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Michiaki Tanaka. 1999. Influence of different aquatic habitats on distribution and
population density of Misgurnus anguillicaudatus in paddy fields. Japan. J.
Ichthyol., 46(2): 75-81.

Abstract Seasonal changes in the loach population in different aquatic habitats
surrounding paddy fields in Ehime Prefecture were investigated so as to establish
the parameters necessary for stable propagation. Habitats were classified into three
types: paddy fields, temporary creeks and permanent creeks. Adult or sub-adult
loaches, which overwintered in the permanent creeks, entered paddy fields via
temporary creeks at the beginning of the irrigation season. In the paddy fields, they
spawned and reproduced until midseason drainage of the former. An increase in
the number of juvenile loaches in the temporary creeks just before midseason
drainage, indicated their having begun to disperse. During midseason drainage, the
loaches moved primarily towards temporary and permanent creeks, seldom return-
ing to the paddy fields. A survey of these habitats in autumn suggested that the
species overwinters mainly in permanent creeks, the life cycle of loaches residing
in habitats surrounding paddy fields, therefore being regulated by water-level con-
trol for agricultural purposes. The three habitats served different functions during
the life cycle of the loaches, paddy fields being sites for reproduction, permanent
creeks for overwintering and temporary creeks for dispersal.

Laboratory of Environmental Entomology, United Graduate School of Agricultural
Science, Ehime University, 3-5-7, Tarumi, Matsuyama, Ehime, 790—-0905, Japan
(e-mail:mt@agr.ehime-u.ac.jp)

HEnTwb (HIE, 1998) #%, #ZIZHEBLTW

NVAE

VRNV avBIlETAMAERDORKATH
5. O TIE, ZIZHAREZEOKERCEM, 8,
e ElIERBLTWwWLEEETH - 72 (Kik,
1989). N a2 7DABERIZOWTIE, AKEIZ
EHAR KD & —BEKIBNRAT 5 2 & (K
5, 1988; ik - LHE, 1989), AKWHIDOAKH,
HDHVIKBTEINT L L (FE, 1948; Fik
5, 1988), HENEEND ) X LAYERIRCEGHL I £
N %1t 9 % Z & (Naruse and Oishi. 1996) £ D L&k
Wb, NBEWRETSHHKMIEE L OEYIZFH

kKA, WA, BEL LR, EEDOKEOL
ERKEBPEMOEREI L > TRELEEY RS
TVWAENREIN TS (FHE, 1984; HEK -
MNH, 1993; &£, 1995; &R, 1997: Fujioka
and Lane, 1997; F#&, 1997). N a v dili¥E
LLZFDERBEEHOTEY), ZOEHIZONT
DEFLREENEZONDLD, TNIZDOVTOF
M BFFE T 7\,

AIFZETIX, NP avdkEB L) ARELHS
MITHIEEFHWELT, K& ZDELOK



76 BhEH

BAEARKE, —BEIKEE L UKEO 3 FEHE
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(b33, HAF132/) TIro 7z (Fig. 1). WA
HiZw 522 @ L TV A/NHEDEMTH Y,
ZFOF CTFRICIHEBHATLA > T b, #EM
T, 6 Al —EriKEE L KEAND AKDIE
0, 7TAPES GAMIZEKBEETFIHT LY
Thhi:. ZORIIKANDEKEHKEEHA
EAZHR Y RS ERTEEAT LN, 9H EEA 5K
HEEDT-OOEKRIEEY, A TEHICIE—
BFAOZKIE 12 b KIS IR R o { %2 o
72, FABEOWNZIIFEIR L FENLKBEOT 5,
BEAPOH, S 9 A A F TORKRAES DR
WD IHAKT B —RERYKEE DKEE | &K 3, 4F
%3l U CRARIREE IS B IEANIKEE TdH 57K 2
EKREE4, BLUZEOKBENHKEG VTV EKH
A-Et L7, #hooftiic, BR2O6 FYa v’
B LT\ L BRI S - 72K F S AE 2 ®
ATE. ABRET-KEITET, #itb~oEk=R
A © OPEK A [[] U KRS TIT 9 FHESRA DK
Thb. T, ZoMEoKNIETERLSh
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29-30cm, 6-22m/s, T L A2 5 EKE TH
6-32cm, 2m/s, K4 TIZAKD ST LFETH

Creek 3 opeekp  Creek 1

C1 Paddy field
O Temporary creek

cek St.6
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Fig. 1. Map showing the surveyed area in Higashi-
oki, Ehime Prefecture. Open circles and vertically
lined areas indicate sampling points of creeks and
paddy fields, respectively. Arrows represent the direc-
tion of water flow.
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HFEIEHEOIFE30em, HIE03mm D ¥ T« M
WO Lo, FAROREIL, KEBESLKHDES
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Fig. 2. Illustration of a mondori-trap.
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HERIZOWTIRABEREHDOOALEN T v T
(EfE10cm, £ &325cm) #HWTHA L7z (Fig. 2).
TN, 1995F6H 13HA257H 11 8 CldEHE
1H, 7A19H259A30H T3 1 [T - 7.
ALY M7y 7L, KETIZREDORUKO, HE
AKOBL T ZOFEEIZE VET D530, K
TIIESLIZ BT OB L, 24FFREZICEIN L7,
No v 7E, Tl EoTL 2K EHETE
LHENIIZBW. NIy TOFEFIEIE, AN
o [HFF Mk, [{ ARG BLIUPTAIV]
*EBTRAL, FNEEZ34cmOFFIRIZL
72bDr Ve, HITREOEICH L b DIZH
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L, FOBIIYERETAVZTIVERD &
bAED MT v T2 AiERE OB OMER R
RDT7.
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TR OO L - T ICRUR L, BiES
TEAE RS L. F7, PIOKTHEES
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ORGSR %8 U TR IC T 72, &
AR L 2R, —ERR/KER TldiEK D
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Fig. 3. Seasonal changes in density of larval loaches
in paddy fields and creeks. Mean values of five sweep-
ings are shown. Vertical bars represent SE (n=5).

E’ —— Juvenile
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E
g
5
0 ot ARG . .
0 28 42 56 70 84 98
Jun. Jul. Ang. Sep.
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Fig. 4. Seasonal changes in density of juvenile, sub-
adult and adult loaches in paddy fields. Samples from
three mondori-traps at each of five paddy fields were
averaged. Vertical bars represent SE (n=15). The
shaded area shows the period of the midseason
drainage. The vertical broken line indicates the
drainage of residual water.

MM - BB DS BIUR

YE@BEHCZTCRYEBAEND VT T
W& BHERE ORICIZAEE L HBREERITED S
72 (Spearman D BN AHES fR 5%, NEAZAH B 2 24
=0.813,n=14,p=0.049). €oT, bAEN TV
TOHERIZOLMOBEREELRL TS L
25

KHETIE, BT LLEICEEEMI» TN 7
DIZKBE L VAEEBA DR o725, 6 AF
AITHEAK LB TH HEAMZIZ, bIHrTEDHS
HSRB R R A DTFERL S N7z (Fig. 4). 22 H B L
ML, MEAROEREDAEIIHEML, 25I1237H
HBIZIZPROREBER THALREEOK LML /2.
J0HBIWKHTHFLI BT S E, ZOREEE
BREDEFES TN ED T 2 ERI RO 5N
7. La»L, BUMEKERLIGEE > TGRS N:

100

804 —o— Juvenile
~—o— Sub-adult

60 ~=o-- Adult

404

Capture numbers (per one trap)

Jun. Jul.

Days after beginning of irrigation

Fig. 5. Seasonal changes in density of juvenile. sub-
adult and adult loaches in temporary creeks. Samples
from four mondori-traps were averaged. Vertical bars
represent SE (n=4). The shaded area shows the period
of the midseason drainage. The vertical broken line in-
dicates the drainage of residual water.

120

1004 —o— Juvenile

—o— Sub-adult
80 ~-o- Adult
604

404

204

Capture numbers (per on¢ trap)

Days after beginning of irrigation

Fig. 6. Seasonal changes in density of juvenile. sub-
adult and adult loaches in the permanent creeks. Sam-
ples from two mondori-traps were averaged. Vertical
bars represent SE (n=2). The shaded area shows the
period of the midseason drainage. The vertical broken
line indicates the drainage of residual water.

%058 H HICIIHER KR AOMAEEAEE L T
Wit B, EAKEORVERICOT RS
HEEARERINTWD, FFLLUBEIRIELAL
Ronzlkoi.

—BEKEEClE, REARRADOEELKED
AKBEBATED SN, 24HB» 5HEADEEEK
A& L7z (Fig. 5). LA L, ZoOMEKidH
FLoALairomF LEBIZ2T TR Lz, &
T L., M e RBAIIHEEEZRYELRTS
GHPEDEKRE TEBL T M, RAE
B %@ U T2 ke, T LU 1A
LB RSN h o,

[BEARKEE T, FEAIZAKKE24H B IC—B



KREBH FY3DICRIETER 79

B L 7ot —Higd L, KEOFF L HHE
A SF U L7z (Fig. 6). REAIZ I NIZRRE
NTHET LRI, FOREBHEADIETZEA
ERONGL Y, KRBABERIIHSL S DODHE
ALARE F CRERE L TR S/, BB IEHA
AR 28 U C 28R L L e h o727, T LU
P b kL L CTAHEBATRD b7,

BB DIZENDKRE

AKX SHFL T COHMTIE, EANKET
MEEL IR SN EREI N7 ED D
Lo 17T EES—ERKE THES R, 2MEEH 7K

Table 1.

M2 A L7z (Table 1). T RiZxt L T—HEaYKEE
TR EN-FEERICOWTIE, FilERED 8T
LI 725 33 ERIZE U — Ak CHEE S L
7z, T ORHO—FEIYKER S EARKEIZB T S
ZHREAROBHRL IR T L LFELEVH o
(B4 ZF|M5E, x*=14.36,df=1, p<0.01). F7/oK
M Chgiit Sk S, Bl S 9ElfkFRnT
TR UK H T S /e,

FFLYSHEKTE TOMTIE, KEL2SEA
KBE~NOBENAEHIL L, #IC—RERKELEA
Bk SKEIZRAT AEERIIE (RO ONZ
Mol BARKBETEREZOITONE, 0D
I HRE S N ElRkD 9 b, 8EILLEIZH T

The number of recaptured loach released at different sites. The loaches were released at each

time of investimations with specific marking for each site. The marked numbers at each site
were 12 and 107 at paddy fields, 65 and 651 at temporary creeks, 50 and 1182 at
permanent creeks from irrigation to midseason drainage and
before the drainage of residual water, respectively

Release site Recapture site

Before the drainage
of residual water

From irrigation
to midseason drainage

Paddy fields 7 (58.3%) 3( 2.8%)
Paddy fields Temporary creeks 2 (16.7%) 9 ( 8.4%)
Permanent creeks 0( 0.0%) 19 (17.8%)
Paddy fields 5( 7.7%) 0( 0.0%)
Temporary creeks Temporary creeks 33 (50.8%) 48 ( 7.4%)
Permanent creeks 4( 6.2%) 12 ( 1.8%)
Paddy fields 2 ( 4.0%) 0 ( 0.0%)
Permanent creeks Temporary creeks 17 (34.0%) 21 ( 1.8%)
Permanent creeks 8 (16.0%) 126 (10.7%)

(): the percentage of individuals recaptured at each site of all individuals marked at the release site.

Table 2. Density (per m?) of loaches at different sites after fall drainage in paddy fields

Method Stage Paddy fields Temporary creeks ~ Permanent creeks
Juvenile 0.00 (0) 0.00 (0) —

Digging Sub-adult 4.67 (7) 0.00 ( 0) —
Adult 2.00 (3) 0.00 ( 0) —
Juvenile — 0.18 (12) 2.32(177)

Sweeping Sub-adult — 0.05( 3) 0.59 ( 45)
Adult — 0.00( 0) 0.00( 0)

( ): the total numbers of capture.
—: no data.
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