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WAE S < D L5725 -~ 3B B FREIUE 5
Pz, S aEREEL LT b, oM (R
WFEEE) TIEERI9EDAS b > % ¥ — 7 iR O
LhFRNTZ s, O H ~34E 4 A  coifE
FRBEOF L7 OfEEI RS N7z, EORE,
RETRIT BUEERISED 4T TH - 7278, Z LS
B CIPRI9ME 3200 F TN L 72— 472 1) i
ML T RISED25 kv 2 ¥ — 7 2B &R, Pk
254EEIIZHI06 N v FTHA Lz THUE, FR94E
DY — 7 BEOBMIERAS N ¥ ZBIZEVIRETE T (v
WEE ) 2R V72720 12 HEAA L 72 & ki
SNz, EEERRE TR 2 BB, 3 % b BERI0T
BIBR R — 72472 ) O R H 2 17 20 v & E RO 0]
BEE L EBREGE 21T 72 (v afliRs, P26
5 H208 SRR KERBITER) . 0 X9 Hp6)
13, fERTOMIEI & (P~ IR EO—2) 12X )i
ETE2EMo72BITH Y, BEEND - /NS o
oRET o LESR TV T OME (kR HiE
LN HIRRE, b bAEESE (vield overfishing,
BRI T 2 EE) LHIR S NG, EiEOAIH
O EPTBITHEDO—D & LT, EERIROMIZ,
W2 d 505, BEBTIREHAL ARV, Y30
WA LS, FHR TR IR, TETIE
EIWRRLLER EORMAETHOB LT TWw5,
T IOMEWAE S PR OWE, IV - A, A,
SIEFE, HEF~YIBRDAT Y Th kb, MR
Ht O AR HHAM OB AZ L Y, WEME OB TIX
Beax RMEEZ D ) kol T2& 2 IEWEDOHE
DIRIE, HEFE, RARE, HIREER, FEKETCORED
NG FRRETHD, M, F~agEolRm LR
BRI 2N A HERT L HWT, F3a0%)
EREDPOEREIZEDL L /8T X —F % f{iT L7,

F~a k[ UBEZEI O v = oI fEE R IC A
IKEER ANTERRT B &, M =~OEEITHR SN,

AR EEHC No.l9 : 1 - 10, 2017

ZOFRWEIZY TOERXY VCHBr, Th b I LM,
Taniguchi et al. (1994) (ZX VSIS N7z, BHEREL
ROy = TH DX LT X7 = Storongylocentrotus
nudus, 7% ¥ = Anthocidaris crassipina = 7 717 =
Pseudocentrotus depressus (5551996 a) 12T 70E X%
VNZEDERPTHESND, SHIHEEEEORRTHS
2 I v = Tripneustes pileolus |\ ZBWTY THERXY
Y OREREREIT b (RHS 2003), L5 DR
EHTRDONT D7 ZFHOIAELERET &L /LA
HELDY ZFRENOHEY ANEERETLHRTH L, 7=
AR $ B EREF I, HIKE YY) kN Corallina
pilulifera\Z & EN5HEHEOEPA (=4 23XV 5 T V)
REOREWEIMB I ELE 2 EFHERILTWD (HSH
1996 b)o —HTH~ IFHIZBWTIL, FEEE Ulvella lens 53
< F~ 3 Apostichopus japonicus D K1) F 1) THHEDPS
R 7Y TPENOLEEFEEM 2 AT 52 L (Tt
and Kitamura 1997), L-DOPA 7 & D4l fz W 75 [H
CRYTYIONELEEEFETLLEOMEDNH 5
(Matsuura et al. 2009) .

~ v IO LA FRHE R B EE B Chaetoceros gracilis
(F=r kAT TV RA) PE-FIRTHY, ENI
12 B W C A Chaetoceros muelleri \Z 43 &5 £ FE
Chaetoceros J& % Fi\ 72 fl G561 (F5H 2012) 255 i
HENTW D, MANEEE N7 N Pavlova D BT
AR EFCEFT LW & Gl - o8 2004) %,
INT N Isochrysis O BFAMELE CIIEEDZAT5TH 5
728, Chaetoceros gracilis & DB RAA LN TV 5D,
F72, L TIX 2 ) 7 NERhodomonas sp. (2 KEF
A) OF = DFEGEOFRMAFEICE T 2 MEVDH S
(LIRS 2015), DX IZ~F~ aghdOfERBIFSK
NEHDEEMOFEHEARVHEIIBNTHLHEED LN
VICHREL CTWwhe LS, vF~ao NTH%kY)
AFBEET, FICATKREZ S L 28 28EMTC
1, RAEMRTE 2 O B—HEOME 221 TlE T L i3
VW, BB IR T A MR O~ S~ 3k,
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WHEOT D) 25 ) THEERTRIA T U TY)
K, R TPENEERL, MiPvailns (F
HS 2002, 20X ZREEBEROLNEITEREIZE
) R RIS E IR 2 T 2 M O—>2 & %2 o
TWb, T/, MEEFEAR (vF~a, "I F~va
Holothuria scabra7:&) 13, EHEZEAR (%23 Cucumaria
JaponicaZz &) £ 1) & FEAEFE TOME R E IO TH
WeEzZHh, FYaHoOMEREMEILEOETROE
BICBWTHRMERPREawBEr 525315
(Yoshida et al. 2012)s SO DS L FI IO
BONLEEIZBWTIEY 7)) X ¥ MEIORSENLET
HDo LM LanbEBICHBEHEMILRL, Zom
i & 7 B WEEARRRLWEMI = F A 2 L T A EE
LA Z L CONPHIRTH 5,

FYAQEFEBEPICREREOTE, TV T
T IATCTIRAEIIZIET T B 7 — AR SN L, D
FlENEFERICRO N RELEORIYLEEL, A5
WAL FRTEE, BHAERERTHLE, T2
T, THETHESBOON TV L EREFREYE Y 70
ERXRY VHRIMARPCTY Y aLEEREE L, ZOBE
BB RNE L O THRET 5. /2w I b
J ) F Sargassum thunbergii D KIMEY S~ F~ 3 Y4
DAY, E, BRICHEEL 5 27207T, TUIon
TS %,

HRELUVFE

Y7 OFENE

BRI EF R KESGE L > 4 —T20134E 6 A 7 HIZ
NILERE SR % w7z, $Rft S e Rigsh Ko
MAZRICRLEY, FE6HIZHE THREMEL, 77
V7)) THAE () 2R L7z, 20144E 125K L 72
v 3 b7 T KIS B R T IE20144F 6 A26H (2
ANTERE L2 Rt e L, 20134E0RERE L L 5
2, W) 2 90) THEERMH L7z 20154 12 FEHE
L7z 7aEXx s RO 2 NT 7 F KRR ER
T, 20154E 7 A21HIC N THeHE L 720k % v 72,

T7OEX S CAEEKOHAR

NL#EK (=) 7 — FMHirEH#EEE) 500mlizy 7o
E A% Y CH,Br, FIVEH3ETEE) 225mlinz, X<iRE
720 TOTYTUERAY Y - ALy 7 NTLHKIZY 7HE R
& v fEK (12000ppm) & LT, A7) a—FfF& A
Ua— LTI R, —MEHE L TS, €0 LiEZHE
ke LCHEM L7z, Y7 aE XS iEK (6000ppm)
X, AR RS L 2 % & O ilEk100ml & faf1 Y
OE 2% ik (12000ppm) #100mlinz, FRHIZ LY
TTUERY VORI b LB Lz 5
HORLLEEKTOY 7TOE XY iEE (6000ppm,
3000ppm, 1500ppm, 300ppm, 30ppm) TERSN7.

PN

7 X bZ/ 7 Sargassum thunbergii KIME RN BT iEK
(Sg) DEAR

EREY I NT TR 1 glZEERKI00ml Z N2, FLek
EABRTHRL-b D%, A (No2:ADVANTEC) T
BEL, EBHEE, COBRIZHEE 7 VY — iR
(002um) 2, HFHTHFETTL4CTHREL. FHL
T LR E )y b TR ZEY), fEdERTIC
A

WMERBT RS

WHEZNE L&Y — % — (200ml, 1L, 2L) (%,
YaAvFa—TRBLEN T AEOLEHEO T
KAHEHITty MaEh, AL L7 —mIZFHEEL
72 (Fig. 1)o RERBMGHE O AEMETEEIZ2 ~28
PEml' & L7z fAHE P8 & L T fE Chaetoceros
gracilis (YANMAR, 1 f&cells ml™) % fil&E %25 1LY
720, 500075 cell # 2 H M52 5- 2 720 B K D58 13 6
ERG2HHE, 5HH, SHHBEIZPEECH, T3k
ke L7z EATIIER0TISRESNHAFTE
F 7213 HiR225~250C T b7z,

73 NT 7 FHBE ORI, 20134FE 0BT AT
FiaH25 2 HH, 5HH, 8HH, 20144EDRERTIX
3HH, 6 HH®RI2H, 2015E0REETIZ2HH, 5
HHICHT o720 HEHEXIZ2 Y bORRIETHE L
726

WMEFREARUOTEHRE

SERFF AR SR — IV ERy M TREDES S
~15E A EL L, 10% KV~ Y i#EKIZR D L9 ISRV
<Y CEMATEEL, Ty7)FF1 v 2llBLT
5B $E (Nikon, ECLIPSE 50i) THEi%E L 72,
FHHEIZ TV VEMBERY > A 7 & (Nikon,
DIGITAL SIGHT) TH#iets, 77 7 7 7%k E
(Fig.2) #zHAIL, TEREBE 217572

R S

TITOEXZRMBKPONERET

6,000ppm CH,Br, MLERX 2B\ Cld, fEF4G 2 FEi
B2 2 TCOADFED GRS S, 5B TIIHERS
N2 TOEEIHEE L 720 2 OB T6,000 ppm O i
JECBT L EERAREZT L7, 6000ppm TlX, L4
HHELETE RNV LD bh o720 T, 3000ppm, 1,500
ppm DU TH 72 FHE AR T FEhE L 72 #F T
DEEHR A Fig 3I1I2RT, Y 7UERXY VHEIFEKT
1, WAEOHREITHBREGRICHRTIE(hoTW0 S
CEDH T T, WETUU T THENS N
+ 7)) TIWERET LI, BT 270 T OE
Barktd, OB TIIEREOMER CERRETE R ANE
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5. BELIVTIOMMIZE W TERIRMKDIZ K AR
BDOHNT, TOHEDO RN F T THEANDEEITRE 5
Hrole Y7EERAY 3000 KU 1,500 ppm D i EE
T Y INEOERBIZFRITI R, T2 ) T
IR LT LAREOE LR, KEXHET 54
Rrol,

73X MT/ FRHEERFM (Sg) BREDHEFAET
73 bT FHIE RN L 2R EHER & Fig. 3&
Fig. 4127 ¥ 728U 470 TAEO Y & 583
B, WONCHAETEERA L /2. v I M7 TR
Z5mliRin L 723 BRIX Cl B 8 HH (k%120 H)
(ZI3AE 730, 769um @ 2 ik, 100 H (245140 H)
® 718um @ 1 & TERIRIA [elastic ball, hyaline sphere
(HS)] 7@igtsn/: (Fig. 3)o —H TREEIX (=730

bubble

glass tube

X) Tid, 14HH (ZFE®%ISHH) 12, AK782, 833um
o 2 flifk, FERGHEION (ZH#20H) 12, £F923,
872um D 2 Ak CHiZEE &7z (Fig 3)o ZOMFEIZY I b
77 FHIMNE R IR L 723G, lE R S L0 Ekkfkx
BIAHTO) 70T BT ) 779 THE) B
FHBLZZERRLTEY, MHERINAERIRATZ
RO, D LIIEEL RO LR CE72, £
72, ) —DOORBIXTIL, ERIRRTE A bR Wik
WADTFRD B, A SRS L RSN FEKAE
BIZRBLEBARNRZTION, Dk w359
M R T ) 250 T AEFERICRNT A2 L
12, ELERREETER SR, POREARBZEML, &K
BNCHE DA (V&7 F98) 2155538 LCTEH
EEZHNT

DWT, TN THEORELCNICRK)FS) 7

silicon hose

air
pump

Fig. 1. A culture vessel for larval breeding of sea cucumber
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Fig. 2. Late auricularia larva of sea cucumber Apostichopus japonicus
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ISR B -7 &, $habbhHE (5mllh) VI GIMENBE SN o720k, F)EFTYT
TR 25ml 1Y) oRBXEZHREL, AFHES WD B RS T 77 TNPENDELENHRCHEATZZ L
OERER OCHIRNE AL L 72 (Fig. 4)o T 0%k WCRRT L EEZ NI, T 275 THETIEEY
X, PHEX CEHERGETHEICT YY) 270 TY) DOFEEFEBEETIIRFH & & HICH ORI Y | ik
A DTG RE825um TRAICZR Y, 8§ HHIIZEZEL (HARIKESE) IR S NIET S KO 2002). 7
7227% (4/15) RV F 5 ) THETH 720 —H T, IhS/IRHERTIR6 HBIZ, FELZE LBk

EHEXECEFMX T4 BT YY) 259 Tik (F1RERE) MBigE sz, BKAEXE EFEAROME
OFHEE (KHEX ©798um, MK : 758um) 7% WX T B OZEMmARD S, BEREOEIZ RS
KART, ZNUBEIEEED Lize Ry 70 TH4E T\, T7o, MHEXTOT Y 25 7IHEOERRGE
OHHIZ7 HHIEHAREXTI1% (1/9), hHEXTIX TERLE 5 0 BIZB W CIXTEBEE N SR & vwo 72 B
7% (1/15) & ZNZENEIETH > 72 (Fig. 4)0 2 xS ISR S Ntk T HHICBWTRGE SR
FARXIZBW T RY F 5 7Y 05%ER S 7z DU I 5K OERIRE [ERARTEZRHAL  THYE apical head (aph),
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Fig. 3. Larval body length (um) of Apostichopus japonicus in the various culture conditions.
—O—, 3,000rpm CH,Br,; — @ —, 1,500rpm CH,Bry; --+--, Sg (5 m/ I");
control; - - - -, control. ( ), the days after fertilization. ( / ), (the number of larvae
with 5pair HSs / the number of observed larvae)
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Fig. 4. The larval growth and metamorphosis in the culture conditions including Sg extracts.
—O—,Sgb5ml I ,Sg 2.5ml I""; —* —, control; [, &, doliolaria larva in Sg
(5 ml I™"); pentactula larva in Sg (5 m/ I”'); B, pentactula larva in Sg (2.5 m/ ™)
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B 7 anterior-dorsal (ad), "7 mid-dorsal (md), %7
posterior-dorsal (pd), % 1l posterior lateral (pl); see
Fig. 1] 2" sz ZOHOF — b ZHMOH
B TIE, FHREXICBWTORM T~ 3 25% K
Sz, BRHEXETERNX TIIFEEEL S %

772 (data not shown)s

AP T 2HEORRERE

W O CHEDENIC & D EREORE
AT L EHMT, #F/iEMAE (300ppm, 30ppm) @
vraE Ay y, mHE 10mll") oI hT Tk
MR T T, DAEFAERREITo720 7OV 25
VT A O ERITICIEEEMG#Z0, 3, 6, 7,
8, 9, 10, 11, 12H HohAEMAE (R L O R
TrEat) »HH Lz, ZFRlBRX ORI D12
PBCEHEE (SGR) MO EHE (GR) (Jobling 1994)
EMB L7,

1) #HRFEE#E SGR (Specific Growth Rate)
SGR (d") ={(nSL,-InSL,) / D} x100
S L, : RERFIMGEFEOFHAE (um)

S L, - B EROFIHEE (um)
D : fHHE (FtatH B - R0 H)

BRI ST 3 HH F THOSGR (3d) & FFHR
IEEE2 S fHE 6 HH £ TOSGR (6d) DR LR HE %
HZABXOFHRET— 5 ZRIC ERRORX 2 S HE L
720 BWALAAT o723 BR (FA ML RO T AR 2) OSGR
(3d) MU'SGR (6d) #%#Fig. 512" do T AN HOT
A2 0&RBX (HRIX, Y7aEx8 VX, 73
7 /79K) T, ¥4 FAEREIRON o720 TAD
1 T, &EBEXIZ2BWT, SGR (6d) 1ZSGR (3d) &
VISR S 2 fE xR L, FTERIENHE Y L%
DORENHEP 722 ENb0 b, —J7, TAM2TIX
SGR (6d) 1ZSGR (3d) # FlH->Tw3 (Y 7HERY
>300ppm % B <)o ZAULEE B O BRI A 28,
ZOHOBEOHAL I L72Z £127% 5. SGR (3d~
6d) Zko, TofBFEIBOBREREICOWTHEL
{HIBZ EHTES (data not shown)o

2) HE#E GR (L) (Growth Rate (Length))
GR (um/day) = (L,-L,) /D

SGR (/d)

-1 Cont. D30 D300

O3day

@6day

u2.5 us uio

SGR (/d)

-1 Cont. D30 D300

DO3day

@6day

u25 us u1o

Fig. 5. Larval specific growth rate (SGR) for 3 or 6 days in various culture conditions.
Cont., control; D30, CH,Br, 30 ppm; D300, CH,Br, 300 ppm; U2.5, add 2.5ml
Sg extract /™'; U5, add 5ml Sg extract /"', U10, add 10ml Sg extract /™. Panel

A, test 1. Panel B, test 2.
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Ly« ARERRBEE O KR (um)
Ly - B T RO K (um)
D: fiHHE (FtatkH B - R0 H)

BE#EGR (L) §4bbHEEES (um/day) &
MR EM (y=ax+b) O &al LTEEI N5, GR
(L) EMST27 2Dy —)v, 7—¥45¥, RRGHIT%E
HWTHMN L7z, GR (L) = HZaDFEX M5
1299% TR M " EIRfE% ICICGR (L) OB EEME %
T-720 GR (L) 6d D& HICIEFE G -FME6 HE
DOl 2 DRFE T — % % Hv 720 S SGR & A Bk 12 AlaT
L7Zz20o@EE (7AMLET7A2) OGR (L) 6d
% Fig. 6 \Z/R L7720

7 A M1 TEAIEIX (Cont.) @ Cheatoceros H A%}
THELGEP o L RVEERECTH 72, V7
OE XY MK (30ppm & O°300ppm) T D XA KL
A I3 IEIX & )<, 300ppm TlExtEX & Il L
THBEIE o720 73 NT ) FTIHRIME O EEE L,
IR & i L Ce M= (25, 5, 10ml) Tk, HT
LALEE 25mli) TIRAIREK & g L CFE I
Molze TAN2TIEYI NI FIHEM5mMITE W
FHETH - 7205, WINORERX & b H B 7% R HE
DFEIBDO SN Doz LEOHRENLS, 7IMT )
F KM 2 N L CHAE SR § 258 CIXiRnEE 5
~10ml 2§ 2 E MO EDSFETE 2, RIBEZEOR
I LAREREA LT SELERE R -7, K=
(30ppm & UF300ppm) DY 7 HE XYy OFEME, %)
A R AR LRI IE RO S N o 7o

-
=]

PN

z =

heE R R ARt
1) AR ECE#ESGR (L) & HEMEZEGR (L)

SGRII B BRI s AR g & S, R0 2 5F
fliZs#e s L CF~TIZHsNTWwAD (Liu et al. 2009,
ARG 2011) 0 BLEFFIT ORI R &% 5 DIIFRE D HEF~ 2
TH Y, HRBERESGR (W) IZI3FEEIH LT
W5, SGRIZHMEE L TEEN L7012, EBEOHE
HEGR (um/day) b5V ONEETHL, F2
THREOHMNRERENS HMEEREZGL720, 7
) 7)) T AR E ORI R EEE SGR (L) &R
JEGR (L) #It#gL 720 SGR & GR O LI AIRE AT I &
) SGR (6d) & GR (6d) Ofix b LIHBEE ROz, £
OFER, SGREE GREILEVHET (R =0.96984) 75788
S5t/ (Fig 7)o HEMEGR (L) (um/day) (&HMH
FHRE L CHE ORI 5 WA m R o v
MB—DODIEL RN D D,

2) BRI (growth curve)

BETIIR BB TR A 2 A A S N D 720,
WY A — Y ZEELRBNERTH L, MBEOELEN
2 von Bertalanffy i\ TH %, ITETIE, 7
) Ruditapes philippinarum O EWTEE T Lk v
7 & R FEIZ B\ Tld Gompertz ERNANAICHHE X V) 8
Ranzz (HFFS2014) 40l ~F~xao7vy) 7
VT HEOREMMEE S92 3 D0 EA von
Bertalanffy, Logistic, Gompertz 4 Tl %17 - 725
FAREDP RGNS R L7z BT, AFNLO Kk
(2001) 2fEvy, MST.Z )LDV V=% HWT, JE
W /NZFFEICL D 3ODOMERNNT 2 — 7 HEE

Growth Rate (um/day)
e - o @
S =] =) =1
aw

>
=]

=]

Cont. D30 D300

Testl
W Test2

uz2s us uio

Fig. 6. Larval growth rate (GR) for 6 days in various culture conditions.
Cont., control; D30, CH,Br, 30 ppm; D300, CH,Br, 300 ppm;
U2.5, add 2.5ml Sg extract /”"; U5, add 5ml Sg extract /™', U10,
add 10ml Sg extract /I”". Same letter above the column denote
significant difference between culture conditions. a, b, ¢, p <

0.01;d. p <0.05
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(L., K, t) %1757, BEXO#BEMHEIRIZITAIC
fEDT/MEE & B EEIRL 72

von Bertalanffy D&z

Lt=L.[1-e "]

AYZXFy 7HiRORER

Lt=L./[1+e™ "]

Ly ORER

Lt=L.exp[-e™ "]

Lt : fHERG: FH (day) BOT w7 7 7)) TEHER
£ (um)

L. : WRAEE (um)

K : ERK

I Lt AR (day)
cLt=0¢& 7 AER (day)

AIC (it e B )

AIC = nx (log(2 n xSe/n)+1) +2 (p+2))
n TV (Tt A X)

Se FREFHF

70 -

60 -

50 -

GR

40 -

30 -

20 -

0 L

R=0.96984

I I
0 2 4 sGR

I )
6 8 10

Fig. 7. The regression equation: y= 7.23221x-7.07445. y, GR growth rate
(um/day); x, SGR Specific growth rate

Table 1. Least - squares estimators of each growth curve in normal culture condition.

Growth function L. K ty AIC
von Bertalanffy 802.07 0.3061 -3.115 304.716
Logistic 795.68 0413 -1.141 303.795
Gomperzs 7985 0.3575 -2.021 304.266
1000
body
length
(um) o
800 o0 o—g—
) ol o
~ )

600

400

[e] Body length

— — — von B

Logistic
Gompertz

200

0

0 2 4 6 8

10 12

14

day

Fig. 8. Three growth curves of auricularia larva in normal culture condition.

---, von Bertalanffy; —, Logistic;
length

, Gompertz; O, the mean of body



b cAAZEE O
log : B %

TA ML ROT A b 200X OEE 4 DDRFEED
FHhET— 7 LR 3HELRT (Fig 8). &L
ERXRONST A= (L., K, t,) LOAIC% Table 112
R L7 WEMBOAICHL Y, Tl AF v 7 i)
ROEATAIHERE o720 20 TA N1 OXFEK
D2 ODOEEREOYIYERE T — & ZFNT L7255 0BV
THAICHE» ST I AF vy 7 PR b EET 5K
& 72 -7z (data not shown)o

3) A ER R AAESEHATHK

~FbxaoT ) s T ) TR, i, ZHo
SRR AR THRT 50 BRIIL AR Cld@ s BRI AR A
TERL S, ZEiE (REROMEIEIVNE SR D) LRPS
A T) THENEERET L, FUF T THEOH
BIZ1~2HT, ZOHBXRUY 7Y THEIEEL, #
KS 50 79275 7HEGHENDAERCRAKE
LD, Fok F)FI)TICERETLABTNS R
Bo A, RMEEATFLEMTICBTA2TY Y75 Tk
DEETHMED? SRR L IRKERICEET 2 @EFH
Bax TrioZwilif (i) oL Tidod, MST
7N DYNN—=F VT, FERIERNZREICLD,
3208 F A—% (L max, t max, K) #EE*BZ %>
726

PN

Lt=K (t max - t)2+L max

Lt : fHEHG HE (day) &RO7vY) 27 7)) 7HhEAE
£ (um)

Loy REE (um)

K EREK

t Lt k75 (day)

byar + RARRENZRER (day)

MEFTIZIET A 1 ROTF A b 2 DR BEAREMT
(MHEX Y7aE24% X (30ppm, 300ppm), 7 3
S FEMIK (25ml, 5ml, 10ml 1) o7y >
T ) THEDFEREZ A7z FEABFRMEIIBT 5K
KAEEL . WAEEIENFEL,, BRERBK%E
Table 212, ZkHH#% Fig. 912R L720 (X O K
RF127859um T, AMEFEMNE HEII84H TH -
720 7 N7/ F25mIE MK TIX, 5 mlR10mlFsn
L72HE12 B, R RMREIZ7255um TRERIX X D /)
L, FMABREIEARIZITAEEL o720 7 3
FF 95 ROI0mIEIX T, wmAEEIIREX E
IFIZFACTH 505, mAKEREZEHFTHEIIZLZN,
64H L70HTH hxIIEIX (84H) LR {mARIE
L7ze V7 HEXY VIRNXO 2 HEXTIE, mkEE
RURKAEREAT HBIIKRE B3 e, o8
MBIX & FMARETH - 720 ZRINKE () (X 2k
RERURKEESIEAORD /N A= FHfigid~F~a
DI (FEHER) IR %27]

Table 2. Least - squares estimators of a quadratic curve in various culture conditions.

Cont. Sg2.5 Sgb Sgl0 DM30 DM300
L max 785.86324 725.461626 786.24574 767.03914 788.94315 774.97286
K -4.285738 -2.342911 -7.540265 -5.832239 -4.351645 -4.959989
{ max 8.3744855 9.7091406 6.4114831 7.0007499 8.5919294 73910113
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Fig. 9. Six quadratic growth curves of auricularia larva in various culture conditions.
Cont., control; D30, CH,Br, 30 ppm; D300, CH,Br, 300 ppm; U2.5, add 2.5ml
Sg extract I™"; U5, add 5ml Sg extract /™', U10, add 10ml Sg extract /™'
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SUMMARY

In sea cucumber Apostichopus japonicus, the larval growth analysis using body length was executed by SGR
(specific growth rate) , GR (growth rate) and growth curve. A growth rate was 51.9-56.6um/day in Sg culture
condition (add water extract from brown sea algae Sargassum thunbergii). Sg water extract have an effect on larval
growth, because of the GRs in medium (5ml 1) and high dose (10ml I'!) were higher than that in low dose (2.5ml
IY). The logistic growth equation was fitted to the body length of early auricularia larva to late auricularia larva, the
equation, Lt=795.68/(1+e-0413 (t -CLID)) wag obtained. Newly, maximum body length (L max) and arrival time of L
(¢max) Were presumed by a parameter estimation method. The estimated L . was 786 um, and .« was 6.4 days in Sg
culture condition. The period until ¢m. in Sg culture (medium and high dose) is shorter than that in control culture
conditions for 1.6 - 2days. This quadratic curve (parabola) equation was in good agreement with the actually growth
of all auricularia larval stage (from early to late auricularia before doriolaria). The growth factors (K, -4.35 - -4.95) in
dibromomethane (CH:Br,) culture conditions (low conc., 30 or 300ppm) were similar to the growth factor (K, -4.28) in
control culture condition. For this reason, the dibromomethane have not growth promoting effect in sea cucumber
Apostichopus japonicus.

Key words: sea cucumber, auricularia larva, specific growth rate, growth rate, SGR, GR, growth curve, dibromomethane,
brown sea algae, Lmaxv t max

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No.19: 1-10, 2017
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