BEEBRFAAFIFHLE

SRR ERHEKBERRAR

BRIEAT*
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HRER A BEERNC 22K, L EEE L5 AR BEER BEMBEEERURFO
ZEEBRE BRCHUEZENS, RE @ EANRE, MERET E G ZREE 0, 8AE M
MEEE AIUEMEVEREER BHERBEAETZERE -

HR—REEIRBERBEPPHAFRRILKR, BERBRBE VOGS, B
BREBTHIEBEZ B RKEZBEEMRAKBEZ S| AT Uk aERBE T T A
BILRRERRCER EHHHEZH T AEES . E2ERS TH "MK A EREZHE
WAREE AFRORREERERECEINERMTFPRNBEARTRERITE -

BEFLWRER BB ZBE ( Captive environment ) T ZRF1LAREE(L LA
FHAFHRESTEMSBEZARESE - BTRIAHEH, URKXEARKEE,EE ( Polycul-
ture ) B{EE R ( Integrated culture) ZEHSEBEFER MEE  BREEEECE
& NEAES  (IBECER,; NHEAEEZEZESR 3B RAKPHRETHE i, 85
HERE; SUEBETZRCERESR MEREZER - —FEBVEEZRE, —AHEHHE
VEZERMEERTTEEER

HEENEZRIREER ( Recirculation system ) K 1K ( Semi-static system ) &
MPEE BREBBEARK T AP HE -5 KBER - £, 2H% - F LEEFKE BB

— B BEBRERPLARESE - EMERR T EECERERRFER EREFRIBEAUE
BERALAHKEES - HREY—RIBRELIEARZAKEBMA, B THEAE 2B EQR K,

MREEERBENERRER EEERAAR EARERSECEFLERE -
BEZFHUSENNTEENR B F 2 EREE/ N, F 2SR LBF R T K

HEREMTRZKMZERN Ea /B M FiIE P IERRSE8EHpHZ 2og B16,f
BB ERAR, E A B LB TR, X il R R BB Ak St it & Bk AT i ok
RN A BERAKE B B ES £ BIR BOKE EEE AR -

P& kBRI A ER B -

Hil

it

BREERECRHEAENR B EEXFEEP AL - EREBET WP ERYE
AHAM, CERBRECHFAH P ERENFIRELE R MY, RENEE KT RIS E E
*EUBEEERE KEBREZRR(F




2 J. C. Chen

&8 o B4 BEEMARIRZRYMEERNE LR A BRI E AR ERERRER -
E—EHAEERER TS — £, DRl - fERE - A EEESEBERE TS AENE
0.81,0.08 £ 0.12mg/ § LA 6.50, 0.15 £2 4.61mg/ £ ¥ -
KEZEBEABSERSHEYEE — 0 KBY EEERIEBE PRAKSIRINTK L
ZAEEUREBE Y F5 B2 BERHI T AERHME TR BETE-BEEERS 15—27
PL/m AE1A8FZBEFEEE6—25 ton 7k ® o B4t Chen B Lin s, E—E X (Intens-
ive) BT ILLE EH 30% BB BRETE £ 1kg NEBHEAREZEVTE 8 ton BIK o
LX%?@EEZ@EQKE‘,EEi@.i’:Z*ﬁﬁiiﬁ(ExtenSive)&%%%E‘C(s),ﬁﬂEﬁﬁf (1970 £ E
BHAESG  BrERERSR KEEEEAEER s TREZHER UABAEME 108,205
EEHBBEEE, BEECEMESRE ( Monoculture ) © BRI ESETLEMENERZEE
BAERKEEL , BRSREEN, BB TR ERREZEMBEAERC - LB Z AR
EDEIEAR ( Static system ) WEFIEAREEFRKR ( Flow—through system ) JARED
HHEEEASBARURNABRERKERZERAERER -

FIFF N EEE

EEZEEEED 197 ELNYESHEAR HAEA  BREEZSER EAEERZE
Ei%%m%ﬁ“m%E%ﬁkl%%&mm%ﬁﬁé%ﬁﬁﬁﬁiéim%%EﬁEZE
Eiﬁ7m&@%ﬂmVmnK%W”UCMmgﬁLme%Eﬁﬁﬁﬁﬁﬁﬁﬁ$ﬁ%
# ( Semi—intensive ) REMNN ERBEE /ML 10PL/m*,10—30PL/m’ R AH30PL/m',E
MERAEERS 1061kg/ha,5648 kg/ha, K 8388 kg/ha » E—HEEE K 70PL/m’ TRETE,
&uklﬁﬂ@Tﬁ%ﬁﬁﬁﬁuklﬁﬂZﬁﬁﬁ%ﬁﬁ@ﬁZEEE%m—mmmmm{
EECEFSTAENREE BENETECRE EMNERCEERTREZRS - BUEENR
BETZ&ERTFHFETEE TUES—E22BEY -

L RETEREERLERURERCEMEREERZERER -

o RIBHZ K/NERBEEE EMERSEERURSRCEMNEREERE SEHES -

3. E—RBEEEs BB EEERLERNREEREERER -

4 BEERHBEMHREEREEREHR -

5. FHWRA/NERBEREUA R T R/NZEER -

6. E—ENBREERNRBEEREFFREHE -

7. B FEREE 0.2—0.8ha LM MFERERA ANCRBREGFRERENES -

8 MEMTEMAE 0.8—1.6ha ZH M FEERA AR CHBRBEFFRE RIEHERM -

9. BRI HL BN T R LA B F B o

10. B ACHF BEEARY REREARIRETE -

HIREAK

RS TRAENERERRIBLER ¥ EAABIK EEESZHEET T RUVEURE
R EEES —RIEE 21 REA 5 K 3—5 REREK 1/3Y ; REEZ B L 1t ch T
MBS EER PN BTFEEFEERR 20% % o Chen™&fEH 0.1ppm RE5IIRSEE Chen
et al VABBEE C EEAREER FYERBEEESRIERHA R TESRAE
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BIEEEERERE | SRBUE pH 22t - BTHEKERL EEFFRKTYEHEE
100 BIEE B9 10— 15ton B9k ; BKTEERE N MAGEARBATEEERBZE
3 ( Stress ) MEFE -

EEESTRE BRE T —BEEREKE 10-90%,F1930% MFEHEEE 1 ATH
HIREAEHATEE ston E"J7K(4),Hsu et al DEIEHERBEE 15—27PL/m’ ZPENAEE
T BEE 1kg WEIEEE 6—25ton 7k - EEZBREAMELFABRREF D BEEE
EEEARTEEFFHERE® fuRHHEREY B EFIEN FTREEHPERZ
RE EEEURNBBELEEFE—SZHE -

HIREKEERTEN

FE— SR Y RS BEE 19.5ppt L E 26.5ppt,pH H 8.18 FTREE| 7.43 154 H 8.25
mg/ § THEZ 4.66mg/ {, 5 — £H0.15mg/ § LA E 6.50mg/ £, RIEEF — £ 0.002mg/ { £
ﬁ@ungLE%@fﬁﬁummetﬁ§4mmymﬁ@—ﬁmam&metﬁ§
0.52mg/ 0@ -

E—EURTREEr % E BEh 185 ppt L7HE] 21.0 ppt, pH B 8.12 TEE 7.32, 8%
B 7.34mg/ { FHEZ) 3.47mg/ ¢, H— FiH 0.022mg/ ¢ EFE 46.11mg/ £, RFEHE F— K 0.002
mg/ § EFZE 0.869mg/ { , EREE— £H 0.013mg/ ¢ EFFE0.92mg/ ¢, FEE—RH 0.021mg/ £
FFAE 1.8mg/ 07 -

TE—P kAR EERR S BES 27ppt T E] 18ppt,pH H8.55 THEE 7.60, & — 2%
E 5.0mg/ 0, E—P KRS ALRERME T, BEE 31.5ppt THEE] 19.5ppt,pH H 8.63 T
B 757 B — FETRE - 559 EAE 6.0mg/ ¢ & 2.0mg/ 0%

BB kEZ AT

— K R EREREBER , M, KZHE, FRERR | KPEVRZHEURLE
CEBY - EE—HEET - ENAEEBRRM T, KPR AEBAH 0.048mg/ £ HEIE 8.462
mg/ § - KRBES 5460m° 2k BREEKHEERTES 262 g, BEAFMARKER 46410
ton MITHERERERDHRR RER KT EBRRZEES 215k THEERM 003 BE
24 ¢ BFEMM17T R BAHEBBER RGNS 195.14kg, R R BBt 2 FTREE T M AIMBUERER
BAE S 085.70ke, R K BN TR MR EBFHEKEZAER 792.80kg HEMT FH 2 A
280.2% RZFEHBSHBEEADY . BA—RERURE EEGRH—EREEZFRT
B . ERAEEEE Y SEYRES RS - HENEFEER EREFS XA RS
B A TIRERREN Bl — Bk, RRERT A ERVEREEVE FHTY,
EERMTFRZEBEER -

BIEENRBEZES

ERE N R R IRR B E EIEKZ RE, AR IR EZ B E, EL— BT A
BRI ER A ER [EEMTF 2 BEELLEH KRB EARGHKRREE - KEZHES
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MR - EAERREREEN ERENZBTFRKESESEL ERFERE R
K BEFEH T KEERME TR, ORBEESSE A REEE MNELERREREZ
B BB BIEEY £ BEIE - Chen & Wang"¥ 5 SN2 8B AHAERS 1.0—1.
5ton ZHIF, A 23—27PL/m’ K 48—52PL/m’ A BIM R E IR AT B iR, 72 B EHAR T HRK, E RN
WALIBFILEE 7 EMEREERSHIS 5500 kg/ha K 4695 kg/ha, M RETEAKZHE
REETLUESEEF EH— I ARBEZ BB EE S EEENABERINES, B a7
£ 1.2 K 1.5ha HBEBES 33 & 21 PL/m’ FiB %] 2740kg & 2864kg ZEERBEHHFS Y ; thit
CHE FREREEFEHNENACRBERF LIS .

Bk 2 B R R

BEMKERERES BEEE £ -4 DHE - BB - A ALRER BB -HERE
PR M IR INTe i, S e A E N UREEM ARRERELSFREL SR T
R ELER, &K pH BB T, Wickins®V 15 HpHU R TER THEE! 6.45, B IREH AR ; 8
ChenfiSheu® M BRI MEBR BN A EpHESABRE 2 BB T L pH % 6.50, E—E &8
B LTs50 ( ME—4L 2 ) LER—RBEE pHE 7.4 X822 EMHE EHpH E SO
%, H It pH B P TZIR o EERE S BIEKEER, 5 EF KR UBRKE, BRREH
Z BB MK B PR RN B AT B AR EABEARKE B AREEREINER ERE ZthE
KEIKIE AT S FH MUk B A BT B BEREEREEBNZEREFOFF -

BHEARKZEHRE

Chen et al. " HE LR KEREEEYET ZEKIKE BHET &/ E . BREU
REZBHLUBTEKEE BESHFRCRE KBBRERRINEKIEEZERBEEEK,
BAZEFRURFERES R - EREERBFEZHTXEESERREZHE , & BT EH
XEBAMBEZHTAIEEBES, £RBES, ERTE, AHME ST AKBEKELERFE K
BE, MBS RE —FEUUSEZESBHENB TR, —AETUUERMT KPEASEZ &
EHEEER BRAERZTE ARFNTUBREEAFILEEEEDNENRE - MRBAKEDE A
TR BRI ER®(Rapid sand filter)Bh % 1+ iBi% (Diatomacerous earth filter)iZEE o

FiRtkz B A

ZEMOKFERE | BEERERNMES KRBT ZERYE L E S8 ERERE, 1
KZpRGRE—-RBEREZSR,— RIS SRR FEET | #a5K, Ek, Bk, &
BZWRERRENCEERE . ARENHRBERZEETE AEZE NERELIREER
EMRIEN,— BB ERE BRARRCEBMERSERDBATE LERRZIHNY - HIFS
EEEERENBRERRECERNZEHE L, REFERT &E4 ERREREEH - BTK
CEANFEEERENARERYE SERERRETUEERERE -

1 BE:
(1) $REEIE AT EZRE -
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WATER REUSE AND
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2) GHEAEA BEZEE -
(3) SREEBElZR | AEASTZEE -
2, TEEHE:
1) ZEEEB I BRI KBEE  BRESIHES -
(2) FEEED S AR R BERRR L ERETTUEENL -
EEBRNFEFE MG | BREEZEME AR RAKE BERERNZ
REBE, H#E1F 10—30cn, LR BB ARTRRERBEKPNEHRLY, B 0B RIEHAEA
R 88 6—8 /NI, B R M KR EIR 2R iR -
3, BERFRZAA -
ROABENAR MFCTHESGEESECERFRUSEFREEELEZES BT
ZRALERBPEFNAFEREZTE ML -

BRITEZILE

BB PEFRESE ERFROBEGEINE T ELFRZIEI, ATl SRR -
1, %8.:

—HRBETCRETNREATKERS R - BFERAEE BN CRURBECETHE,
MERAEBR NSRRI EERIBES R BRFDEE -

2, FERBHENE .

BRI SEgAd 1: 28 1: 15 7% ERREBEFHZKEIHIE 78% #H10%, %
ERARBAEZHR, BRHPEARZFAEUERELNS FHFZEE 710-80% REZEF
B RENEGEkFY
3 KEEEMITRAANZER :

REBERRMTMERREAE KR THBEKFZRE ERERHRBENEKFZ
RENSERSTE MAEHE_AR BELEFERZET - EROWABEE S BT BERE,
FREERTEHR BIMUERYECRGEN EXEEABRETEMEREFA R HES
MAEZHE LLERARITRABRERTER, B HRERT S 18% AR, ERBE_AIRRES
R EEITRR, AP NERREN RRGEZEN - KFEEMHEEETHBEL KFEZT
B EREERFEMN ELERATZCHEHAAFN BREEL -

4 ERYE S BBEREEE A

BRECERNESRREREFRENED SR ZAURMNTESE SEESR | BAEL
B RE RS B R M INE SR E B R E R E TR TR B R E S
BOE HEBRRZSHARTRES ARRATHET BREETHER ERYE 2 5ER
BENAR RZEBLEREENSEREERE - EEEEKP—ERFELERLER - 2
DGR ERLERZET AR EERFERRENZER -

IKFRELRRET

KRR ZF R T A B ERATEEE - KERMELRARET B KRR HFEAR
HC - —RBRE—FEZRET, B TRUERARBREFIKRONE KBS H T - KiEE
HLUDE TR UZE AR AR, TN FA air lift KRE air lift T HEKELZ LE EITHK
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BT, FIE air 1ifc DUESIBE RIS B - BABZ KB AHKE ZEH], M5 RIER
ﬁFtﬂ,Iﬁ]ﬁﬁﬁﬁﬂmﬁu%?ﬂ@i\%@bﬁiﬁzEE"J,%K*‘Z&Y&EZEE%) o BT ETEM , BRKE
M SRERAY BRI SETSEUENEERRATEE , BE AREHETERI AN
LFERZABEERYEELERYEZEY - EH—RANEF LEENEYR 5ER
1) SRIE BIE, Kk h B R W ER R FRIE R T 2RI HRE)EYER, TUET
B E—EEFSHEL ( Mineralization ) IERMESHELER_SMRFZIFA K
REFRICVER ( Nitrification ) , FIB#a{t M Nitrosomonas ¥ Nitrobacter # &SR &
REERE - e BRVEEREE . BE ., Ak, BE .. BHE . »FUREMEERS
MY ARYE - ERZBEENTR MBREE BEZER FIHRE,ER AR A ATF EARF
FEEL . Br—{:BRE ) KERE H—BEAMILKEREZ B E I BERK -

BERXES

- RH—ERASEUSETZEMOREZ BN EREEEER REBRERZA -
A T S A B E OB IR R EEHE M BRI B R Z B & TR R LIRER
ZEA PSR 5 AEELM (Fig.l) S8 DARE ; o) EE:) EWER ; 9fKE ; 5
KEZ o AKFBILEE BB, A H E YT TR, AR YR, BN, AR B
EEEARERARE LL M ZERESER Tablel -

Rearing Tank

Sump

Pump Biofilter

Fig.1 A schematic design for a recirculation system
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EGEABRE RN ETEAREART BECTR URE . ERBEFERTFCEE - B
THIEKEEL BEREIK BT AEESER , EXE - BRAHEIKBGZIHIFRZ
FiE. ABBARTECRY ENERRAKGRZRE KRKE) XA #RZMET
f& ( Table2) -

Table 1 Major components of a recirculation system

Function Characteristics

Culture tank Provide for holding and culturing

Screen & Precipitate Capture dcbris, prevent clogging

Biological Filters Capture solids, degrade dissolved waste, remove ammonia
and nitrite

Sump Provide make-up water, provide water for pump intake

Pump Provide circulation and acration of system water

Table 2 Advantages and disadvantages of a flow — through system and a recirculation

system
Description Advantages Disadvantages
Flow — through system : 1. Low capital cost 1. Large quantitics of water
saltwater is continually 2. Simple operation required
flushed 2. High quality sourcc water
required
3. Scnsitive to water quality
changes
4. Environment pollution
5. Ground depression
Recirculation system : 1. Water quality reliable 1. High capital costs
saltwater is filtered and 2. Under complete control 2. Intcnsive water management
reused 3. Low waste use required

4. Little or no discharge

BRARKZEEEHR

Chen, et al®EEEESFEFTHRLAREEERNRR FERER & -8, REHE
5%, O —% ., £LEEE . THE -, HRIUEBERARRF LAXRRERE &
FrBERATRELRFNEGHEER ERECEEFIUERRARER S - EH—BES
kR RE M EBERENZ head chamber, K ii@F— AHILEKEZ B YILETE head cha-
mber ZEL REKTKSERE HBRESREZRE, BE 9on B, H TBH 6.5x8.0cn Z/NEHA
R PE—BS 3.5x6.0om 2K, B LBH0.2x0.4cn ZHA AR, B—FHEREMERR K
RBNBRZFHE TEZE S ABHIAEZREZEAKERKZFES 20 ¢ /min -

Hirayama@m?gﬁ%é"]i@?ﬁf/ﬁﬁ?ﬁﬁftﬁﬁ{%—ﬁﬁﬁ,$EU§%%Z‘I§TB§&% . Collins et al.®V
G EYBR AN BEGAN AEHEKRECEZHR EERCERRERL 3RS AIE
VEE BAE—EAEE AT RS BLEE— S BE 50—60 Ry WRITERS? .

KB pH, BEHESEVESGTLREER - Kawai et al P BFEAKBCEEZE
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FLIKE 30—35°C BRIF, BRAKBILHEZERBLUKERE 30°C &HF o Carlucei and
Strickland BB LMEEKIE 5°C £F 3—4 B BAEFUTEET - Kawai et al.®”
EHEABILERZEE pHB 9 1B Srna and Baggaley* HIZEBEZ pH B 7-8.2
o Higgins and Burns®"#5 pH 7—9 BR{LIEA T BB SR EREEZ ®E pH, pH 5— 85
e EREEE N RIS EE pH o Forster™ BRAE—EKBEZHNIEEES 0.6—0.7
mg/ { B FRILIER & ZEM4] o Collins et al.*”# 4 Chloramphenical . Nifurpirinol R&
EEEEEYRER . Bower and Turner® M5 0.3mg/ | ZHREEHEENENIER -

EEERZSENPERCEREZEE  KPERRYE T LS IMBLIER 2 HE0 .
HEWEZEEER LS ZRIIRER TV ZKBIEA, E—F A oRRENEREGITR, B
IR RENAE 10—12 RBIE, F 20—25 R, AHEN—EERREREERRELEE
% conditioned - ERBEEHERAFREYBRECHECPURKMAZHE TEEFRZE
HREEMAMEKEEDERERR, ERKFBIEBRRRAR Kt IR R EEAZ RS
fCBHBE MEL—RARBTTEIERSEARCEEURIBE ZWEK - H—R2FKXAEREE
BB T K ZERL -

BERX AR ZARE G

ChenW EHFHEERE I AE IHREABESBREEH B YERET 2 BEHBH
o AMBEARERFRENBEZHER Table3 o
K& © Chen“ #EHIZKIE 28—33°C BEBFATZ B HEAKE -
pH: Chen™$g H pH 8.0—-85 BEBRFAFTCHE pH - BEAZRKIN pH HERZZER
F Table 4 o

B : Valencia"V B HEEPEE 30ppt BEERIF, B 10ppt RE R - Catedral
et al. "8 HEIR% R BN EEE 9— 12ppt LERITF ; Chen ™8 HEE R IHBZ
ALl 5—25ppt L 30—40ppt ; Chen™ B 15— 25ppt EEIBABTZ R HEE
SEEEEZ2EERTEFRERKRERF®THE -

BE : QXERERIEZESN  KERBEEHBR - 1 35ppt, /KR 30°C K— KRBT KhE&EH
FEE62img/l - KFEZLEEFEIAEEIHRE ., BE ., TRELEE - Mel-
ancon £ Avault“"V#5 &R ( 1.2cm ) EHEEES 0.75—1.1mg/ { TRCEGEZ
A0 - Liao™® EHHREHERREER T AEBEETE 6mg/ { UL - £YBER
BHNMREERE BT EREZING AHEEEEVEE 20mg/ L UL E
EEREREDEEETRE 4.66mg/ L ®, Liao and Huang®® R Chen®™$g HE
BETHE 38—4.0mg/ { B EEREHNBESRBEETRE ,; Liao and Murai®”
EHZEEE 3.0—4.0mg/ { B BRI TEEER—# - Chen“VIEEBEER
3.Tmg/{ BREFERIET - BEHERIMIEZER Table5

2 AR RBES (NH:) AEEE (NHY) BHEEEERE AR REZSTEZ
Euss B RN RES Sy HIRENEE TERUEES - BREY
Bl BN UEERNEpH THERBE X EHEREFH™ ayEgeivr
ZR]E R Table6 o
EREE  EREREEIBE 2B A%E Jayasankar and Muthu®HZEIE 5942 Chen
and Chin®**"H 7 H B - TIREHEH ST 2BER Table6 -

AR KHEERBEEEEBKEEEHASRE IR - Brisson® & HH AT

REBES GFERGERER -
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Table 3 Summary effects of scveral water parameters

Paramcter Effects

Salinity Growth

Water temperature Activity, Mctabolism, Gorwth
Dissolved oxygen Activity, Growth, Stamina

Lactic acid build—up
pH decrease in blood
Urine changes
: Mucus production
Ammonia Activity, Growth, Stamina
Decreased excretion rate
Increased oxygen consumption
Tissuc damage
Ammonia increase in blood
Osmorecgulation
Oxygen transport
Nitrite Growth, Oxygen transport,
Oxidation of hemoglobin
Tissue damage

Carbon dioxide Respiratory activity
Nitrogen gas Gas bubble trauma

Swimming ability decrcase
Hydrogen sulfide Growth

Neurotoxic effect

Erratic swimming bchavior
Suspended solid Mucus production

Batcerial gill discase implicated

Table 4 Rrelationship between pH and culture environment®®

pH range Comment

9.0—-10.0 Associated with algae blooms
Un—ionized ammonia predominatces
Nitrifying bacteria inhibited
Bicarbonates and metals precipitate

8.0—-9.0 Ammonia toxicity can be a problem
7.0—-8.0 Optimum range for recirculation system

Nitrification process mildly inhibited
6.0—17.0 Ionized ammonia prodominate

Nitrifying bacteria severly inhibited
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Table 5 The cffect of oxygen on penacid shrimp

Concentration (mg/ £ ) Impact

> 6 Safcly support all system

5—6 Molting shrimp not affected

4—5 Molting shrimp may be affected
Bacteria in filters not affected

3—4 Premolt shrimp may show signs of stress
Bacterial performance below optimum

2—3 Molting mortality will increase
Bacterial rates of waste conversion decline

< 2 Mortality rate increascas

Bacteria shut down -
Nitrite accumulates

- et Smart et al CUBIRITEEN " EALRBES 12— 25mg/ { ZARTIERZIE RSN
REBRATERE ERAREYREE -
Bt & - ﬁﬂ:ﬁ%?&%“(f}?bkﬁ%&ﬁi?,v%f#ﬁg%ﬁﬁ 0.0l—O.4mg/Q T o

Table 6 Safe level of water parameters for penacid shrimps

Species Paramecter Level (mg/ £)  Reference
Penaeus monodon NH;—H 0.10 Chin and Chan‘*®
larvac ammonia— N 1.15
P. indicus NH:;-H 0.093 Jayasankar and Muthu'®"’
larve ammonia—H 1.20
P. monodon NH;-H 0.08 Chen ct al.(1990)
adolescents ammonia— N 4.26
P. monodon nitrite— H 0.11 Chen and Chin"*
larvae
P. indicus nitrite — N 0.18 Jayasankar and Muthu*"
larvace
7‘5\% A

BKBEES T ERZEAR CHERCEAREERANENATBENRZERFR -

W7K§12§§EEEE%’§ ATLFRRECEMSBERERSESHIER EEER R O FZ
i EFARFEURMBERR ML EESRE -

HPBRECENRABRTE 2ERA LA RS BENU R ERERFRZEN FREE
HFEE 53ER ( Purification ) A EFIEBZEBERBERFHE -

EREAEGTE T EKERL BE FA FARE THSELRPEEEZKE UHE KRR
BE EARERTK EBEZHIM T A MEREBKEFEERIGEKHE TS, IHZ%ZK% HEHE X
BB ERR RS -

BTEHHEK EFEEXEREEAKESENEZES, THEEKEZKERITEHK BB,
BREEREZEHKEE - ARREHIM TR RRKETEIKETRME BEREFE
EZEHEY  ARTHEAEA  EEX ECEEISESHERNSERN BEKEARE
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SR BRGNS REARKTZERED, WA THABRRZERSRES RN
o '

HREREREEZHIERTHRSRBEEE EERRAZS TE BT RIFFHEGEET
FEMEZHRMEERFREEMS B NTEEARRUMENZERRETRFRI T
Lt E S B BA T RESHMERUS EHRMEZERTRZEWERMHEIEA -

UEBR AR ARBRERELERC R KRR BESENETERT AP ZECTFAE,
- R EBRR -1 EHME-BETUERAERE -

EBRARBEAREATERERY N ELY AR EHERZERYERE BRI
HEEE S CESREE - ERRARTKE | BEE . pH BEBEMURFEYEER FBLEF
Ho#T - BT LARERTIHBE , £, DRR ., RLY CELRRARERERIAE,
R EF—-BRAEEY FESERNT HLERERAREERER S /AL SH 2 B i
FIMELRS L REFEREENE pH 258 BHXEEFUZIRFEMEREER IMEHE
R HHT -

il Bt

RETHEELES eRERT B2 MY TRFBEERNEREER  ZREEL, X
RBE, AERAESCIHESE SUFSEHER—ERERRNIRE - FHURIRESR
SEHELNERRFBMER [ BEBEAKFFT G | SUERKBRE T -

SE 3R
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ABSTRACT

Shrimp culture has developed rapidly during the past decade and has shifted from
extensive with polyculture to intensive with monoculture and even highly intensive
system. There have been successful achievement in mass production of larvae and high
performance of formulated feed developed. However, little is done for grow —out farm in
pond facility, water inlet and outlet system and pond management.

In an intensive system, growth of the shrimp depends on the efficiency of the
formulated feed, therefore feeding is important. There are tremendous amount of
unconsumed feed and excreted nitrogenous compounds accumulated in the pond.
Nitrogen loading in this system due to poor purification causes a problem.

In order to prevent water deterioration and maintain intermediate salinity level,
frequent water replacement is needed. It is impossible for all ponds to replace water due
to poor availability of water in quality and quantity. Pumping too much of ground water
would also result in ground depression. In addition, large amount of untreated water
supply may introduce into contagious pathogen and high risk outbreak of mortality.

A reservoir for water pretreatment like precipitate, aeration or filtering is necessary
for any water resoure. Reducing stocking, use of ground water in the area where water
1s not abundant should be regulated. Polyculure with milk fish, clam, crab and red alge
Gracilaria should be reconsidered and an integrated culture system like reuse of sludge
as a fertilizer for plants should adopted. It is suggested that shrimp pond water may be
transferred to another pond for clam or alga culture and flowed back.

In order to prevent accumulation of sludge during the shrimp culture period,
reducing stocking, feeding are considered. Center discharge system working together
with paddle wheel and with the bottom covered with or without water proof sheet has
advantagement to remove sludge accumulated. Use of enzyme and bacteria to enhance
decay of organic matter is suggested. In addition, use of botttom — type aerator or pure
oxygen to decompose sludge which deteriorate bottom environment is also suggested.

Shrimp larvae cultured in a recirculation system has better survival than those in s
semi—static system. Concentrations of organic matter, ammonia, nitrite, nitrate,
phosphate and total phosphate in a recirculation system are lower than those in the
semi—static system. Three steps are involved in a recirculation system, they are
precipitate of particle matter, mineralization of dissolved organic matter and
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nitrification of ammonia. It is noted that water temperature, salinity, dissolved oxygen,
pH level, contact area and toxic substances like chemotherapeutic agents affect growth
of nitrifying bacteria.

Water temperature, salinity, oxygen, pH, ammonia, nitrite, sulfide, nitrogen gas,
carbon dioxide and suspended solids affect growth and survival of cultured shrimps.
Effects of several water parameters and their safe levels on shrimps have been
summaried. Development of a recirculation system would maintain good water quality
and save energy. Development of a green house in a reduced impoundment would
prevent sudden decline of salinity and pH levels due to weather variation. The
combinations of above two characteristics would be a hope for intensive shrimp culture
in the near future.



