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Table 1 Feeding period of grouper larviculture and water quality parameters in rearing tanks

Experiment no. (Year) 1(1999) 11 (2000)

Egg source' A A A B B B
Artemia fed period D15-D222 D15-D37 D15-D37 - D18-D38 D18-D39
Copepod fed period D23-D30 - - D18-D38 - -~
Temperature (C) 25.3-28.8 25.2-28.8 25.3-28.8 26.7-27.7 26.8-28.2 26.8-27.7
pH 7.81-8.22 7.77-8.29 7.81-8.28 7.89-8.22 7.91-8.30 7.92-8.22
Salinity {%o) 29-33 29-33 29-33 25 25 25
NH,-N (ppm) 0.18-2.90 0.17-5.86 0.17-4.86 ND ND ND
NO,-N (ppm) 0.01-0.32 0.01-0.32 0.02-0.48 ND ND ND

'A: farm at Linbian; B: farm at Fangliao; *Day post hatching.
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FROTTHLCRIRER -

=~ HEEE

FEEEER 3.5 W BB EHER T NP LR
B RIEEIK » MR A SE 245 IR BGE /)
Rt - /NGRS - BHER—-BY8 O8N EE
FEIRGhE (Su et al, 1997; %, 1999; Su et al,
2001) » BRFE LIRS Fi - BisET=
HI2 0 BIFE 1999 4 4 H 28 H ~ 20004 5 H 18
Hik 7 H 14 HEIUNHE GTR DO) » HIAEIEK
18 R FA AR SRR (41 Table 1 Fi7R) » BRIBLERITRR
RMBA—1F - BEF RO TR RS DIk
WGt A —2 - B — B R REFIRTE
A~ BT F=EERE—
- BUKRERENEAERGICFESE  H#
SE RGN TG S R A TG ~ stk
M sk CUREE B SRR 2 ~ Ko/ N RO/ N
Rl (Su et al,, 1997) - BREHFIERF - BI=RICERN]
Prbghes - MEHERRKHBECEFESE - BHE
HIRTER 1% HASE A R B S MR E SRR F] S+ 7K E
B R BRI EIHEIE] - R R B AT A R A
¥y AT ETIRGR - RS E] 200 L fER/KIgR
£ 231 RSB ASETEPRE IR E

FAERRERE - PR - B3R 17
KOG - HRAMATHER » BRE—H
B AN B AR SERE (viral nervous necrosis,
VNN) #5 » FTbAs8 = » SR ERmBKER
HRhas Y i A TEE -

Y ~ RERGEES

HY bt i R AR AR AT T
SIREEIRR - DIRIRIBEBASZE S S (International
Council for the Exploration of the Sea, #5%3 ICES)
BEHEE E M E & SiE (Coutteau and Sorgeloos,
1995) » FHEGHAE ~ RRE(EH L EALE ~ DIRIERE
Mg ~ IRAENEAFER R IAEYE (20:2n6) s> BT HEITER
HHRS - 53 A7 TAFR L SR LR IR R K2
IKERFMA B S FIRZHE P LT -

T~ BEER R E S EN T

=R EREED o 1 1999 55—
KEABERy - AEIEREBR/KE TR E RIS %
R - AT E®REE 6 X (D6) E D25 R
ik 0 D23 ERERENE - D30 REMEEUKRYE - MR
ERBEIEAHE] D47 VNN 7£ D77 3% - [ D83 k4
BESE R IEH A - BIRATEMETE D20 SRAEZ
mi ~ D23 J D41 SREETCRBEEM - LUK D31 K
D75 ] » PIRTRR-30°C Ukl » —HFLIEZUKE
0 ZEEOK - ERBVATE B ERE
FIFR S HE8EZ E PCR (Chi et al., 1997) » #EE%
RRALIESE VNN JREHIRT -



DR ENSF RS T aRAEZELR 41

Table 2 Performance of grouper, Epinephelus coioides, fry reared with copepods and enriched Artemia

Experiment no. (Year) 1(1999) It (2000) 11 (2000)
Artemia fed period D15-D37 D15-D22 D18-D39 - D18-D41 -
Copepod fed period - D23-D30 - D18-D39 - D18-D37
Harvest day D37 D30 D39 D39 D41 D37
Length at harvest {cm) 1.92+0.37 1.83+0.31  2.18+0.30  2.08+0.32  2.06+0.44 2.06%0.42
Survival rate (%) 4.5 3 6 12 3 5
Disease of fry reached 6 cm

Pseudorhabdosynochus - + - - - -

Viral nervous necrosis - + - - - -
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78 HHERR S E TR n-3 HUFA & & » thifthpe
FHEEMREBZEERR - AT -

BREFEREIBERYFIIEZ 18:3n3 R
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ITZRYRBENEE (Nanton and Castell,
1999) - A& » Stettrup et al. (1999) HE I H —FF
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RTINS L G (Table 2) » QM55 3514 i
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Table 3 Percentage composition of fatty acid of copepods and enriched Artemia

. Copepods Enriched Artemia’
Fatty acids
%? mg/g DW % mg/g DW

14:0 6.7 4.6 1.3 0.9
16:0 19.5 13.6 12.3 8.6
16:1(n-7) 6.3 4.4 57 4.0
18:0 4.6 3.2 6.2 4.3
18:1(n-9) 2.7 1.9 23.4 16.3
18:1(n-7) 2.6 1.8 10.5 7.3
18:2(n-6) 1.7 1.2 20.9 14.6
18:3(n-6) 0.2 0.2 0.4 0.3
18:3(n-3) 3.7 2.6 1.9 1.3
18:4(n-3) 1.6 1.1 0.3 0.2
20:4(n-6) 2.0 1.4 1.4 1.0
20:3(n-3) 0.3 0.2 0.0 0.0
20:4(n-3) 0.4 0.3 0.1 0.1
20:5(n-3) 14.5 10.1 5.2 3.6
22:5(n-6) 1.7 1.2 0.2 0.2
22:5(n-3) 1.7 1.2 0.2 0.1
22:6(n-3) 20.7 14.4 3.0 2.1
Sum (n-3) >or= 20:3(n-3) 37.5 26.1 8.6 6.0
Sum (n-6) >or= 18:2(n-6) 5.6 3.9 229 16.0
Total mg FAME/g DW 69.7 69.6

‘Enriched with DC DHA selco; *Percentage of total fatty acids.
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Nested PCR [f% » BfE% D83 ZIEHAEtLE
Nested PCR [51% - M#ZEFAE —K PCR BRE M
& - 2001 £F » PRI RN 2 K » AR
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Table 4
necrosis virus (NNV) of live food and fry used in the
feeding experiment |. The feeding period for rotifers
was from day 6 post hatching (D6) to day 25, and for
copepods it was D23~D47

Infection or contamination by nervous

Samples Sar;pling NNV
ate 1st PCR  Nested PCR
Rotifer D20 - -
Copepod D31 - +
Copepod D40 - +
Alive fry D31 - -/ +
Alive fry D75 - +
Alive fry D83 - +
Succumbing fry D83 + +
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A Comparison of Copepods and Artemia Nauplii for Grouper Larviculture
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’Fisheries Research Institute

Abstract

The technique of larval grouper rearing has been established in Taiwan since 1985, and annual commercial
seed production exceeded ten million fry in 1995. However, the larval survival rate was less than 1%, and
production fluctuated due to the outbreaks of viral nervous necrosis (VNN) disease and iridovirus-like infections.
In general, fertilized oysters eggs, rotifers, and copepods were sequentially applied to feed the larvae. This study
was conducted to determine the benefits and disease problems associated with copepods as feed organisms. The
copepods and enriched Artemia nauplii were respectively fed with the same feeding procedure. Copepods were
collected from fish grow-out ponds, and were mainly Apocyclops and Pseudodiaptomus. Artemia nauplii were
enriched with commercial emulsions (DC DHA Selco). Copepods contained high levels of n-3 unsaturated fatty
acids (26.3 mg/g dry wt.), EPA (10.1 mg/g dry wt.), and DHA (14.4 mg/g dry wt.). In contrast, enriched Artemia
contained more n-6 unsaturated fatty acids (16.1 mg/g dry wt.) than EPA (3.6 mg/g dry wt.) or DHA (2.1 mg/g
dry wt.). Feeding grouper fry with copepods resulted in higher survival and faster growth than feeding with
enriched Artemia. However, when fry were fed copepods, the fingerlings had more disease problems with
infections of Pseudorhabdosynochus and VNN, and about 40% of fingerlings died due to those infections.
Therefore, using enriched Artemia as live food is a better strategy for stabilizing fry production and lowering the

risk of disease outbreaks during juvenile stages.

Key words: grouper larviculture, copepods, Artemia, disease, fatty acid.
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