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WSS EL BTN ZHHIN., R, BRY, REERKRH. R, WERY
. FERGE. KBRS R, ERGERESENE; EFHAKR 29 C, FHEE 34
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1 MRS I
11 ESMZHBIKRIE

KEVEZ 520 2010 4F 6 A FA) AR B K
B HEECRAR I RARMA, 44K 10~18 cm, (KJTTHE
80~250 g, EZRKMEIFHFHTHMAEHR 8 mx3 mx
1.2 m(K x & x @)K e, KX R 1.0 m, 37
B b AR SR AR RH I, KK 26~32 “CCF3
29 C). HREWHSESEF R, K EFRMm
3B IR A FIAE SR RS, @ BT
TSR AT N U™ o 2 2R S HEROR - FHON £~
BF, 7 BT Sk A8 T HC A B LAk 3 53] W BB
WY, BT 20 L SR8, 2k EH
LRI AGE SRS AE I 3 Ik, AT MR AST
R HAK M B i s S
FRSEE MM TR . RS G HEOE R )5,
BRSO IRER 1R A I T R 1
FE, S INHEBGA B TR R S, RS E
R, FEFE 0.5~1 h IPEER, VEERETSEFERIZ
HeH 70% A5 S SR FIboK, ARSI uEE K 2
IEHIKAL, #E 50 min 247 LMESZRE IR S DUIR S,
FEL VRN 2 K. ZAEUIER M 15 E .
1.2 MBREREUNR

UNRLRT B, FERE 5 ArBRURE— IR, BRI 2
1y, BRETSZAEIN 20 UL, Hh—GHEET
Mg R A SR, 5 — e 10%
PV I 2 o BRIV 28 )i g 0 I B B 20 3
FE—IR, BIRG B R R EBURE—IKk, eI 2 5 i
DA B 4y VAR B B R BBURE Jr vk 5 b 3 7 v 5 B 2R B B
AR IA] o FEG2 T A T B 3O A3 0l k4% B BV
R RN, BASH B 20 4, e FRECS B ik
B BIC R A BB
13 HEEFEEKLAEUR

INHEE RSB E R 50 AN/L, T ARk
KH, LL/NERSEE(Chlorella sp.) . BR4FHE 4 3 (1so-
chrysis galbana) 1 4 [X ff] & #: (Chaetoceros mie-
lNeri) M iHEL, 4K 8:00 Fl 18:00 4440 1 1%, &/
O 2 000/Lo 24 30% LA b HIARAS S ASTE SR T,
PR B ECATE A e 1) SRR S RS o 2 356 . AE i
BEWEL, HK 8:00, 16:00 F1 20:00 43HI ALK
BRE O 1R, USRI L FAE DL, FEAE R
NRE LG Sl B0 9 AR A5 130 LA KoK A Bl 4 ol 2
YA FEA o 7EG2E AR F E ROR 430 o 45
WY BRI KN, BB 20 4 B RS

5 B BRI SRS B BB
2 %
21 KBSAIEFSZE

¥Sad 30 d WEFRBAKEE, Sk
R B A, Hob, B A R R A A 1) FL
CERGER, LR T8 10 U P 1 AR
ST B AR S5 M, A B R BN i B
VEISS), DIPTSR o i R
HJE, F 201047 A 30 H 18: 00 JFA AT A T A
77, Sk RS T AL BE 45 min, PRI 1 b,
FERHER 1:00 ESIFHHE ™00, HREd
Bt RS F RN FAE K R AR AE, &5 %
FER ik 90% LA s BEkik LB, 2 AEI kL L
KA TP G, B2 K B0 28 e B0 ) 2% w47 B 2 K
K, HIZI SR SR OP B 2o 5 1L R B IEAE
T fES IR MR R B LR ILE 1.
22 MBR%EE

EEA R e Vg 2 B2 O 40 R B BB A
150~ 182 pm(EIRR 1 -A), HFELEA —JZ000E, B
D2 o B 20 A PN ) B o b, ¥ 5) A AR A
JLJE N o R I 2 B - 1 S 3 22 TR Sk TR
TE I A X LA S T 3 L R 3

FHEN R SINAZAESY 5 min, JF
U HH BRSO D 240 iE R B R 22 [ T
2B, BRIEIEARA I (F R T -B)o 32K 5 25 10~
15 min, SZAFIRHEE B — AR (BN | -C); ZHE )5
12~18 min, SZHK5HRHEH S5 AR (& RR 1 -D).

RE  ZKIIZL 30~45 min R H, IF
GRIE BN ZEHA, B — R IR REZL, DA i b e ]
B, N5 S2KG O34 53 S P A 55 R 09 20 Jf (T8 it 1 -E);
BRI RS 15~30 min FRHETE5 ROIZL, 1K
TR, S2RE IR S RIS IR A 4 45K
AR (FIRR 1 -F)o I0J5 R0 20 4380 A4y, I &
AR 2, AR H SR BON K, [FRE, 20
1285y 2R AR/ N ZHEINAL 3 h R E
ZRMIE R 1 -G~M).

% 5 TEREA NI, WRBR I KN
B ARk, (RHFFE 140~175 pmo XFEAANIRAAZESE
BT, BENI A IART L 2 R B AR RS A 47N, B
AR, BV, WROWER R, R —
TS BROIRAA, HAME B — 2B R Z A, B
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R A R, S AR PR AN 9 55 — i
it BERRICA AT, HAREH AR 2,
Oy LB, AR 2 E— 2, B R LT

AN PR, PR — B AR (&R 1 -M).
TR BARH  SZKEOUNZE 4 h R F IEATERIE

#=1 ESHERMNELBETEGKE: 26~32 C)
Tab. 1 The process of embryonic and larval development of H. scabra

Aisf 1] KE B i Gl /um A% (mean+SD)/um
time developmental stage body depth body depth
00: 00 ZHE YN oosperm 150~182 172 +8
00: 10~00: 15 S B _ 150~182 172+ 8
the first polar body exclusion
00: 12~00: 18 S B . 150~182 172 +8
the second polar body exclusion

00: 30~00: 45 2 Al 2-cell 142~180 173+ 10

00: 45~01: 08 4 A 4-cell 140~178 174 £ 12

01: 08~01: 22 8 4 8-cell 130~178 174 £ 15

01: 22~01: 40 16 201 16-cell 120~180 175+9

01: 40~01: 55 32 2 A 32-cell 150~182 176 + 6

01: 55~02: 22 64 i 64-cell 170~190 182 + 11

02: 22~02: 40 128 4 e 41 128-cell 162~183 175+ 13

02: 40~03: 10 256 i} 256-cell 155~175 169 £ 8

03: 10~03: 33 FERH blastula 140~175 158 +7
e

04: 00~05: 00 BRI 162~200 1777
rotary blastula

05: 00~08: 30 JHI3 early gastrula 175~200 186 + 31

08: 30~15: 00 JEA gastrula 205~235 220+ 15

15: 00~19: 00 JF 7 5 late gastrula 250~385 320 +£25

19: 00~34: 00 %DH‘H‘ZWK ) 350~420 382432
early auricularia

2~4 d LP_H“H‘@W ) 400~780 588 + 30
mid auricularia

5~9d kﬁﬁ@ﬁx . 690~1120 957 + 69
late auricularia

7~10d %%MMB’% 550~750 680 + 27
early doliolaria

8~12d MIE 4K doliolaria 230~550 402 £ 19

12~15d T F-%k pentactula 400 400 £ 12

15d MZ juvenile > 400 > 400

W, WRRGTE 36 £F B A0S T T 00 B P e A%,
BEVRZ N 25 t/min, BENRZ I e EA TR, e f
Jo ENE AR 8R T K sh (KR 1-N), 12 3 RE ) 4 W
a5

ERH % 5 h RE AR, 1
R VR A BE B S8 S, 0 AR 0 W — i o 5
PEREMGETE (B 1 -O). fE i S, e
TG, TERR M R, B PG AW, 7R
JE R R, FEiE—2 & B R BRIk 254,
A ] BT AR (TR T -P~Q)o J5tl AR K BN 29 1A K 1
— 2 J5 A 1) I T R, 5 R 4 IR TR
FLARE BT B O, i RFL TR AT T ] o i 40 M 4

SEYEEE, — &R ) ST TE 9 OE TR 2 E K R IR TE
BALAE, 7RI O BKFL(E R T -B). R
A W B B iz . A IS 9, TR EE v ok
SEaar b, HATSIEEE ER X AT, T
IR REL LR TR AS, AT LA SR, Fi R A,
KB CERIR, T 0 5T 4 A 8 fin s A e g
(AR T -Q). i3 A HAA R B 2F B 2 KERITHH R,
T T 5% BA W2 BAE M B A 3% AT B R Bl
Bl kR, AR EER I, NI 175
um A K 2 FIARZ) 350 pm, BT —1%.

23 #HiEEE

MEREE KL 19 h KB IL A H

http: //www.scxuebao.cn



1076 Ko

¥R 36 %

R, HEE LR E)THALIE B FEATE R, B
R EMRIBE, 1B R, W i A R ARE 2L
T St I i 14 21 B 5 DA 1T [ A S5 5 1) S A 25
AE R, BRI BRI S 2R, H ORI
MG &R, GRS HIE . ORIKEELT B2
3l), TEK RIS ER sl . Bt B AR A S H A
W F B e, WILEAN T BT ZEELL
By BOT GBS 38 W JF DR, 25 B 2k BT,
F1HT PR 1 20843 500 B0 T 0 i ofn s, T
e g dUE R . DA BRI ST 5 28 1,
W AL, HTER A IR, AT s e (E
i I -A)o

HIEAR GRS AR IR S35 5] 420 pm, 765 UG
A TR B 1 A K8 B AT o — 38 o R s B iy
B EE I LM, MM H A ARk,
G, 38 W R A R 4 s B
(R IT-A).

RERGE ZHEINZL 35 h REHEATHE
R . WA R FRAR, AN T
HEKRAE

AT ER GRS, R 0TGRS ER
MIEFBH AW K, SMEA BRI, JFH, &
M ERLr B W ih L A2 g R, Ja M.

75 3 AT AT DL o J i A A KB et TR U,

SIE AR AR B TR, WA
V) B4 26 Ak 52 43 SOPR o T R R, B 13 (&
R 1 -C) o fE4 BB T R v, 4% K BUAT So A
DR B B, RN B R R AR, RN
=, BE TR, AL TBOET, AN LE NS
R E B

FHARGRZ 2 d EARE, Wi nz
400~780 pm, H/NEARGI AT —A% . PRI Y
FEWAET MM, 55T I,
URE, 6 KPR L Bb AT B, Hob, S M0 A ) i
BoREER, HHHASE R KIKER K, B2t
SO T B R A A A, S KA A
EARERS, et EE . 7Eh HRIAR
B, KR R 2E ORI [ S e AP, TT A
A ERI ARG, ik, ARIEH AL R TR
A& H L — e B LR ARAE, Bz ol “R%e” (I
i I -C).

RERGE RIS dRFHIEARER

AR B, A 22 A B 43 1 B ARTE Y
FERERA RIS, 58 007 AT SRR G
B 2Z (B A 2T Bl HR T B S 25 i KA B I R
A A g, TE R iR e
FIA]E R 58 H 1) 9 vty 231 €0 BH S R, 23 56 HE BBk
R (B TT-D),

6 HSHIAGETH AR, BrHEEN, #£5M
ity 1) H BRERCAR A . 1010 38 A /NIl B ARS8 iy
VE(E, FERDE B MAERE R, RINEDE, $ A4 1K
FEFT AR AR, BN E ARG 8. eI
T, mAMEHE 5 AN, CRARAKA RS, B 7 HiR
BF, g IR, B4/, 2 HUR K o 2R AE
[ H- 45 4« R EIR 245 1 594455 AT 55 1000 pm LA
(B -E).

BREGE 8 HIRLATihit ARIE 4 ik
I, CURTR R COE R R B R, £ R RIVE
oAby BRI, 0 BNTE I, LT B I B A
AR AR, MESE, B 4 MRS E
o WIGR T 0 E I RS K, (RS R HR & A
JEIRIEE /N, R L 600 um, 4i/NiE 15, HIY
fEEW R IR, 58K TR il 1148 Tk
FE, KA T sm(E R T -F).

9~10 HBRRIE AR ERIRIA B3R, HE
T REATG O, (P A &)y Ha R AT AR i Rtk A4 1) 7
TEW B TR A AT R, JLAME AL
BN, RS AR O, W19 T
vE— R H, FEVR PG S B A g AT, (H
FEARA I CTAR, D RIS £F B 45 30 i i oK ik rp
FEWERT-G).

BRFLHE 11 HBLIATRN LT 4014,
MR 240N, CE 2 400 um, RGN,
filt o] A RSN, R CTRTREF R AT Al BE AT B
W, GFEHIAT 54, BNFEA LT ER AR,
TR, BRI R (B TT-H).

12~13 H i 2h A fh - 2 43R 4 AR 46, AT A
tizsh, ey, 55— R MEmK . dENE,
FEIFHL, KT ILRIKIREE, RS —E 12
Al T bR CA T (IR T -1) ., DESIRE VS 4 AT
R EERESE, Aok, BIACRKIE R, Dk
SN RBN T, TOUSE; B R IFRIE R, Fa i
%, WA S(ER I -),
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i 14 HBFF ik AHES I, It Sk
BRIFAHR LR, FEMZ, BR5MTmK
JEREn, JERIHIRA K B AW Z . T s
SIRE R AN ARG, RN, £
KA (EIM T -K), 14 HRHESEE % 4~6 mm S
275 16 ds

3 e

TERE 2 IR A0 M 2 K L R vh, Pl T DR At T
TR TS R S W Sk (A T IO s I 114 % R, 3
BT R I T R B 0 24K 7R AT g 23 W) i 25 5 5
BEEABEF, HELZHE ANBLS: . EA MR R,
ZAEAN DI B IR IGIE 1L R T, SR BRI
JERERE AR A R RG FIFET-). Niwa 2517 3890
Ry, BT AR R O A LY 45 TR T RE R B AN
St TR b A O A L T 5 5 ke A A AN BB
%o 2K T IRIETEAD 75 SIELZ R I & &,
EALE S NP CRGR N SN e i N D) S
RIS — R P 2L 8 BE AL B T S BUR G & &
AIEH M, Morgan!"? % 37 74 2% #i] 2 (Australosti-
chopus mollis) IR iG & B WK, K5k ¥
FGE 1 LA 6 S 2R i R IG & B Mgk & B A
A BEHSm, KTl DS I FARRE A, K
T ZM M EZHANNS, FEKREE AN
1B HE RS L R H FHAETS A SO RE TR S 5T 45
5 Morgan 1% 7 78 % i) 2 A B 55 45 AR 10
W, R T B R TR 2 0 SR RN TR T 2 I i
MARIE R & B LR, 1ERES AT/
TGN, MM RS HEOE ik B — e BOR S, D
SOt B BB o PR SR 2 R MEPE SR S HE R IR 45
W, NSRS ARSI R, DLk E
T YL HORS % E A vm  EOZRS A L kR
G EE ANIEH

TEHEZ YRR T H, KRERLIEIRE S 1
BRBRIR A W] A Ay ] 7 JHL 2 75 MU 8 B 722 25 N 4 44
e A K BB AR Z —, B A 3
SRR A LS LA 5E . Dautov! P HACK, WS TE
REDR GRS R A 25 5 U Se 25 F AN e
FER, MITEARFIFAEZS A, Ramofafia 5514
F R 8 1.2 (Actinopyga mauritiana) 8l & B WF 5%
PO, RAT B AL MR 5% 5 A8 B R T ERCR A

(ITE R; Morgan! "X 387 VG 22 I 2 g AF 5T 21, 1HR}
Bkl ZAF T ERCRIRIIE B, I+ B w4l
WA RTINS UKL FTHRERS
Dautov!" il Ramofafia 5"y — %k, BEHES
BRAR MK AR S A B, B RIRE4h kT 2k, 78
R S A R L R b, BERIE &  ff 0E TERL AN
W0 B PEAT BT LR ERAR A R A
(LA, TZ I BR AR IR b, HAR R
LR S e o

Fits 18 2 R ERAR &y R B (A A it WA A 1) A1 58 12
(0 J VRS, S VRS i i A — X S e Y I 15
FEJG S5 R 2Z R — AN S R,
AR B R I S K R A AR 0 A
T RO E R — S B SRS EE R A E
AR X S 0 s AL A TR S R
HERALE by mH S R AT A TR S
F4 S DR 5 T T 2 T 0 /Nl 2 ke o 11O
AR RE S AR KR T IR 45 R R, 4l
B R T SERRIEIE R —FE, el /EIEH L E
NN A= R 3E R NV A G AN N
T 1) 5 B 5 WA U SR B Al R B R A7, AR AR
FRTE R B, %4585 Morgan! %57 vh
2B AR R B TS SE R — 2, R L =
HHiT, KRERRR L R, H A%
W

Fits 1 2 /N ERIR Dy (R T 16 78 2y 4% I ity vp 2 1)
Ja K — KRR, %45 5 b HAR &)k
AR H W, A0 H RS AR 44, AR
HOR SRR R (B -A). 512
(Stichopus variegates) . 7P >4 Hi| S i 2!
GRISFRAE, WELGEREFT R B 5%
Kl R WS, Bk, Sk CRE” M
ATV BB G SRS RIS B A S RRE 22 7 1Y
FHL, A 0T BE AR N X PR S 4 (R B Bt i) %031
FHE . AR, AN S RIS A LR b (7 B
FErE2E S, o, Difl S8R e i 34 e f5
AR 1, SEHORUCL ik S L R R AT
“RBAET AR, NIETE .

AHIF 5T X R T S R A ik & & I AR BT
SERIA R, REES IR & & I 2 B e T
2, Hh, S TEFEKIR 29 CHPERE
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B B B[R] 244 20 min, HRARHER H T2 18 min, f&
GBI 19 h; MHIZTE 20~21 CH Yy HH 5L
[FIFEZ°4 40 min, HARHERZHF 40~50 min, MRNG A
FHFEY 32 W' 5 & BBk B T R 2
Ja# g —2F, XA L B _E 22 AR AT RE S IR
GRSIR R BRREA XK. A, BEaS
(Stichopus tremulus)7e 7 “CH AR AR HE RS [R] 2
9~15 min'",  FORE 2 A 2 A AR HE ik A 7] 34
M, FL, WiEA BRI 2SS E B IREE X
Gh, SRR .
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Studies on embryonic and larval development of
sea cucumber (Holothuria scabra)

YAN Jun-xian, WANG Shi-feng, ZHOU Yong-can, ZHU Yan-bo, FENG Yong-qin"

(Key Laboratory of Tropical Biological Resources of Ministry of Education,
College of Marine Sciences, Hainan University, Haikou 570228, China)

Abstract: At present, the cultivation of sea cucumber in China is mainly concentrated in the north. The
main rearing species is Apostichopus japonicu. However, in the southern part of China , the high tempera-
ture of water is not fit for the cultivation of A. japonicu. As a result, to meet market demand, developing
the cultivation of tropical sea cucumber is very necessary. Holothuria scabra is one of common tropical
sea cucumbers with high economic value in Hainan. In this thesis, to enhance the seeding technology of
H. scabra, the embryonic and larval development of H. scabra was observed and recorded. The heights of
fertilized eggs, embryos and larvae were measured under the light microscope, and the time series table of
embryonic and larval development was confirmed. The results show that the bloodstocks were spawned
artificially by using the method of streaming and drying in the shade jointly. A large number of fertilized
eggs were gathered and the fertilized rate was over 90%. The embryonic and larval development of H.
scabra can be divided into the following stages: fertilized egg, cleavage, blastula, rotary blastula, gastrula,
early auricularia, mid auricularia, late auricularia, doliolaria, pentactula and juvenile. At the average tem-
perature of 29 °C and salinity of 34, the fertilized eggs needed 3 hours to develop to the blastula, and 4
hours to the rotary blastula, 5 hours to the gastrula, and 19 hours to auricularia. Then it took about 7 days to
develop to the doliolaria and 15 days to develop to juvenile sea cucumber. Through the observation, the
conclusion can be drawn that the polyspermy can make the embryo become developmental abnormal. In
the end, the development ceased and the creature died. The sizes of larval arms and the appearance of glo-
boid at the big auricularia stage can be used as the important indexes for evaluating the healthy status of
the larva of H. scabra. The bigger the larval arms , the higher the appearance rates of globoid were, the
higher the metamorphic rates and survival rates of the larva were. Through the comparison with larvae of
other kinds of sea cucumbers, the conclusions are obtained that there is a salient structure at the end of
larval body of H. scabra, but A. japonicus and Australostichopus mollis have no such organ; while the dif-
ference gives rise to the result that the sites of ossicles of different kinds of sea cucumbers are not the same.
And, the schedules of the embryonic and larval development are different from H. scabra to other species
of sea cucumber. The research could provide dependable data, photos, measures of disease control for the
H. scabra larva cultured production to contribute to the exploitation and development of aquaculture of
southern sea cucumber. So the market demand could be met and the natural resources could be protected.
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Plate I Embryonic development of H. scabra
A. oosperm; B. oolemma lifted up; C. the first polar body exclusion; D. the second polar body exclusion; E. 2-cell stage; F. 4-cell stage; G.
8-cell stage; H. 16-cell stage; 1. 32-cell stage; J. 64-cell stage; K. 128-cell stage; L. 256-cell stage; M. blastula; N. rotary blastula; O. early
gastrula; P. gastrula stage; Q. late gastrula. 1. oolemma; 2. polar body; 3. archenteron; 4. mesenchyme cell.
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Platell Larval development of H. scabra

A. early auricularia; B. early auricularia(lateral view); C. mid auricularia; D. late auricularia; E. anaphase of late auricularia F. early doli-
olaria; G. doliolaria; H. early pentactula; I. pentactula ; J. late pentactula; K. juvenile. 1. stomach; 2. anus; 3. pharynx; 4. mouth; 5. preoral
loop; 6. postoral loop; 7. ossicle; 8. water -vascular; 9. left somatocoel; 10. right somatocoel; 11. axohydrocoel; 12. “caudateprocess”; 13.
primary tentacles primordia ; 14. preoral arm; 15. posterolateral arm; 16. posterodorsal arm; 17. interdorsal arm; 18. anterodorsal arm; 19.
preanal arm; 20. hyaline sphere; 21. radial canal primordia; 22. radial canal; 23. ciliated band; 24. buccal tentacle; 25. cilia; 26. the frist
podia; 27. papillae; 28. verruca.
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