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Distribution of frogs in paddy fields in the Nobi Plain, central Japan
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(Abstract)

Distributions of frog species occurring in paddy fields in the Nobi Plain were surveyed. A total of 279 paddies
largely covering whole of the plain were selected, and callings of frogs were recorded for three minutes in late May
and middle-late June at each of these paddies. Each of the acoustic records was subjected to an assessment for the
presence/absence of each frog species through careful examination by hearing. As a result, we could have illustrated
distributions of six native species (Hyla japonica, Pelophylax nigromaculatus, P. porosus brevipodus, Glandirana
rugosa, Fejervarya kawamurai, Rhacophorus schlegelii) and one invasive species, Lithobates catesbeianus. Of
these, P. p. brevipodus, a taxon regarded as highly endangered in some other areas of Japan, proved to be quite
common almost throughout this plain. In contrast, occurrence of G. rugosa was confined to a part of the Seino
area: this frog was not found from most other parts of the plain. On the other hand, L. catesbeianus was intensively
recorded in the lowland area around the Kiso three rivers, where impact of this exotic, highly carnivorous species

upon native paddy-field fauna through predation is much concerned from a viewpoint of biodiversity conservation.
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B EXFERAETATo /2 g e Xy v aa—F, FdH, AR, 1B EFEOE2NHE FCKIM T3 & RP %D o 72
bOE X, HOGMIKPDH-7-bDEA, EliEKEOL Lz, HRRIMTIIEHRATE o720 % -, 5 HOH
HCOMER LM 1, 6 HOWATORMER LM% 2, WA CHRLHEEZ3 LA 7Y 2k TIAIL,
N bWV, FN L FIVIVITIIN, JVF L VFHIIN, AR AT IIN, Tl ab—=F)VT N
I, UYLV IOV, ta W EFELRMERRZEAY, R T HAUERR L 2T, tb: FE T -4 TR VATV O & E R
MR TE o 7eh’, MAEDBI CHERL L 72T e 85 7T — ¥ Tl U I ATV OB E A5 ] 7213 6 J T L2
TERDo7275, MAEB LA THERR L 723,
Localities, mesh codes, dates, irrigation schedule, and results of the surveys for callings. Statuses of irrigation were: x-marks, no water
at all; triangles, partially irrigated; and circles, completely irrigated. Results of surveys for callings were: -, no calls were recorded at
all; 1, calls were recorded only in May surveys; 2, calls were recorded only in June surveys; and 3, calls were recorded in both surveys.
Hj, Pn, Ppb, Gr, Fk, Rs, Lc represent Hyla japonica, Pelophylax nigromaculatus, P. porosus brevipodus, Glandirana rugosa, Fejer-
varya kawamurai, Rhacophorus schlegelii, and Lithobates catesbeianus, respectively. *a, no calls were recorded at all but at least one
adult was collected; *b, calls were not recorded as acoustic data, but were actually heard; and *c, calls were recorded as acoustic data
only in one of the May and June surveys, but were actually heard in both surveys (*b and *c were shown only in Lc) .

WAEH AR T RBARBL
Date Irrigation Calling
4 AR 5fAyYaa—F T 14 7L v F < DS vy
Pref. Locality Mesh Cord MAY JUN MAY  JUN Hj Pn Ppb Gr Fk Rs Le
TR FPARERT 5236-65-2 25-May  23-Jun O O 3 - 2 - 3 2°
AT R e 5236-55-4 25May 23Jun O O 3 3 3 2
TV AR SR 5236-56-3 25-May  21-Jun O O 3 3 3 -
A 3 5236-55-2 25-May 22Jun O O 3 3 3 3°
TV /NI 5236-55-4 25-May  23-Jun O O 3 - 3 3 3
T2V TR PRAT 5236-55-4 26-May  24-Jun O O 3 1 3 3 -
FPET 0T 5236-65-4 25-May  23-Jun O O 3 - 3 3 -
TV T H AT 5236-55-4 25-May  23-Jun O O 3 1 3 3 2%
Eainnipai) 5236-65-2 25-May 21Jun O (@) 3 - 3 3 3®
S5 V61T g T Y 5236-65-2 25-May  21-Jun O O 3 1@ - 3 3
TG AR IHT 5236-55-4 25-May 23Jun O O 3 - 3 3 2
FPG PNy 5236-65-2 25-May  23-Jun O O 3 3 3
& EHARH 5236-66-1 25-May 21Jun O O 3 3 - -
HEHEEIT B 5236-66-1 25-May  21-Jun O O 1 - 3 2
& FWLEN T 25 5236-56-3 25-May  21-Jun O O 3 3 3 -
& FHLEMER 5236-66-1 25-May 21-Jun O O 3 3 3 3¢
HFENTiH 5236-66-4 25-May  21-Jun O O 3 - 3 3 2%
—E AR IFT 5336-06-2 28-May 19Jun O @] 3 3 3 3 -
— Ay 5236-76-3 23-May  15-Jun X O 3 - 3 3
—E AR 5236-76-4 28-May 19Jun O O 3 1 3 3
—E Y 5236-76-3 23-May - O - 1 1 1
BT AR 1T HL/ N 5336-06-1 23-May  15-Jun AN O 2 1 3
— ey 5336-06-1 23-May  15-Jun O O 3 3 3
—E LSy 5336-06-1 23-May  15-Jun X O 3 3 2
—H e 5336-06-1 28-May 19 Jun O O 3 3 3
—E AR A 5236-76-4 24-May  18-Jun O O 3 - 3 3
— =i TNy B 5236-76-4 28-May 19 Jun O O 3 3 2 3
VTR 5236-76-3 24-May  18-Jun O O 3 - 3 2 3
—E AN A 5236-76-3 24-May 18Jun O @] 3 - 2 1
—E AN B 5236-76-1 24-May  18-Jun O O 3 1 3 3
Rl — i 2 1Ty 5236-66-3 24-May  18-Jun @] @) 3 - 3 3 -
iRl oz i 7 AT 5236-66-4 24-May 18Jun O O 3 1 3 1 2
T e TS Y 5236-76-2 24-May  18-Jun O O 3 3 3 -
R A B3 0T 5236-66-3 25-May  21-Jun O O 3 3 3 1®
BT AL ACTLIY T 5236-65-4 24-May  18-Jun O O 3 - 3 3
Rl IR AHL AT I A 5236-65-4 24-May 18Jun O O 3 1 2 3
AR AL ACT M A2 YL 5236-75-2 24-May  18-Jun O O 3 1 3 3 -
iR e 1 4 5236-66-3 24-May 18Jun O O - - 3 3 2°
AR 50T 5236-66-3 24-May  18-Jun O O 3 3 3 -
FRI VG 0y 5236-66-3 25-May  21-Jun O O 3 3 3 3
il D s 5236-65-4 25-May  21-Jun O O 3 - 3 2°
AR P-FIHT 5236-65-4 25-May  21-Jun @] O 3 3 3
R A B A i T 5236-76-1 24-May  18-Jun O O 3 - 3 3
KT ZE /NG 5236-77-4 28-May  19-Jun X O 3 1 - 2
NGRS 5336-07-2 28-May  19-Jun X O 3 - 2 -
PNl 5336-07-4 28-May  19-Jun O O 3 1 - 3 1
KL T B PG 5336-07-2 28-May  19-Jun A @] 3 1 3 3 -
pNIINBRES 5336-07-2 28-May  19-Jun X O 3 1 3 3
‘G AL 5236-76-2 26-May 27-Jun O O 3 3 2 -
fA SN R 5236-66-2 25-May  21-Jun O O 3 - 3 2"
S T A T T R T 5236-56-1 25-May  22-Jun @] (@) 3 3 3 -
HEERER AR B AR 2 9 5236-56-1 25-May  22-Jun O O 3 3 3
& H IFT /N Y 5236-67-4 - 27-Jun - O 2 - 2
& H it 0 5237-70-3 - 27-Jun - O 2 - 2
EREIiEle 7 5237-70-1 26-May  27-Jun O O 3 1 3 3
F H IRl Ty 5236-67-4 26-May - O - 1 1 - 1
F& H H 1l AR 5236-77-2 26-May  27-Jun O O 1 1 3 2
# H I v R I 5237-70-3 - 27-Jun - (@) 2 - - 2
& H iy e i my 5237-70-1 26-May  27-Jun AN O 3 3 2 2
# H Il 5T 5236-77-2 26-May  27-Jun O O 3 - 3 3
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Table 1. Continued.
WA H AR Tife BRI
Date Irrigation Calling
W4 A%, 5fiAyyaa—F T N 5 v F 2= va Y
Pref. Locality Mesh Cord MAY JUN MAY  JUN Hj Pn Ppb Gr Fk Rs Le
T FRH Y KNP 5236-77-2 - 27-Jun - O 2 2 - 2 - -
et IREA 5236-67-3 26-May - O - 1 - 1
Bl Ay 5236-66-4 26-May  27-Jun O O 1 1 3 3
e R R 5236-76-2 26-May 27-Jun O O 3 1 3 1
[ nEE 5236-66-4 24-May  18-Jun X O 3 1 -
TLR R Y 5236-76-4 28May 19-Jun X @) 3 1 - 3 3
VL T AT 5236-77-3 28-May 19-Jun A O 3 1 3 3
VLT T H T 5336-06-2 28-May 19Jun O O 3 3 3 3
VLR T A T 5336-07-1 28-May  19-Jun X @] 2 - 2 -
ANBCTR 5236-77-2 26-May 27-Jun O O - 3 3 2n
ANBC R 5236-77-4 28-May 19 Jun A& O 3 3 2
ANt AEs L 5236-77-1 - 27-Jun - O 2 - 2 2
ANBCTT P 5236-77-4 28May 19Jun O O 3 1 - 3
/N B T 5236-77-1 26-May 27-Jun = O ©) 3 - 3 3
AN A 5236-77-1 26-May  27-Jun & O 1 3 3 3
AN T A DR 5236-77-3 28-May 19Jun O O 3 1 3 2 -
R T AEENT 5236-56-3 26-May 22 Jun O @] 3 3 3 2m
e ST L 5236-66-1 25-May 21Jun O O 3 3 3 1°
S T B T 5236-56-3 25-May  21-Jun O O 3 3 3 1°
ST ER 1 5236-66-1 25-May 21Jun O (@) 3 3 3 1
Gty R il e 1 XA G T 5236-56-4 25-May 21-Jun O @) 3 - 3 3 3n
Ziti 1 X g 5236-56-3 25-May 21Jun O O 3 1 3 3 -
SR T O AR R 5236-56-1 25-May 22Jun O O 3 3 3 2%
Al e 7l DR 5236-56-2 25-May 22-Jun O O 3 3 3 2n
VU H RS LT 5236-77-1 26-May 27-Jun O @) 3 3 2
[EEES S LI 5236-67-3 26-May - @] - 1 - 1
Lt IVNELIPNEY 4 5236-77-3 28-May  19-Jun X O 1 2 2
FHIARR TR L 5336-07-1 28-May  19-Jun x O 3 3 2
FERRR AT o457 5236-77-3 28May 19Jun O @] 3 3 3
FERTRE: T i ke 5336-07-1 28-May 19Jun O @) 3 3 2 -
P AT 5236-46-3 25-May 22Jun O O 3 1 3n
e TSR T 5236-55-2 - 24-Jun - O 2 - 2 -
PRE T 5236-46-3 25-May  22-Jun O @] 3 2 2 20
BRE AT A 5236-56-1 25-May  22-Jun = O O 3 3 3 -
RE T B 5236-56-1 25-May  22-Jun = O O 3 3 3
TR T 5236-56-1 25May 22Jun O O 3 3
PRE =R 5236-46-3 25-May 23Jun O O 3 3
T 117 6 L 5236-46-1 25-May 23Jun O O 3 3 3
B T 5236-55-2 25-May  22-Jun = O O 3 3 -
PRETTHORIR 5236-46-3 25-May 22Jun O O 3 2 - 3 2n
IR 5236-55-4 26-May 23Jun O @) 1 3 3 2
G I 7N I 5236-75-3 25-May  22-Jun X O 3 2 2 -
N VNS 5236-75-3 25-May 22Jun O O 1 3 3 2
N SNBSS 5336-05-1 23-May  15-Jun X O 2 2 2
22 A W e 5336-14-2 25-May  15-Jun = O O 3 - 2 2 3
NS E S 5336-14-2 25May 15Jun O O 3 1 3 3 -
TR VY 5336-15-1 25-May  15-Jun X @) 2 2 2 1
L\ N H 5 5336-04-4 25-May 15Jun O @) 3 2 3 -
7\ 2 AT AR 5236-75-1 25-May 22Jun O O 3 3 3 2
2 R 2 I A8 11 5236-75-3 25-May  22-Jun = A O 3 - 3 -
NS FARUIE YA 5236-75-3 25-May 22Jun O O 3 - 3 3 2
2\ TR 2 N ET AR A 5236-74-2 25-May 22Jun O @] 3 3 - 3 2
SR ZETR L Y R 5336-14-2 25-May 15Jun O O 1 3 - 3
HEAERR U T A5 4 5336-14-2 25May 15Jun O (@) 3 3 2 3
SH LA it T = 5336-14-3 25-May 15Jun = O O 3 3 2 3
AT T 5336-14-3 25-May 15Jun O @) 3 3 2 3
HETREZE T AL T 5336-14-3 25-May 15Jun O O 3 3 3 3
B SiE S I LIRE VN 5336-14-4 25-May 15Jun O @) 3 3 2 3 -
LR 2L = 5336-14-4 25-May 15Jun O O 1 - 2 2 3 1
SRR 2E NI A5 5336-24-1 25-May 15Jun O O 3 1 1 2 3 1
SRR Y HL i 5336-15-3 25-May  15-Jun = A PaN 3 1 3 3
fiESiVN gl g 5336-14-4 25May 15Jun = O @) 3 3 3
fiS SN gl 5336-15-3 25-May 15Jun O @) 3 2 - 3
TR K BT 5 5336-14-2 25-May 15Jun O @) 3 2 2 3 -
KA il 5 BNy 5336-04-3 24-May  21-Jun O O 3 3 1
KA & v 5236-74-4 25-May  22-Jun X O 2 2
KIATREER 5336-04-2 25-May  22-Jun X O 3 2 2 - 2
KTt 7 AT 5336-04-4 25-May  15-Jun X @] 3 - 2 3
KA 17 B FEHT 5336-05-3 25-May  15-Jun X O 2 - 2 2
KA F A EIT O A 5336-03-2 24-May  21-Jun O O 3 1 3
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Table 1. Continued.
A H HEARIRL 2N
Date Irrigation Calling
B4, A4, 5fAyyaa—F 7= 2 7 v F 2= P EPs
Pref. Locality Mesh Cord MAY JUN MAY  JUN Hj Pn Ppb Gr Fk Rs Le
IR R B AT A B 5336-03-2 24-May 21-Jun O @) 3 - - 3 1
KN 5236-75-3 25-May ~ 22-Jun X O - 1 3
KT A 5336-04-2 25-May  15-Jun X O 3 2
KA SNy 5336-04-2 24-May 2l-Jun & @) 3 - 2
PR 5336-04-2 25-May  2l-Jun X O 2 3 2
K T BMR AT 1A 5336-05-1 23May 15-Jun X @] 2 2 2
I 17 AR 5336-04-4 25May 15Jun O O 3 3 3
KIE A 5236-74-4 25-May 22-Jun A O 3 3 3
KTl RIRNT 5336-05-1 25-May  22Jun X @) 1 3 2
Py 5336-05-1 25-May  22Jun X O 3 - 3 3 -
T AN A 1 5236-65-1 25-May 23-Jun O @) 3 1 3 3 1
e RN 5236-65-1 25-May 23Jun O O 1 3 3 2
e T L N R 5236-65-3 25-May  22-Jun = O X 3 3 3
HhEEE T RN S 5236-65-3 25-May 23-Jun O O 3 3 3
AR AR LWV i 5236-65-1 25-May  23-Jun X x 3 3 3
AT RN SN S 5236-65-3 25-May 23-Jun O @) 3 - 2 3 -
TR T I 4 T 5236-65-1 25-May  23-Jun X @) 3 1 3 3 3
TR ORI 5 B 5236-64-4 24-May 21-Jun O O 3 - 3 3 -
HEEETT RN 52 5236-75-1 25-May 22Jun O O 3 1 - 3 2
i T T s 5236-65-3 25-May 22Jun O O 3 1 3 3 2
TR T i 5236-75-1 25May 22-Jun O O 3 1 3 3 -
T TP T J 5236-65-3 25-May 22Jun O O 3 1 2 3 2
B IR v T 5336-07-3 27-May  14-Jun X O 3 - 2
K By 5336-07-3 27-May  14-Jun X O 3 3 3
s I s AT 5336-17-1 27-May 14-Jun O O 3 - 2
F A B IO FTIT 5336-07-3 27-May 14-Jun % x 3 1 3
7 I ZE R T 5336-17-1 27-May  14-Jun O O 3 1 - 3
A5 ST R IR AL B T 5336-16-2 27-May 14-Jun % O 3 - 3 2
A T T AR ST T 5336-17-1 27-May 14-Jun A X 3 1 - 2
T T T R L T 5336-16-2 27-May  14-Jun X @) 3 1 1 2
A5 ST R IER £ WY 5336-07-3 27-May  14-Jun X O 3 1 3 2
A5 JEU T 1 S Y 5336-06-4 27-May  14-Jun X O 3 - 2 2
ARSI 0y 5336-06-4 27-May 14-Jun % O 3 1 1 3
7 I s T 5336-06-4 27-May  14-Jun O O 3 1 3 3
T I i VG T 5336-06-4 27-May  14-Jun X O 3 3 3
T I T i ST 5336-07-3 27-May 14Jun O O 3 - - 2
o] SRR A I R 5337-10-2 31-May 12Jun O O 1 1 3 3 -
LIBEH S E NS 5337-10-2 31-May 12Jun O O 3 - 3 1
o] Bl R A% 5337-00-4 31-May 12Jun O O 3 - 3 3 1
R HOA 5337-10-1 3l-May 12Jun O O 1 1 - 3 -
o] YT 5337-00-3 31-May 12Jun O @) 3 3 3 1
] B 5337-10-2 31-May 12Jun O O 1 3 1
o] Rl 5337-00-4 31-May 12Jun O O 3 2 3
TSR 1 320 6 45 5337-10-3 31-May  12-Jun O O 3 2 3
NSRS MT H AR 5337-10-4 31-May 12Jun O O 3 3
I ER SN K ST 5336-17-2 27-May 17-Jun O O 3 3 -
TSRO LA 5336-17-2 27-May 17-Jun O O 3 - - 3 1
iy LIPNII] 5336-17-4 27-May 17-Jun =~ O @) 3 1 3 3 -
PR VAN RE LI R 3R v 5337-10-4 3l-May 12Jun O O 3 1 - 1 1
SRR\ e a0 5337-10-4 3l-May 12Jun O O 3 3 3 -
I T BR 5336-15-4 24-May 25Jun O @) 3 - 3 1
I BTl b 5336-16-2 27-May 14Jun O O 3 2 3
I Tl A 4 5336-154 24-May 25-Jun O X 3 3 1 1
I B 7l 7 FH PG 5336-16-2 27-May  14-Jun O (@) 3 1 3 -
I B 7 5 ) 5336-25-2 25May 13-Jun O O 3 2 3 1
I BT T 5336-16-3 24-May 25Jun O O 3 - 3
G R 5336-15-4 24-May 25Jun O O 3 3 . 3
I T BB 5336-15-2 24-May 25-Jun X O 3 - 2 2
[CA=N o 5336-16-1 24-May 25Jun X O 2 2 2
Il BT 9 FH < 5336-15-4 24-May  25-Jun O X 3 - - 3 -
i 7l e Bk 5336-26-2 25-May  13-Jun X O 3 2 2 2 1
il B 7 P 5336-15-2 24-May 25Jun O @] 3 1 3
[G2N ket 5336-15-4 24-May 25Jun X @) 2 - 2
I B 17 KA 5336-15-4 24-May 25Jun O O 3 3 3 -
[CZAPNLS 5336-16-4 25May 13Jun O O 3 3 1
I B T 5336-16-3 24-May 25Jun O O 3 - 3 1
I BT R 5336-05-4 24-May 15Jun X O 2 2 2
I B T VG 5336-05-4 23May 15Jun O O 3 3
I8 5717 H L 5336-05-2 24-May 15Jun X O 2 - 2 -
I Tl A 5336-16-4 25-May 13Jun O ©) 3 1 3 1
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Table 1. Continued.
AT H AR BRI
Date Irrigation Calling
4 AL 5fAyv2a—F T % ¥v v F < v Y
Pref. Locality Mesh Cord MAY JUN MAY  JUN Hj Pn Ppb Gr Fk Rs Le
U UL I T A 5336-06-3 27-May 14-Jun A O 2 - 3 - 2
I B TR T A 38 5336-05-2 23-May 15Jun X O 3 3 2
I BT R G K 5336-05-4 24-May 15-Jun X O 2 2
[EINFRiiE g 5336-16-4 25-May 13-Jun O O 3 3 -
ELIPN 2 5336-17-2 27-May 17-Jun O O 3 1 3 1
BT 5336-17-3 25-May 13Jun O O 3 3 - 3
B ERR 5336-17-3 27-May 17-Jun = O O 3 3 3 -
B 5336-17-3 25-May  13-Jun AN O 3 - 3 1
34 713 L T 5336-17-4 27-May 17-Jun O O 3 1 3
PATIE BL 5336-26-2 27-May 17-Jun O O - 3
P T PRI 5336-16-4 25-May 13-Jun % x 3 3
nReIIPN 3 5336-26-2 27-May 17-Jun O O 3 1 3 -
EI G| 5336-16-4 25-May 13-Jun X X 1 - 3 1
% TR BT 5337-00-4 31-May 12Jun O O 3 1 - 3 1
YIS TRAEANMT R 5336-05-2 23-May 15Jun X O 2 2 2
S AR R TR A £ 5336-06-3 27-May 14-Jun X @) 3 - 2
) e BRI R T AR = 5336-06-3 27-May  14-Jun A O 3 3 3
T /INRERT 5336-05-2 23-May  15-Jun X O 2 2
Bl ey 5236-75-4 25-May ~ 22-Jun X O 3 2
REECTE I 5236-75-1 25-May 22Jun O O 3 - 3
PR ITIEARN A 5236-75-4 23-May 15Jun A O 3 1 3 3
ST IEAN B 5236-75-4 25-May  22-Jun A O 3 - 3 3 -
AN R B 2 JEUHT FR 5336-03-2 24-May  21-Jun (@] O 3 1 3 1
AR R 4 J5UT 1 4 Dt 5336-03-2 24-May 21-Jun O O 3 1 - - 1
AW AR 5 H: 5336-04-3 24-May 21Jun O O 3 1 - 2 3
ENVHERRIEA 5336-04-1 24-May 21-Jun O O 1 1 3 3 3
ENVEHE RN 5336-04-1 24-May 21-Jun O O 3 3 3 3 -
Bkl 24 5336-05-3 23-May  15-Jun X O 2 2 2 2
ki K H 5336-05-3 23-May  15-Jun X O 2 2 2
T AL 22T 5336-05-3 23May 15Jun X O 2 2 2
T R S 5336-05-3 23-May 15Jun X O 2 - 2 2 -
LI ARy 5337-10-3 27May 17-Jun O O 3 1 2 3 1
SEBIBETIEEFNT A 5336-17-2 27-May - O - 1 - 1
SRS TSR 0T B 5336-17-4 27May 17-Jun O O 1 - 3 3
SN T R WY 5337-10-1 3l-May 12Jun O O 2 1 2 3
FEWIET TR IS A 5337-10-4 31-May 12Jun O O 3 - 2 3 -
SEWLIN T RN B 5337-10-4 31-May 12Jun O O 3 1 3 3 1
ESIBATE R 5337-10-1 31-May 12Jun O O 3 1 2 3 -
SN T e T 5336-17-4 27-May 17-Jun O @) 1 1 2 2 1
S TR 5337-10-2 31-May 12Jun O @) 3 3 -
eyl LRy 5337-10-3 31-May 12Jun O O 3 - 3 - 2
el s 5336-27-1 27-May 17-Jun O O 3 1 - 3 1
Fiplivh e 5336-27-1 27May 17-Jun O O 3 1 3 2 3
A HERRAL 7 MY A A 5336-15-2 24-May 25-Jun O @] 1 - 3
AT A 5336-15-3 24-May 25Jun O @] 3 1 3 3
ARYT L E 5336-15-1 24May 25Jun O O 3 2 2 1
ARYETTHHF 5336-15-4 24-May 25Jun O O 3 - 2 1
AHLTi /Ml 5336-15-1 24-May 25Jun X O 2 2 . 2 -
AYLTE SR B 5336-15-3 24-May 25Jun O X 3 - 3 2 3 1
ARYTRE 5336-15-3 24-May 25Jun O O 3 1 2 2 3
ARYETLESY 5336-15-1 24May 25Jun O O 3 1 2 - 3
ARG B 5336-15-1 24-May 25Jun O O 3 3 3 1
ES 3iiF 5336-15-1 23-May 15Jun X O 2 - 2 2 -
IS T 5 5336-26-1 25-May 13Jun O (@) 3 1 3 1
TR 5336-26-1 25-May 13-Jun O O 3 1 - 3
kN 5336-25-2 25-May  13-Jun X (@) 1 3 3 -
IR T 5336-25-4 25-May 13Jun O O 3 3 1
INENIFEZS 5336-26-1 25May 13Jun O @) 3 - - 3 -
1 B S 5336-26-1 25May 13Jun O O 3 1 3 3 1
NN ey 5336-25-2 25-May 13-Jun O O 3 1 3 -
R 5336-25-2 25-May 13-Jun O O 3 1 - 3 1 -
LT AERN 58 5236-74-2 24-May 21-Jun O @) 3 1 3 3 2
FELTRAEBNTLH 5236-74-4 25-May 22-Jun O O 3 3 3 3 -
A FAIPN g 5236-74-2 24-May 21-Jun O O 3 - 3 - 2
FEEMAEENIRE 5236-74-3 24-May 21-Jun O O 3 1 - 3 1
E A HE AR RSN 5236-74-4 25-May 21-Jun X O 2 - 3 2
FELIAELNTH 5236-74-2 24-May 21-Jun O O 3 1 3 3
FEEMAELN N 5236-74-4 24-May 21-Jun O O 3 3 - 3
s Al 5236-74-3 24-May 21-Jun O @) 3 2 3 3
FEER AL Hi il 5236-74-2 24-May  21-Jun aN O 3 3 3
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Table 1. Continued.
AN AR T FRARIL
Date Irrigation Calling
W SR 5tAyvaa—F TV %4 ¥ v F A2 va vy
Pref. Locality Mesh Cord MAY JON MAY  JUN Hj Pn Ppb Gr Fk Rs Lc
ZER O RAAOREIRAT A 5236-55-2 25-May  22-Jun O O 3 - 3 - 3 - 1°
F 20 B R WY G5 ¥ b 5236-45-4 25-May 22-Jun O @] 3 3 3 3®
ESANEZ LI 5236-55-3 25-May  23-Jun O X 1 - 3 1
RN L BNl 5236-55-3 25-May 23Jun O o 3 3 3 2
ES AR 1IN SN i) 5236-55-2 25-May  22-Jun O O 3 - 3 1°
FAMREITE)I 5236-55-1 25-May  23-Jun @] @) 3 3 -
iR BN 5236-55-2 25-May  23-Jun O O 3 - 3 1
FATR RS 5236-45-4 25-May  22-Jun O O 3 2 3 A
AR BT E 5236-45-4 25May  22Jun O @) 3 2 3 -
F2k. MPTMICERPIER S N L)V (TERIEICRS) e ZONR. "p IFERSHER SN/ L&, IR E N

MolzZ L HIRT.

Table 2. Number of species and species composition of native frogs co-occurring at each paddy. Symbols "p" an

presence and absence of each species, respectively.

non

indicate the

Hli% o RTEL =RV TRATIV A R FIXYFVIATIN VFHIIV A ATV Yalb=FNTEHIN
Number of species  Number of localities Hyla japonica Pelophylax nigromaculatus ~ P. porosus brevipodus ~ Glandirana rugosa Fejervarya kawamurai  Rhacophorus schlegelii
14 1 - - - - D B
2 f 46 p - - - D -
3 - - p - p -
1 D D - - - -
2 p - D - - _
3 108 p - p - D -
21 P P - - P -
3 p - - p p -
1 D - - - D P
1 p p - - - p
47 42 p p p - p -
12 p - p p p -
2 P P - P P -
3 b - p - p p
11 P P - - p P
5 fill 4 p p p p p -
5 p p p - p p
2 p - p p p p
6 fll 1 D D D D D D

MRS N 7O AR % 25 1 B & 4 2 IR
T, SRV TRALIVIGRETEOIZIZESO/KHT
RSN (1A, b2y AV iEad
THEREN2LDOD, =k 7T IIVIZINRD L
A TIE A 7% <, FRSPFEEIC B W TR F ORER S
NawHiE2xH -7 (BE1XB). FIVFILHT
WL, ERED IRV OKH TR RS2 T - 72
LoD, MheTHEI N BI1KC). —F, %
OO L IR Y FH IV D5 IL XD /ETHY
T, T oo TEM RE, HER, K
T, Z2EH) ol oKHICE Sz (581X D).
AT HIVIF= ARy T ATV EFERE 1FITETOK
HCHRENZ (B1KE). Y2 =7 V74 4T
VOGAEE DD TRATT, ZFMEMOKETILEe
CHERRE T, BRI O IR OIKHIZIR & 17z (58
1R, 7o TV OEEFIIREZNO T 4E
LCRERR S L (552 1X).

z =

MR 2 s BRI E LT { 72121, W5
HEY O L BAEO SR Z IEHEICH S 2 E23& D
OTEETHLD., LrLERIE, 29 LEHREE
B ENHEHELWIGE D D% v, BRI B 2 il
IFRLERICFE S L, R o TN 2 B L
L5 TH5L. Fo—HEUL T AHERL (FIv
TNV HAITINE NIV, XAV EYFH
IOVEE) IZRFAENRLT L, 2072029 LIz
WTIE, HUitskEz 20 I FREHATEL2WEEL AL
7w,

KWFZECTIro721C La— ¥ —%Hwizh ZVED
SATRANL, IRHIP A AEICTAE TS, FEE O
EPHEOHEEICHE VRE L2\, 20720, 4l
DEIITKRABTFST L THRET L) 2REICD
FHEELTHL TS, —ATHROAFEIET LD
BN OBE N OB ZITR T W eI, £
D1 DFFEROBRUNTFE DI LETH D, Sk e
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FA1R.IBEFHERAETICL > TR ONIKIEE R TVEHOGARN., A =k T7~<H ), B: bH<HT)N, C:FITYFL

Fig. 1.

ALV, DI VFHAIN, E: AXALN, F:ab—7VTAATN. O BEFIPMHERTE Lo/, A5
HORWEEFAHERTE 72, W6 HOAREFAPMERTE /2, @:5H, 6 HE bIBEFEIMERTE M. A —
JU/N—{1% 10 km.

Distribution maps of native frogs in paddy fields of the Nobi Plain. A: Hyla japonica, B: Pelophylax nigromaculatus, C: P. porosus bre-
vipodus, D: Glandirana rugosa, E: Rhacophorus schlegelii, and F: Fejervarya kawamurai. Closed and open circles indicate localities,
at which callings of given species were recorded in both May and June surveys, and were not recorded in neither of the surveys,
respectively. Closed triangles and squares indicate localities, at which calls were recorded only in May and June surveys, respectively.
Scale bars=10 km.
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L7 7 ORREFERCZOMBIC B 5254 % 2
L6, Ags ATHOREETHIULEOH D ANE
BT AR TH - 7213 T TH D (FHIE, 1996;
IR, 2012). L2 LBIFEIZ B KR 2558 Vo I BRI
B TiE, 5 H TR 2 REKRDOKHL EHh o7
(HE3M). ZD7d6 AR THIZHFAEZIT, EE
AR E RA T2 DTH D,

ATFF2 I3 R P B 412 350 F B 3l 22 20 A R 38
BAHMELTEBY, SMHOA&LEERERBREEZ R
FATELLI LTV RZNEL TR\, 2D,
BN HMIRRBED L) LRI L > THES
TWADOPERET H121E, o7 Fa—F 2 nEs
b, FHIESFERO KBRS & 7 TOVEEE O FEALL
2B L Cid, KEIEA (2010, 2012) LHPIEA (2011)
REDHETLCBY, WIBWER (MK RE) %
NEWER (THROBLRRKHERTHL L) HLo
BEMESIR R SN TG, 29 LRI 2R BN 3
DN R, RWIZE TR S 7z &9 i 2 554
B EMAGHLELZ LT, FHOGAEREL T
LEIZEIDECHLZENTE L EHHFEINLD,
) Li#Em IS BoMEE L, 2 TIEAZE T
LMo T2 OPOREN M T 5128 L7
Uy,

1. 7Y 4ITAIILDOSH
FIX TN~ HTIVIE, REFEOREKEDH 5 6

F2R.BEFHEIL o THRONIY YA T VOGAI. &
FLEIIOWTIREE 1 IS,
Distribution map of Lithobates catesbeianus in paddy fields

Fig. 2.
of the Nobi Plain. For symbols, see the caption of Figure 1.

BIX. AT EICBIL2BBE22MAKRE. O:5 Ao
BRI ICHK SN Tz, @ 15 H AT

WBHAD T o572 oz, B L IF—E L 2k
ENTWeh oz k. A7 — )V 3—id 10 km.

Fig. 3. Map of areas surveyed showing timing of irrigation. Open

and closed circles indicate localities, at which paddies were
already irrigated, and were not yet or only partially irrigated
in our May surveys, respectively. Scale bar=10 km.

FILETHERE S L, £ O R PHILIAIRIZ D725 T
7o, REIE2 (2012) 1, S 0FEHTH 5 AKE=
T BWT, RN ESEmRE T LTw5b
CHBEDLETF IV I NI T IADPER LTSI &
2oV TC, [BERESBORE =N OMREFETH Y,
H KA OE S HPMEEE TIED 50 & X CERET
REICL TV B RSNG| Lk _Tnwb, —F, &
W72 Cld T TY &L~ T )V AE I IR &3, it
TG, & 5 WV IZRIRH A Y 2 PR RE R IL S (B
FAFA, 1994) IZBWTHILKTERR SNz, FRF
BPICBERE S AV =00, WS Hs T, »AHEERKRD
& 5 I oo B EEA B O K b & O ARFEDL < AT
I EBHSNTWS (BH - 336, 2014). 29 L
S EZLERMIBOF TV IV T IV,
W3 LA TR ASE W RFE L TW A b T
HWEHER SN, Ko THMERE L TV EERIZD
WCIITHIREI DL EETH 5.

2. YFHIINDAH
VFHIZNVEEMEO PR TIHIZIZEEHE L L
SNTED (FHIER, 2009), AFIAT D MHRHIRO L

IRVOKHIZER L THfi L TwWefiid, T<CHR6N
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T C LR CE oo 7. AWFZECIIE %2
IKHNZBR > 72728, RFEDSHERE SN 7o s T O,
KRHEPANOBEE: (720l 7 &) 1ZE - T
LA REMEIIRETE v, L LERICZE ) Lok
THERRENDHEIL Y O VA% (FHIE, 2012),
VFHFINVIRIEFIIZEREL T BEbhs. F
7z, RIS BEEE T A P = I O T ER R (RIS
¥) TLYFHTZIVOSMIEE DO TRIRIT, 2
i, I ERL e LR M2 LT AT
L, 1 ZEAEERL TWRWI ENDbAr-TEYD
(BH - 3ER, 2014), ZO50A 2 HE L TW A ERIC
HERASEE /-1 5.

KEIEA (2012) 13085 OF MY FH TV 9555
i LTV WERHIZDOWT [AF0%EK & FIHTREZ
KEEDATE] 28T CTWD. ZOEZIHEZIE, A
ZER B - WEB (2014) AR L7z FH TV DJEHETH
LA B TIE, AZFEOKBRED I & (3R
LUREMED B L. 7272 L2 EIZELTYH, 5%
MEEA LT TH 5.

3. UYHIILDHT
AWFFEClEEEL L TREZNNO FHIcER LTy
UHIINVOREFEPMHERIN. 72720, KAHEILER
SFEEHOEICERTAZEHSNTEY (FHE,
2012), S RIO#ERANRIZTE BT 2 KD 546D
FEREAZML Tnb L EFE 212w & LA Z o
T HINOERBIZHE L7288 (FlZI3—FE2EL
THEAIRFEIZ 72 & 0 W RBIO I Rk, 707 &)
AKHCHERE L, KE2S W EENLLHEI 25K
WIZH B0, B LAIKHIZBALSLTWIRICH 5
CERERBLTWAEDTIIRWES ) D ALKEDHE
KAETHLHAMIL, EbOTHEVHAEEZFHL, 12
ABREETHNIEEA LT ZHET L7290,
HESPHERY K554 @E LT, oz vzidl
D% L DIEREY ZIEBT HZ EDHHNT S (F
H - #33E, 1989 5 KM, 2002). Z D720 KHIZIEEE
LT ATV RBT H8EETIE, KHBEOLE kA
D IOV B ™ 3 H IOV ORI 3 b & b
FETTREED S 2 A%, EBRZ T O TS ENIZTK
HAICHER L TE T L2 L TEERN R T— %
WL, SROMEPLETHS.

I

HHG ST T A Y ME, KR ow

HFICRE BRIz, BHNHEICH 2o TE, PHRR
th, /e, MEIEC, R fE B Al

Wi, IWHB MO KR I % Wizi2ni 25
FEFE—YOMENY ICH->TE, BHEZ, #AH

W, e AERTORROEH L EVZw
72, SCICELMALE L BT S, FoHAOERIZSH
oo T, ETHBEBEOBMEMIKSOm £ v 2 (B
B WO HAEE Ay VaEE Ly b (Y3 —
JV3D) EFIH L7

5| A3k

FHIE, 1996, FAIE OGARE - (ZHUE SRR BARE R E
IRORERR, b, 117 p.

T, 2009. HHIEOMBOBENOH L TAEEY Ly K
T=8 T 7 dH\E 2009 B, 5 EIBRE T E AR IRETR
2l 649 p.
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REHR - REEE - BERZ, 2012 BETEICBT AKH
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