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Abstract: Penglai Milky Cucumber (Apostichopus japonicus) is a new strain in Sea Cucumber ranching and
aquaculture. In this paper, for a better understanding and identifying the similarities and differences between
Penglai Milky Cucumber and Common Sea Cucumber, and for evaluating the potential use and increasing the
natural populations of Penglai Milky Cucumber, the embryonic and larval development was observed under

the light microscope, and the time course of embryonic and larval development was confirmed. At the water
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temperature of 19 - 21°C and salinity of 31, the first meiosis and second meiosis completed at 12 minutes and
24 minutes respectively after insemination (Fig. 2c, d); the eggs developed to 2 cells at 1 hour, completed a
cleavage every 30 minutes, developed to the blastula at 6 hours, and to the gastrula at 19 hours. The fertilized
eggs grew into early auricularia at 40 hours after fertilization (Fig. 3a), and then into the mid-auricularia and
auricularia at 5 days and 8 days, respectively. In addition, an irregularly shaped calcareous bone appeared at
the end of posterior arm of the larva, and the water cavity was observed on the same side (Fig. 4a). The larvae
underwent metamorphosis to become doliolaria at 10 days, when the irregular bone developed into gear bone
and the second calcareous bone appeared. The larvae developed to pentactula at 12 days, and to juvenile Sea
Cucumber at 14 days. There was no significant difference in the developmental time course between Penglai
Milky Cucumber and Common Sea Cucumber (Table 1). Penglai Milky Cucumber was in pure white on the
whole body after juvenile stage. However, the Common Sea Cucumber showed some pigment at surface in 45
days, especially at the bottom of parapodum (Fig. 5b), and more than half of the juveniles were full of
pigment at 60 days. In conclusion, Penglai Milky Cucumber is different from Common Sea Cucumber
(Selenka) as indicated by its white body, which makes it attractive to. aquaculture companies and institutions,

and the data of this study will provide reliable theoretical basis for Penglai Milky Cucumber’s research in the

future.

Key words: Penglai Milky Cucumber; Early development; Bone development; Pigment change

115 %112: (Apostichopus japonicus) []—AN
il REXES VA A ES KKBEE 2015),
HAaGai 4 H R TEK, MamihERE
%, WHBMREAME. BERERD, —H
Z RS TR AT H AR 2 785 Ak A
(RS T I A BB R, H—E AR W
FIRALE E S I AHOCHGE . AUGE41 T 2015
fE 5 HAEM G W I E PR A w T T3 K
Z [P B, — M R 3RAS 1 AR 8 12
g, MEWERCMBN TEH, JE1T 44
7 H 4 Hilik 5.

2 A BRI AR MITF SR
G 3 IA T BB (0 F 40 M e k. GRS 1 55
2012), T MITE 35 D8 S A 3 8 i DA
PKA. PKC. Ras Fil FGFR4 &3 [Kl [fI{L 23k (1
3K 2014). XHKHREE (2015) BFFEFEHT T
R ESRBEE IR RIEHESE (2013) Hf
NGRS PSRN S I E QNS EER iy B~
WK RATE I (HN AR DL L5 5
WEEMAHIE. Tk, FRTEXES
FEHEL SRS IR R A AR R B R RO 5,

LI R W] 3 52 15 T Al ) 25 (10 S 300 %/
[l

1 MRS TE

1.1 SEfE

EXES R HM G ER A RAR 2
FIRPEEEE M. A RSER K /A 300 ~
400 g HA 5 4 (e k.
1.2 =52

7 PR SO S SR AP E I R B G DL
P T A 8 e il B AT EA T (B D)o AR
S AAHE TN 2R (1 7758 B Sk -5 s g
FEGRIS T IR TR, 7 B A R i,
T ASZEG DAREZ 06 7 BRI (8] 4 52 K5 6 A
SETEURE, WO EERIE IR R A .
1.3 BFR4H

HERESSEINRFRE 4 m <6 m [F/Kith
W, JKFEHR 1.2 m, KK 19 ~21°C, #hEN
31, YEKEINR B BRGNS, HATS
I3t, SRFHUTWRE K 260 Hffighiduk, 4hikss
FEEE L h 200 ~ 400 ANL; MR H 2 RHAR



5 3] AOmEE: ERESRMRE NS + 869 -
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Fig. 1 Penglai Milky Cucumber (a) and female mature gonad (b)
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Fig. 2 Embryonic development of Penglai Milky Cucumber
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.64 41f; m. 128 41 n. 256 41 o. FEMIH: p. q. BEFETENIN: roos. YN t EBE.
a. Egg; b. Sperm penetration; c. The first polar body; d. The second polar body; e, f. First cleavage; g. 2 cells; h. 4 cells; i. 8 cells; j. 16 cells; k. 32

cells; 1. 64 cells; m. 128 cells; n. 256 cells; o. Blastula; p, q. Rotary blastula; r, s. Early-gastrula; t. Gastrula.
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A. Sperm; B. Polocyte; C. Cleavage furrow; D. Vegetal pole; E. Animal pole; F. Mesenteron rudiments; G. Blastopore; H. Mouth; I. Digestive

tract; J. Anus.
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Fig. 3 Larval development of Penglai Milky Cucumber
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a. Early-auricularia (frontal view); b. Early-auricularia (lateral view); c. Mid-auricularia (frontal view); d. Mid-auricularia (lateral view); e.

Prophase of late auricularia; f. Metaphase of late auricularia; g. Anaphase of late auricularia; h. Doliolaria; i. Anaphase of doliolaria; j. Pentactula;
k. Juvenile.
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A. Mouth; B. Esophagus; C. Stomach; D. Anus; E. Preoral loop; F. Postoral loop; G. Calcareous bone; H. Somatocoel; I. Waterstoma; J. Interdorsal
arm; K. Cloaca; L. Spheroplast; M. Posterolateral arm; N. Posterodorsal arm; O. Anterodorsal arm; P. Preoral arm; Q. Tentacle primordium; R.

Cilium; S. Nerve ring; T. Tentacle; U. The first podia; V. C-type bone; W. Platelike bone; X. Table-type bone.
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Fig. 4 Bone development of the early larva
a. FEARGMA; b, KERGMAIE W ¢ BIE4{A. a. Mid-auricularia; b. Anaphase of late-auricularia; c. Doliolaria.
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A. Calcareous bone; B. Somatocoel; C. Garland-type bone; D. Tentacle primordium; E. Basket-type bone; F. X-type bone.
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Fig. 5 Body color comparison between Penglai Milky Cucumber and Sea Cucumber at different ages
a.40 H¥#ER TS b.45 HIRIRARIZ 5 %R ES: ¢ 50 HIERES HIERZ: d. 60 Hdrlls 5%k LS.
a. 40 d Penglai Milky Cucumber; b. 45 d Sea Cucumber and Penglai Milky Cucumber; c. 50 d Penglai Milky Cucumber and Sea Cucumber; d. 60

d Sea Cucumber and Penglai Milky Cucumber.
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Table 1 The early development sequence comparison among different Sea Cucumbers

REME EHX LS PiglZ: (R 2009) S ™R N4 2012)
Developmental stage Apostichopus sp.  Apostichopus japonicus Holothuria scabra

55— A& B The first polar body 12 min 15 min 10 min

2 I The second polar body 24 min 40 min 12 min

2 4l 2 cells 1h 1h 30 min
SERG— X UZL I 1) The time to complete the first cleavage ~ 30 min ~30 min ~ 15 min
FEMEHY] Blastula 6h 6h 3h 10 min
JR I Gastrula 19h 21h 8 h 10 min
YIHRS) 4k Early-auricularia 40 h 32h 19h

T HUR%) 44k Mid-auricularia 5d 4d 2d
KER%N4 Late auricularia 8d 8d 5d

REIE 41k Doliolaria 10d 9d 8d
TFifihF-4h 1A Pentactula 12d 11d 12d

M2 Juvenile 14d 12d 15d
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