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TW5. 728, THVHRNM R avid oy R AN R T, (LB, fift-TEO 2 SOEMI b5
BEIHI TV (Mihara et al. 2005) .

T DREOMRRIT Y125 C, EITHNEED I AERONRITMETHD (HFHIE) 1989, -2 H
2003). FHUARNM RV ary OEFEAREIZOWTHDLE, [UBGERNIZ DU BN ) 1K R 5 O
KIZBE T D HENTFAETHHDOD (Aoyama et al. 2005, F1L 2006, &+ +H 2006, Aoyama &
Doi 2006, & LiEAH> 2006, Aoyama 2007), foft-VHEDOEMIZOWTOR RITEETHD. 4],
Fe AT DU EE R R T A 1S R F5 87 L KSR DV TS F25R 1 LA FEINMTBIOBLZZ 41T 720, BT
PR A= DOTHE 5.
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+ Table 1. L. sp. used in rearing experiments.
No.  Sex TL(mm) BW (g)
MEHZIZ 1994 4F 5 A 21 HIZTEE R EAETN 1 d 66.7 21
ZRAVD T BN D3 CHAE LT e 3 R Lt 8 2 2 g 57.0 1.3
B2 (R 1) ABERS NI A R LR Lo 3 ol 50.8 11
W B D KX SR DN Ko e, % 4 % 76.6 3.2
BRIZITHE 90 cm X £ 45 cm X K& 40 cm D 5 ? 729 34
160 L A7 ARz VY, B S s 15 2 5% s i ;ii ii
BL, 0O RN 1 mm OEF 3 cm DJE 8 ° 665 21
S22 B INTHN . o EIZiEH 10 ecm O 9 o 63.9 18
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1. BHNEF ALK EDaoNERNICELETOHAETKENEL. @:BIFEE:;O:
IO IKEREREE.
Fig.1. Change of water temperature till the onset of Lefua sp. Spawning. @: measured

water temperature; O: temperature set in a cooling temperature regulator.
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2. BHNEFTALRMFDa 0 DOHOKEITEIE D DEITEN. Al No.1(EH#)E No.3
(RER) DB 2 MEICHTEHKETTE. FTRIOREDEHBDIEEEBEEDHEAZREED
IER%RT ;B No.1 D 15 FREIZHFTHDODOETHDIGFT. @ xtitf, A xtif, O:EINS
AT (RENZENER D DDESTBDIZAZTRY). A, BlahtKED LMo R-KEERT.

Fig. 2. Patrol and pecking behaviors in males of Lefua sp. A: patrol behavior of the males,
No.1 and No.3, in two minutes. Solid line: No.1; dotted line: No.3. A grey part shows an
interstice between glass wall and nylon net covering a bottom filter; B: points of pecking
behavior by the male, No.1 in 15 minutes. @: toward a female; A:toward a male; [: a

spawning site (an arrow indicates a pecking site just before spawning) .
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ANDPEINA T2 1995 42 5 H 2 B 14.8C, IRBOEINHERRSNZ T H 9 HIZ 17.3C

Tholz. KRR TIZZOHIMEPEIIIL L, ZH LS EIEFEINIIIE LTz, PESRIIC ISV TREIRD MBI S
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No.1 & No.3 O [ETENIZZIEI 2 e T4 D AT TERE L2 (X 2A) . No.3 13X KMD /245
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DFFTZKEIL, LEEEHIE AT ALK E A EEE BN E DI TE R AL O BB S
7= (X 2A) . ZDHHEF 13 4712720 No.1 DK ITEN R LI= L2 A, {TEIFEIRIIFAE E b7
o7z, No.2 DITENT DUV TIEFRERL TRz,

HWDDDOEITE
7 H 9 HIZHE No.1 O178Eh% 15 3 FEkEIZLDER L7245, 39 RO S>> TE)AEI LI (X
2B). No.1 [33&KEH, hoRECHEE D@ IBIZIBWT, BIZTEI G ALH 7228, Z<EBMMIica
TODETEZEIT/2VN. DOV EARIEBkD IO H L 72, Fr b L QO DIEICE S L7 R S — B
1EFYD, AEZTSTTORLODEITENEITRVY, DO i ivsh KB L7728, FENELRTOMED
(ZiE, BRI EINE T2 o7, No 1 IZH T ALMEO R OB HEIL, TSV T&Ek
ﬂﬁﬂﬂ%%ﬁ%oou\Tj_b%ofdb@@(l 2B), RRZIF MO IEOBATIZRIL, /NELEEE AT THIE X
DATEB BRI, Fio, DR No.1 ZlE T 2178 o,

EITE

HEDZILFEPEIII LRI UL, BRRFLEIIRFLIMIIIADRETLEL TWAIENEL, ZITO#
INIRRD BN oTe. iz, KB OREZ DOV HED Z DA DFZIZKIT AT O DM EEBIZE ST
TS, HEDSIBUOIDNT CE TGN T EHFEAL 2, AT E TR THLZOEEKEEHKET 7=

PEINANL AT W MBI XA DO TETHE B A ERA T AR R EZIKE A, KIETHELTzE &I
VERER D3 o T, RN THEIRREIN G T 28R 3 IO IKIEZ BN X [E1D, 7T ALME D OB <R D i
WZCRZRD BT THEVIAL L LT, BEZIOLIMET L, 12 0 To oW e, Mo REs 2o X572
RAOKEEDNTET. DONNTMEITZ DI 2 e BB B EIR> TFVIALO LU, HELIB
W ODUWTHED IR AIZ ZHIZ D D EMETRAL NI DIAA TR EZ EDHE T2 (X 3A) . HELMEZ A Z IR HE
THRZEDE (X 3B), M ILIXob/hS<GE L TIRZREL 72 (K 8C) . EDBRITEE ST IN A R
TELZEN DT (M 3C). BT CTHEAPEINGFTICIEIATe DIZRIG LT, JF LT, HEDSHfEZ
Kol T Db B o720, LU ED IR FEIM TEND IR LBl RSN T-.
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3. BHINEFALKRM D30 DERNTE.

Al (Fh3R) DIAZEHE No.1(B) & No.2(&E)hD
DCREE B N AZE DL E, HFYR LA
EEDLETIRE; C: (EoERUBD LS ITHEREA
BN DBRE. BUVIR(KEITRYT) D 2 MEAH
=hb.

Fig. 3. Photos of spawning behavior of Lefua
sp. A: a female (middle) was pecked by two
males (right: No.l; left: No. 2) ; B: they
remained adjacent to each other and muscular
spasms, resembling trembling, were observed;
C.: they burst with a little jerking movement and

two eggs were released. Arrows show two
eggs.



EF AR B W CEEINMTENT 4 [F8IZRSN 7. 1B AT 1 B EHE No.3 LD THEA#RD DL
FEDFIED T ThEE-720, FADEIE TRIEL BV =7- 05 BT 721 O 4 CEESIL 7=, 2 [B] B 13t
D 1 J2EHE No. 1 12X THBIBE O RO,y CF 727 (K 2B) . 3 1] B I3 K AT AL R D BRI
THfED 1 FLHE No.1, No.2 [IZL-> T T2z (M 2B) . 4 B B IXZDBRHE DU DORYIZIT DHE 53T,
1 REHE 3 BABINL, 1778z (K 2B) . ZORE, FEIFE#1Z No.1 23 No.2 & No.3 % 122
FOITBW ATz, 2B EINGHT AN AERD FIZIEDIAA CTEIIT 2240 b7,

5 H 13 HOBHOBIEETIE, M No.6 25 12 [1], PEIRT L0035 CE T, PEINITEEN DD B2 FF
H BT CTOEVIARD D, MEHEDMEERDEKDD, HOWITmE DV NI ZEHEL TR Z BT E COREH
X 1~7T B ThoT-.

R 2. TALKRM F2ao DO ERN~DSMEIKERET S E
Table 2. Number of spawnig which each male of Lefua sp. participated in, and contribution
rate of reproduction.

No. of males participating in Contribution rate of

Spawning reproduction (%)
1 2 3 Total

No. of spawning 8 8 3 19
occurred
Individual male

No.1 3 8 3 14 73.7

No.2 2 6 3 11 279

No.3 3 2 3 8 41.1

EEAEDEI~DS 0

B P RSN BHATEIO YD, FEINRHERRSNI=DIIR 30 TH-o7-. FEINCEE S L1
IR TXT- 19 FlOFERAFE 2 IR, No. 1 OB 53213 73.7%, No.2 1% 57.9%, No.3 X
41.1% Thol-. FERLLT, 1 BOEINCS UM 1 B THo7-0lox L, Bt 1~3 BLA-o7-.
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e

SRR TEZOIL, MDA, 1RBEED ER-T200E LRI 1720 ThoTz. HEOSA,
Mo 1 FBLME No.1, No.2 IZEDPEIIAM TR0 72 BRIZ, No.3 b T TETHW B3>72 2 KD
YA B _RDONHERSI. £, IR 3 [8] H OPEINEZICH No.2 231 el skiz 1 RiDIiE &~
HOWBEES . 7ok, ML T ADRIRE THEEOERDM) E R TNDOEHIEEIZ LT3,
IR TVDNEINIIER TE o7z,
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Aoyama et al. (2005) (XL IRANEIAKRET L RN RYavaz 1 X7 CHEBL, BIEESNE
JATENZ DWW THE L TS, AR, BISESI I BERTEI O/ 32— A TEEARWN NS IR R ET L
RMrRYav LRk TH o7, LdL, A ENTIAW KA EE O MEREE A i=Z L5, Aoyama et al.
(2005) i3 TRARDRERERST.

Alel, Bl 2 JROREOKED—AXZFR ESTEY, WHOITEFEFIT M2 TIEA
FHEMELZRDP-T (K 2A) . ZUHDOHETWT AL KEI RIS o> T @ k%2 0 T2, D20k
TEARIXPEINEL AT OMEABRE, MEMEMTNLEE B L 72, 20720, FH LR R ar O k53K BT
E AT DITEN IS LS\ ). Aoyama & Doi (2006) [ZEF /A CARFEDINEZ 5D F OB
R TDHEIIT, HENZ DAL THERZ D OWTIBUWAS T Z AR L2805, AREOREN
MRV A DD ATREMEZ RIBL TN D, LL7R3 D, ANHE ITMEN I L0 K OMER) A 7R3 28000,
HERNZITMEDOIEASIZBAL T, HMEDSHEL D KA DO M) RO C RO AER e T AN 4 10, 7
WEBHDAI T T N4 DE 2 5T D (Aoyama 2007) . B4 CHEITEE ORI Z§i b5
WAL 7= (L 2006) . ARBFZE TOMIEDIC R 2 2HEOK[BIEE IS HIZZ I E O RED KRN LD
PRSI ZE MW T[] AT REZR P 2 K B LS IR E e bbb B 2 bd. SBIT, BEXEICK
FATENE L CHEBNC B A ABIAZ S ONTWBD NG L. 72720, S o= @R 3 kiF 50
1320 EH WIRIE A= Z BT DT b5 2 D, £z, FI11(2006) 1XEFAM I Ch IR L3 S
TDHOEBIEL TS, A RIOREDKRIFEFH I HER 1D > D& ORE a5 DL L T D FTEE
PELBHY, 5% Z0 IR AFEE VT, KEFEFA D RSN DB A2 FE B T D L E R DS,

Aoyama & Doi (2006) %, HEZLD > >&ATENE, PEINERTOMEZ L TIIPEIRAE THEEEN HY),
W2 D < DI A TF LR D RECIN DI B L2 HMAEIRIZ T L T, £ o2 dkRd 2 REN HHEL T
W5, 72721, Aoyama & Doi (2006) 1%, B4 CHREIZPEING AT LR D8 D T el ORRMZBENAZ L
%<, ERD BRI IO T MRATELZER, KA ORER LA HEL 2 THEI b HHT
EDD, MAEIRZPERR T AT ZAUSE TR RN FL IR RTINS, RO A BB IO 2\ YT
SO (IR 1998), BEZHESIL, KIE TIEEN T DHEN LT L CLAMEARZAR R AR <D D 2T
THEBRT HZLIFEE LW EE X DD, — T, R TIL, ARFEDHEMEL S IZPEIIRFIZ IR R AT 2O DM
RSz, AR E DI RITAR N R P ar THEIES TS (1 2002) NB? D1 No.1 134
TR EMEORN TET- PR Z T OISKEL, 200 TREIINRETE#IZ, TSV tholEz S5
WTBW AT, ZDZEME Aoyama & Doi (2006) 237k T 5591, OO%ﬁ@J (B Ny
R D HEAZ PR T HHERED — L TIFET HHDR B 2 DD,

- 3 (2006) 137 L1792 (2006) D EBR TEIEE ST 4 BIOPEIIOT T 1 RBOMEE—fFIC
A B SIVCWZE 3 JBIZE > T TR Lk <~ T, S FEIOEZETHE L1E)> (2006) DFEREFIC
RESOKMEHE 3 RENEL TIT72-o72038, 1 [BIOBEINZ DT 1EE 1~3 BT, Rl Tolf
MBINTHETIROZRD T, BERNBEHRATENI ST D7D I LEEI B AT DR BT T DL EMN
HY (Aoyama et al. 2005), AL TITRENZHUI-MER BT HIZY 72> T, OFF I F 70 EREING T
VAL LT DRETOMEIABIRNITEIE T 256, @EINGATICEVIALYE 1 BIEIT CREZIRVMMDT
W25 B9 D855, @BIORELFEIITEN 2 BILAL- A5 R D5A 0 3 MBS, Lizhi-
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T, A1, EINCBIUIZHEOEDNEDL DN DX, AT 720, il % Bil 2 (KB, EINERTOT
B T HEO I RS D TODREICR SV BEE T DS EINC BN LIS R ThHEEZ 2 DiLD.
BENZWAREO A BIREETIE, MOR RIZHB W THED LRI TITRIZEIFEH LW B 2 b
5. ZDT, BETENEIIERITKEIL T OB RE I 52 TR Z = DI -5 2 5
H, SRR A2 IDICHERN T E DO IR RN TR T TG G N FET DL 2 N5, AWFFET
IXHED BIHAEL LR A XD RN IEDFHBIN RHNT=2 (£ 2), 5k, TRENOENEINCS TS
B DUNTY, KO REA/KAE TR A XD FAe 1% FVy, HEOKRI[EH e O B A FEI R~ 2
WENBD.
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Observations on spawning behavior of the fluvial eight-barbel loach Lefua sp. collected

in the Yoshino River system in Tokushima Prefecture, Japan.
Shigeru Aoyamat* & Toshio Doift

Kobe Municipal Suma Aqualife Park, 1-3-5 Wakamiya, Suma, Kobe, Hyogo 654-0049, Japan
*Corresponding author

Abstract Spawning behavior of the fluvial eight-barbel loach (nagare-hotokedojo) Lefua
sp. (sensu Hosoya, 1993) collected in the Yoshino River system in Tokushima Prefecture
was observed in a tank with three males and eight females. Each male briskly patrolled
the bottom of the tank and chased and bit at other individuals irrespective of their sex.
In this study, egg-eating behavior was observed in both males and females. It was
considered that the male's ongoing aggressive behavior may protect eggs from being
eaten by other individuals. Patrolling males who found a female just before spawning
could participate in spawning with the female. The number of individuals that
participated in a given spawning event was one female to between one and three males.
In the midst of this competitive spawning environment it was thought that males have a
strategy of briskly patrolling to increase the encounter rate with females thereby
increasing their reproductive successes.

Keywords: egg-eating, Lefua sp., spawning behavior, Tokushima Prefecture, Yoshino

River system
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