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Distribution of frogs in paddy fields in East Mikawa, Aichi Prefecture, Japan
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(Abstract)

We surveyed the distribution of frogs in paddy fields in the lowland of East Mikawa area, Aichi Prefecture, Japan,

using acoustic recording by IC recorders. We collected acoustic data twice (late May and late June) at each of 137

sites. As the result, we obtained distribution map of seven frogs in East Mikawa. Pelophylax porosus brevipodus,

an endangered species, inhabited mainly on Shinshiro and Tahara city, and was scarce around the center of the

Toyohashi plain. This

result was contrary to the other lowland area of Aichi Prefecture (the Nobi plain and West

Mikawa), where this species inhabits even in the paddies close to urban area. On the other hands, Glandirana

rugosa, which is restricted to certain narrow areas in the Nobi Plain and West Mikawa, were recorded from whole

area of East Mikawa,

including paddies nearby urban area of Toyohashi and Toyokawa city. We obtained only a

few records for P. nigromaculatus, which is frequently observed in the studies of the Nobi Plain and West Mikawa.

From our observation,

the timings of irrigation were apparently earlier in East Mikawa compared with Nobi plains,

and this difference might have caused the earlier reproductive season of P. nigromaculatus in East Mikawa, even

earlier than our first survey in late May.

*] FHIHE RFHE ST
*2 52 H U] 7 52 H 2.

*3 = AKE Ay N —

PHRMHE R, Aichi University of Education, Faculty of Education, 1 Hirosawa, Igaya, Kariya, Aichi 448-8542, Japan.
Kota Junior High School, 19 Kurokata, Hishiike, Kota, Aichi 444-0113, Japan.
7 . Mikawa Freshwater life Network.

*4 I BEBE 5T, Regional Environmental Planning, 1-68 Takayashiro, Meito-ku, Nagoya 465-0095, Japan.

*5 LY T V7B 0 BLUINEERL.

Nashinosato Elementary School, 38 Mizokawa, Sasame, Anjo, Aichi 446-0073, Japan.

*6 A St T 7/ i BB £ >~ ¥ —. Techno Chubu Co., Ltd. Oe-cho 3-12, Minato-ku, Nagoya, Aichi 455-8512, Japan.
*7 2 RS KEAE.  Port of Nagoya Public Aquarium, 1-3 Minato, Minato-ku, Nagoya 455-0033, Japan.

NGBS NEIN LS

ERERBERLFE. University of Human Environments, Faculty of Human Environment, Department of Environmental

Science, 6-2 Kamisanbonmatsu Motojuku, Okazaki, Aichi 444-3505, Japan.

*9 7 U7 RS,
*10 AT H 2% L.
*11 SR AL I R S5 A

*12 55 IR R SEAR A TR

Asia Air Survey Co., LTD. 3-15-58 Ozone, Kita-ku, Nagoya, Aichi 462-0825, Japan.

Toyohashi Museum of Natural History 1-238 Oana, Oiwa, Toyohashi, Aichi 441-3147, Japan.

Miyoshi High School, 110-1 Higashiyama, Miyoshi, Miyoshi, Aichi 470-0224, Japan.

Aichi Agricultural Research Center, 11-1 Kaminatori, Kaminogo, Gamagori, Aichi 443-0007, Japan.

*13 k&t & & - PLANNING. TOTO PLANNING Co., Ltd., 67 Higashiyashiki, Okusa, Chita, Aichi 478-0035, Japan.
Corresponding author: Tomohiko Shimada. E-mail: shimadatom @ gmail.com
JEASfE 2019 45 10 A 28 H. Manuscript received Oct. 28, 2019.
RSz 2020 4F 1 H 21 H. Manuscript accepted Jan. 21, 2020.

F—— K,

IKHBES TOVH, EFEERE, ST, SR

Key words : East Mikawa, frogs in paddies, acoustic recording, distribution survey, invasive species.



EHEREII )

22
LIS

KHEIZAAREREST HRHAEERD 1 DTH L,
WA, W LR EIC X AKHZEZD b ODOHFAR, [
Bt e & O L WZ I, £ OKBBEDEY)
FEASHEA LT b (KA, 2007). B ZVEHIZZH
L7zBlo1 2T (EAL 1998), #l 2 1IX8HEE D
Ly FURAMNCHIBGIEHBEE 2> TnhsFIY
TNVITINVEZEORFERTH S (BREEE HIRGREE
JREF AR IR TR S, 2014). LML, K
FEOAE BRI, HIHICE s TRELELRSTS
0, B R AR S B T N T S UE
D&M (FH, 1994 ; i, 1998) 122 &, i
B RV = O TFEERTIE F 724 L OEFD -
TWwWa (BH - WE, 2014a: BHIZ2, 2015). =
DX KBS ZOVEO A BARIIZ I X -
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BLTHEMRBEEFE 2 KT 57201213, His
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TSV =3 - NS il e i R P IC BV, B &
IR L L2 iRES Th i C &7 (BH - IS,
2014a ; EHIZ 2 2015). Lo L, H=Hikics
WL, BRonZzmicBIrs2MA (eg RH - &
B 1999 5 N, 20125 MNEE - /AR, 2013) & BRLT
X, AR A Y 2 LANVERLO R 2 S o L
RENTVZR W (e FHIEMAR - (X HENES,
1996 : FHIRERBEFA L > % —, 2009 : BH, 2018).

ZF ZTARWIZE T, W= i E R o KIS
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12, BHIE2 (2015) & FEBO T % H v Tl
MoFEiRgzd L Lo mREzZTY, B
T 2SR R L oK EIT o 7

MR EFTE

T MU O ST ERC & 72 A SRR, B, R
i, &, BT sH (—HEEEEHT % &)
M5 139 WA EEEL, FHETIHHOFEET-
7o (15, FEE, BHIE2 (2015) 124E- TR
TIORT HETITo 72

FAIFIE, 201845 H20H~30H & 6 H20 H
~30H&L, 1HIICOEZomAMICENENLE
T, A2 EoOFEEZ T2 FFIIFIC L a— 5 —
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BN EARDIZ S VD L BT 5 19:30 ~
030 & L7z, AT AIEZ 14~ 17 2°F1%2 1 K& LT
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WZOWTIIHERZE L TR L7z RSB T
WEFEHRLTWTY, BT oSN %
WIGE IR OB L7z, 72720, oo
IV DOWTIER EFEDPERE SNUIL Do 72720,
HEEDPBGCTHEN > TWAEAIZIE, 57— T
MEWALZENTERLTCOGADY & L. &b,
SHOMETIIHHTHR SN ESH o728 LT
b, [ U CEFRRLERDTS O N Do 72368 1134
BlizEgodhnwz & L.
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AR O TIE, =K >~ 7~ H TV Hyla japonica (VL
T, THII), XHI) Fejervarya kawamurai, -
I ¥ )~ I )V Pelophylax porosus brevipodus, - /
< # TV P nigromaculatus, ) F- 7 L)V Glandirana
Yoo b — 7 )T F H I )V Rhacophorus
schlegelii, 7 3/ 7 I.)V Lithobates catesbeianus @ 7 F& O
FREWRTHIENTE (BL1K). 209 b,
TRAINVPERG L O THERTE, SHE6H
DT—F&kEbEb L, 137 (98.6%) DOKHT
MRS NIz RWT, XA TIVA 129 Hisb (92.8%),
Al =7 NTAAINVHS L (36.7%), 7TV
TR H IS 42 Wi (302%), VT HTIV)532 H
H(23.0%) ORHTHER SN, =T, vy T
Ve b AT INVEHERTE M s P, Zh
ZI17 HE (122%), 9 #isi (6.5%) Th o7z

% OKHETIE, 7Y TN EBROIERMEZ T T
b 1LHEPS SO EFEIHERT LI ENTEL (B
2F). 09 bikbEho7z0iE 3 AR S 2k
M (57 #105) Th o7z, ZOWNRE LT, 7T~ HT)b-
ARAIIN - a2 L=V T FHIT)VOHAEDES
Rb% < 4R, FNTTIHIN - XA I -
FIVTIIHT I (16 HE), TYHTIN - XA=<H

rugosa,
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WEARRUH TR ELSCRDP D o/cb D X, KPP LTHIERS N DEO, AW E 2 & Lz, MRRIMTIEEL
AT E ol flir - SHHETORMER LML 1, 6 HORETORMERE LM% 2, W OFACTHER L 725

3& L7, T ITRAIN, N MR IN, NV SNV, UF L YFHII), XX AT I,

alb i vab—=FNT AT, Ty HII. Rl kST — Y E DS, FIEE Y TR S E R L 7o,

¥l gk E T = TS HE 7236 A TLAMERTE Lho/ohs, JHAE LA CIG & 5 28 L 7o i

Localities, mesh codes, dates, irrigation schedule, and results of the survey for calling.

Status of irrigation; x-marks: no water, circles: partly or completely irrigated, ?: unknown. Survey for calling; -: no calls, 1: calls

in May, 2: calls in June, 3: calls in both. Hj, Pn, Ppb, Gr, Fk, Rs, Lc indicate Hyla japonica, Pelophylax nigromaculatus, P. porosus

brevipodus, Glandirana rugosa, Fejervarya kawamurai, Rhacophorus schlegelii, and Lithobates catesbeianus, respectively. *a: Calls were

not recorded as acoustic data, but were actually heard. *b: Calls were recorded as acoustic data only in one of the May and June

surveys, but were actually heard in both surveys.

RS HEACIR L TR IR
Date Irrigation Calling
e 5{%7“)“/—7— — N S — N 3
Tocntty =i wAY N way w5 B 0 87 BT e T
Mesh Cord

FE A IEA 5237-34-1 26-May 23-Jun O O 3 - - - 1 1 -
i AEB 5237-24-3 26-May 23-Jun O O 3 - 1 2 1 - -
FEHaEHE 5237-23-4 26-May 23-Jun O O 3 - 2 - 1 -
FmiEAR 5237-23-4 26-May 23-Jun O O 3 1 1 2 1 - -
YR 5237-34-1 26-May 23-dun O O 3 - - - 1 1 -
/A 5237-24-1 25-May 23-Jun O (@) 3 - 3 - 1 1 -
I 5237-24-3 26-May 23-Jun O O 3 - - 3 1 1 -
FETRE 5237-24-1 25-May 23-Jun O @] 3 - 2 2 1 - -
FETEE 5237-23-4 26-May 23-Jun O (@] 3 1 - - 1 -
PR ERA 5237-24-1 25-May 23-Jun O @) 3 - 2 - 1 - -
P ERB 5237-23-2  25-May 23-Jun O (@) 3 - 2 - 3 - 2%
P ERC 5237-24-1 25-May 23-Jun O O 3 - 2 - 1 1 -
o EK 5237-34-1 26-May 23-Jun O (@] 3 - - 1 - 1*e
T th S F 5237-24-1 25-May 23-Jun O (@) 3 - 3 - 1 - -
s RE 5237-34-2  26-May 23-Jun O (@) 3 - - - 1 1
T ES 5237-24-3  26-May 23-Jun O (@] 3 - - 2 1 1
FiEHEH 5237-23-4 26-May 23-Jun O O 3 - 3 2 1 -
T —E 5237-23-4 26-May 23-Jun O O 3 1 3 - 1 - -
FETAS 5237-24-3  26-May 23-Jun O (@] 3 - 2 2 1 1 -
T TEH 5237-23-4 26-May 23-Jun O O 3 - - 2 1 - -
i/ \RE 5237-34-1 26-May 23-Jun O (@] 3 - - - 1 - -
2 )T FRIRET 5237-22-1 20-May 25-dun O (@] 3 - - - 3 1 -
21 2 1L B ET 5237-23-1 27-May 25-Jun O O 3 1 3 - 3 - -
L)1 T R A BT 5237-13-3  24-May 27-Jun O (@) 3 - - - 3 - -
L) TFRET 5237-12-4 21-May 24-Jun X (@) 2 - - - 2 - -
2)IIhIeE 5237-23-2 25-May 23-Jun O O 3 - - 3 1 - -
2t LR ILET 5237-23-1 27-May 25-Jun X (@) 3 - - - - - -
D)\ T EmEr 5237-23-1 27-May 25-Jun O (@) 3 - - - 3 - -
)| H T T 5237-22-2  27-May 25-Jun O (@) 3 - - - 3 -
2)IITHELEHTA 5237-23-2  25-May 23-Jun O (@] 3 - - - 1 - -
@) ERTB 5237-23-1 25-May 23-Jun X x - - - - - 1 -
B )l EEET 5237-23-1 25-May 23-Jun O (@] 3 - - - 1 1
@)t &IRETA 5237-22-1 20-May 26-Jun O (@) 3 - - - - 1
2|t RIRETB 5237-22-1 20-May 26-Jun O (@) 1 - - - - 1
21T FRET 5237-22-2 20-May 25-Jun O (@] 3 N - 2 2 1 -
2)IIHTFEA 5237-22-2  20-May 25-Jun O (@) 3 - - - 2 1 -
2T ERB 5237-22-2  20-May 25-Jun O O 3 - - 3 1 -
21| 1E FE BT 5237-13-3  24-May 27-Jun X (@) 2 - - 2 2 - -
@)= LHET 5237-13-3  24-May 28-Jun O (@) 3 - - 3 - -
L) EEIKE 5237-12-3  27-May 30-dun O (@] 3 - - 3 1 -
L)1 T {EERTE 5237-12-4 21-May 24-Jun X O 2 - - 2 - -
L) EERTEEHA 5237-22-1 27-May 30-Jun O (@] 3 - - - 3 - -
2 )TEZET £ 5B 5237-22-1 27-May 30-Jun O O 3 - - 2 3 1 -
L)1 TR ET £ 5237-12-4 21-May 24-Jun X (@) - - - - - - -
2 )1 TH{EERT T ER 5237-12-4 21-May 24-Jun X (@] 2 - - - 2 -
2 )ITEER AR 5237-12-4 27-May 30-Jun O (@] 3 - - 1 - -
)| = A RET 5237-13-3  24-May 27-Jun X O 2 - - - 2 - -
||/ \HBETA 5237-12-4 20-May 25-Jun O (@) 3 - 1 - 3 - -
211/ /\IEHRTB 5237-22-2 20-May 25-Jun O O 3 - - - 3 - -
SEERTH I HHET 5237-11-4 25-May 30-Jun O (@] 3 - - - 3 - -
SEAR T HET 5237-21-2  25-May 30-Jun O (@] 1 - - - 3 1 -
SEERT T A BT 5237-21-2  25-May 30-Jun O (@] 3 N - - 3 - -
SEER TR A ET 5237-11-4  25-May 30-Jun O O 3 - - - 2 - -
SEER T = A HT 5237-12-3  25-May 30-Jun X @) 2 - - - - - -
SEERT = RLET 5237-11-4  25-May 1-dul O x 1 - - - - - -
HEHBEEATRE 5237-11-3  25-May 30-Jun O O 3 - - - 3 - -
LB TFLEET 5237-03-1 26-May 26-Jun O x 3 - - 1 3 - -
LETARSETA 5237-13-4 24-May 28-Jun O (@] 3 - - - 3 1 -
2iEhAEEB 5237-13-2  24-May 28-Jun O O 3 - - - 3 - -
ST AELSHILET 5237-13-4  25-May 23-Jun_ O @) 3 - - - - 1 -
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Table 1. Continued.

HER HEACHKRI TEFRRIL
Date Irrigation Calling

5 5fEAyT 2 N N _
iﬂﬁi@% a—k MAY  JUN  MAY  JUN g.\’ E/ g’b‘/ é% o
ocallty Mesh Cord J n P r
SEiETH AT IBTA 5237-23-2  29-May 23-Jun O @) 3 - - - -
a7 )BT 5237-23-2  25-May 23-Jun O (@) 3 - - - 1
BIET RS HCEHET 5237-23-2  25-May 23-Jun O (@) 3 - - - -
2iEHmas TR 5237-13-4 25-May 23-Jun O @) 3 - - - 1
LEhASARE 5237-13-4 24-May 28-Jun O @) 3 - - - 3
LAETHIID T AT 5237-02-4 21-May 24-Jun O O 1 - - - 3
LrETH S IGET 5237-13-2  24-May 27-Jun O @) 3 - - - 3 3*a
2EmaHET 5237-13-1 24-May 27-dun O @) 3 - - - 3 - -
LrEH 4R 5237-13-1 24-May 27-Jun O @) 3 - - - 3 - -
LETESHTA 5237-03-4 22-May 29-Jun O O 3 - - - 3 1 -
LETMEAEB 5237-03-4 22-May 29-Jun O @) 3 - 2 - 3 1 -
S5 IR 5237-13-1 21-May 24-Jun O @) 3 - - 3 2 - -
ZiehEENZMA 5237-02-2 22-May 26-Jun O X 3 - - - 3 - -
BiahEEmTEER 5237-02-2 22-May 26-Jun O X 3 - 3 2 3 1 -
BiehEET N 5237-02-2 22-May 26-Jun O @) 3 - - - 2 - -
BiETEETHE 5237-02-2 22-May 26-Jun O O 3 - 3 3 - -
BETASET 5237-03-4 22-May 29-Jun O O 3 - - - 3 1 -
SiEHRHET 5237-13-1  21-May 24-Jun O O 3 - 1 3 3 - -
SR T 5237-23-2  25-May 23-Jun O @) 3 - - - 1 -
BiETiE A 5237-12-2  22-May 25-Jun O O 3 - - 3 - -
BIEH T &R 5237-13-1 24-May 27-Jun O (@) 3 - - - 3 -
BIEm T &RET 5237-13-3  24-May 27-Jun O @) 3 - - - 3 -
2m/NaET 5237-03-2 22-May 29-Jun O (@) 3 - - 2 3 1
BiETh/IMARET 5237-03-1 22-May 29-Jun O O 3 - 1 2 3 1 -
LT 5137-72-4 26-May 26-Jun O X 3 - - - 1 1 -
LTI HETA 5237-02-4 21-May 24-Jun O @) 3 - - - 3 - -
EET I AT 5237-02-4 22-May 25-Jun O @) 3 - - 3 - -
L5maZILET 5237-02-2 26-May 26-Jun O @) 3 - - - 3 -
SiEfE LETA 5237-13-4 24-May 28-Jun O @) 3 - - - 3 1 -
2iEmha ILATB 5237-13-4 24-May 28-Jun O O 3 - - 3 -
25T e HET 5237-03-3 22-May 29-Jun O @) 3 - - - 3 - -
2EhaIFaTA 5237-03-1 22-May 29-Jun O O 3 - - 1 3 -
SiE S IRETB 5237-03-1 22-May 29-Jun O (@) 3 - - - 3 1 -
e tE L ARET 5237-03-1 22-May 29-Jun O (@) 3 - - 3 3 - -
BIETEKETA 5237-03-1 22-May 26-Jun O x 3 - - 1 3 -
BIETEKETB 5237-03-3 22-May 26-Jun O O 3 - - - 3 - -
2i5mTEEET 5237-03-3 22-May 29-Jun O (@) 1 - - - 3 - -
2 IEHERFIRET 5137-72-4 26-May 26-Jun O (@) 3 - - 3 1 - -
SiEHE-CiRET 5237-03-1 22-May 29-Jun O @) 3 - - 1 3 - -
ZIEmERASET 5237-03-2 22-May 29-Jun O @) 3 - 3 - 3 1 -
2iEHE ALMGHET 5237-12-2  22-May 25-Jun O @) 3 - - 3 3 - -
LiEmmiEe 5237-02-4 22-May 26-Jun O @) 3 - - - 3 - -
LiEmHEaE 5237-03-2 22-May 29-Jun O @) 3 - - 3 1 -
BiETh=3rET 5237-03-4 22-May 29-Jun O @) 3 - - - 3 - -
LREmESE 5237-12-2  21-May 25-Jun O @) 1 - - 2 3 -
R T 7R S AR BT 5137-71-4 28-May 27-Jun O O 3 1 1 - 1 - -
FH [ it R T 5137-71-1  25-May 29-Jun O O 3 - 3 3 3 1 -
R 1 A AT 5137-71-3  24-May 29-Jun O O 3 - 1 - 3 1 -
AR FBRHATA 5137-70-1 24-May 30-Jun O O 3 - 3 - 3 - -
R {3 B HIRTB 5137-70-1 24-May 30-Jun O (@) 3 - - - 3 - -
AR HETA 5237-02-1 23-May 26-Jun O X 3 - - 2 1 1"
[ 1SR ETB 5237-02-1 22-May 26-Jun O x 3 - - 3 - 2%
MR A A RET 5137-71-4  28-May 27-Jun O @) 3 - - 3 - 3%
H IR ;& ET 5137-72-3  28-May 27-Jun O ? 3 - - - 3 1 -
H R & LT 5137-70-2 24-May 30-Jun O ? 1 1 - - 3 - 3
AR T F AT 5137-72-3  28-May 27-Jun O (@) 3 - 3 - 3 - 1
R/ MEEET 5137-70-2 24-May 30-Jun O (@) 3 - 3 - 3 1 -
Ry AT 5137-70-2  24-May 29-Jun O A 3 - 3 3 1 -
R/ LT 5137-70-4 24-May 30-Jun O @) 3 - - - 3 - -
R = AHT 5137-71-3  24-May 29-Jun O O 3 - 1 - 3 - -
R T e P T 5137-71-4 28-May 27-Jun O O 3 1 - - 3 - -
FR [ 7 FB R AT 5237-01-2  28-May 27-Jun O @) 3 - - - 3 - 1
HIE T2 ST 5237-02-1 26-May 26-Jun O O 3 - 1 3 - -
AR LETA 5137-70-2  24-May 30-Jun O (@) 3 - 3 - 3 -
AR LETB 5137-70-4 24-May 30-Jun O @) 3 1 3 - 3 - -
B[R T { I T 5237-01-2  28-May 27-Jun O @) 3 - - - 3 1 -
AR ifa # = i 5137-72-3 28-May 27-Jun O @] 3 - 3 - 3 1 -
HRTERETA 5137-71-4 28-May 27-Jun O @) 3 1 3 - 3 -
BRI HETB 5137-71-4 28-May 27-Jun O O 3 - - - 3 1
HIEH/\ T FHT 5137-71-3  28-May 27-Jun O @) 3 - 2 - 3 1
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Table 1. Continued.
AR HEACK IR TR
Date Irrigation Calling
= 5fEAYT 2 . N . .
A S A O
Mesh Cord
H R 1 B KET 5137-71-3  28-May 27-dun O [@) 3 - 3 - 3 - 3
AR TR F AT 5137-72-3  28-May 27-Jun O O 3 - - - 3 1 -
M R R U AT 5137-70-2  24-May 30-Jun O O 3 - 3 - 3 - 1
FR R i [ LT 5137-70-4 24-May 30-Jun O (@) 3 - 1 - 3 - -
R 7T 5137-72-4 28-May 27-Jun O O 3 - - - 3 1 -
FR [ 7 1L R AT 5137-71-1  24-May 29-Jun O O 3 - - 1 3 1 -
R R T &5 A T 5237-02-1 26-May 26-Jun O (@] 3 - 3 - 3 - -
AR & RET 5137-71-1  25-May 29-dun O (@] 1 - 2 1 3 1 -
FH J& 7 0 $h BT 5137-70-2 _ 25-May 30-Jun__ O @) 3 - - - 3 1 -

I F AT (14 H5) OHAEDEDN LD o
72 WIZE o 7o DL 2 FEDSHERE S 727K H (45 Hb )
ThlY), FOWNRELTIE, TIHIN - XTIV
EVIIHAEDLEDRITEAETHo72 40HE). 5
4 FEFERE S 72K 25

HINVEHOER % | LR THZ LN TE ol
HEA 1 Hsd - 72,

AR E 5 1 IRY. 7~ ATV IFAAREE O
FIZTRTOMITTHERT A EDITE XAxHT
Vb %L OHSTHERRS 5 2 LW TEZD, Il
EDFEAETIX 5 HOME X EPHR SN, S
TY NV~ H TOVEHETT R &, EAET Tl s
IS L HERR S LY, Ik e HETICE L o725
fizm L7z, v FHTOVIEE T BT On R %
L, WL WFEEHATHER I N, Yab—7
T ATV, HETRENTOWLRE, RS o
BEER VR ETE RS L. —HT, M2d~d
IV OWITCTHERET 2 2 AT E T, LIRS
BELEOBME THE SN DA TH -7, Flkil
ThbLYIHINVE, BELRERLILGVO IR CHERE

Sz,
B, ALz 139 KkKHAF, 5 O TR
DTN TV h57-01%, &I, TEEd o 9 H

HIE XS, FRLAo 130 KH (46D 93.5%) T
35 B FAOERE CREIZKDFES ILTWwWiz,

£z B

SRIOFEDFER, W= T OKHEE S TV
DI, JREFIZ A L T\ 51039 5 —FC, o
7S AR, MEREHLS DL WL BHohs 2
EWREDPIZE o7z L, SENIEGE O & 75

DIIZFEDWFgw L o220, B ENR$TWiE
ST WTED D D), FEFIC X o TIZFERBEZRIEN
WX LN TR WIREEDSH 5. €D L) T
DY bEEFE 220, HONLHAARIIZOWTIT
IZEET 5.

T AT VIEE R OFE TITEMAH A D 98.6% T
RS, ZTEZOKHTH5M LT b EET
Hotz (B AK). AFIIVE =0 FE IR 2
TORBIZBVTLE L OMETHEENTBY (5
33), BHEOFEFHMEATEFEHA S IV FE T
TEBICAERTAHETHLEEZA.

F72, XHT)VE 9FLL EOKH TR T 22 &
MNCTE7 (1. EN). ZOED, 1= FEipse
BT COREL LTS (B3R, LrL, 51
L6 HIZHUFTRTAS L, Fiifhzolimvoil
WCTIES A LDREFEIERT LI ENTELrol
Wi (551 EMPARD) PERIZASNZZ LT
B Thorz, WEMIIBWT, XH TS ~
TRIZPITTEAICEEFAZ5T S (LR, 2013) &
LEREEZLE, BIHOFIZEITHYE TS 6 HIZ%
BT o722 L IIARTIRTH 5.

COMBIZEL T, #AEHORREEIHEL T
WALTIRMEDR D B, FrktiNO 6 HOFAIZ T b
2018 4E 6 A 23 HIZAT o 7278, 20 H DX SREM % 1
HL7-EZAh, FHRIR181TE, ZoORHE LTI
HLWHTH o7z CPAEAE 234 T 0 KSRIT HP https://
www.data.jma.go.jp/obd/stats/etrn/index.php 12 C 2019 4F 6
H 13 HHERR). FFlcmERiRICEHT AL, BiH22
HEFHH 24 HBZFN2N302T, 287 CTHo72D
WZxF L, 23 13207 CTH o720 T, HHITEKEY
WIRILELCE LGN IZETHho72EBbN b, X
YA TIVIEE V=Y 2oV ThY), AR
AREAZ55 AR D 1> TH % (Djong et al,, 2011). &
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Table 2. Number of species and species composition of native frogs co-occurring at each paddy.

"p" and "-" indicate the presence and absence of each species, respectively.

FIT

TH%L Mg =R fY~Hzy Br~Hxz) VFHT)L X hx)b ;;; 1/;/”/
Number of Number of 7<=/l Pelophylax Pelophylax Glandirana Fejervarya Rhaconhorus
species localities  Hyla japonica nigromaculatus porosus rugosa kawamurai chi P Jii -
brevipodus schiege:l

078 i = = - = - -
178 3 p - - - - -

1 - - - - - P
278 40 P - - P -

5 p - - _ p
3f&E 24 p - p p

16 P - p - P -

14 P - - P P -

3 p p - - p -
47E 9 p - P - p P

6 P - - P P p

5 p - p p p -

5 p p p - p -
578 6 P - p P P P

1 P P p P P -

MNT O S g2 IR S s (R - JiH,
2019). BEHLZoZ L EMEL T, LdLhIcv—
VEEFOTIHN IR N )N TIVEL RS L
ZAEBHIGRE IS E <, REWIZB W T, L) &K
BERSTO TRV ERETHHO RV (IR
2013). ZH L exBEAnE, ZORELT
EHPPEZF ISR L2 o726 A 23 HORSREMDS,
XA TN OEFEGEVEZ § S & 2B T E RS
N5, FEE CoOHIRELA3II MDY S, SHD
AT~ T TV HERR S L7 T 27 #pT 12 B o
72, FOHRTAY T IIVHDHERSNOE 1 #is
DH”RTHo72. 6 HREZMO HIZIT- 72 108 #h51T
X, S HOFABETX Y H TIVHHEZ S L7 91 s,
86 IS CX Y H T HMERINTEBY, 2H L7
BrhoHhTh, §EHORRN R AREMIHRRIZ

BoOH, BIZIEZWHKHR, KmAFEMD SR E I
INDHH, OB HEIREL TSI E0EFE L
V772 EBRICEREY R CRENEY RIS
B2 EIEESTIE R, MIBICIZRELH L. KED
FL LT, ABFZED X512 1 #EAoMEH 28 En %
ETHIET, HAEROMY ZIZTLEBHKT L2 L
WCTELEEZLND.

FIXFN<HTIVIE, VEHARDEH T Emn Iz
H DD (P, 1998 EH, 1994), ZHIEANIZE W
TN E C OBEIZAERB L TWDL I EPmenT
BY, BETVE T o 23 TR D 652% O
IKHTHERE SN (5358). F72, =M% Tiro
72 CIHBRE R L 03l a7 00, Fidit
B 322% THESNLTWS (BH - 8, 2014a).
72721, V=) Hbde TR BB &0 Sl (R,

HEERIZLITREEIZ IS 5.
Ml % 720, [AROTAZAT ) BIZIIFED RS SE 1.

R TRAEBMPD LRI ) ICRZT6NS (8
CIX). AEOWZETIE, MR AEIE 2 206 =1

29 LB %

Fig. 1.

W= (BE) RO DA OZME, ERE (K5 OFEETORSFEREIL L > TR SN KHBEER S -
WVE D5 AiIA.

A =Ry T7<HT)V, B: NI, C:FIVYIYVHT), D:VFHT), E: XXHIT)NV, F: al—
FNT AN, Gy HT), K= ORBTO Ty FOERIZDTOM®Y) . O EFAFMRATE Lo/, A
W6 ADABESHEDPHERETE M, @5, 6 1L bIBEFEIHERTE A
W= PI DG A BNIHER 2 L 2O, HRH ) 2@ TR LA, A7 — /¥ =13 10 km.

Distribution map of frogs in paddy fields of East Mikawa (right) and other lowland area of Aichi and Gifu Prefectures (left), recorded
through acoustic surveys.

A: Hyla japonica, B: Pelophylax nigromaculatus, C: P. porosus brevipodus, D: Glandirana rugosa, E: Rhacophorus schlegelii, F:
Fejervarya kawamurai and G: Lithobates catesbeianus. Marks in the right map are; Open circles: calls absent, closed triangles: calls
only in May, closed squares: calls only in June, closed circles: calls in both. Marks in the left map are; Open circles: calls absent,

Closed circles: calls present. Scale bars=10 km.
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Table 3. Rates of paddies inhabited by each species calculated from studies of Nobi Plains, West Mikawa and Chita, and East Mikawa. For

abbreviation of species name, see Table 1.

=A%

N:::] 3z B2 =
24 . 'E%.:FE:F West Mikawa i:ﬂ.
Species Nobi Plains . East Mikawa

and Chita

A RN 279 298 139
T Hj 98.6% 96.0% 98.6%
k/ Pn 31.5% 31.9% 6.5%
)L Ppb 65.2% 32.2% 30.2%
YF Gr 8.6% 22.1% 23.0%
X< Fk 98.6% 94.0% 92.8%
22 Rs 12.2% 7.4% 36.7%
MY Le 18.9% 5.4% 12.2%
HE Citation E Rt B/ - iRER AR

(2015) (2014a)

M HIROFA L FFLEE 7S o 7285, ZOMERMEDS
A, Frkh R ONBEFELERBICRELTBY, &)
EAETHIN CIIMRR AL o7z, O, H=
WZBU BRI /8 5 — 1%, BAEFE LIS
KEGZEAMTEIZ L) RIBE LTS, 29
L72RIE, AR O L) KR ©d - T L lifE
R HAIUTF TV N T TV ORI LD 5
I L AR RIZL TS

FIX Y I A IO DAL R A H i & LT
BY, »OoTUXEEN L E TEESR O N22Y, &
I OMETFE 7 A BT IR, WIS ORI IR S
N, TOEAEEDL XHLO TRV EPHRE ST
% (FEFH, 2019). ZHuxtL, A ERERR S L7239k
HROHETOF ITY &~ TV oL, §F51F
EhRH XY FOMRTIE, £ OB TEY. T
BHETELHEETHY, FOEAEBEIMENE D I12IF
EUBNGholz, HEoT, ZoFh Mk HET O
FHIE, BAEF IV IV T INVDREBETTEE -
7o#iPAICAER T A e U CIEHRRICHL T 5 L& 2
Y

VFH T, BHENTIEZX T TV & ORFED
%, BROEMTOD HERIAL L TVDHE LT
EHMAEME (DD) & & NT&7: (FHIE, 2009). 5
BRI TA L &, 728 2 IDRREFE ClE, dbEoll
BWICIZF L EF o7& L D00, FEEHTIET
CROENZEATIZIZ L THRA L TWEDATH >
72 (5 1. DX BHIZA, 2015). F 72, FH=iH
WOSPEECCIE, e, RISLT & 2 O I
L OBBEEICER L TWADY, ZoHFAZBZ b
ERIEAERSRLNZ W (B1. DX BH - B,

2014a). DL X9 iRt b2 &, WP
TOREDGANEZ T EFFEO IR - T 5 &
NFRZT SN, BHOMOFEEIZ LS &1
BHEEIZ M L CTWhHEFRE) ThDH. FRCEE
M e ENTHEOBERIBIZH 74, W Lo
ATZHIBIZD T F o TEBL TV L DI TDH
L, FREELRBICLHLEET L F - AR D
D, REOEBNREHLOTELN TV EALEOIR
eI TH L (BH - B, 2014a, b).
Al = NT A H IO, ERTERTE =0 - M
ZOFETIHIRVCOKHIZE (RIS TBY, K
W7 C b MO REIG SNz REIXIEEEI 121X
BT EAEGEZIT) 2 &2 5, o FEII3E
HRHFRPAT R THDLEEZOND.
LEOPFET, I T IVIET RS N5
TLPHERT LI ENTERpolz, FEBICEREEE
LHERD 2479 &, AHEIIEICEETE 7> T
O T L, WIS Tl k4 2 A%
WX KL BN, HESREEEIZL > THEET-
TEATIRZE T L, B S A IR & B
LI LIEE EFEOMRETE2VHTR S NS (11
A%, 2013 ; Nohaetal., 2018). f£- T, AFEIL45H D
RN FEORTIIROAFEZEH LIS WHETH S
EEZoN, EBHEHPIIFERE LD 2% 0 #/hGHE S L
TWAUREMED D 5. 7272, KWL L I1ZIEFE U FiEr
A7z BHIZA (2015) HSREFEH OKHD 31.5% 7
BN VI TINVEREFLTCNL I EE2EZLE, B
T L FELOMBEOAZ TN /< ATV HResE S s
ol b FnEINY, W=THigo b/~ T
WO BIRDIZE L CIAH RO AR L o7z
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7oK HIZ &R D 254% (68 KH 268 KH) 12K T,
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SNL. FREORRITBASITERD 4 FICIZREICZ
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