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Abstract  Habitat use of Misgurnus anguillicaudatus was surveyed at Tanushimaru,
Kurume City, Fukuoka Prefecture, Kyushu Island, Japan, at winter season. The study site
was composed as traditional agricultural ditches in parts of the paddy field with some parts
of concrete artificial type of the canals. The spatial distribution of M. anguillicaudatus in
the study area was examined in 36 square frames (1 m x 1 m) located spaced along
agricultural pathway for approximately 20 m. Relationships between presence of M.
anguillicaudatus and several environmental factors was analyzed using the generalized
linear model (GLM). Result of the GLM analysis showed that probability of the presence
of M. anguillicaudatus mainly explained by water depth and the probability increased with
increasing water depth.
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RIS, ARk LTz & NS —EK
BEREA R R R W R IS 25D % RN IR ek EREE
ELT, MABEMICE > TBHE - EBEDHD
BEELG-STWVWS (FHEED, 1988; &k,
1997 5 7 BF, 1998 ; BEMCIE A, 1999). I4E T
% { DREFEIKERIE, B EAHIC X D R & WK
EoothoENL VWIYZ Y —RNIZEDD,
T 5T, IKFEREE DG LOHEFFE R DTz D D,
e B eRIbic & b, KR ORI E [ < 1
DI (BXZ 10 A5 3 A) IKId/KER
T ZoTWV5. ZOE, BEEROHFE R
WS NN ED I L SR OZEHRIcE 5 Lizh
BB 5 EMERMEOGEEIMBEZINTNS.
ZO—JiT, BMWKERIEMZHEREZER

LTz BMOKEEE R8T ICHEE T 2 728D, 2007 4
IR MOKE B L2 bR MEIG 2 3R E, T 51
202 FITWE Z DSEMNTRDN (BHMIKER,
2012), EEEM/KEBICBT LS EEOMHREIC
DWTEHHANEA TS, Fiz, R - B
BENERECBOTEREEDHHO—DELT
TARIREEORE] B EMOKES, 2019a), L
itk RiEICBO TR O 5B T TE
B OFHMANDOERE] A (RMIKFER, 2019b),
ZTNEFNHR I ND R E, EMEHERez
SN TR K O i 2 #EdE 3 % A s
LoD 5.

R a7 Misgurnus anguillicaudatus 1%, HASDZ
SKBRICAEIR T 5 IRENZBOKAHE L THIB N
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% (HH, 1999 &)1« T8, 2007 ; & /I1E D,
2009). HAENTHR I HER#EEIN TR
Vawid, IETIIERERN, BERENS, H
HNAEFE X ZRDODEBOEMICKXAIENS T
EWMHSMERD, BHEDEZIARY 3 Y
Misgurnus anguillicaudatus, 72 R 37 Misgurnus
sp. (Clade A), ¥/ ¥ R 3% Misgurnus sp. IR, & 3
U E Y R a7 Misgurnus sp. OK D 4 & L T
HENTWS (P - Wi, 2017). UV
EREMCAERTZ -RNAERY a vk, RES
HFaXL oy FU X ORRKRE LIC X 2 FHaHiih
frbh, JRHIBEFE SO 5 i O8I X 2 L R
F DM NEDHEICKD, Ly RUXF 201805
Frizic e fE e (NT) & LTS Rk
M HENOBITHE IS TWVS (GEIK,
2018 5 BREEE, 2020).

R 3 7 OATEERICIE I — EZEIKEE — 7K
OBEFRUENEETH D, BXZ 410 A DY
I — ki o B3 KR IS EK D TN S &, EA
IKIE DT )15 2 3 /K B8 5 W EAMAE  FESRS 5.
ESIIKEHNDRUKD TN % 6-7 ALz % L1Z
& A E DRRIE KR I 5K NS | U C pEgl
THZLHENS (HY, 1999 ; Ak, 2001 ;
B T8, 2007). NE1-3H TRE3440
mm THIEL, SMEL7fFfAid1040HTE2E
20-34 mm IC3ET % (ALRH - W, 1954 5 AfR
HIE A, 1965; S H, 19765 ¥ - T8,
2007). JKHNTHE UHERIC & - Te ik, K
FC Bk % 20-40 HIC FISKFA D 5 EIEKERICK
L (B T&, 2007), E¥EKETLEEE
F% (M, 1999). Z0%, @KV E > L
FTE, BEAKBETIEIKENIC, KOEL Ko7
MK TIX HERIC#E - T, KE TR
DEBIZHE > THIRICE > THEELTWVWBS T N
R EN TS CUALRH, 1961 5 HHF, 1999 ; H
B A, 2007, UL, £FICTNESKEAN
DEDX D MR ZRHL T LT
B MM DV TFEICIR S NI AIE DR,

AWIZETIE, HAITEKL TV S EED D2
SETKER DR 2 R SR VREK T AT IS B WV T,
R 3 7 OB 350 2 MHIE B AT O BREE R
MRS MICT BT DHRERIT- 7.

MHE &R E
AL, 20104FE2 H 13 HICERBEAE KT H
TALRT D KIS BV TIT> % (Fig. 1). TO

e REVERN Kose River
(Chikugo River System)

River current

Fig. 1. a) Map with sampling locations; b) photo of the
study area.

BRI, FFEEICH Tz D B OTKED
LMD, A IKESIEC/KEOH G ZHET 5 L
TEMRG/KEBREMEREIN TS, B3R
W O 7z HUUIAFEE T, FEMHH O /KIRIE R
WAL S % KB S DEKICTE> TV, £z,
AREEIKEEN T F R 28 OB EN S 2 Lk
%<, JEHEHATE —EDIKEZ R o T2 HIATKIK
MR ENS. KENOREHE LTI
¥ 3 v O & F 1 3 Aphyocypris chinensis,
> 7 F Carassius sp., >3 Odontobutis obscura h
ERLTYS (BE - A, 2009. &k, #HE
T o TIRFEKERE, ZO%ED SNz iR
FRIITPOXEEER TS 7 ) — UKD
AT NZ28, BHEFFELZLV.
AFHEHIND R Y 3 7O HkkZHLMCT
27, 1m0 EMZIKENORLZ1H S
& 51TH) 20 m [HIBR T 36 MERRiE L, &HHICEL
T RY a4 IR & Vs b 2 BR B I OThi A=
ICDWTHE LTz, TN OB LA BB A
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Table 1.

Summary of physicochemical environmental variables in presence and absence sites of Misgurnus anguillicaudatus

Presence sites

Absence sites

Continuous variable Median Range Median Range
Water temperature (°C) 10.6 7.6-11.6 10.4 7.2-11.4
Dissolved oxygen (mg/1) 11.6 10.5-14.6 11.4 9.6-14.8
Electric conductivity (ms/cm) 299 197-315 286 194-321
Water depth (cm) 26 14.0-43.4 7.7 2.7-32.0
Ditch width (cm) 90 37-250 71 30-250
Mud thickness (cm) 12 1-28 6 0-48
Turbidity (NTU) 4 24-12.2 39 2.6-9.6
pH 7.8 7.5-7.9 7.8 7.5-8.2

Categorical variable

No. presence sites

No. absence sites

Bottom material type
Mud
Sand
Gravel

S O W ©

Concrete
Plant cover
Present
Absent
Ditch type
Soil 11
Soil and concrete

~ o0

Concrete 0
Water flow

Present

Absent

12

16

17

18

ELT, Kild CO, BEEREE (mgl, X
&S (ms/em), 7KEE (em), KEEIE (cm), &
E (em), #E (NTU), pH DGt 8 IHHEZFHIL
7z (Table 1). 7Kk & /A7 B R V2 O W E I &
YSI95 (YSIInc. ®) 7%, ®|XUZLE, #E, pH
DHIEITIE Waterproof ECTestr 11+ (Oakton Inc. %),
HI93703 (Hanna Instruments %), Waterproof pHTestr 30
(Oakton Inc. 8)) ZZNZFNH Wz &, KEE
ERICDWTIE, AERANRRO LR, Foi
R, AHEEERD 3 AT TEHEE U EEE T — &
&L, JKilt, BFBAREE, EXUREE, #HE,
pH DIEBE Z AN OHLAHE 1 WAATIC BT %
FHlMEZ 77— 2 & L. R, TRUSCO E ¥
A=)l (2E1m, HESmm, ERE460g, bF
Aol (B ) Z/Km»5 30 cm B SE R
SETCRICHET D FZETZFRIL:. THIKENE
NET—2E LT, BEHTIMKME G- -
VR - R e KEE e 327 ) — b 6 [K53), K-
kB X OFE LY D NN—DFE, EREEIK (-
DH-tEaryry—r-ar7)—rDHD3

X53), HEMRNOKOBNOEEDE 4 HH %
ROERL, MRMTICHNZ Tz, SYpEM L REREE L AR D
AH - FlERTR, 2 ATHIS 0, TeEMIic KD g
FERNOBKBAEHB IO RY 3 U EOHFIZHBY
THERTERLSRDETRELL. FEL A
X, IKBESTEEVISY MRS Y, EHE &
LICEHEE R, HRICERE SIS THER L
To. BSMNTERESNEZ RY 3 oMk %H
BEEMNMOEHLU. REINHEOHE Y
(2013), W& - il (2017) - 7z,

RYauhED ks RBREICHE L0z
BT B8, BN RY 3 vOHBOEER S
BEBE L, SEEERNZHALEE LT, O
A ZIHD A O —fRALERTE £ 7 )V (Generalized
linear model : GLM) Z W TN ZiTo72. HIE
L7zH{E 2 RS D 5 B, Kil, AFBRIEE,
BLURE S, HE, pH, BXUBHNOKDFHN
DA (Table 1) IDWTIE, 1HDS BOHFHE
R DB EZITI20, T—Z2DRE5DENNE
S RY a3 IOE « MEOHIFRTREREVDR
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SN o7 LT e ST H Lo
Te. 2O, KUK, KiglE, RIE, WIKME,
KA - flok s K ORE BRI O 78 — DA, G
AR BATICAE ] Uiz, BT UREERICH 72 b kit
1% ¥R 5 FH % (Akaike's information criterion : AIC)
ICEDEETIWVEREZI T /2. BT IVERICBL
T, IXNTOFHLBOMAEDEDET N2
fE B L, AIC DMK W IIE £ i €| 7 )b 2 f N,
Burnham and Anderson (2002) IZHEVY, AIC DET
HBNAICH2LUFDETIVICODWNTEZ YU
FWETIVE UTRERFHMEICHA L. 5B, &K
RIS BNTIE, YT A XN N,
ZOEIBHEARICETLWVE EN S AlCe Z 1§
L CETIVEIRETT > 7= (Burnham and Anderson,
2002). fEHTICIEHEE/ Sy 77— Rver. 402 (R
development core team, 2020) 7= i L 7z.

& R

RYa 36 2 TEEH 64 itk (&
E 735 £ REHE(R 2 14.0 mm, #iPH S1-110
mm) M N PIS K o THIEME KB R
DD BEMHDE SN, FEMEAEE 1 EED S
P, 2 EARDY 2 M, S AEARDY 1 4%, 7 EARDY 1 #
12 fEARDY 2 K, 19 A 1 B TH - Tz,

R a o OHBICHd 2EREHE & OBIRICD
WTIE, GLM Z Wiz ' T IVRIRIC X % #5R,
AAICH 2L TFD EM3EFTIVICEWNT, KE
MIRTOETFIVTEIREINIZ (Table 2). —77,
FRL3ETIVD S BAKAE - Hligk - B EAEY) SN —
OB ELKBIENZNZTN 1 TTIVTEIRE N
X7z, WE, FKRME, #EFEIRE LN ETIV
TRERI NGz, DEDTehE, FYa
T OMBUTKT ZERBEIR & U T, KEEDHHNH
HEMESAREE L, ROT, KE - Hhik - BEEE

YoAiN—, KRR & 72> 7z, GLMIZ X % kT D
R, ROEETH>KEICEHT S &, KiE
(GGAA O #ipH 2.7-43.3 cm) HY 14.0-43.3 cm (OF
237 £ FEAEEAE 9.1, HPIRE 26.0 cm) DT
TRYaUDNHEIN, HWIEERY a3 DHE
RN EmNEANICH > 7z (Fig. 2). KICEHEMED
F o TR < ik - B EAEY) A 8—I2 DN T,
AN—FOTIX8HT, WN—HLTIZ4HTER
VauMhB Uz KESIEICDWTIE, KBS G
7l D i B 30-250 cm) Y 37250 cm (A YL AHE 90
cm) DFFITRY a UM HEE N, ILNEE RT3
T DIEMER D BmOEAIC D o Tz WRMEICD
WTRETFTIVTEIREI NG o728, BH 9 /4T,
WH3IBRTRYauhHE L. #earv sy —
FOMTIE RV a v dHBELEN S 2.

g

X

9/}
1

0.25-

Presence of loach
(=]
9]
(=]
1

0.00 - oome»e

10 20 30 40
Water Depth(cm)
Fig. 2. Relationship between the presence of Misgurnus
anguillicaudatus and water depth. Predicted probability of

presence shown by 95 % confidence interval, calculated
from the generalized linear model.

Table 2. Output of generalized linear models investigating environmental factors influencing the presence of Misgurnus
anguillicaudatus [models are ranked in descending order after the small sample-size correction using Akaike's Information

Criterion (AICc)]

Environmental variables”

ModeINo.” Intercept Water depth Ditch width Mud thickness Substrate type Plant cover Ditch type AICc AAICc Weight

1 -3.87 0.194
2 -5.33 0.223
3 -3.51 0.234 -0.01

316 0 0.282
+ 327 1.15  0.159
328 1.21 0.155

“Water depth, ditch width and mud thickness were continuous variables, remaining variables are categorical.

" After model selection, models with AAIC < 2 were adopted.

"+ indicates adopted variable by model selection and positive relationship between presence of Misgurnus anguillicaudatus and variable.
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AR DO —E R EARNITEK LTV SR D
DREFEKEICHBNT, FYa 7I3kENEL (14.0
em Bl B, FORAE26.0cm), YA N—DDH D,
JIMEMNIAL, ETIVCEIRE NG 7E DD
RA BN W DT T4 L TV 318 mAH 5
kol

BB TEAFICHBDDICHEN TV B
D Y F Egretta garzetta & F 2.7 X A 3 F Ardea
alba modesta 1%, %ZEDF OO V/KEIC BV T,
ZTNZHNIKLED 10 cm LUK & 10-25 cm DT T
fHZHBTH LB DN > TS (Takaki and
Eguchi, 2008). AW THERES NIz KY a3 whvuK
HOWRNGHITHE& TS, YFEEEDE
HOSOMBEEHICEHES L TWVWAHHEEND S &
EibNb.

e, EEBICETZHEPIEH (2011) D%
TiE, RTaumill& o &z Mg &
L OEIRICFH LT anaett 25 L TEH 0,
ZHNCIF T K 5 BEIOKEZF s & AR
X NG. RFEMORIKIKIIZK, BT s
DML LR WD, ARFZE TR E NI BT
OYIEREED, WA —MRENCEAICFEDIREDIR
REAHL, ZMTEKEDEE WIRE DA
MR EBRENTVS. ZDk, kbt
DRV EREKEE T, ZOMICHELIL Z8RED
B LTHEEL TWS EEZ26N5.

AR OO B R T, ERIEKEEO & AbD Tz
®, T ThHoEREREN NI — MIEEH
ABNTWVAS. E5iC, #EFREDTZHMELZD
FJERERHNCIZKER N DK DD IR W IRRE THERF &
NBLENZ V. Zokdayy7)—rck-oT
JEVEHH DR SEKEE TlE, 3L AL DX TKE
FELSNBE—E &R0, WY=L IC
L Imo =48, EKmic TR L TE MDD
NS LMEMEN R BB LEZONS. D
£0, avr)—MEENZRBEKETIE, AU
HTHLEN LRSIz RY a UL T EREE, D
F D IKIEDNEL K Y A1 83— B O IR L < IR
MEMHMVEREIZARICEREN TN L LR
5. TeHDEAIKE & OHHD 75V 22K
T, TOMGRY a v OBMABRIEONED,
I (2012) THEINTWVWS K S RITFEDHE
it D KIS O/KHNIC BT 2 FY 3 v DOk
PEICHEEZIIZERILTWVREKNO—DNE
LN, Bk Th O RN 5, SEETE

HIEDBENDNEEDDDH D FVa v zE¥K
FRICBWTRET 272DICE, AFATHLNE
75 o To AN T8 U 72 KRR S KBV 13—V &
O JIIEAN A R E DD < I BB 2 R 2 F
KUBT ZENHBTE5 .
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