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Preliminary study on intensive indoor
cultivation of copepod Calanus sinicus
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ABSTRCT A self-designed culture system was used for the study of intensive indoor cultiva-
tion of Calanus sinicus. Water flow and temperature of the circulating system was automatically
controlled. During the course of 61 d laboratory experiment, the number of adult Calanus sini-
cus increased from 2. 3 ind/L tol19. 7 ind/L, and the egg production increased from14. 7 eggs/L
to 85. 7eggs/L, respectively. Major water quality parameters, such as DO, NH,-N and COD,,
were kept at an acceptable range. The results indicated that the establishment of this culture
system might lay a foundation for intensive indoor cultivation of Calanus sinicus.
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et al. 1984) 1 Pseudodiaptomus sp. (Toledo et al. 1999), $E/K KX Euterpina acuti frons (Kraul et al.
1992 ), Tisbe sp. (Nanton et al. 1998 YH1 Trigriopus japonicus (Fukusho et al  1980), HPHFEFFAE
EA TSI RMEAF, MAEERMBERD BAXRBYRAERERELEETHRERMBAER KEHNE
WEFEER, CHARELMBNSHEEEE. BWEMERELXZAEREEMHNAMBENEZ FERE—&E
PR (Payne 1988;Stottrup et al. 1997; Rippingale ez al. 2001), i 3 B 7e b 75 i N £ F IR E .
FAHEFIKE Calanus sinicus B FREGRELENFWEDDMEZ - MBS GEE ST 8 NEEAE
PR T EAE 0 (BRIE ) 1964; Huang eral. 1993), HEBEEN T 5B EIY S EWEL 80% U
E(GEBEM 2000, EMIVMETHREEYE L - BEFRRFHPLNREE5) M EEEE(F &% 2006),
ﬂfﬁﬁ%%iﬁﬁEﬁﬁf%ﬂﬁ;@%’@ﬁ??ﬁ%ﬁ;ﬂﬂ*%ﬁ*%ﬁ’ﬁﬁ@iV‘]i%??,U\Wﬁﬂﬂ*ﬁéﬁﬂ(ﬁﬁﬁﬂﬁfﬂﬂﬁﬁ
#hFETT T BB SO — L R B BOR S8 3 B R K IR SR BOR MO SRl BT R AR BT R 0 v AR Rt .
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Fig.1 Effect picture of the copepod culture system Fig.2 Vertical view of the copepod culture system
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Fig.3 Left view of the copepod culture system Fig.4 Right view of the copepod culture system

1.2 ITHERE

HEEFRREN 4 NERITP BB A HKINMRITHHEREE IXH., REEXNBEN, BEITHFR
11, A R BT K AK R AAGEKE T ER2EEENRFESDIEBLHEGEKEE . [
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FBITT, AR AT HK O AR5/, BIBW BT AR 3 # KR ADE TSR, HEKEELEE
B 4 P BE 7= A JCRE A B9 LTI . 240K U 2 3k K % 48 T s /K T, 22 |y 6 AR B /K4 [ B AR 58 BUUR 35 .

RFEENRERFANRLEXBEEARMETEAY. STRAMHBEA CX-T03 B A EHBIERERA
SARERF BSMEKE ALEMNRENERRLARERMEBTHENA., BaEHBE 1 ERMBKRM
RRFE. AFEHBE 2 EBHE. SH 12h T 1208k, BEATHERENT.

VK ERNRGELUIERFRE, AshEHBEE 1 #FATERS. RKKEMBKEIFHIE. B3
PR 2 XM BN RAEBE AT HRES, 12h)E, A EE 2 777, A3 B IR 1 XM, K
RERAFEIETE BEEITASHEE, REELREG T HEABHILRES . BFRMIREMHE DR P Eg
7K F R AR -5 U R (4 43 B 5 B Ak U DR R AR AR R S E A e M . FTHFRR) 4 @ BURE A — Oy R B
BRI, A — T HE A R, ARSI R R AR RAEE. NERA LR mAE
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LI FE 2 h WREEHE LB EN ., KA TEIERTE T kik@RN CIV, CV Mk (BRA BB,
TR A, W i IR T L 70 pm FRAA T IEREKPE R 1 d EHRAREFKE.

R RRIEFEE R AT 4 P s . D B &€ Skeletonema costatum , W00 I i 3 Platymonas subordi-
formis , R EFE Chaetoceros muelleri FIERZEHE4E B Isochrysis galbana . 8 H A GF/F 3 388 A% Bk
MERRATE 2.0peC/ml 5,4 FEXL1:1: 1 1 BABMELEREED BAEETRYKEENE
0.4~0.5 pg C/ml,

2.2 EREER KRB

BHERGR LR, WEFRM L b R &L LKAE, MR BE T it Bl J it B 3ME. TR
BRI, B 2 LKA, FE MR VR T 300 60 0, B b AR ok S g O B LR, R FTA A E I P E A B RS
LIS R T O MU AR IR AR (T00 LB ETINEL48 h R BN T KR

BAEFRAEA
JK 4347 o NH,-N R F 40 BG 3R 37 40 06 06 B 3 8 s COD., 3R A 7 78 4 38 X 8% 22 8] 4 7 /) CTL-BX3C &
COD HRH  %E {0 52 5 75 i S8 (DO) SR I 35 E 48 28 Y ST 24 A] A 7™ 19 DO200 B ¥ g 00 5 XU A .

3 £8

3.1 REEXEEBEU
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Fig.5 Number of adult Calanus sinicus in the culture system Fig.6 Number of eggs of Calanus sinicus in the culture system

3.2 KE#EH

M1 AR, 7R 5 IR AR GE K BT WE I 9 LA K 8 38 45 . DO NH,-N Ml COD., S #RFFE — B AN H

ERIKE,
R BREBITAREH

Table 1 Major water quality parameters in the copepod culture system

pH W#HEE DO(mg/L) NH,-N (X107¢) & & Temperature ('C) %% | R COD, (mg/L)
HEGEED HIHGERED HE GERED ¥ GEED HEGERD
8.0 (7.9~8.2) 12.7 (10. 1~14. 3) 0.1 (0~0.2) 14 (13~15) 93 (51~164)
EBEAREF RS B PG L 81k b i &

4 it

4.1 RBEBELTL
FEBEIBHANETRR -ERELXZTARFRERZTATF T, 61 d WBEFRSBERY, ZEFRE
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B AT L AR OK F AR 2. 3 ind/L F2E E 19. Tind/L; P GIEUH 14. 7 eggs/L & % 85. 7 eggs/L (& 5
A 6), 7L T 28 % (2003)7E ARG X A2 MR AREE 1. 55 ind/LOFHEFE 0. 24 ind/L), ¥ L
THEFKEEANEEEET. FEEHENX -2 EMHEE TS HERNKIERNEX.

4.2 BFEEBEREAKTREES

PR R RETELE — MEXT I S RS, A RBAE S8 2B K I &4 T AT RN BE S 35 . 177 0 Il I8 o0 58
BRI N b R R AL FrRBEERE, AR FHAE K AME G (Stettrup et al.  1997; Schipp et al.
1999), HEEHERBEA KRR E REREFREBRETTH - MLELMF.

AL N AT K F B RA 12 h 136,12 h # 1L B B =X A] DLSC IR e JC A B T 45 14 T B9 KA 7
WL FRAFMAB KRG LB HETRE BEMREE RS TE. FNR% T 787 KR 8E R ERR R .
EMGEATR AT PRI K 58 Bt AT 2 A — D& B KT — I &k BIE SR KR RN, 55—
HKMRE AR TR ERTEER B /KO RE. BREP EREIHIKOREN 16. 2 ml/s, LT EFAR FH
MELWE QRN 2.76 ml/s. WIWPAL S22 EH , WES F N

F=pQ(BV:—B,V;)=3.4X10 2N

AR /N R R AR R K B U s A T IR R RON R IE Y, ZE B IR L B o R I BUAR R SRR s W 4 ik B
BERRR TS EARAZ b, ZRBAR B RARR AR KR /NE R, 0] LI 73 iz 58 =R Bk
MIE B ER

4.3 BFEEREES

BEHANEREHEEEREREKWEERFF(Vidal 1980a,b). 7EHEBEN T REHEH F.BEL
(Calanus finmarchicus .Calanus paci ficus \Calanus sinicus 1 Gladio ferens imparipes %) B & iR 76 B — &
TE 10~20 CZ[A](F3  1963;F8 FEAF 1992;5K 5%  2002;Vidal 1980a,b) . T 3 E K £ Ho X 4F
FEIRAEAE 0~30 CZJa], R & H BERE, B4 B AN RPEIES AR, T ARESHENRREEZ
. BTG R SR SR B AR B SRR R, IF HAT ORI B Fr R 28 0 BRI B B OR AT B .

EENBRREWRE L EREHNAEZERENEREN S . EFEEFREE - HERKEARGEE
KRB ER, 5 — 05 i N LIRS T A AT R AR . 1R B SR AR K B0 I O AR R G HE K MR N3
WTC B KHL 1 &, AN AREMRE 4~10 C. fEHEIRAE LRI H-31A BRI /KR 256 A/KIERIK
THFERE, AEL NP E A s B R ERE .

4.4 REXNEHENS S

o T = AR R FRA, B R R AR SRR A OB NME I IR T 5 4l #4 ( Lonsdale ez al. 1979;
Stottrup et al. 1986) , \TMTFRAR T Ff B B TE I I BE T 5 53 — 05 I, ZLARARA988 /2 25 [ A ¥ (Cohort) U B SE 1
{RAE KA [ AR B (Ohno ez al. 1990), 78 v 5 B 1 i 5 18I & 0 48 R BURE B SKBL U F SR B9 3 B . JF
LB 5 BURE AT LU EE B9 - B R R B AN, RIF R AT .

4.5 KRS

KEHHEBRES R DO, ¥ FHEAE (COD); HANH,-N) FIBIFH RSB R L ERH = ERKE
ml, 241K 4E (Dissolved oxygen, DOMK T 2 mg/L B}, K G /K F Calanus finmarchicus BV # 3R
BE N, ET-RBHEZ I (Mashall et al. 1955), Bottino(1994) EBR, NH,-N kK E# i 0. 12X 107 ° &
FEARTL IR G5 7K & Acartia clausi W7 B0 FIEALER . Btk , SR F B85 37 36 B 0 e &5 /K AL BRI 4%, JF
TIAKBRMEEE . X —J7 RN T R A& M S Z R R AR A , 3215 73847 KUK 5 [8] it i oKy 2 B #8241 AR
B, MiAEERDERNEBKEHEMEL T E7. B RMEFHEFRAEK, MARKLHEE K. £ 1 HEE
BN 2K AN FE BB M K HERUR K R R, 35 3R KR FBEOK RS HOT LRI E - MR BB E, BF



90 w o B ¥ ¥ R #30H

BN KL B, AURB T RAEL2RYPURKFTET AT,
B BANEHMBTIERZERREAUTUALARERE AN S HELF, MERERE, RE2LH,

H4 B R TR B K MU IR T 2R B B AR B 5T
2 £ X W

FEML, T K, K. 2003, BEBEMPGTETKINRESFRAHEBE. KTER, 27 (9 57~63

& B, Ph R, EHYLK R 2006, RAEHXMBEREYHEEE KEFREWAR. BERE,276.49~66

FOFLCHEFYL K ORI . 2007, WREREMPETKEMERER. WA, 28 (1): 38~45

% B, ZEER,EHYL K R 2008, AEEDE XU 2K X KRN MBTR. BT, 29(4) :84~90

#/HE. 1963 BEYE KT T KX Calanus paci ficus Brodsky M LR TES TR, BITR¥2ER,10(1).57~81

#®OFE M, EFNL 2002 EEFER SR ET K E A KE WO SR BESHEEEHYIIRER): 19~25

OE.FELOF,EL 1992, WEREEREYE BT HITRE LR

BRI 1064, th BTk % M0 BT B LORAA OO BT, WIESWN, 6 (3),272~288

HTHM. 2001 WWARFGHHERA>MGROF RABAHR. BHEA=HR, 22(2)21~25

Buttino, I. 1994, The effect of low concentrations of phenol and ammonia of egg production rates, fecal pellet production and egg viability of the
calanoid copepod Acartia clausi. Mar. Biol. 119, 629~634

Doi, M., Toledo, J. D., Golez, M. S, N., Santos, M. D. L., and Ohno, A, 1997, Preliminary investigation of feeding performance of larvae of early
red-spotted grouper, Epinephelus coioides, reared with mixed zooplankton. Hydrobiology, 358, 259~263

Fukusho, K., Arakawa, T., and Watanabe, T. 1980. Food value of a copepod Tigropus japonicus, cultured with v-yeast for larvae and juveniles
of Mud Dab Limanda yokohamae. Bull. Jpn. Soc. Sci. Fish. 46, 499~503

Huang, C., Uye,S. , and Onbe, T. 1993. Geographic distribution, seasonal life cycle, biomass and production of a planktonic copepod Calanus si-
nicus in the Inland Sea of Japan and its neighboring Pacific Ocean. J. Plan. Res, 15 (11): 1 229~1 244

Kraul, S., Nelson, A., Brittain, K., Ako, H.,and Ogasawara, A, 1992, Evaluation of live feeds for larval and postlarval Mahimahi Coryphaena
hippurus. J. World Aquacult. Soc, 23, 299~307

Li, J., Sun, S., Li, C. etal. 2006. Effects of single and mixed diatom diets on the reproduction of copepod Calanus sinicus. Acta Hydrochimica

et Hydrobiologica, 34 (1); 117~125
Lonsdale, D.]., Heinle, D. R., and Siegfried, C. 1979. Carnivorous feeding behavior of the adult calanoid copepod Acartia tonsa Dana. J. Exp.

Mar. Biol. Ecol. 36, 235~248

Mashall, S. M., and Orr, A, P. 1955, The biology of a marine copepod, Calanus finmarchicus (Gunners). Oliver and Boyd, London,1~56

Nanton, D, A., and Castell, J. D. 1998. The effects of dietary fatty acids on the fatty acid composition of the harpacticoid copepod, Tisbe sp., for
use as a live food for marine fish larvae. Aquaculture, 163, 251~261

Ohno, A., and Okamura, Y. 1988. Propagation of the calanoid copepod, Acartia tsuensis, in outdoor tanks. Aquaculture, 70, 39~51

Punia, P. 1988. Culture of Moina micrura on various organic waste products. J. Ind. Fish. Assoc. 18, 129~134

Rippingale, R.J., and Payne, M. F. 2001. Intensive cultivation of the calanocid copepod Gladio ferens imparipes. Aquaculture, 201,329~342

Schipps G. R., Bosmans, J. M. P.,and Marshall A.J. 1999. A method for hatchery culture of tropical calanoid copepods, Acartia spp. Aguacul-
ture, 174, 81~88

Stettrup, J. G., Richardson, K., Kirkegaard, E.,and Pihl, N.]J. 1986. The cultivation of Acartia tonsa Dana for use as a live food source for ma-
rine fish larvae. Aquaculture, 52, 87~96

Stottrup, J. G., and Norsker, N. H. 1997. Production and use of copepods in marine fish larviculture, Aquaculture, 155, 231~248

Toledo, J. D., Golez, S. N., Doi, M., and Ohno, A. 1997. Food selection of early grouper, Epinephelus coioides, larvae reared by the semi-inten-
sive method. Suisanzoshoku, 45, 327~337

Vidal, J. 1980a. Physioecology of zooplanktion. III. Effects of phytoplankton concentration, temperature, and body size on the metabolic rate of
Calanus paci ficus. Mar. Biol. 56.203~211

Vidal,J. 1980b. Physioecology of zooplanktion. 1V, Effects of phytoplankton concentration, temperature, and body size on the net production ef-
ficiency of Calanus paci ficus. Mar, Biol. 56:203~211

Witt, U.,, Quantz, G., Kuhlmann, D., and Kattner, G. 1984, Survival and growth of turbot larvae Scophthalmus mazximus L. reared on different

food organisms with special regard to long-chain polyunsaturated fatty acids. Aquacult. Eng. 3, 177~190



