S
;I

e AIC i& NAIC AICHE 3k
¢ (DAG1000), p(.) 76.25 0.00 0.7927 3
¢ (AN1000), p(.) 80.66 4.41 0.0874 3
¢ (WAG1000), p(.) 82.63 6.38 0.0326 3
¢ (), p(.) 83.09 6.84 0.0259 2
¢ (WA1000), p(.) 84.25 8.00 0.0145 3
¢ (WL100), p(.) 84.34 8.09 0.0139 3
¢ (FA1000), p(.) 84.53 8.28 0.0126 3
¢ (AG100), p(.) 84.84 8.59 0.0108 3
¢ (RG1000), p(.) 85.09 8.84 0.0095 3

FA: k& s WAG: B 8% S WL: F# S AG: 4 5% S WA: k%2 ;DAG: L R5% ;RG: %F; AN: 411t %

#
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2N~ R RT A0E O F L i WP eh T e i | e T ioe iz £ o

¥ p ¥ OB BAE SVL(X) =B SVL(z) reBt SVL(PR) %48 SVL(%)

1 329 0 - - - - - -
2 45 0 - - - - - -
3 412 0 : : : : -
4 419 39 6711 29 6718 10 6689 0 -
5 4/26 6 6250 5 6288 1 6058 0 -
6 53 1 5084 1 5984 0 -0 -
7 510 2 6258 1 6360 1  6L56 0 -
8 5/17 254 6570 203 6428 51 7132 0 -
9 524 13 6505 5  6L21 8 6745 O -
10 531 3 6764 1 6766 2 6763 0 -
11 67 4 67.59 4 6759 0 -0 -
12 614 4 4625 2 5670 1 5166 1 19.93
13 621 5 5634 4 6547 0 -1 19.83
14 628 112 6322 63  6L12 49 6592 0 -
15 75 5 6377 3 5875 2 7131 0 -
16 712 5 6280 2 5207 3 6995 0 -
17 719 1 7325 0 : 1 7325 0 -
18 726 1 7308 0 : 1 7308 0 -
19 82 3 7227 1 7130 2 7275 0
20 89 2 6267 0 : 1 7234 1 53
21 816 1 5664 0 : 0 -1 5664
22 823 1 7044 0 : 1 7044 0 -
23 8/30 13 6769 7 6742 6 680l O -
24 96 1 3589 0 : 0 -1 3589
25 913 4 5022 1 6267 O -3 4607
26 9/20 6 5368 3 6749 O - 3 39.88
27 927 3 5439 2 6319 O -1 4356
28 104 3 4356 0 : 0 - 3 4356

LR L T R
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%4 ~ 2 Jolly-Seber model iz & T 7+ 44 sk %2 B crid & o

BRI 2z & 2 2lagay B R 5 0L & i B 3
P s R EiRdc T *ﬁ(*(j)? ¥ (N*‘)“‘& # *fp'lj . # *ﬂ(ig;“ o NBEEPHI R B
*3/29 1 0 0 --- --- --- --- --- --- ---
* 4/5 2 0 0 --- --- --- --- --- --- ---
*4/12 3 0 0 --- --- --- --- --- --- ---
*4/19 4 39 0 --- --- 0.198 --- --- 0.039 ---
426 5 6 0 0.25 420 1.158 608 137.7 0.699 3,217.9
5/3 6 1 0 0.143 1,094.3 0.425 -327.1 3,259.0 0.244 1,393.0
*5/10 7 2 0 --- --- --- --- --- --- ---
5/17 8 254 20 0.5 138 2.862 463.2 307.9 0 891.6
5/24 9 13 7 0.233 858.2 0.279 -66.9 241.1 0.183 68.6
5/31 10 3 1 0.643 172.1 0.274 16.2 116.7 0.207 45.4
6/7 11 4 1 0.5 63.3 1.812 37.7 51.4 1.731 144.5
6/14 12 4 1 0.4 152.5 0.953 7.1 177.5 1.159 161.3
6/21 13 5 2 0.4 152.5 1.109 -27.2 177.5 1.364 149
6/28 14 112 15 0.5 142 0.565 116.7 145.5 0.572 76.3
*7/5 15 5 2 --- --- --- --- --- --- ---
7/12 16 5 2 0.212 197 0.115 10.4 103.1 0.115 16.8
719 17 1 0 0.455 33 0.143 1.3 32.9 0.124 12.5
7/26 18 1 1 0.5 6 1 -2 12.4 0 12.2
8/2 19 3 2 1 4 1.167 1.6 2.1 0 1.7
8/9 20 2 1 0.75 6.2 0.971 2.2 3.4 0.731 4.7
*8/16 21 1 0 --- --- --- --- --- --- ---
*8/23 22 1 1 --- --- --- --- --- --- ---
8/30 23 13 3 0.667 8.3 0.615 1.7 7.3 0.409 15
*9/6 24 1 0 --- --- --- --- --- --- ---
9/13 25 4 0 0.313 12.8 0.133 10.3 2 0.162 28.5
9/20 26 6 2 0.167 12 0 0 28.1 0 0
*9/27 27 3 1 --- --- --- --- --- --- ---
10/4 28 3 0 0.308 0 0 0 0 0 0

L A
T EEREE B H
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Zo- 2011 & B 2R g o B I AR I B s B Y RERS R TS
F Fedp B4 47 -

7
~

)8

T35

10 ¥

(=% -E-

R BA iR T

rymy P 0376 0.489 0.532
548 B P_value 0.048 0.008 0.004
w3t A0 B T i -0.669 0.124 0.166
S P_value 0.002 0.625 0.510
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-~ % B L% 5k % (Wilcoxon Signed Rank Test) ezt &7 44 ik 8 F € &
FARIT P AR o

v nerme EORT e S

S 15 12 58.0 0.073 1.250

Male C 15 11 37.0 0.378 0.000
w 15 9 0.0 0.997 -1.000

S 15 12 17.0 0.961 -1.500

Female C 15 12 47.0 0.278 0.500
w 15 13 13.0 0.989 -2.000

S:HLBWAHES S C: &3 ES W 6 wkF
LR REATHEFAN0
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L -~ B ELE sk (Wilcoxon Signed Rank Test) i3t & 44 dx £ F € &

FRE R -

Wilcoxon Estimated
N N for Test Statistic P Median
S 15 12 58.0 0.937 1.250
Male C 15 11 37.0 0.655 0.000
W 15 9 0.0 0.005 -1.000
S 15 12 17.0 0.046 -1.500
Female C 15 12 47.0 0.748 0.500
W 15 13 13.0 0.013 -2.000

S:HLRMWEIES C: ARG W Ry
PR A EREF 0
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M s TS TR R AR S A o
HELEE T4 E 2 prifih e S - FALS At o] g P RAHE ¥ ML
B0001 0/0/0 0/0/0 2/0/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0002 0/0/0 0/1/1 2/0/1 0/0/0 0/0/0 2/0/1 0/0/0 0/0/0
B0003 0/0/0 1/2/2 1/712 0/1/1 0/0/0 0/0/0 0/0/0 0/0/0
B0004 0/0/0 0/1/1 0/11/2 0/0/0 1/0/1 0/0/0 0/0/0 0/0/0
B0005 0/0/0 0/1/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0006 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0007 0/0/0 0/1/1 0/3/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0008 0/0/0 0/7/2 0/1/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0010 0/0/0 0/2/1 3/4/2 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0011 0/0/0 0/0/0 3/4/2 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0012 0/0/0 1/212 3/2/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0013 0/0/0 0/9/2 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0014 0/0/0 0/8/2 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0015 0/0/0 0/2/1 1/1/1 0/1/1 0/0/0 0/0/0 0/0/0 0/0/0
B0016 0/0/0 0/6/2 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0017 0/0/0 0/1/1 0/1/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0018 0/0/0 0/2/2 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0019 0/0/0 0/11/2 0/1/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0020 0/0/0 2/6/2 0/2/2 0/0/0 2/0/1 0/1/1 0/0/0 0/0/0
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HELEE T4 E 2 prifih e S - FALS At o] g P RAHE ¥ ML
B0021 0/0/0 0/1/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0022 0/0/0 0/1/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0023 0/0/0 0/6/2 0/3/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0024 0/0/0 0/0/0 0/1/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0025 0/0/0 0/8/2 0/0/0 0/0/0 2/0/1 2/1/2 0/0/0 0/0/0
B0026 0/0/0 0/1/1 1/212 0/0/0 1/0/1 0/0/0 0/0/0 0/0/0
B0029 0/0/0 0/9/0 0/1/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0030 0/0/0 0/0/1 0/0/1 0/0/0 0/0/0 0/0/0 3/5/0 3/0/0
B0031 0/0/0 0/3/0 0/2/0 0/0/0 0/0/0 0/0/0 0/0/2 0/0/1
B0032 0/0/0 1/1/2 1/0/1 0/1/0 0/0/0 0/0/0 0/0/0 0/0/0
B0033 0/0/0 0/1/2 0/2/1 0/0/1 0/0/0 0/0/0 0/0/0 0/0/0
B0034 0/0/0 0/0/1 2/3/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0035 0/0/0 0/0/0 2/0/2 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
B0036 0/0/0 0/0/0 2/2/1 0/0/0 0/0/0 2/0/0 0/0/0 0/0/0
B0037 0/0/0 0/0/0 2/0/1 0/0/0 0/0/0 0/0/1 0/0/0 0/0/0
B0038 0/0/0 0/0/0 0/0/1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
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