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Growth of Juvenile Sea Cucumber Apostichopus japonicus in Integrated
Culture with Rockfish Sebastes schlegeli or Abalone Haliotis discus
hannai

Jin Choi and Sang-Min Lee*
Department of Marine Bioscience and Technology, Gangneung-Wonju National University, Gangneung 210-702, Korea

A feeding trial was conducted to investigate the growth and body composition of juvenile sea cucumber Aposticho-
pus japonicus in integrated culture with abalone Haliotis discus hannai or rockfish Sebastes schlegeli. Triplicate
groups of sea cucumber averaging 1.2+0.05 g were cultured alone or with abalone or rockfish for 12 weeks. Survival
of sea cucumber was not affected by co-culturing (P>0.05). Weight gain of sea cucumber cultured with rockfish was
significantly higher than that of sea cucumber cultured alone (P<0.05), and did not differ from that of those cultured
with abalone (P>0.05). These findings indicate that co-culturing sea cucumber with rockfish effectively improves the
growth of sea cucumber.

Key words: Sea cucumber, Apostichopus japonicus, Co-culture, Rockfish, Abalone

AN 2 oA = 7] HEFA HollA AREE= THAYA 9 A A

< st FAlol| o] &= Al=7F QST sialk gk, S,

S-ete] sfjal o] 7 oFA] AFYS PA|9F 2o EE HFR 2 9 Aol FollA] Tt ARt o2 2] 7haL 9l om, =
A =] o] 2tth(Lee, 2002; Cho et al., 2006). 59| FA] A4 Hollde B2 5= 9 A E By 172 §-55 11 Q)
gFo] & Ak oF 4] o) = AP ALEFO] 80% AFE AR5} Q17| wf o}, S EuEtell A= =718 (Apostichopus japonicas)©] /34
2ol &B|R}e] thekel 7| s A ofl gt of 5 A, Tl A] 7+ sf X o2 F st oFa] gl sigetct St Y& SR oA
g5 oe Al A =0 ¢ith(Kang et al., 1998). 772 B4k FHAYAL I QFAl7|&o] ZiUE T gl o, uiFtEE ¢

o
0,
ot

785, =oluh HEx| = Fo] QA E] AL QIA|TE, o] & Wol= AFd o 5 FAFAEY] Ao AlxRE o] sijal FA A ARRE
Ol&a}aL Qlt}. w7l M E-2 s 7R U SAF 2ol A] v ol Aotk Aol A Ak QFAlell Bagh FAl7|eell
olut HiRtALR S FastHA] FAlste] ghtk(Lee, 2004). 5t 3t A 7H(Kang et al., 2003; Seo et al., 2009)@} Hi b= 7HE:
Aak OFo] 7152 A2 oFAE] 94 BiEtAlEE.CE n]eo) 93k o4 2 7(Choi et al., 2009; Choi et al., 2013; Seo and
U thAulE F2 2351 9lo](Lee and Lee, 2004; Lee et al., Lee, 2011; Seo et al., 2010; Seo et al., 2011a, 2011b )of] 3+

2004), Holz AREHIL = s 27| FHolv 7H E¢Hd AF-Eo] AlgHa oz £ Ear glon, Hep Al A7t
5o AR ] A= of Sl o]t Al S sl Estr] Sk gk Argolrt
Me F7F 7HA7F 8 G4 T ol B A 71 Aol A SflakS e 2ol YA E 9 27 59 SAESIA &
et A7golth A5 67| 5 HEEL 42517 L}(Zhang et al., 1995), TH2 &

220 157} AN o) JYFS mAS) 0F FAAA Bol A B A MAE 52 volz s
http://dx.doi.org/10.5657/KFAS.2014.0796 Kor J Fish Aquat Sci 47(6) 796-800, December 2014
This is an Open Access article distributed under the terms of Received 17 November 2014; Revised 15 December 2014; Accepted 15 December 2014
@ the Creative Commons Attribution Non-Commercial Licens

LAl (http://creativecommons.org/licenses/by-nc/3.0/)which *Corresponding author: Tel: +82.33.640.2414 Fax: +82.33. 640.2955

permits unrestricted non-commercial use, distribution, and reproduction in any .
medium, provided the original work is properly cited. E-mail address: smlee@gwnu.ac.kr

Copyright © 2014 The Korean Society of Fisheries and Aquatic Science 796 pISSN:0374-8111, elSSN:2287-8815



oAl T2 shikel 4% 797

(Yang et al., 2000; Yang et al., 2001). o] %5 L} Hofl gk
9 H71ES 5ok sl Blo] 5A4e sl HH, sijakel
ARR ATk 482 A systemo| 27 o] whebA EEbd 7h
35430] |- S}, whbA ofo] ojgt A2 Zaslol Hga AF
$ 873 Ak A30of chet 77k W st

Sejubete] pAF FAE LT oFAlo] HRo]H, Bk
RN 84 SrolA HEEE B THre Ay
il =20l o) ZAIS Shan QA A o] 47 v
of] et 9-2li= o3| Hot QUth. ofF FAR A o=
olLH HHEA] 3k AR A7 $F0m SAHN 44 o
dlol 7=, 2RISRl oFA 71 el et d-
7} A asiet o3t IolA & o, HFGFAS ofF FAH
Hittol| @ & AAT 4= qlo] A FH A iAo e =
ol & Ao= Ayect. 2ujEe @ ARy 22 0 A
of ufj 7} slAte] HgFA 7hsAdol AAE 4= AT, of 7
A7) =2 T A Aol g siakel it HrkE W 4
S AR AEc). QA 2 A 29 EE B HAES
A E3FFAsH S W o] aakE A4 AE Soto] doti
77 e ek,

¥

M o N

N
it

e o

13

SjL, 1 5 Zoeke] AR 242 Table 19] hehy
Atk A 2 AR uigitE A2 B ARV 2 GE AP
St 5, Aol A 24417 A 3 ARESEITE 20EE AlRe
AR YEES BUse| & 2 &35 Extruder Pellet Mill
(Kahl OEE 08 extruder, Germany)< A-8-510] EPE A %3141
o} AR Z2AS R extruder £+ 60 HZ, 422 75-80 bar,

Table 1. Ingredient and proximate composition of experimental
diets for sea cucumber Apostichopus japonicus, abalone Haliotis
discus hannai and rockfish Sebastes schlegeli

Target species

Ingredients (%)

Sea cucumber  Abalone Rockfish

Fish meal - 5.0 60.0
Soybean meal 40.0 41.0 -
Wheat flour 42.0 45.0 23.0
Corn gluten meal - - 5.0
Undaria powder 10.0 - -
Fish oil 2.0 3.0 6.0
Others! 6.0 6.0 6.0
Proximate analysis (%, dry matter basis)

Crude protein 30.1 351 51.6
Crude lipid 3.6 5.3 10.6

'Mixture of beer yeast, vitamins and minerals.
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Fig. 1. Survival of juvenile sea cucumber Apostichopus japonicus
when cultured with abalone Haliotis discus hannai and rockfish
Sebastes schlegeli for 12 weeks. S, cultured sea cucumber alone;
A-S-S, sea cucumber cultured with abalone; R-S-S, sea cucumber
cultured with rockfish.
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Fig. 2. Weight gain of juvenile sea cucumber Apostichopus japoni-
cus when cultured with abalone Haliotis discus hannai and rockfish
Sebastes schlegeli for 12 weeks. Bars having different superscripts
(a-b) are significantly different (P<0.05) among group. S, cultured
sea cucumber alone; A-S-S, sea cucumber cultured with abalone;
R-S-S, sea cucumber cultured with rockfish.
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Table 2. Proximate composition (%) of the whole body of juvenile
sea cucumber Apostichopus japonicus fed the diets for 12 weeks!

Tanks Moisture Crude protein  Crude lipid Ash
S 91.72 35.2m 0.59° 46.3"
A-S-S 92.2° 37.0 1.33% 46.6
R-S-S 92.2° 36.9 2.15° 50.5

! Values are means from triplicate groups of sea cucumber where
the means in each column with a different superscript are signifi-
cantly different (P<0.05).

S, cultured sea cucumber alone; A-S-S, sea cucumber cultured
with abalone; R-S-S, sea cucumber cultured with rockfish.
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