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ME AL 1979~1986 FRFIZATEHRRER .S NRT S EEERSY
EHBRHEEE R KB R EBHRSEEER T HRRELREEESARSOE
Mo LREN: ERFLRETFESELTREHANESERBSHEMEROm,; TH)
HEE,HRRIMBRENBEERR.

MER, RB (Apostichopus joponicus) ALBHEBARNMAERECHERKR#E
E[l,hs]o

MRS BEHEOEEER,BANSMEEL NERER ., BEEESART mET
SRR FREFRE EER, EXER . HSEAHEMONMARRUERE. 4
BE BEEERARSRT THRAN, EXBWHERRERESHEBEESRTFRE#®
T RRR, DL ERESNATRAAENBEERR P, 9RREFMBENRR &
SUHE 1979~ 1986 SEIRIK A RMLLE A BT, TR T —EXBESHATFH O R EEESR
HSHE W ‘

—. RER&HE5TH&%

L EEERE

() paEEsE REENNEE 100L MKE, SEEEEE S 5% 160
A~/L.800 4~ /L.4000 4~ /L, BRI B/INGT A S B (Nitzschia closterium Ehr.), 3K
Fis B 10 X 10°cell /ml, MR E AR KK 2~3 %, F R 4R 0.6ppm T
BERR2eaEn EERCITRRITE,

(2) AEMEHEERR WEEL & (Dunaliella euchloin) L XHE4# (Dic-
rateria zhanjiangensis Hu) 22K fAE & (Chactoceros muelleri Lemin) $E47 8RB
A0 F R SRR R R R RS TR R T TR RS A% R A 18L BB,
FBHRWNEAFITH, FEAMKITEHEX 500 4 /L,RIEEL B A 5K 9000 1,

2. KEBEE

(1) FERBBE REEAFSHERT. SHAKER 101, b 1—4 5
WRE B KEREN 4.0m* KA N 1.98m X 2.25m X 1.0m); 5~10 SHfHE

* AXERETENZREENATTE RS B B0 XKE IR ER K ERE, RESERE
SRS MT 1980 E£[LVENRS RE THEXNET GRR MUBRERETERERLEFZR.FEE.
BRRERETAKRESFTLE. H—FEH.

Wi EE; 1987 43 B 20 H,
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HAKRERH 2.55m® (1.26m X 2.25m X 1.0m),

(2) KE&ESHR AR EEEE RAKEATER, EFEHR, BEUM
JKEy pH, COD, NH;-N, DO Z(L4F#ukal. BEU—K). MWEER: oH EHH
78~8.2, Bk RK; DO BRBEBEIET 4.0ml/L #h B 4.0~55ml/L FEEN; COD 2%
0.6~2.0mg/m*; NH;-N 2§ 20~200mg/m?,

BRI R (6 A 20 HEAFINDNE—ftshthk R AEBREAKOAI~20C)EEH, 7
Ay LUE PO L & HLsh ik B IR Rk E ., KB ESIEEE 18~245C, N —
BARHEI 1 000lux , % 7E 600~ 7001ux , 298 o B 51 HIR 5, 7 FHE A iR A o

3) wH SERRNEERAREGEIYXESE ARATER T AZEERSE
o HESEBEG 8 X 10°~10 X 10° cell/ml,H4&4EH 24 1.5 X 10*~2.0 X 10%ell/ml,
BEBEEL % 3.0 X 10'cell /ml,— AL 5.0 X 10%ell/ml, BHEERKERE, HE
18 2~3 W BENEFEFRE— K. IR AERKPNERER, S#HE BN TN
H ¥

(4) ¥kE5EH  WHERSHEARE,NKE 50cm &, BE2KESBHRME
% 15cm EARITEEEK, &3 FREMBEK. MEAEETREGNE NX 79 HE)H
¥k 1~2 R, BR¥K1/3~1/2, BIREHRERGEMNE, IBEHERS~6KE, &
H. . EOERERERS , R AL REREER—Ro

BEER AT BREENRERENRSEER (BRAUL. PELHK S0~
100 ), HMELE BRMBE X XAERKRERL.

(G) WEBNEBERBZHRNE @ HESUBYEERRCAIBRRAELIRRT
WL M B (RARMEE > B 20 42cm X 33ecm) ,SE AR R LA HIR AT BNAEHE T
MR . BB 3~ 4em,HHRASE 20 Fro BHAIKEKBRAEN 60~80 /m’s M
EW LG SRR, T EMBHALE (Naviculla p). KEHE (Nitzschia
Iongissima) YT 8 (Cocconeis sp.)o TEMIHE BT 7~ 10 HWMEH LEZ/. &
GHEMEERT,. 2R EL BERERANEAR KRB RES . BEFEM., THEEHK
HIKE SR BN 1/4~13RBANESR. SiikEEHE, R 7~10 B Ippm
R EhERKEERREBEE L (Copepoda) Ri#gE/KE, (Ligia exotica Roux) 4j
1o #7524 /N R E#Ko

“.REBER

LhERE
- ABESH R EE SHARER RERNX R, EERXKE, XkEEETK

RHEHRBROEHLET THERAREEEERERAREMEERR AL, SR
o

) HEAAREEE RIFZATHEAAZEEESHEREREET. TER
EHXAR. B 1 BRTHEETEERARERBEEBRIES. MK 1A, HEkEE
B4 400 AN /L B, Sk EERTH 8 WA K, (B ZE R KB R4k aT R 2 I BT e 48 » dhik
ZEAREEEMRT .
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Tab. 1 Relationships between density of auricularia and its growth and
metamorphosis (1979)
. 4 1(160 A/L) # 1(800 A/L) $H (4000 4/L)
EBERE i
(B.-B) | 11 I-2 Eiy -1 | 1I-2 Ty m-1 | m-2 | $i
7.3 356 356 356 | 356 356 356 356 356 356
7.5 617 617 617 | 614 588 601 604 564 584
ERGEBMEB | 97 | 760 | 763 | 766 | 748 | 745 | 747 | 675 | 690 | 683
7.9 910 929 919 812 852 832 725 719 722
RARRE@ Sk Ay 52 (A) 7 (A), (B) #3405
(A) R G4k 7.10
(B) Fr&i tuil(%) (B) 14 (B) HixnE ik IE W T WaE
REFRNE (M) 7.23 | 6830 3370 0
BERER(%) | 7.23 42.70 4.20 . 0

®© HhEFERE (pm), DERSRE 0 A HGRAE. @ RBREHEETELLADRE, SRRk 100
SRS S AL IR LBKE 10ml &BRFEHEREL.

(2) AREEHHREERE  HREAARERETRRBRESRB, LR

Sk Fumd

2574

E1 RASEEEHRNER
Fig. 1 The growth curve of larvae at

different densities

——160 4+/L;  eeeeernee 800 A /L

—o—o— 4000 4/L,

BRI 20 LA BB, DR %
IXHEE., PRATE=SHERLE
RBRERLF, WETHNEBRRESR
B 82.4% o U—Fh A a5 R, LIdh 38
MR AT, (HRREREN, HEE K
RUARMERE: HPPL3 X 10%ell/ml
RS ERRETF, WETHSEKBE
SEREESHN 96.9% R 87.8%; T
6 X 10%cell/ml A, WEFHEKELR
BR.EBETEERR

2 KkBHEBHRRER .

() $ERBEERERBORES
R 1979~1986 £, RERIR G B3
Bk . GHEAEEEAERS . EHL 8 F

HEET REFMBENNR. FFHRMEREHBESEY 10~22 T BEE0 86

HRE HRSEES 0 41.8 1
80.8% . HFERHERELE 30

NEBERBRSENFEEN 20~39.7%, BEH

1980 FEE 5 MAMEWARETHE SRERNRALRE 40 ME 4 T, M4k
BEEEHN 0504 /ml EAN . EMARER A ERELHEE R BE 7~8 H,4&
KB IR 720pm YL Lo R SEILMERNGEETHE, BIEREHEERD 0.24 4/
ml b, HARAFREEKEBE 1~ 2 REBEEHABERGEGERAAKNBE). £
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Tab. 2 Effects of different species of unicellular algae on
growth of the larvae (1980)
{84 265 m ow | AR | wyEmk waRsHE ssmEs
(cell/ml) = (Am) (pm) ) (%)
HILXE % 1 695.8 38.4 4301 47.8
(3X104~4X10%) 2 658.1 22.2 5146 57.2
ERATER 1 664.0 39.0 3430 38.1
(3X10*~4X10%) 2 681.8 40.3 2266 25.2
BEEIXEL B +2RATR 1 671.0 24.8 7417 82.4
(1X10445%X 10°+2,5X 10%) 2 682.3 35.7 7417 82.4
RBETHI NG R 1 670.3 28.3 5443 60.5
(1X10%4+7.5X10%) 2 635.5 17.5 5945 66.1
BB+LRMER 1 655.5 28.3 5841 64.9
(1X1044+7.5X10%) 2 692.0 44.0 6867 76.3
BITIXELBE+EEAEH 1 753.5 48.9 4366 48.5
(1.5X10%+5X10%) ’ 2 731.5 58.3 6630 73.7
# 1 730.0 65.8 4510 50.0
(8% 10%) 2 673.5 45.9 5976 66.4
# & 1 728.8 30.7 5917 65.7
(1.6% 10%) 2 720.0 40.0 6231 69.7
& 1 735.5 50.7 8720 96.9
(3% 10%) 2 738.0 61.9 7903 87.8
# 1 674.3 31.2 7932 88.1
(6% 10%) 2 674.8 27.8 3365 37.4
@ RBRFEELXXERERE.
%3 1979198 FEEEWHABER
Tab., 3 Results of the sea cucumber larval rearing in different years (1979~1986)
MEAR | SikAM | BHEBES |BUERYRAERR ;
e o | FEAR ) Ter ) aE | Cam | ewek | g |VIEEHRRLEE
(AM/ml) | (104 4) | (10* 4) 1(10*4/m*)|(10*4 /m?)
1979 12,0 0.45 534 125.0 10.7 12.6 23.4 53.0
1980 23.4 0.53 1232 483.5 20.4 38.3 39.2 76.0
1981 31.0 0.56 1747 693.6 22.3 1.8 39.7 64.9
1982 14.2 0.50 715 146.2 10.3 16.8 20.5 34.0
1983 10.1 0.40 406 178.0 17.6 27.2 43.8 80.8
1984 7.65 0.37 281 80.1 10.5 18.0 28.5 48.7
1985 31.0 0.56 1725 350.0 11.3 20.0 20.3 35.2
1986 - 20.8 0.53 1101 220.0 10.5 *{ 21.0 20.0 ¢ 39.6
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T ERGBWER(1980)

Tab. 4 Results of larval rearing of different batches (1980)

W || e ey TR Bl B
o Gy a5 a0ty Paie) 2R B8 PR R ot sl o0
10 ; .
L AN (2| B E A [ mD ey PR G [RY | (B [am) | /m?)

1 6 2.55 { 7.21 { 7.22 62.8/ 0.24 | 85.0 | 7.30 10 8.6 18v 500 13.3 } 54.0

2 5 2.55 | 7.23 | 7.24 | 145.0[ 0,56 | 90.0 | 8.2 11 8.14 | 23 | 700 18.0 4 32.0

3 7 2.55 | 7.24 §{ 7.25 | 110.0] 0.43 { 80.0 | 8.5 13 | 8.14| 22 | 700 13.7 | 32.0

3 1 4.00 | 7.24 | 7.25 | 268.0[ 0.67 | 93.0 | 8.5 13 [ 8.15] 23 | 700 17.4 | 26.0

3 4 4,00 | 7.24 | 7.25 | 221.0§ 0.55 | 87.0 8.5 13 8.15 23 700 14.4 | 26.0

4 2 4,00 | 7.25{7.26 | 207.0| 0,52 | 90.0 | 8.5 12 1 8.15| 22 | 700 | 38.3]|74.0

5 16 | 3.78 | 8.3 | 8.5 218.0{ 0.57 | 90.0 | 8.14] 12 | 8.21 19 | 500 | 22.0} 38.0
=it 23.43 1231.8

¥ 0.53 | 87.8 20.4 | 38.8

© ERBUEEXGREDIR,LENEME @ LBXEANZH(RNBREEAR)HARL2 L. TR
WEHEEEREAK,

£S5 13 HERHEFHRIRME(1980)

Tab. 5 Body length of Auricularia in different batches (1980)

L] itk B 2~10 BAKRMETHE (um)
#o® W s HE
(AM/m) | 2B | 3B |58 |68 | 7H | 8H  9R | 10H

475.2 | 666.4 | 726.5 | 728.4 | 624.6
1 6 0.24 £32.3 +56.6| +65.2] +58.4|+71.0@ @ -

5 5 0.56 | 5268 642.6 |6s6.6 |743.4 8035 [775.6 | o B
. +41.9] +42.0| 464.4] +£70.3 +46.2| +80.9
5 , 0.3 | 550:8 | 6726 1690.6 |ess.s [733.0 [823.2 | o B
. +51.8] +45.2| 471.5| +£78.3| +60.9] -41.4
‘ | 659.6 |671.6 |752.0 |834.0 |853.0
3 1 0.67 - — | %47.5| +48.5| +59.9| +49.9] +36.5 @
621.0 | 692.0 731.0 | 823.3 | 834.0
3 4 0.55 - T41.4] +47.2] — 61,5 t41.4] E58.0]

@ WAHEEWEES; O~@ REIHECKEES.

ERREREY, REASE B OARNEEHE. LRERETHEN, Sitgkek
% B BT, Ak P B BRAR AR RO L B335 80 % DA b B SRIER RS o

Q) WEBHERRRSOHERR  THONEKEMIESHHREER, 28
ERSBROUEFHERNARER. ZEST 1977 FEENEE R RS EEERG
WEERERS  FRITNEY, FEMAioE, AERAASFANEENESR, AE
3 A ERWERRRIT. 1980 FEEhEHTRANE N WERRILE 6o W&

1) BSHE,1979, ATRBRSHERERNEHNFET. 1979 £L2EHSHFEBRMESUBRIC
ﬁo E:lb%ﬂ(f”‘ﬁ’f’ﬁ‘ﬁ?éﬁo 26~40 mo . .
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6 TEMEFESHEBR(1980)

Tab. 6 Effects of substrata on adherence of postlarvae (1980)

RERBA (BRETEORBREWB TR Roky LR MERF LRSLS
s 5 | WERRE \ A swWERE HRSREN
&l(ﬁ) BN (A fem ) EE(10* A4 10* 4) C))
6 A 49 4828 3.50 23.7 10.1 70.1
5 A 56 : 5735 4.10 32.1 13.8 69.9
7 A 56 4368 3.20 24.5 10.5 70.0
1 A 126 4032 2.90 50.8 18.5 73.3
A21 A8828 .40 18.5

4 B B70 B 2841 1.40 19.9}38 4 19.0 666
2 A 119 7428 5.40 88.4 64.6 57.8
16 c 40m*(4 28) 18900 4+/m? 1.89 75.6 7.6 . 90.9

CANNERAERTER B ARBRANLR; C U B SRR REE,

6 L, REAMBFERZEN, RENNEEERETRORBMER, KNEREY
2.90~6.40 N /em', F ERSBHMEDBR SEMFHRSEHERN 7024, EJLE,BTH
T HE AR E, BEMK TREMMEER, AN SRR THRSOWERE,
MTREWERERE.

. E4ER

1. ZZEBR S FERSATEERBAEINNG: HEREERHRERGEHR,
HABHE EREERRRRERT HI, 7R 4 4 a8 T IR ASRIPR K, X0 R i 31
W EENRBEEERENRE L.

HRERMKETRET, AEBBHGKNEFEERERS AN EARESNERN
KB —o MLHREFHEEHLE 050 1 /ml EAR ,RSANERERN 10X10'~
41.8 X 10'A/m?, SEEEANBRBHIRTER N 20~438%, RiFiA808%. FEEEFH
HRRE, IRAMERSEE, HORNBEEE TEY A, MEF BAMF SR
W, ZEIEEMEEY 1.60 1 /ml B, MR T HRIFHOEERR"o

LRFHRBEEIXESRE . ARATE. MNTAELERAERWR, RLHEFH2~3
FEEAER.IREBTRIFHEEIR. MNRARER: RALRN=MEHESEK
WL ANRERRIBEEN 82.4% 0 BIBRL BT TRRFRZEEUR, HRELI3 x 10*
cell/ml MR B HERERRERRS K 96.9%; (HH VR A KERE RS, X H#5
o, DGRBS B AR XS EN, HHARRBAPN “BRE™. 4EE
EHR—FFERMRFTOMSELEFRNEETOER.

LERLEZEHAH AR CHERRABEIRBEATENERARRNRES, T%




320 o® B 5 ® @ 20 %

2RI FAKE A B TER RS EHEE N 2.90~6.40 I /cm?, MER LRSHHE
BAS2WRSEB70% £b. AHRESHEGOAREBIER, AXMILH
HEWHEBTKMEROERREBRBE, LFEEESNRREY, RBNNWEEEE
1.00~2.00 T /cm® EENKRAEE" s MERZARTICH L — B H ey R
H.UBEBEBIE MR, '

4. fi Ippm BB HAREN R KEERTHORER REBEKEASHEERHRES
ENEHASERER EENAZEEENEREE. HhKPNEEDIMREESE
e, B AT R E A BB R, SRS R ARRRNERREZ—.
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THE MAIN FACTORS INFLUENCING THE LARVAL DEVELOP-
MENT AND SURVIVAL RATE OF THE SEA CUCUMBER

Sui Xilin

(Liaoning Marine Fisheries Institute, Dalian)

ABSTRACT

The effects of several ecologic factors on the larval development and survival rate of the
sea cucumber Aposiichopus japonicus (Selenke) are analysed and summarized on the basis of the
.data obtained in 1979-—1986. The optimal larval density is about 5X10°/m®. The optimal aum-
ber of postlarvae on unit area substratum was 1.0 X 10°~4.2X10°/m®. The survival rate from
larvae to postlarvae was 34~80.8%, but 82.4% survival rate was achieved by feeding the larvae
with three species of unicellular algae, Dunaliclla euchloin, Dicrateria zhanjiangensis and
Chaetoceros muelleri. The postlarvae adheres to the white PVC plate covered by benthonic dia-
toms. The shelf-shaped substratum made of PVC can provide larger space for 60~70% of
postlarva in the pool to adhere to it. One ppm of dipterex is sufficient to kill harmful cope-
pods.



