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+7 1.Waddell Mariculture Center, South Carolina Department of Natural Resources.

2. Gulf Coast Research Laboratory, University of Southern Mississippi. 3.

Aquaculture of Texas, Inc., Freshwater Prawn Hatchery and Grow-out Farm. 4. Texas
A&M AgrilLife Research Mariculture Laboratory at Flour Bluff. 5. Ben P. Vaughan,
Jr. Hatchery and Research Center, Texas Parks and wildlife. 6. Texas A&M AgriLife

Research Mariculture Laboratory at Port Aransas. 7. KAAPA Aqua Farms, Halingen.

and Global Blue Technology, Port Isabel. 8. Private shrimp farms at Arroyo City,
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Waddell Mariculture Center,

South Carolina Department

of Natural Resources

Department of Natural Resources

Dr. Al D. Stokes, manager

Waddell Mariculture Center, South Carolina
Department of Natural Resources

211 Sawmill Creek Road, Bluffton, SC 29910
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Gulf Coast Research
Laboratory, University of
Southern Mississippi
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2 2433 Gulf Coast Research
Laboratory(GCRL), University of Southern
Mississippi & #%

%-3* Gulf Coast Research Laboratory, University
of Southern Mississippi.

Dr. Reginald B. Blaylock, Associate Research
Professor, Gulf Coast Research Laboratory,

University of Southern Mississippi,
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Mr. Craig Upstrom, President
Aquaculture of Texas, Inc.

4141 East IH-20 Service Road North,
Weatherford, TX 76087
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Research Mariculture
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%-3* Texas A&M AgriLife Research Mariculture
Laboratory at Flour Bluff, Corpus Christi

Dr. Tzachi M. Samocha,

Regent Fellow & Professor

Texas A& M University

4301 Waldron Rd., Corpus Christi, TX78418
Corpus Christi I Halingen # 2 {7 42
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Texas A&M AgrilLife
Research Mariculture

Laboratory at Port Aransas

¥4 +} 3% 1 Port Aransas $§ & {7 4% »

%-3* Ben P. Vaughan, Jr. Hatchery and Research
Center, Texas Parks and wildlife Department

Dr. Ya Sheng Juan,

Conservation Scientist, Aquaculture
Liaison/Inspector,

Coastal Fisheries Division, 95 Fish Hatchery
Road, Brownsville, TX 78520

%-3* Texas A&M AgriLife Research Mariculture
Laboratory at Port Aransas, Corpus Christi

Dr. Addison L. Lawrence,

Regent Fellow & Professor, Texas A& M
University

1300 Port Street, Port Aransas, TX 78373
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— ~ Waddell Mariculture Center, South Carolina Department of Natural

Resources

Waddell Mariculture Center(WMR) & ¢ s + B &k 0 4+ % 22 IR ¥%(South
Carolina Department of Natural Resources) » >+ 1983 # = * » % ﬂ EII QN 4
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WP d A I RA T ABRIE R AR B IEE R o
douE ibE 1200 Fwo BHP)ARBE W EFEFAT 2 0 FE (10,0000 54 % ¢
HHRE -~ EPMEART E IS A(2,600 )~ Ff a2 I B B E - 25,000 ft’
2. HDPE 4f &% ¢b (12 % 0.25ha, 10 B 0.5ha,3  1.25ha 2 = %)% H a4
%% ~FRP 4% 1§ #§ % (20 B 2 /= 207,12 B2 /2 127,36 B E /o 117,12 B & /S
107,12 2 /2672 BB 1) ~ B FE 31~ B2 AU ERK S ~ B K2
KRB % K B FBERE oA R KRG SR 4 fr’f{fﬁm‘fb %z
ERR AR T RT A G o ¥ b A o T R R A SRS s
PorG GIER #uiy 2t o

PL R B Y 3% ¢ w2 532 Dr ALD. Stokes 31 EfEE 0 o A R (R
A2 EELAMEKERAEORE B R & 75k 5L Dr. Stokes 207 [ 3R AP 151 HOR
B HE 52 383 Vel ? B R 2784 £ d 1980 22,000 kg/ha
MR L A R (e A DR AR RS FF B Rk ST B
R AR AE KD E 29,429 kg/ha o 3% ¢ .uﬂzp“%iz FH-RTRLL A
10,000 = 15,000 kg/hao o *+d + B kW2 K EGEMSELE Y 323 50 F
Bos )2 R FGR Aok ﬂ:;i%%éw FABRSERGRF 2 fﬁﬁ;ffé LX)E T
T2 L AR R 2 e Y T E R 2 G 2 A 2 RIEE
BwR LR @%;-ﬁ#;{;‘f&i#ﬁtﬁ?w ,..ﬁﬁ‘% e VRIZANKEAER L HET
AT o d W EARa S VR BRI LIRS fhL < TEG
Litopenaeus vannamei > 3% ¢ .~ 5 U.S. Marine Shrimp Farming Program *# 2_ 4%
THAEKWATA L 2 SPFiEY 2+ 1 fAE2Z £ &2 /R ¢ < (multiplication
center) » $* “F > 57 P iR X TR E2 BRI 0 A A2 Ay BT
Litopenaeus setiferus 2 i 53 & 3 A NRE)EAZ Y o p R R TH B
¥ 7 4o P. monodon -+ L. Schmitti 2 L. stylirostris 2 #* 3 -

d N ER2ZIEFRAG AP E MR AFTE S UE A4 F2 5 R F
PP SRR TR VB R RMELE A 78k bi(greenhouse raceway intensive
shrimp production system) » 2= 2§ ¥ = & 145ft~ % 30ft~ 3 11.5ft Fl&3] 578
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RRRRES SRR & gk 2w AL >3500pls/m2 2 & AR R AL PR
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R F ~LTARE AT TR B S AT RRARRE <] 20 B

FE ARG LR AR 4568 Kg/m® &G % 54-91% ~ FCR 1.5-2.6 »
ﬂmdﬁéaiﬁﬁﬁaﬁ? cHf e Ao Y KRR R R RAEEER G
BAR RSN P EE FABNEFEE N FERTL A RN AFLL 2
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= ~ Gulf Coast Research Laboratory, University of Southern Mississippi

At a a b ¥ Ocean Spring 2. Gulf Coast Research Laboratory (GCRL) %
University of Southern Mississippi 2. /% FF St > H1 & T3 8FF MBI
N B GBS 2 %J&lilgﬂi?ﬁ»‘\/}g‘“g_g s § ek B gfgazﬁgfﬁg AN 3
3 °GCRL‘?5§E'2€'L‘/4‘/3—I:31 M AR R e e 45 AR
EAE FRAE AL B SR K R R T &
EA T BB GEATE  ARE BT R AR R RS P2
BEA PRI B BELI YR GCRLAFKAXRARFLET LA
2y 0 45 %t Cedar Point =% 2+ 3 F & # 73X = Thad Cochran Marine
aquaculture Center (CMAC) Mg (73 R B £ A7 2 27K APMT T 2 F 5233
TR AL TAEL E X 4 CMAC Y K& %7 f § 4 Dr. Reginald B. Blaylock
A GEFEES 4 ¥ (biofloc)@E ATy 2.8 L6473 R Dr. Andrew J. Ray 51 %
8% o CMAC 2% R R 72 FTIRBME2 F408 p 3 /4L (Cobia,
Rachycentron canadum)2_ # % % B 3% % % 72 ~ /& -k 48 (white shrimp, Litopenaeis
vannamei and L. setiferus)® % & % k£ f1* £ £ 784 & ~ = § # (red snapper,
Lujanus campechanus) £ ;& g (spotted seatrout, Cynoscion nebulosus)z. f& w & & *
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AT ~ i ¥ gg (striped bass, Morone saxitilis) 3 a4 ¥ ~ 12 2§ {*(blue crab,
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AR EER AT T ES YR T AR TAE FAER ARLE
2 BT farRiEF R E R o

FTERBER P EESE 10%2 AL ST E B CIEERSY £§32
V2 g R AL TG iﬁfflisyﬁ;bi DR F R EFAF EERAL 2 At
FoRorii B ERZ RER R EEERY - CMAC &* US Marine Shrimp
Farming Prpgram 2 CGRL 2. ff 5 74 3 MIE{F2 B F & = 2 B L (401990
EFFRR R FNEE SR B Ko 19974’11fj~%&+ﬁ%§@8§;“%$ 4
HILE 2004 EFFAR T - AR FAREE A ) CMAC iR >
*E 6 2B ‘i@@if»ﬁf—aii MEERBEAERZFEY 2R
PELFE ol A R TR FEEL B RE-RE B A A 5 4 5 Dr. Blaylock ™
% Dr.Ray # 5[5 20 3 CMAC*t 2004 £ 5 %8 5 % BAET Lmﬁww

CMACZ2 B X" BFNE2AEAE AN2 AL LO0BHIEPERFR
BEQEM3 ez 7 £ AR FR~F£%F 2 100m2 HDPE
tanks & B 405 4 ) o R A G * F H-K 2 55 BjiF(Zero water exchange
ultilizing floc bio-filtration technique) 2 #7#1]-k & i% i* »HDPE i X33 #§ % #7R3%
A4 i B v (a unique weir and chute system) i€ i -k 3t 5 2 4E p T2 P e
B2 SR E IR R SRR o
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#t =% - Aquaculture of Texas, Inc. 5%, 3% Mr. Craig Upstrom & /v " 3L p & {F &
FH LK E R X 82 % & 78 5 - Aquaculture of Texas, Inc.iE3¢ Dallas Fort Worth
B39 1 a0 1986+ = » 2 WAt 2 hX 2 W RERFL B2 %
FAS L5 RS FE R KRBT IEIRN LS LT P “‘Ef’“’b‘}@@]?’\‘
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#p 25 3% 10-20 ppt~ 15 8P %4 559 10-15ppt> 5814 L ek it i 2 kK & &4 2% o
a2 ? BT ARAMAE T REETRLZ PRI e e L PVC
Fladzdapis, d PR SR 0252 PR FETEN2I 3F
rlo iR R RN ORI RES D B A B LT E R o R T Rt B K
W R o 2t E B AR A W S PL T 45 2 >40/f ~PL 3 60 % >20/ft’ ~ 60 %
90 % 2/ft’ ~ 90 % 12 t5 1/1-2ft gzép‘“ﬂ% HISmEEZFHRIAEEEBRF
Heok &S 0 itk B R 4000 faiE A 122 X 0 &3 & 91% ~ FCRI1.09 » <

BT 18/b > %A E 2011b 48 % >+ 111,580 Ib/acre » #E 2. & £ & S 4cBlF o

PRAWN GROWTH CURVE
. HEEEEEEEEEEEEEN 59
- Potential Growth Corve for Macrabrackium rosenbergii ow TP
= 20 Sincked at 12 000 o 20, 000/Acre in Temperale Chmales {/
I g _1-J“+I _I T T | T I| | 3?|§ ’
- 23 L {7 #001.200 baiac 14/l
0] . 3 FCR 2-1 1 32% Prokeia Siaking Calllish Feed ;
L 30 77| 4 FromDay 60 Ou Feed 24-50 LbsDay rd
E 27 +— 5 Recommesded conliason=: Acralibe /
g < Toot of walcs el =iny above 2 ppa 10, 18.7(g)
L =1 | el Temporsar: 76F-53F 20 A
E .| |7mesas
O o0 15 L_|5 Un paized Ammcain Max 0.2 ppm »
<L N 9. Milrike Max 1.0 ppm
o 15 +—{10. Hardmess: > 20 pom < 300 pom
ST B e T,
{ 30-Day Juv.” | EE-EII:.:?{;J'LL__?;[;%
g L Postlarvas| . 010g) —| g[;[:,-":._
0.01(g) 4,500/1b
;‘ _';-:_[:[jlf-'lt:I |‘ | | -—_'_,..-I# I I I
0 20 40 60 a0 100 120 140 160
AGE IN DAYS FROM POST-LARVAE

{3 FiR 2 &k > Mr. Upstrom 330 #9021 5 £ A BE 0% R
MR % 4 14 14x48 feet 2 used bill board tarp ~ & x E‘ X "RiF & 6x4x2 feet ~ 7K
£ 3000gallon ~ airlift +=§ 22 BN R 78 WBTEF R EFH KR o

d STk OREEZEIE 2 £ :ﬁwﬁa:iﬁ'f#—? AL S RAKES RS REY A TR
PR P AR 2ARMEICRIE G F R 2AREACRIEL TR G4 S 4 p
CBME 2 ZE “ﬁt(androgemc gland)# H 3 5 % neofemale ~ £ #-3F 7 = 3 2.
neofemale &2 it ¥ z2iE < flem A 4 2 pF A FIPLHEHY TR * FEF
L85 iR BT o 32011 £ & 100,000 >zEdEH - 4 0 H Fx’r“%i >z KB
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&Af- % "Double ZZ” » ¥+ 2011 4 & ¥ 100,000 & > 235 5 — 4 > 2012 & 4 A 3% i
AEZBEREFSE L EIER o

AT GG PR E KR AKEE RS L 2 W R R KB R
2508 R A FIRAER R R E R ERS AR IR AP AL T LT

T oo

z ~ Texas A&M AgriLife Research Mariculture Laboratory at Flour Bluff,

Corpus Christi

L= 3 ALY B 1+ & (Texas A&M University) 2. F 5 =+ Texas AgriLife
Research Mariculture Laboratory at Flour Bluff, Corpus Christi  #3* & shrlmp
biofloc production system 2. ¥ &# 7 ﬂ Dr. Tzachi M. Samocha - Dr. Samocha 7
2HF SR FHAAFREHEIERETRA 22 F 0 B AiTE k2N
ok AE € & ¢ 13 biofloc AR 3 2. % % % #7331 ¢ o & %3+ d Dr. Samocha 2 p

éﬁluﬁt{:‘!}ba F‘J‘Fm ’ EI QI’EH Iﬁ]lxj\ V&'—»J—'ﬁ I;sz-’); F;'!FB]? E’ ];\' d‘ i.& Ké§4—
¥ 2o 8% 3E L.ovannamei % S4EiE L. setiferus 22 3 % B BE 3 A AE 0 1* R

ok~ RPN AREA A APE AR RHRR L 0 B A
BEAGL Y fEfe [ R BS R Ak i 2 U o T BB B RTA F R
BPAR* FLRAF AARAEADEBHERFRELAWL TR U2 BF A
3w fe 4~ Salicornia i * b R AR RFIRB EFE 2 4 A 2 FIFH Y F
LA B S
WA 4 soRE Losetiferus d 2t 3 @ % 4g SR A FiEAEEZ T R
ﬁii*#ﬁ FERET G BJIAT B (BB R RS > 6gEP F2 3 FH R
= $4.50-$5.00/1b 2 $7.50+/b) » X @ Flw A3 B B 2 SPF fAiE ~ A1~ R 2
Al SR o AR ENARTS B AP R A H D FE 2 o A R
L. setiferus 2 fag 382 7532 7 2 54 5 A4 P A AR L RBA(K UV B E
FU) s Ay H ki 2 ¢ k(Reverse photo period: 14L/10D > more blue for day, red
for mght) U ERE TR ;i i ~ 4831 (Chopped squid —8% biomass/day * Frozen
polychaetes -6% BM/day + Frozen adult Artemia —6% BM/day < 40% protein pellet
mat. —1% BM/day) ~ 12 biofloc i a5 F1+ £ 2 2 A 2 F Ficr4] & Frx
% ( Physical Parameters: « Temp= 25-26 °C Sal.=32 ppt DO=4.7 mg/L pH=7.9
Alk=120 (min) NH3& NO;near0 NO3;=40mg/L)> P w f@iEiEw 24 2 1 %
ARERERER o
BE B & LA KE Lovannamei d 2t H G 2bA 3 TR A ﬁfﬁv R AR
EAH LA kR B L F (e R AR TR B R RIE L £
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R/ ETR s PR R Rk SR B TR
“RBFE Rk ‘?’ 3 H & o 2% ik # 4 2 Biofloc-Dominated

Zero Exchange Intensive Nursery and Grow-Out of the Pacific White Shrimp,

Litopenaeus vannamei, in Greenhouse-Enclosed Raceways 5+ {7 & 5 &g ¥ =

%

S ERARERTEEAA LR 44 -
Uﬁﬂﬁﬂ¢£“$%@L%@%ﬁhiiﬂ?5%@§ﬁ%1:

Six 68.5 m2 (40 m3) greenhouse-enclosed EPDM-lined RWs with a mean water

depth of 0.45 m.

Each RW has eighteen, 5.1 cm airlift pump, six 0.9 m air diffusers, a Venturi

injector operated by a 2 hp centrifugal pump, and a center partition positioned

over a 5.1 cm PVC pipe with spray nozzles to enhance bottom water circulation

and deliver oxygen-rich water across the length of each RW.

Each RW had DO monitoring systems (YSI 5500, YSI Inc., Yellow Springs, OH)

4. For shrimp nursery, RWs were stocked with PL9 (0.0025) at 1,000 PL/m3

produced from a cross between Fast-Growth and Taura resistant lines purchased
from Shrimp Improvement System, Islamorada, FL. All PL had been fed the EZ
Artemia during the hatchery phase. For the first 10 days, PL in three control RWs
were fed only a 50% CP dry diet (PL Raceway Plus, Zeigler Bros., Gardners, PA)
while those in the other three RWs were fed a combination of the same dry diet
(75% by wt.) and EZ Artemia, Zeigler Bros. (25% by wt.).For the remainder of
the study, shrimp in both treatments received a 40% CP dry diet (Shrimp PL 40-9,
Zeigler Bros.).

For shrimp growout, RWs were stocked at 500/m3 with juveniles (2.66 g) from a
cross between Taura Resistant and Fast-Growth genetic lines (Shrimp
Improvement Systems, Islamorada, FL). Shrimp were fed HI-35 ($1.75/kg) or
SI-35 ($0.99/kg) feed (Zeigler Bros., Gardners, PA).Feed was distributed
continuously 7 days a week using belt feeders. Rations were initially determined
using an assumed FCR of 1.4, growth of 1.5 g/wk, and mortality of 0.5%/wk, and

were adjusted according to twice a week growth samples.

Each RW was filled with a mixture of seawater (20 m®), municipal freshwater (10
m’), and biofloc-rich water (10 m3) from a previous grow-out study. Salinity was

adjusted to 30 ppt. Foam fractionators were used to maintain TSS and SS levels in
the range of 200-300 mg/L and 10-14 mL/L, respectively.

Water temperature, salinity, dissolved oxygen and pH were monitored twice daily;

settleable solids (SS) were monitored once daily; ammonia-N, nitrite-N, nitrate-N,

12



alkalinity, turbidity, TSS, VSS, and cBODS5 were monitored once a week.

Freshwater was added weekly to offset evaporative losses. Alkalinity was adjusted

to 150-200 mg/L (as CaCO3) using sodium bicarbonate.

Inoculation and adding carbohydrates are practical and effective means of

enhancing the development of microbial flocs.

273 m

20.3 cm Filter pipe 5.1 em Air supgly line

adid myewd 9y

adid wopoq
o) aly wid |°g
w sz

; 2.54cm
pipe

Airlift pumps

———
PressurizedRapidSand filter 5.1 em Water refum pipe

GERFRIPFEKIPRE AV ER AT BT A ES ML BT
R R H

2 ABA G R KL fird P52 4 5% ¥ (microbial biofloc) § B4 fdF i § ek

e

TrL 2 G oA kiR o B t,m¢ﬁ£$ R L R B EE S S
FRER P ST N 7 RS Y g' LR FEASFREL AR AT i

C/NR -~ E 2 5 £a o gt &8558T H 5 (0.99£0.17g) % A& (450
shrimp/m® 180 = {42~ 4 21.9-224g> & * £ & (1.35and 1.39 g/wk) ~ B & 5

rﬂ%swm%yﬁﬁﬁiﬁ#z$GGU531@)&@5%9%97ﬂ@mﬁ
98 -126 L/kg shrimp produced ° Jis * b & 78 % 3Lz GRS 7B T &2 F

* KR %

ETIR

o

_}./t'{\ {JL
GRELRET TRTETHAF ARAN M REENE AR AR AN EF R
HEEAWUAFTEN o BT A2 & B4 Salicornia bigeloviias »t i~ &
TR B R 2 A TR B T2 R R e st R A Tk
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A el B2 s HBI 2 8 7 2R 30%7F Sk g &g
S ﬁpﬁ*-,a:es CFEF R R R T (~30%)F Rtk F AR VAR g

i A s 22 N P s OB - B fafe 2 Salicornia bigeloviias (4 plants/m’) ¥
f<fEf6+ 533 g/m® o

I ~ Ben P. Vaughan, Jr. Hatchery and Research Center, Texas Parks and wildlife

Department

A frd BB 2F 2 I A F 382 e 2548 4 (Dr. Ya-Sheng Juan)
SILZRF O ZRAFL Y 2 ERMNRAEL L BT A UGB ET R o
BERENZINE G EL ZHPRRY GRECAIZ GRS TRIEAEF
PRz iz UE TR EET2AE T EFZF o BRATY Y PR
2§85 F i3k 4 (red drum, Sciaenops ocellatus) ~ 2 #k 4 (black drum, Pogonias
cromis) ~ /= ﬁﬁ(spotted seatrout, Cynoscion nebulosus) ~ i 9 #4 (red snapper, Lutjanus
campechanus) ~ & {#blue crab,Callinectes sapidus) ~ *> & 2_ /% -k ¥ (4 white shrimp,
Litopenaeus setiferus; brown shrimp, Farfantepenaeus azatecus; pink shrimp,
Farfantepenaeus duorarum) 12 2 f+ig (oyster, Crassostrea virginica) 3% » « 2_ % 78
LR RPN ERET ) FRPEA G ORIE B E RS LA AR TR E
KR FIHENA LIRS REH UERA P T E G HEPEE TR LR
BB TR ZTUASE PR o i 2 B AR A ip“zgﬁ 2l
PO F I ERERAR R A AVEZTH AR FTIIEF L it
IR A KR R 2R E WA BRI AR WL LR ,w%«af% =
RA A E R FT c FRAAT Y R ESBEIRY FREF I REE TS
P PFEA KB E T RAETEE > ZERE ORI TA BT IEEL A
AFE- BT

= ~ Texas A&M AgriLife Research Mariculture Laboratory at Port Aransas,

Corpus Christi

B 1+ B (Texas A&M University) 2. F 2% =+ Texas A&M AgriLife
Research Mariculture Laboratory at Port Aransas, Corpus Christi B 31 & # 7 ¥ 3% 73
B2 IRERFE B2 FELZA L2 A 1R 2 B2 4 350
—"1#%@’:—2‘_%555%\' FH 2Rt 3 BB E BEATLL A 2R PR
F oo 4B APALIRA Y ;“aﬁ%ﬁl RlAY ~ RE2FTRREFPEALNE R IT
P2 RGOSR AAHE RAE KBS EE RAAHMBTE o LB

BT BB AT A E 2 AT Y 2 ¥ ¢F § F Dr. Addison L. Lawrence © Dr.
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Lawrence §*t 20 # % % 3 LB -K#@B T4 » AP RF? A £ ",IT‘%“ W F ok k
v FRBEFATANER A AR BFRE AP A T T o gt 3
B* Dr. Lawrence # % /A %2 H #7748 2_ % -K B i sV #8 % 78 % i(Stacked Shallow
Water Raceway System » The SST System) ~ F /M3 -K¥EME 85 & 78 % b
(Zero/Reduced Water Exchange Bioreactor for Shrimp Culture)!? 2 >+ B & < 4
PR %
ER-RIER B2 AR E FR(EALAE RFEVHAPZLE 2 F 2
POAE -BRABARARA EFRWSE JRCEA Rz A E 0
AR CCREF R NG EL N B R

4-6g/week ~ I 35-40g 5 B A E ~Bp F65% > % %R B E 34-380C X B
B O1-05ppt TEF S EFEGFF AR Y R I 2 P ERE S
é Gl eE e EAEE Bk~ E @ %A -~ pH, DO, TAN, NO, NO; ~ #

<% Ef]ﬁPVIbI’IO‘iﬂﬁ”‘;‘LE&IE ARAE RN EFREEAZFEZ R
’**’ﬁ Hoe B o F/MHE-RIBE TR %‘ SR ROREBENIBERER A
AN EIB RPN 4K ATEN R RAREY o Fkd Fa T KB
PoPoh e R s T HGERIE 0 RIFT X 20eme AAAEFS N L) P AT T
REFAEFER ~ A % % WA ofk ¢ Stock PLjo end,wt.0.5-1g—Stock 0.5-1g, 4
week end wt.5-8g— Stock 5-8g, 4 week end wt.14-17g(partial harvest)—Stock 14-17g,
4 week end wt.23-26 g(partial harvest)— Stock 23—26g, 4 week end wt.>30g(final
harvest) o % 78 ¥ iR 4§ ~ 7 40% ~F ~ B - Alkalinity ~ pH, DO (>4.5 mg/L),
TAN, NO,, NO3 » 12 2 & * biofloc # 7% biofloc ¥ it F48 & 3F 5-40ml/L ~ 4«
» NaHCOs ##] pH7.5-8.6 % Akalinity 180-200 mg/L ~ J& * #4348 2 K e s
(Fe » fructoohgosaccharlde m 2445 § > C:Nratio <8.1) % biofloc 2 & Fj*%# A 2 -
Zakie 3 ERENE AR PHERTE AL A -

B ES **ﬁﬁ—fﬁfﬁ FHRKG G PN ELA KA PR BRI FY

TR ER o

= ~ KAAPA Aqua Farms, Halingen 2 Global Blue Technology, Port Isabel
KAAPA Aqua Farms 2. %3370 d s29e 2548 1 51 L 2 [ > o d 35355532 Ms.
Sofia Thompson fEge 2% £ A F Uz R R A E A0 v 2 o U EEZHEF

B A BAETG S S A GRS SEFIERE LV RERER
Be* 2 B9 KAAPAAquaFarms B He BB AR, ARLEL T
) \Lf;ﬁ_iﬁé & O‘ﬁ ]""’* Wi 4% ok &

® f# 2. ¥ % 72 3% > Global Blue
Ay 3

Technology i Port Isabel 3% = "R358 % # 12 A QR AN [Iisar?\v L
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BEEEF LR GRE AT IR A B P A RS 21

2
< F
LIRS 8 é%t wﬁoﬁﬁkkﬁ+&& Sk R RBEE TR

s R IE R N TR &‘3@/@1 F,Eff«lvl}iﬁi“?";% B Rt 0 R ME
s EBASA A2 SPFETEY BT S (3% > R SEAY 4R
ﬁ%l’%ﬁﬁ’kﬁﬁ4w%% BAEIR & M 1B BIE 2 2 K 2 AR o

A ~ Arroyo City 48" £ B # 2 £IESF

Kirded w1 X Pz o d 0 L SN D F B DA B g IR
FTRERAFZY HRARZEZFETZFR R TCRAARLFAPE A AELHEK
WR] B PR AR ~ R AR TR R BRI BT 2R 5 E E0
o Tt gt = ﬁ?i%ﬁ%ﬁ?Kﬁhiwﬁoﬂﬁwéim#%$§%§
FHagE TR LA o Arroyo City LV F 84 S B = 7 FHAKREF =
3‘{7 ERERRRFPSEBELAREAAT 0 RS d L H AT ARAER
* oo b=t $3¥ 2§ 4 R ¥EHF Michael & Lucky Shrimp Farm(F 7\1}1&% izw) San
Tung Inc.(}pF 2 4F) ~ = & ~HURA ~ T %° B A2 7% e Hg{(7R7A
B2 BRELE R TR RO R R0 T L H R R K
FAR ARPAEELHFEIRNIBNGFLER - 22 LRI RAE AR
Bl AE A N HRAFR R FNREBRERD A ,j:L%d, ,fé—gqﬁ}}%)g,g/? , 183 OIE
ZONE R AR E A RIMEY A PR AR B S A R AR ROk
FAR A2 p s @@ﬁiﬁ"—ﬂﬂafﬂﬁﬁkﬁi?W%*%Mﬁ@
Jafe L BTS2 PAOR MRS E ENURERABLTE AP E > o
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ERIEAE

L ERLAPPREZEEPCTRR TR RVERERL B2 ET o
Be® T AR R AP GREPITOE XS E AL X 2P RL R -
KAA S FRETEFTRHELTAEERT FE D BRE T REALR
22F RAE AR EREY P ORIEP ARGy R A R
HABRBAL AT YFREE LEFED SR

o
—3)

Hr TP &

Greenhouse Raceway Intensive Shrimp Production System. By Dr. Al Stokes,
Waddell Mariculture Center, South Carolina Department of Natural Resources.
(AAh )

Thad Cochran Marine aquaculture Center, Gulf Coast Research Laboratory,
University of Southern Mississippi. (38 F. & /) °

. Use of an intensive indoor biofloc-dominated nusery system at the Tesas A&M
AgriLife Research Mariculture Lab:2003-2012. By Tzachi M. Samocha et al., pdf
file of presentation slide. (A & /i %)

. Production Technique for the Future. By Dr. Addison L. Lawrence, Texas Agrilife
Research Mariculture Laboratory at Port Aransas, Corpus Christi, Texas A & M
University. (A& /1 ) °

. Bioreactor Concept for Shrimp Farming in the US. By Dr. Addison L. Lawrence,
Texas Agrilife Research Mariculture Laboratory at Port Aransas, Corpus Christi,
Texas A & M University. (A & 4 5) o

. Red drum, Black Drum, Spotted Seatrout, Red Snapper, Shrimp, Blue Crab,
Opyster in Texas. Coastal Fisheries Division, Department of Wildlife and Fisheries

of Texas. (3EF & 1) o
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FPRY
- ~ Waddell Mariculture Center, Department of Natural Resources of South
Carolina

B R mAEGE RS AR B AR AL PR AR
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Harvest Data

Stopking Rate Size | Harvest | Prod. G.0. | Surv.
A (@ | (@ | (kgm?) | Days| %

(27.311b) | (40,156'

(21.3M1b) | (60,6801%)

(59,78810ac)
16.4 6.7

[(21.10b) | (48,187%) |
215 54

BPENBRABEFEAESEZ AN

19




GEIEE S AR 3 AT R BAEE R

= ~ Gulf Coast Research Laboratory, University of Southern Mississippi

% 78K R JD A 4R P



HIEE 24 AR Fepl i B or P 2R TiE
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= ~ Aquaculture of Texas, Inc.

B8 -k iEH 3 Mr. Upstrom 313 Hofamp Wik ) F KA
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TN P ER Y

~ Texas A&M AgriLife Research Mariculture Laboratory at Flour Bluff,

HERE S EP

Corpus Christi

VB 1~ & Flour Bluff /4 -k % 5% ¢ .+ 2 Dr. Tzachi Samocha ¢ 3 3t#
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Dr. Samocha f# 3.4 4~ 38 % % 48 K ¢ 12 APRATRESZEES
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it B 48 4~ Salicornia bigeloviias Salicornia z f&+ J #
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i THBEF EABER Sk 6 K BRI

I ~ Ben P. Vaughan, Jr. Hatchery and Research Center, Texas Parks and wildlife

7NN

Department

A T2 EoPRS

%ﬁ,&' i% —;g‘v i s} f;—'_ ,J{ /f“ ,.“:fb
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WP R PH R T RBEEEL SO BN

+ ~ Texas A&M AgriLife Research Mariculture Laboratory at Port Aransas,

Corpus Christi

b S

# B 1~ & Port Aransas 7 -k % 78 ¢ «~ 2 Dr. Addison Lawrence § 3% 31
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= ~ KAAPA Aqua Farms, Halingen

AETRETER R £ =18 Ms. Sofia Thompson 34 #
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of 1B ¥ 7
I;{L . NI \\\:«\)\\h .-\»\ w

Global Blue Technology #% #:§ % *t . Global Blue Technology % #&

A~ Texas private shrimp farms, Arroyo City

WS B & TE B 1R iR
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