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BE T FCHIVARM R avZEISE 57200 L0f{H RS A2 a9 5720, BifE 5
AL Z 1 B 12 BEfEL, fi4E 12 A DKIER 8 CTHBE I Tl 3 H 1 A
6 EDKFEZ 1 XTI DA, KIBEFZTFNRBR EATHEM T CTEINT 0T, Z0ORE, /K
BN EHF 2T 3 AHIC 6 T T _THREINERIALZ. 571X 2~20 HRERT 3~13 HE
OEL, EEIRHIIE 9~72 HE CThoTc. KT OHIEIN H OKIRIZOVWTIE 15.1~16.5C, Hi&PFE
PP H OKIBIZOWTIE 15.5~22.1CTh-o7=. 1 FEIN B OFEINEIL 2~184 i, 1FEINHI DRapE
IN%EIE 147~683 {f TH-o7=. ZNHOEINFERTIT EBRKIRZK 15°CIZEE L CREIIS 7R
ERERZEIT RN o7,

[FL&HIZ

FHVRNMrRYay Lefua sp. 1 134&E IR 28 BIRG ] LR SEURETOARIMNE, ExREFRY
ENCo AT AR avRbRN R av Jgo B ARE A OWKHET, HAARO —HNEE T HEBORN
Kvaw L. echigonia LI3IERE, /ERE (I 2013, Aoyama & Doi 2011), BL ORI (Sakai et
al. 2003) CRBISNHAFLHEAE THD. ZDO LI DO T HBIEDFRAL DRI A B
D03 (RE4 2013), iR, ERHORBARE DI, RER VYN T —27 7 THajg il 1 B Bl
I TS (F I -#iA 2015).

A/ VA RGET D EL L CUIA RO AR EZDEER D4 (In situ Conservation) LHF5E
it 5% CTORMER F FH L DIRTF (Ex situ Preservation) 2395 (i 1997, 2002) . #k D&, WL
Mgk COBIACE B 13705 < HEIATRDONDE D THLZENLEEL. AFEOHE T CTOREINY

"R WP EKR &R T655-8570 MEMEKK AR 1-5-1

THEME - HETIRER T650-8570 I ik R X ANKRET 6-5-1
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PESCHETH H1EIZ DWW TIBEIZHR & &4 C0 5 (Aoyama et al. 2005, (L5 2006) . Aoyama et al.
(2005) TIXFA~—IZEoTHIME 11 A6 1 H 10 ReEIZEREL TWVZRRBIREZ 5 H 25 12 e
IZE LS, AL EL TWem AR O KIER 8°CE: 5 HENGHR 4 I EIFT 15CT—EIZT5
KM T THAVRN R av & EISET-. F IS (2006) 1E A LRIZRERINER 2 IV o KA CRESR IR %
REBRZATIR ST, ZORR, BIIRAAZITREL TV 1 B 12 K (121, 9:00~21:00) DEFE
KIRIZTZ 8Chblr 22 L, LIRFREZ 15 CITR> TEINZFR L. — 77, WINTORFEDE
IIIRIEEIZ 5 H~T H T (Aoyama 2007), ZOMIX BRI HESHEMNL, KB LR35, AfE)
FEIRNT 2 EIROAKIRS?, 1% 12 B3 2KIRAFEIHIHIZRE 12 E D IS H0ONTIBNITSH
TRV, ARFEO A BEHIOAKIRIZ DWW TO®REIT 7L, H11(2014) 1285 A 1 FIOFRAERFO KIRIZ
SWTIE 5 A2 12.3°C, 6 H72314.3°C, 7 AN 17.3CTH 5. 512, A B & FIZITH A B KL
TH Y720 08EL, AKIRIZOWTEE TH 19°C(8 H; FIL 2014)X° 20~23°C (FIL- MR 2015) &
WESNTWD., SEHIZHDNEE TR AREFIL 5 AENGEINSEIOHET 5L, [ILHHEDE R oAKIE -
A0, EEOIEV VKR LA A TR EAE R T 0ER DS, LnLens, B EF35K
1RO T CAR FEIN T 2 AREPHAH B T 4UE, mESORB@R A L0mL T, REBREL L
FIZTEHEEZLND.

AW T, IR 28 FI2h7->T 1 B 12 FFfH (121, 9:00~21:00) —EZL, KR
NAZEITRELIZK 8Chb 25°CETHIAL Lﬂ@%ﬂﬁk@ﬂ@@f‘MﬁM@ﬁW\Y_ IZEBL,
BT INFEINT DI RDEEHIT, FEIFRFEIZ OV TRERR (Aoyama et al. 2005) Dk FL &bz 7=,

A

HAOHRTF

BAIE 1996~2000 FIZ SRR IIK RO EFii, &5 300~340 m THRELIZLDLE, T
HEFALELT 2001~2002 FIZKMETEISIE 2L DO THD. ZNHOHANBH 30 E% 2003 4= 5
FAZA 7 T ST 28 BE WK G R O W SR I ZFRE L 7o i B A O1E I D 17 T 2K B L Tl E L7z
#%, 2003 4 8 AIZ[FILHEEANDO AR ZHD 160 L H7AKME (I 90 cm x BAT 45 cm X 7K 40
em) ([ZIVA LT, BEENOAKIEIZIE 20 W S0O0AT 14737528 1 B 12 e (121, 9:00~21:00) /=
TSN TN, ARy Z KO I TH BT, r“@wxwﬁ RIS ATE L CHEE 2~2.5 cm,
£& 10~20 cm O bE =— NV BURA T EHORE W, JERITIZAR D7 o2 —%H L, fil B K
F=T VT MEE TR NZ R SR S T2, ARy 77K D KIRIZ- OV T 2003 4F 8~10 A 121% 23°CIT
WA AZ R EL, BRI R~ ICTIF T 12 A 123K 8 CITREL TV .

KEBARLRRFICHITHEINEER

ARG % SNt U 7= A 5 T L2 BE M L K R R SRR S S L E Y, ERNIZE KA THARFE O
A B BB SKIEN EF-35. 20720, 2004 45 2 A FANZHEORFRIZ 9 L H T AKH (g
18.5cm X BAT 31.5 cm X /K& 15 cm) & 6 gk E L2 (X 1). S EKDOIEER - Iz >V TiE=7
ThRAR T 4G =2 LTI, KBRS B en o7z, BBNZIIAKRE 3 321kl
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1. FHLRM D3y OERNERICA- 6 BDKENDTE.
Fig. 1. A photo of six tanks used in the spawning experiment of L. sp. 1.

T 20 W a2 EAT 1 ATZ VY, 89 80 em EMBAMy 7K ERIGEIC 1 B 12 KEf (121, 9:00~21:00)
FUTEE T2, 2004 4 3 A 1 HIZ, ZIWOO KA N 7 KFEDDIERED 1 <7 2% A7z (X7 1~
6;3% 1). FREHICITM AR AR L, 5 B AR 2151052 72, AKIRIZOWTIEART 11 FEO~<7 1
DA E KO TRE|ESET-. BINCHT-> T, BAICEIDINDIRZRET H-0 OBIg (F L5
2006) Z 4 AKFEDEIZ 1 8T D@ Vo, ZOBINEHTF >3 —2%5 (IF 20 em X BT 15 cm X HE 6
em) IZHZEHBIE Ry N TIEST2ZEEZ NS, TO EICEINKEL TY A v —F A Fantinalis
antipyretica =¥ 50 g By LI=b DO THSH. AFEO FEINFTENIMERED FEINR I IA A, FFOER-T
KEBOETHEINL, 2O L TDEWIE DT, EAHSICINTPEIFR ~RAE 52 8724,
DB ZH T TREMBOIRIZEDS (FiL- 3 2006) . AREILZOLH72FEIMTENZ VIR T 1 1850%
1 HOAWWNTEHL, 20 1 EEINICE B IS0 TIT7R0 2 [RIFEEIN M Ch D (Aoyama et al. 2005) . I
DEMUZDWTHE, 4 B 7Rl 9 RECERINZROEIZIINTE S TR MEREL, EBRICHEINTEIA M5
TOWDEAITIEYE HEMIRE AT L, ZALISMNE 9 REDIE U CHE RS- IR % /i H PE PN E A 72 L CH
W=, R L= DWW T 5%/~ Tl ER, HaLiz.

AT 4 ATHONWTE, EBRBP CTHENTEILL 72D T, RbVOMEE AT, UIARIZPEIIL 7272,
T ARTORT THEEINNE T LI, KB 25°CIZELTZ 6 H 23 H ORI CTHEBRAEK T L.

PEIN B 45 (PEONIIR I EBRICPEIN U7z B 4% , PEDRIRIFR, #APESRER, 1 PEUN B DPEIRE, KK, £
NZENDOROFEBEBRZ AT <> ONEN AR EIREUC L > TRE L7 (WEEHET 7Y —Y 7~ R version
3.2.4, A EKHE 5%A) .
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F 1. ERICAW=F ALK R3O ORT.
Table 1. Experimental fish of L. sp. 1 introduced each tank.

Female Male
Pair name
Name  SL (mm) Name  SL (mm)
Pair 1 F1 63.3 M1 528
Pair 2 F2 61.8 M2 52.0
Pair 3 F3 58.9 M3 48.3
Pair 4 F4 54.0 M4 431
Pair 5 F5 43.2 M5 459
Pair 6 F6 42.4 M6 39.3
R
EINDOME

FEERBALAEE, KBS EFT29 T 3 AT _XCTOTHNEINEFIALTZ. £~ X7 OFIEINHE X 3
A 15 H~3 A 25 HC, ZDOLEDKIIL 15.1~16.5CThH -7 (£ 2, X 2, 3). HAMKAEINHIL 3 H
26 H~6 A 1 BT, KiRiX 15.5~22.1°CTH-7-(F 2, ¥ 2, 3). £71% 2~20 HHEET 3~13
HPEINL Tz, PEIFIAMRIEL 9~T72 H T o7z, 1 PESN A OPEIIEUE 2~184 i, 1pEIF I DR PEINEL
1% 147~683 {H Th o7, MEDHRLFEIN A E L DMIITA ERMBEIT RO T (r=0.353, P>0.05,
N=6, 4 4), HEOKRRLREINEOMICHA BRERRIXALN 2D 7= (r=0.6, P> 0.05, N=6,
5). IHIZ, FEIN BB LM EEIN L ORICH A BRI AN >7= (r= 0.794, P> 0.05, N=
6, X1 6). KMEIZISVNVCTEEIT B EL, 1 FETN H OFEII S DV NEEIR M R DORIR AR~ 7L 25, fEiK
(XTI DV NI EEIR RO — 7 ICH BB RO b DG A0 o7 (3K 3).

R 2. THALRM REDaVDERTICHEITHEINKIR.

Table 2. Summary of batch spawning in six isolated pairs of L. sp. 1 during the experiment.

Spawning Number of eggs
Female . Rate * Temperature per day
name Period (days)  Days (%) (°C) Total Range Mean
F1 Mar.23-May 4(43) 7 16 15.1-20.6 683 22-184 97.6
F 2 Mar.15—-Apr.18 (35) 7 20 15.1-18.8 515 2-150 73.6
F 3 Mar.25-Apr.24 (31) 4 13 15.3-17.9 173 37-54 43.3
F 4 Mar.18-Mar.26( 9) 3 33 16.5-15.5 283 72-125 94.3
F5 Mar.22-Jun. 1(72) 13 18 15.3-22.1 534 8-75 41.1
F6 Mar.25-Apr.21 (28) 3 11 15.3-18.5 147 20-66 49.0
Mean (36.3) 6.2 17 389.2 - 66.5

*: Spawning rate =100 x (spawning days) / (days of spawning period)
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Fig. 2. Change of water temperature and spawning period of L. sp. 1 during the experiment.
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3. FHLKRMELavDERBKEICHE THENTDEINEREE 1 EINE A=Y DEIN.
Fig. 3. Frequency of spawning and number of eggs per day in six isolated pairs of L. sp. 1.
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Fig. 4. Relationship between standard length and number of spawning days for each female of

L. sp. 1 used for the experiment.
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Fig. 5. Relationship between standard length and total number of eggs spawned by each female

of L. sp. 1 used for the experiment.
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Fig. 6. Relationship between number of spawning days and total number of eggs spawned by

each female of L. sp. 1 used for the experiment.
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x 3. FTALKRMFDao0&MICH T HEMNBMEEINNS SV ENFERED
B

Table 3. Relationships between the decrease in number of eggs per day with
succeeding spawning days, and between the increase in interval between
spawning days with succeeding spawning days, for each female of L. sp. 1
used for the experiments.

Female No. of eggs per day Interval

name r P N r P N
F1 0.036 ns 7 0.926 %k 6
F2 -0.786 * 7 0.265 ns 6
F3 - - 4 - - 3
F4 - - 3 - - 2
F5 -0.883 Kk 13 0.193 ns 12
F6 - - 3 - - 2

*: P <0.05, xx: P<0.01, *x+: P<0.001, ns: not significant.

FE

ERFHROODOEEEY

SR RT2I51Z, Aoyama et al. (2005) Ti, MR EKIRE S A~ —omABEZ O TAZRIC
FHEL TWREED D E 2RI AT TR & 12 RS, EFRKIEZ 15°CIZEEL CTEALLFELT 5 HE,
OAFEZFEIISET-. Fio, fE FOARIZONWTEAFED SCHEDTEHEAMSET 11 AlokiEs
15CIZ ER-SWTL2A, FEIIABaSz (F L RFER) . ZOINHEAEORE I, ANBBIZFEH
Waa ba— L TELRRITH L DD, HBAEOFHESL, BRARDEMN, FHEEOIRAEREDRMELSD
. —77, AR TIEIAR R 20722 EBRIAE 5 ADD 10 » AT 1 H 12 KEfEEL, KIRARIE 12 A
R 3 o HRIF 8CITR-72%, B LRI TREINEREZ FEL-225, 3 D 6 73
THOEIIL-. 725, BIAIERIC SV TIE, Aoyama et al. (2005) (2361 ) 2 EEIR BT O FHH& I TR EL
THEAE 1 H 12 B —ETRWEEZ 2D, KIEIZOWTHREZMN<HEL T LASELLE TR
<, B LS T2 TIVEICEINSEONLZENHLNII oo, 5%, BBLOREEZE
D TH SR L2 R B S T CAER L OERY A7 V& 58 T TEXEDRHRDLENDD.

EEIRTE

2 4 ([TARMZEEBERR (Aoyama et al. 2005) TOREIMRPLO bz~ 4. BEHR Tl 11 T & FEIPS
WA, PEIVHABAAARF O /KIRIT 13.4~15.9°C T, AWFFED#E R IV o7, ZOMEEAMZETRE
YRDMTZRbN I hm KIS 22.1CTHLILND, AEICEBWTEIIMTRb oK A 13~
22°COFIPHEE 2 HD. AFEOAE B CIIE L THH 19COHELHY (FIL 2014), #4791 22C
FTEDRDEFIRDZ2V . ARAFZETIHEU LI A3 IZHRL Y TRERE LD, S R%ITFEBRITRAES
W TIRDEIZ DWW THIRFTT 2 BN H 5.
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R 4 KRAREEITRARICEFEFTALRM EOI0EERT7OERER
)d ;3
Table4. Comparison of spawnings of each pair of L. sp. 1 between the

present study and the previous study.

Present study Previous study *

Number of spawning pairs 6 11
Standard length (mm) of females 42.4-63.3 34.1-70.9
Water .temperature (°C) at the first 15.1-16.5 13.4-15.9
spawning

Water .temperature (°C) at the last 15.5-99 1 14.8-15.6
spawning

Number of spawning days per pair 3-13 1-13
Spawning piriod per pair (days) 9-72 1-67
Interbal between spawnings (days) 2-20 3-14
Toltal number of spawned eggs per 147-683 47-1080
pair

Number of eggs per spawning day 2-184 10-264

*: Aoyama et al. (2005)

AT CIEFEIN A £k 13 BT, /Kiid 15 C— & TrEIISHE 72 BE#H (Aoyama et al. 2005) &[F]
CTh-oTe. mEEINIMIIANTED 72 B H2BEHRO 67 ALV DLE 7. BERTIE, Mok
&, WEINE S DV NEFEIN B 2 D I A B MBI DR -T2y, AFETHRIFRIZIRD S
NI o=, BERCIZEEIN B 3R BEINL DO RN IEDFH N ZRD BT, AW TILA B I
O LI o, BERTIL, FEINH DY 10 B UL EOMET XTI T, EINH D2 51224 T
1 HYVOPEIIEANEA L, FilEOREIN B ORI ELROMEM D bz, LinLRns, AF5ET
I, FESRH #0037 BEA LOMET, 1 FEIR H OFESIEGD DT EIRFIFR DO & B 50— 5 18 B AH B
ROLNTIZT T, EINH R OBEINE LB LT EEIN RS, —8aL CTRI OEIN B IZi % o7z
eH Ao, DL ED IR RO RITBEROZ N E AR TEZDOENTHST2H DD, KAFFET
IIEAN LD 72N Eb B0, 2RI RFERROHEATHHEE 2 BT,

LU EDZED s /NI DK Ll 5 7tk Ii a2 A L, KR AR EF7-0O T CHREINSE DM H 28
G5 E CHARRD RARAFIC H3TIE A TED THAIZEIVRIB ST,

51 R 3CRR
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Spawnings of the fluvial eight-barbel loach, Lefua sp.1,

under a natural rise of water temperature in captivity

Shigeru Aoyama*t & Toshio Doift

Kobe Municipal Suma Aqualife Park. 1-3-5 Wakamiya, Suma, Kobe, Hyogo 654-0049, Japan
E-mail pekkon26@yahoo.co.jp
*Corresponding author

Abstract To examine easier methods for captive spawning of the fluvial eight-barbel loach,
Lefua sp.1, six pairs of a male and a female were introduced in separate experimental
tanks on March 1 in which water temperature was allowed to naturally rise and
1llumination conditions remained constant. Before the experiment, they had been reared
together in the stock tank under conditions of 12 hr/day illumination by a 20-W
fluorescent lamp from May in the previous year and water temperature of ca. 8C from
December in the previous year. In the result, the six pairs all began to spawn in March.
Each pair spawned for 3-13 days with intervals of 2-20 days over an entire spawning
periods of 9-72 days. Water temperatures both at the first and the last spawning days of
each pair were 15.1-16.5°C and 15.5-22.1°C, respectively. The number of eggs spawned
per spawning day and the total number of eggs spawned during spawning periods of each
pair were 2-184 and 147-683, respectively. These results denoted the same tendency as
found in the previous report in which the loach spawned under water temperature
conditions of ca. 15°C after being artificially increased from ca. 8°C.

Keywords: cooling system, egg number, interval between spawning days, spawning

days, spawning period, temperature for spawning,
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