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AR BEY 6 BEAE (PL 5, S48 0.0006 + 0.0001 g )+ 2 6 {& 0.978 ton B—iH
MBS AT - PHMERTR 8,580 ind/m” » FAEEE 43 RICHERS - WIIMER 0386+
0.258 g » LR 0.064 g » SPiHEAT A AEER 1.98 kg/m® » IETERE 59.8 % » B HHZIEFREE
#9Fs 5,130 ind/m” > FEEHMER (FCR) B 1.3 - /KB FTH » EUGATER - 7KiB - BIE - pH RISEE
ZEESTFE 204 ~ 28.6 °C ~ 27.1 ~ 39.4 ppt~ 7.16 ~ 7.35 K 2.37 ~ 6.20 mg/l - REEFLE~F
(NH;-N) - EER4E8-, (NO,-N) RRYEE—%& (NO,-N) Z#&iE 4551k 0.006 ~ 0.014 mg/ ~ 0.07 ~ 0.92
mg/l B 5.80 ~ 17.96 mg/l - HudREIT AR S K Il B v Bl 1.11 x 10* ~ 6.26 x 10*
CFU/ml » 45T BEBR PIol B B < MBI Ky 5.13 x 10° ~ 1.10 x 10° CFU/g »

FIS2EE | Ok ~ BREE - PREEMN - ERBEERKRR

)

Hij

F48 (Litopenaeus vannamei) JREENEEEH
KPR R - IR RSB ES iRk %
t BERREBSEERRSN=KAEZ—
(Wedner and Rosenberry, 1992) - HFRAE /M=
BREHBCHE BEEEF D - Sandifer er
al. (1987) FAEHMA 40 ind./m’ B 45 ind./m? 98B
FIHHER 138 XK 169 R » WOBR B A S 537
5 0.601 kg/m” B 0.750 kg/m? » K, » 8H B8]
Dl s# 7 =UETRE - ZFRERnEREZ
B E RS EERE 1.6 kg/m® (Wyban e al,
1988) » W & B H| A ELE 100 ind/m?> DLF
(Sandifer ez al., 1988; Wyban and Sweeney, 1989 ;
Sandifer ef al., 1993) -

TR HEREABREVESHAEE S - Reid
& Arnold 73 1992 FE#E » IAENLIEER/K raceway
J B R - FRESTRIRS 1,125 ind/m® R 1,812
ind./m’ - 8788 173 K 146 K1k > BRI HIS

YBEES / BB 202 F0—18 199 88, TEL: (02) 2463-
3101; FAX: {02) 2462-8138; E-mail: myhuang@mail.
tfrin.gov.tw

12.76 kg/m2 B 9.69 kg/m2 (Reid and Amold,
1992) - $k% (20002) FIHEAIRXEELE
BRI 1,300 ind./m” BHE R 105 K B
EEEINE 6.89 kg/m® - Williams ef al. (1996) LIR
FIFRE (28.4 ~284.1 ind./m%) BIEFHE 49 K » &
RE|E OBHRREERYEEEZEM
B# ° Samocha ef al. (2002) 81 > LIENBEHE
AU BB KRB - HEMERTE 10
kg/m’ - FERNENEE/EM - B RERIE
FRESEE  REFEFRRGCE - B 5E -
KERE - ARGEE - HBEEREEFAE
(Hopkins et al., 1993; 85, 1998; Samocha et al.,
2002) - FHRRACRRFEH - BRGAR BRI TR
JEH - REERRBE 0 ERRERIETREE
BASERYEEE. (Cohen et al., 2001) ; FEYS EIRSHD RS E
ik > WERBTHEREEREITHRE
(Lombardi er al., 2001) - HgiA R H B
FERE R » 2R R E RN BB RS
4,000 ind./m? ~ 3,200 ~ 3,300 ind./m*> J 2,200
ind./m’ » ZE5}BIBAE 30 K ~ 35 K 50K » HiE
FHRSIFIES 80 % (Aragon er al., 1999) - 94.8 %
(Samocha et al., 1993) K 97 % (Cohen et al.,
2001) {EFREYEEES 3,200 ind./m? 3,128 ind./m?
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% 2,134 ind./m” - FHA TR RRRISHIRE LB 5
SHEHERRRES W THERZEERES
BRA  DAEEFE SIS - B—HESHEEN
BE - Bt ARBEERHERNEEE DT
AR - RS « IEFE -« KERE RN
BB EFAE AP RBEA BT DT
B ELREERS - '

PRHELT

— ~ FE SRR

AEE FRHARE 18 0.978 ton BEREMRHERITY
S (F1.64mx H071mx 55 0.84m)~ 1
EBRAEER (K082 mx & 0.69m) K2 H
ER VBRI - K/l 1.64 m x 0.71
mx0.84m B 1.20mx 1.18 mx 0.66 m (E X & X
=) - FEKEHE R  BREEY - £REY
TR - BREERE 80 m'/hr. o BIRAREY
RAKORSEEEREESREYRR i 2 #EE
RISV RRERE 2 HI$EE 72 3T 60 STER - A
BRERAZEARYERBRRAERERE 3
K W 1 BEAER  SEBEARR S % L1
T - ARBRESERAESR 6 T ST %S
ZEERE  HE 12 S0 EREE N
e -

=~ FEAE

fitikz 6 EE PLS @i H RE¥%HEE - B
ABEFEEREI 100 BHERVIRE W
0.0006 + 0.0001 g) » FHYZ4F L 6 fEfF Hurh
(BB AR 8,580 ind./m”) - SERFAIAESE 14 Ki%
B2 Fr (Omega shrimp flakes, ¥R EHFEL
H) BREFH 6 X BB 05~10g
LI5S 5 ~ 10 min (IRZ5ERYE - 28 15 Kt » FA%R
DURfE®E (Spirulina-B.P., FEMREARAT) 0
WHESREE GEEM 0 3 REBE - 8RR
6:00 ~ 12:00 ~ 18:00 ~ 24:00 Z3%A8E— - EHEFZ
AR ERIGHY 0.1 g - BEHETURARPEIRI DIHERE B AY
10 % R REEAHEDUNI - LA 1.5 h ASEsEe
Rl - BHH 43 R -

= - MR R KB RIE
fERER R — iR 30 BRI E HARE &

fER%  BHREMANTE - SERHEE - Kt
ZBER BT - HEER - FEEE 100 B
HHYMIRE - KBREVOREREEEER
7= -

HERERER— A E RS E KR - pH {H - B
BREEE  WIREKE TH 5 om Z/KBKE
% EEISNERSE » LA Whatman GF/C i#GRMH
SHTR-E - EEE-ERNE-EAEFEE - 2Tk
ERBERIT:

7kid -~ ERE L WTW conductivity meter LF
320 RUEEEHHE > pH fH2L METTLER DELTA
350 & pH EH#EIZE - BEELL WTW oximeter OXI
320 ZUPREETHIE -

&, — & LI phenol hypochlorite % | &
(Solorzano, 1969) » ¥H4EE-Z L Bendschneider
and Robinson (1952) WYiEHIE  iEE-ERILIE
SMEEREEHIE (APHA et al., 1998) -

VY ~ BRE 7K b B SR ISR P A B BB Rl
BB AT

HEREE RNt A E 7K 10 ~20 EER
TR EBORIMEBT » TR E AR
ST AR A N B B R R AR » X 0.1 ml KA
Tryptic -soy agar (TSA, Difco) Bz Thiosulfate-
citrate-bile salts-sucrose agar (TCBS agar, Difco)
b g B R R EIAE 28 CTESR 48 h (3T H
BYX# (Messer et al., 1984; #i%3,2000) -

w R

AEREEC EREHE 43 KM © FARKZ Y
kil ~ R R pH fH5 Bk 26.5 °C ~ 35.6 ppt &
7.25 » HEREPIFk 204 ~28.6 C ~27.1~394
ppt B 7.16 ~ 7.35 (Table 1) - BB K& PR ER
4.07 mg/l » FEIAF 237 ~ 620 mg/l 2 » 88
{LRSES4N Fig. 1 FioR -

fAE Rk S EE T RERATT
FHIREE - EIRE R 0.69 me/l HIREHELE 0.45 ~
1.00 mg/l - BERAF BT LA-BNRER
0.006 ~ 0.014 mg/t - 17k - EEIRHRNEE-BIRE Ry
0.39 mg/l » EEEMR 0.07 ~ 0.92 mg/l - RYAE—2
SEYHEE 11.73 mg/l » HEEE 580 ~ 17.96
mg/l » FHEMUBISYN Fig. 2 AR -
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Table 1 Mean levels of water quality over the 43-day experimental period

Item N Mean & SD) Min Max
Water temperature (‘C) 7 26.5 (£2.7) 20.4 28.6
Salinity (ppt) 7 35.6 (£ 3.8) 27.1 39.4
pH 7 7.25 (£ 0.07) 7.16 7.35
D.O. (mg/l) 7 4.07 £1.19) 2.37 6.20
Total ammonia-N (mg/l) 7 0.69 (+0.21) 0.45 1.00
Un-ionized ammonia-N (mg/l) 7 0.010 ( 0.003) 0.006 0.014
Nitrite-N (mg/l) 7 0.39 (+ 0.29) 0.07 0.92
Nitrate-N (mg/l) 7 11.73 (= 4.25) 5.80 17.96
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Fig. 1 Changes of major water quality (- @ — D. O., - O - pH, - [] - temperature, — A — salinity) in water tanks
during the trial.
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Fig. 2 Concentrations of three kinds of nitrogen wastes (- O — Total ammonia-N, ~ [] — nitrite-N, — A -
nitrate-N ) in water tanks during the trial.
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Fig. 3 Variation of total
(-@-) and Vibrio (-O-) 0 0
viable counts calculated
from pond water. Days
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Fig. 4 Variation of total = ' BN
(<O-) and Vibrio (-@-) 201
viable counts calculated 0 0

from hepatopancreas of
cultured shrimp.

BB 7k Th SR A BB 2.30 x 10° CFU/ml »
HEEE 3.95 x 10°~ 7.20 x 10° CFU/ml (Table 2)
BB KR BB E b 2.61 x 10°CFU/ml » HHES
B 1.11 x 10%~ 6.26 x 10 CFU/ml- P85 T AR
SRR A BB 3.90 x 10° CFU/g » HEiER
2.53 x 10°~ 1.80 x 10" CFU/g - FFBERR P Z3a90 B
Bk 4.74 x 10° CFU/g » HEENH 5.13 =x10° ~
1.10 x 10°CFU/g > HA8ML IS4 Figs. 3 & 4 FioRe

ARBYY - HBREYERER 0.0006 +
0.0001 g- 855 0.67 £ 0.05 cm FEBER 6 B
SEEIRAE R 6 16 0.978 ton R—HHAVEE WA -
¥R EE# Ry 8,580 ind./m” - BA{7 A& R 0.00515

Days

kg /m’ - BRI SRR ER RS
{LHIEMN Fig. 5 B Fig. 6- AGABRFAIA RS 14 K
(RLLE F BRSRIERS » 55 15 KAE - DU HES R B
EERHE SRR - AT R E KRR IR
0.0039 g R 0.321 cm > ZRIARSAREKIBR2 A
B 0.0944 g 2 0.642 cm - B EE 43 RIKE
o SEIESE Ry 0386 £ 0.258 g YIFIHAME
0.064 g ; FIHBE R 3.88 £ 0.96 cm » EIEHHK
£ 0.535cm - A ERER 1.98 kg /m* » {EIERE
59.8 % - MEERBULER R 35,880 B BAHETZ
EHEBHEE 5,130 ind./m® (Table 3) - BHRMAE
(FCR) B 1.3 -
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Table 2 Total and Vibrio viable counts

ltem N Mean (% SD) Min Max
Pond water ( CFU/ml)
Total viable counts 7 2.30 x 10° (£ 2.40 x 10 3.95 x 10° 7.20x10°
Vibrio viable counts 7 2.61 x 10*(£ 1.66 x 104 1.11 x 10* 6.26x10*
Hepatopancreas of cultured shrimp (CFU/g)
Total viable counts 6 3.90 x 10°(+ 6.32 x 10°) 2.53 x 10° 1.80x107
Vibrio viable counts 6 4.74 x 10° (£ 4.19 x 10%) 5.13x10° 1.10x10°
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Fig. 5 Average weight (mean *
SD) of reared white shrimp during
growth trial.
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Mean length (cm)
w

Fig. 6 Average length (mean =
SD) of reared white shrimp during
growth trial.

oW

HEREERIBER 28 ~ 32 'C (£, 2000) ;
B O EREE 22 ~ 26 CH - Hp R 26
~30 CE$E1E (Prudereral, 1992) - AREBAE S
B KBEEE 204 ~ 28.6 C » RAEABHKRE
59 RIFREAX/ » MEEIT AR KBS
RIR B RES) » HARTM IR EES Qs

Days

R - BREIEORFENAE RBHET @F,
1999) » Hi#4 RS R 10 ~ 25 ppt (£, 2000;
BR, 1999); H¥RHEMRTE 20 ~ 50 ppt (Kifky 20 TR
30 O)cBET  HEERUMARER
(Ponce-Palafox et al., 1997) » AZAES 7 B HiE
27.1 ~ 39.4 ppt » IR RHFEREAE R -

FHBUKRE 5 % DUF @ BRiis B Ry
15 0 3 374 ppt 0 FEARSGFEBRNT > BEYE
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Table 3 Survival rate, growth, and production of white shrimp intensively

cultured for 43 days

Mean
Stocking density (ind./m?) 8,580
Initial mean weight (g) 0.0006 + 0.0001
Initial biomass (kg/m?) 0.00515
Final mean weight (g) 0.386 +£0.258
Growth (g/week) 0.064
Survival rate (%) 59.8
Harvest biomass (kg/m?) 1.98
Estimated shrimp number (ind./m?) 5,130

% 39.4 ppt B R R Rl B < R R - 3
R RS R ARBRTIR SR - TS8R
HEE - HEREESER 30 ppt 0 RILFERERSE 38
KRG HRETFIEZ 27.1 ~33.4 ppt - pH {ER 7 B »
HERTEEIZ 8 (B, 1999)  —ikitiay pH {E
MERFIE 74 ~ 8.5 e (B, 1999) » A3 Ex 2 pH
HER 7.16 ~ 735 » HIRZFHEHARPE - HBRZ
B EER 1.91 mg/ » i 2.0 mg/t LLEEIREE
BH¥2 i E (Seidman and Lawrence, 1985), K|ttA
BRI (2.37 ~6.20 mg/l) STHERFAER
W RAEEEER -

FERE LA R R (P9l ER 033
g) Z 96 /[NEFAY LCso (median lethal concentration,
FEFEEE) K 1.65 mg/l T AR T2 REAE
b 0.17 mg/l (Huang et al., 2000) - E¥EEE S HEAShS
FEBET L& -2 72 7] \NEFY LCso By 0.33 ~ 1.54 mg/l
(Chin and Chen, 1987; Ostrensky and Wasielesky
Jr., 1995) ; BRI IR T LE-BAETFIER
ZBE R 0.1 mg/l (Wickins, 1976) - K]k A<E Bl
B MRA-Z R EEETE 045 ~ 1.00 mg/l » #E R
FHEZIER LA -FARER 0.006 ~ 0014
mg/l » WAEEE IR E - Reid and Arnold
(1992) FEEALIERUK raceway JTRFTHETTHIE
% (1,812 ind/m® 7 1,125 ind./m?) AT 146
KRB 173 R HIFBE LR -BUTHERFAE 0.155
mg/l LI - Williams et al. (1996) DIEEHIFEER7K
THEIT AR (284 ~ 284.1 ind/m’) £
B 49 KHAR - a8 0.10 £ 0.07 mg/l-

Samocha et al. (1993) LIEEHIZ, raceway [ EHH
8 (FE R 3,200 ~ 3,300 ind./m?) 35 KA - &
JEBEF LR -F VR EEE R 0 ~ 0.12 mg/l - H3F
(2000a) FA=EAIHEAEHBLEBERHR  BE
1,300 ind./m’ 857 4% 105 KR » KA
0.5~8mg/l - MERARZIEHEFLA-BHRE
#1355 0.12mg/I DAF -

THENEE - R (HIIRRED 0.15 g)
Z 96 /INEFAY LCso £ 23.9 mg/l » EHEZEEE
B 2.39 mg/l (BEEE Ry 21 ppt) (Huang et al., 2000) -
SHRAES RS- E 72 /NRFZ LCso By 14.5 ~
167.3 mg/l (Ostrensky and Poersch, 1992; Alcaraz et
al., 1999) - AGABSFTNTG < ERtHE-E VIR HiE
B 0.07 ~ 0.92 mg/l> Ry 528 MR RK & - Reid and
Arnold (1992) fEZEALIJEER/K raceway 5 (AT
TS EE (1,812 ind/m* & 1,125 ind./m?) FH
BE 146 KRB 173 KIEAR] - H a2 rR R
B 0.0304 ~ 0.304 mg/l (BEEE 16 ~ 35 ppt) -
Williams ef al. (1996) LIEHTEER /K REETH
BAREFEE (28.4 ~ 284.1 ind/m?) BE 49 Xt
M HERREE-ZRIRE R 0.07 £ 0.05 mg/l
(%81 5 27.4 ppt) - Samocha et al. (1993) DUEHIR
raceway HABB HE (FEXH 3,200 ~ 3,300
ind./m% 35 REIM @ HEEEHE-ENVEER
0.172 = 0.471 mg/l (BEEER, 30 ~ 35 ppt) - FEE
(2000a) FIFZENILISA BB LERESRH - LIER
1,300 ind./m? 7% F1 105 RHART » HETREE-2
HIEA R Ry 1.5 ~ 10 mg/l (EEE R, 25 ppt) - B
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WiER-Z R RIS AR 200 mg/l LA EA
GBEKESY) (Pierce ef al., 1993) » A ES . 1E
FEHIEIE Ry 5.80 ~ 17.96 mg/l - FERGRZE LR
B -

BERBNSTEYE  (Fenneropenaeus
chinesisyY Bk 2 M EEH 10° CFU/m] Nz
10* CFU/m1 (R, 1991) ; B (Marsupenaeus
japonicus) BIKHF - WMAMBMEREEE 10°
CFU/ml » REFEHRBIR - BHP—LR2NE &
=1995) - ARERIIER (1.11 x 10* ~ 6.26 x
10* CFU/ml) #H% #5501 b 3k W8 3% B I
& - Sung et al. (1999) 5} - EREFBERAIMNE
BEEK 10° CFU/g Y » EFRA S REL LI
¥ - SRS ERITREAR ATl SR R 10°
CFU/g (B3, 1995) - X » AR BN RS
(Penaeus monodon) HAFEEIRARITLEBIRE 6.3 x
10° CFU/g (BiZF, 1998) - A< B MG T B AR Pa sl
BE®ER 5.13 x 10°~ 1.10 x 10°CFU/g » BRI
ZIAE - BRI FRRAIEE - HIERH
HIRHER AR BRARHEIEEY » ABER
DIEIREMERIE R4 RE B RE R » BMEEE
AR HEFBERPGLEBENS (I8
W R - ‘

ARFEE L 8,580 ind./m’ Y EETE 43
R H M4 E E 0.0006 + 0.0001 g BiNZE 0.386 +

0.258 g » fFHERRE 0.064 g - SRk HA B R
B RIS E RIS | 1ML 4,000 ind./m’ B A
B 30 K - HEGR8EH 0.003 g #9hnE 0.142 g

R 0.032 g (Aragon ef al., 1999) (Table 4)- 3L
3,200 ~ 3,300 ind./m* AT 35 & HEgpeE
B 0.00158 g MiME 0.53 g HHEKE 0.106 g
(Samocha ef al., 1993) - [} 2,200 ind./m* Z S
50K APLSREE 123 g & 1.1 g EERE
0.172 g B 0.154 g (Cohen et al., 2001) - fH#&EZF »
AR RS RRBRIEE B Bk =%
RIBESEEEE (1,121 ind/m’ DL L) ZEEE
ISR - B HEEHREE R (Reid and
Arnold, 1992) » |fij Sturmer and Lawrence (1987) &
R 2,000 ind/m? } 4,000 ind./m*> FR[H
FERETEE 2 RZBE » BRER - BUERH
VIREE T AR 1.02 g J 0.68 g » [A]—R{FT -

FEREHKERE - ARy QiR RE
HERGHERZTREZ  BEEEE BRG]
g - MAEREESESFENREBRRERE

43RILL 1,812 ind./m® Bz 1,125 ind/m?* #EEETE 146
KK 173 K » HYIREEE 0.001 g HME 108 ¢
B 14 g FHEEKE 057 ¢ & 061 g (Reid and
Arnold, 1992) (Table 4) - ) 1,300 ind./m®> B EEAE
105 K - HYIGHEEH 0.066 g 1N 10.51 g
SRR 0.698 g (FkZ%, 2000a) -

Table 4 Comparisons of growth of white shrimp in the indoor culture system with others

Final Stocking Pond or

Initial . . Cultured Grow Survival

weight (g) mean density tank size period (g/week)  rate (%) Reference
weight (g) (ind./m?) (m?) ; :

0.0006 3.70 526 13.94 123 0.211 52.57 B, 2000
0.0006 3.67 526 13.94 123 0.209 27.26 EZ, 2000
0.0006 0.386 8,580 1.164 43 0.064 59.8 Present study
0.0006 0.386 10,220* 1.164 43 0.064 59.8 Present study
PL8 14 1,125 32.88 173 0.61 82 Reid and Arnold,
(0.001) 1992
PL8 10.8 1,812 32.88 146 0.57 48 Reid and Arnold,
(0.001) 1992
PL8 1.23 2,200 30 50 0.172 97 Cohen et al., 2001
PL8 1.1 2,200 30 50 0.154 106 Cohen et al., 2001
0.00158 0.53 3,200~3,300 68.4 35 0.106 94.8 Samocha et al., 1993
0.0018 18.91 904 13.94 126 1.05 10.0 TR, 2001
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Table 4 Continued

Initial Final Stocking Pond or

weight mean density tank size Cultgred Grow survival Reference
® weight (g) (ind/m?) (m?) period (g/week) rate (%)

0.0018 15.73 904 13.94 126 0.87 8.5 TR5E, 2001

0.003 0.142 4,000 150 30 0.032 80 Aragon et al., 1999

0.019 5.88 2,000* 0.35 72 0.57 87.0 Appelbaum et al.,
2002

0.019 417 5,000* 0.35 72 0.404 63.5 Appelbaum et al.,
2002

0.050 8.355 500 40 75 0.777 92.57 &, 2000b

0.066 10.51 1,300 18 105 0.698 49.5 #Z, 2000a

0.08 8.12 223 70 49 1.19 78.7 Robertson et al.,
1992

0.08 6.53 299 70 49 0.94 83.3 Robertson et al.,

. 1992

0.085 7.93 572 13.94 70 0.82 41 7R, 2001

0.085 7.06 572 13.94 70 0.75 70 IR, 2001

0.12 7.28 28.4 0.176 49 1.023 95 Williams et al., 1996

0.12 6.97 56.8 0.176 49 0.979 92 Williams et al., 1996

0.12 6.75 113.6 0.176 49 0.947 95 Williams et al., 1996

0.12 6.57 85.2 0.176 49 0.921 95 Williams et al., 1996

0.12 6.09 170.4 0.176 49 0.853 89 Williams et al., 1996

0.12 5.78 227.3 0.176 49 0.809 81.3 Williams et al., 1996

0.12 5.38 284.1 0.176 49 0.75 82.5 Williams et al., 1996

*ind./m’

HREERAE  XIRPABTHREREE
B 4,000 ind./m’ ~ 3,200 ~ 3,300 ind./m* ~ 2,200
ind./m? } 2,200 ind./m* 3% » HIEFRI A5 80 %
(Aragon et al, 1999) -~ 94.8 % (Samocha et al.,
1993) ~ 96 % i 106 % (Cohen ef al., 2001) (Table
4) > T AEREE B 59.8 % Reid and Arnold (1992) 2%
R ORESEECAER  HERPEHER
ERENRARRZ— - Fit » Bz HRIE
FRBRHERERZEZTIR  EREERSH
B - THFE (20002) FBh - BLEROBZHEESR
REEE » 650 ind/m* B HEESEENEEE
8 EZaEEH 0.066 g FAHEE 10.51g) -

ERTH » AR BAERR 1.98 kg/m®
T SOk R B AR By 3,200 ~ 3,300 ind./m® -

2,200 ind./m* J 2,200 ind./m’ Z BB RIE 1.66
kg/m® (Samocha et al., 1993) - 2.73 kg/m® (Cohen et
al., 2001) Jz 2.80 kg/m* (Cohen ef al., 2001) = AR
B BEMERRIERS  HRBE_HRE - KB
ARBRTHEERBEE  SRREEREES
W - FELEECEHEHE - DIEBINEERM
B 35,880 B2 AT Z ISR BRI S 5,130
ind./m® » U R PRI E R E B ARE 4,000
ind./m? ~ 3,200 ~ 3,300 ind./m* ~ 2,200 ind./m* J
2,200 ind./m’ » ZESFBIETE 30 K ~ 35 K ~ 50 R
50 K% - HiEEE S5 80 % (Aragon et al.,
1999) ~ 94.8 % (Samocha et al., 1993) ~ 97 % (Cohen
et al., 2001) K 106 % (Cohen et al., 2001) » JEIFE
B B0 3,200 ind./m?~ 3,128 ind./m?+ 2,134 ind./m?
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% 2,332 ind./m®  FHEZ T » AR IS FRE
R SR S B RS - DEREHE
ARG T - HEREREEE -

R

AR SRS K RN OMEE
S ERFMER - AR SEEER
BERAREERE - FHBE - 5 - AHERE
iR - EEETRIROTSE A - BMRRALERRPE L
SRR HE R EH -

25308

TREE (2000) Rk OSTURRYRAER. KRERME, 3:
38-39.

REZ, BE, RES (1991) SrasERpgssh
BEMBERSMNERBRERS. RBREE, 9
64-68.

MERSS, HRNE, BRRFIL, TEE, B, RST, EE
B (2000a) FH=EAIZER B BLRERTE, X
IS RR 2167 BRREEERCERA G @) 5.
ERI7ZKEIER, 4: 1-13.

PREASS, MEFIE, GEAFIL (2000b) 22PQIREHTEBEET
7t () -HEEEE AR 500 BEFER
. BRIZKERFER, 4: 15-25.

BRELER (1999) nEREEER K. BAHRE, 3
66-68.

PBRERE, REEL, TEHE (1998) HESRBIERE 2
EIERIZE. ARI/KRPTER, 2: 9-17.

RIRTC, WXL, BRAE, B (2001) ATHgERE
BB (Litopenaeus vannamei) & NBHETE
BUKBHERR CRER).

HEAERL, tRIETF, MR (2000) SEERER oA
FE R LB E B A AIBRGRA). RURTTREE,
20: 7-16.

20308, FEOLHE, BFEE (1995) BB EERER T
7. EERRGREEE, 28: 59-69.
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Intensive Nursery Culture of White Shrimp (Litopenaeus vannamei)
in an Indoor Recirculating System

Mei-Ying Huang’, Min-Yih Lu and Wen-Yu Liu

Division of Aquaculture, Fisheries Research Institute

ABSTRACT

Intensive cultivation of white shrimp (Litopenaeus vannamei) was conducted in 6 individual 0.978-ton
tanks with an average weight of 0.0006 + 0.0001 g (PL5) and density of 8,580 individuals (ind.)/m’. The growth
rate was 0.064 g/week, the mean weight was 0.386 + 0.258 g, the harvested biomass was 1.98 kg/m? the
survival rate was 59.8%, the estimated shrimp number was 5,130 ind./m> and the feed conversion ratio (FCR)
was 1.3 for pond shrimp harvested after 43 days. The water quality parameters were maintained at a water
temperature of 20.4 to 28.6 °C, a salinity of 27.1 to 39.4 ppt, a pH of 7.16 ~ 7.35, and a dissolved oxygen level
of 2.37 ~ 6.20 mg/l during the growth trial. Three kinds of nitrogen wastes, un-ionized ammonia-nitrogen
(NH3-N), nitrite-nitrogen (NO,-N), and nitrate-nitrogen (NO;-N), were evaluated, and ranged 0.006 ~ 0.014,
0.07 ~ 0.92, and 5.80 ~ 17.96 mg/l, respectively. Viable counts of Vibrio in the pound water were 1.11 x 10*to
6.26 x 10* CFU/ml, and 5.13 x 10° to 1.10 x 10° CFU/g as revealed in the hepatopancreas.

Key words: white shrimp (Litopenaeus vannamei), intensive nursery culture, indoor recirculating system.
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