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Nutritional Management for Nursing and Culturing Pacific

White Shrimp (Litopenaeus vannamei Boone, 1931)
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Abstract: Replacement of Chaetoceros spp., with Schizochytrium spp., or artificial feed containing highly
unsaturated fatty acid (HUFA) for nursing Pacific white shrimp larvae has been partially achieved. However,
integration of with these feeds with Chaetoceros spp., has increased survival rate compared with using this
phytoplankton alone. Supplementing HUFA to various zooplanktons i.e. water flea and rotifer has made total
replacement for Artemia nauplii possible. Total replacement with artificial feed can be done if its nutritional
values are similar to Artemia nauplii supplemented with HUFA. Feed for grow-out shrimp should contain protein,
lipid, sums of EPA and DHA, lecithin, cholesterol and astaxanthin at levels of 30-40%, 6-8%, 0.25%, 3.0%, 0.4%
and 50 ppm, respectively. Total replacement of dietary fishmeal with another protein source for grow-out shrimp
has been possible if its inclusion level is low, i.e. 8-15% or natural feeds have been involved such as culturing in
earthen pond. Replacement of dietary marine fish oil with another lipid source can be achieved with total or high
replacement level if dietary ARA, EPA and DHA are still sufficient for shrimp requirements. Also dietary marine
fish oil can be reduced by using Schizochytrium spp., and Mortierella spp., served for DHA and ARA sources,

respectively..
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an 5 alsNwae Aa lalaactu Wiaezaniiu FaRAY
al a 1 v a A
MaukazUinmy dnazanuiradedavizetssunc
nsldannANuetinlag Akiyama et al. (1992)
douanufiasnisladuaasisanouauunly
warfimziaatingu - ninddadaulng)uusindmng
JAndszunnu 6-8  wesidud  wazlimqaiiu 10
1lasifus (Perez-Velazquez and Lawrence, 2004;
Smith, 2006) wazudidngalinisAnEIAINABINTT
neo lusfluisazaiausanaldAiainnislsyaunnd
N19184 Perez-Velazquez and Lawrence (2004) 15
$1891149181119A2s R NIm lasTunle Linoleic  acid
(LOA, 18 : 2n-6), Linolenic acid (LNA, 18 : 3n-3),
Arachidonic acid (ARA, 20 : 4n-6) WA NATINUDY
EPA uar DHA 1gzunnl 0.1, 01, 0.2 uwar04
wafidus  muatsy T A usiasniange i
o | 1 alyd 1 o 1 o c < g v a
nflumantiiAsanAwwingy 0.8 wWefidus IndiAs
AUALUEINTEY Akiyama et al. (1992) N1sz31871s
flanziamasinealaduimafidszunn 051.0
wasidusd  wazdelndiAsadunanimaaadung
Gonzalez-Félix et al. (2002) Anuqngzeu DHA T

s lilAniiu 0.25 Wafidus visarnAnllunaTmu
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989 EPA kaz DHA Aluan9iiu 0.25 wefidusibun
MtunszAunsa lasiumantigauiulianansgnusie
nswastyidnlenesiiald (Smith, 2006) atnglsfiniu
nadsnnaaladuiuiuwmaBliigendnszduaniu
% a = o P & A
faanistnfAaraianswduminiaesisluding
PYNLANEA L1 30 ppt Bl (Hurtado et al., 2006)
uananladuuaznanlasiuudafinziadad
ANAaInIsnedlnlatlanasAladlnesaaty
ar9a1sivaariaidninisAneasugiu §
1 o o % a d’/ al a
a9 A uFufsaiintasiviealnlaile
1lsvanou 3 wlefidus mnHraaainaseatlssinn 0.4
iwlasidusl (Gong et al,, 2001) AAAARAIALANNLLZYN
U84 Smith (2006) ﬁnmgdﬁmmizﬁﬁm“uﬁwmmum
Tuansivlealnlatlpiseunn 3-5 Wefifusd wimaw
o a < ~
finsnnsnaavlatlnazgeliumnansinaainases
ANI1AT K1 anunsarsineanlatlwindu 0, 1.5,
3.0
Winfiu 0.35, 0.14, 0.13 k& 0.05 Wefidus muansu
agnglafmunniunealnlallanacrsiagineseal
awnannInAufiasnis il fdaelfinaesdnin

way 5.0 1Wasidus 1NNt ABLAALARIDA

o Y a4 Aol g
uazdmsnsen1asial A AT uINAEN lusT LAY
WA AR ldunad@en unnili@suuazlaaumn (Roy
et al., 2006) ToeialifsrtintiasoyiAninmuddnas
P s o A o 9 Ay
BaeluszuuAuANALEalReeRaa111 97 I
waadsnaausansfaslnaanasan 1l s Tamils
13An91 0.5 wlefidius (Cheng et al., 2006) VIt
unagliFuumadanaininlussAunifaanasananu
% ] =3 v nl/ o =
finanng atislsfinuannsfielaesialisindueaa e
Wuesflsznauitiasarnnisnananmisnlidngau
59997R wsipsin1satuAN I ltuaaldes luems
AAu 1 wWefidud  wazveanefanldselamifad
AlRNN9N 1.5 Wasidus

Tudauneans@dmiuniananannisfeang
wnn ldenndladdoulvnleuueasiusuiube
LAWALIUNUAWAINZT  Ine Ponce-Palafox et al.

o 9 a A % A Ao
(2006) LUZUIILDARLEEUNUIRTALLALBI AL UNH
aguazlfiannislasugtainansdas o) luemnsaas
AR 10 ppm UazaINNsANENT89 Zhang et

95

al. (2013) WLquedFwELL e TwINTL 50 ppm
=~ % a a =
Hualiifvrnawanunluasgiulnuaszinnsazas
waaswaiuluaen liA9aINIEAULR AR LTUTIL
Ngana18 winangieenislifedaaufiouniusie
ANINBIARDNN LU WNITAN 111 AN9ZRaNTLauN
ArastNANusTALLea A TR ua N Tl ATAN
n9175 ppm uaNAINHENA UM ALS NI AN
Hluumnasreausdfnuauiulnensasizennasansaasiio
Bu 7 dFuniananensfiertiails wu wsituals-
= = = a a a dl %
i gPu Fuauiiv uazesUTaumuiu iesanniis
guadasugns@iman il uneafwaunuls
FinasinaunasraswadfTuiulnamne ldun aan-
ANNIEANe (Adonis flafluma (Phaffia
rhodozyma) wazimaati (Krill meal) WHaalags -

aestivalis)

AunazuARAIuguie TAun unaainaung
Haematococcus  pluvialis WASIU8T UIUR LAY TIW
15uA panmNaiEes (Tagetes erecta) WATLWNASHREU
Wt Dunaliella salina W8 Spirulina spp. WALLAANUAY
wAatluguiuiasduauin tun nTnueanumg
Capsicum annuum (Ponce-Palafox et al., 2006)
A5uemI sl unasansdsssnanAunasiand iy
mmammmif’jwmLmuuﬂmmzﬁmméﬁ'ﬁ'ﬁ
NIANEIWAL WU dN3&fAaNnN H.  pluvialis 8751
Winu 75-100 ppm (Ju et al, 2011) @19annAnan
ANRERIEMIIWINAL 50-350  ppm  (Arredondo-
Figueroa et al., 1999) A134NAAINNINULIINUANA R
Wiy 200-250 ppm (Arredondo-Figueroa et al.,
2004)  D. ANTUNINY 125  ppm
(Boonyaratpalin 2001)  wasdasiung P.
rhodozyma 8RINAL 40 ppm (WUNINE LAZANLE,
2546) UANANTIWANANTR 82T AN gulAB T

salina

et al,

Aeansainandadaiaigduiudngaunuiaels

graanuaziailunnasldsiuldlnadnsinisldn

N zaNd miueuisisanououunlume 48

iweafidust (Lucien-Brun and Vidal, 2006)
WHAINFANBHIANNABINITA AR ULAZ WS
Yy a & oAy | v o

s pesfatiaiazdil e usanaldanuuzinlag

Smith (2006) AnanapeamAIAIAL B, B,, B,
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B.. B, B,,, Biotin, Folic acid, Inositol, Choline (Bl
Waalnatle) C, D, E waz K (menadione) l8m31 60,
25,40, 75, 72-89, 9.2, 1, 2, 3, 400, 871, 200, 0.1, 85-
89 LAz 185 ppm ANNAAL LAZAANY A 8731 8,400
IU/Kg @119 #9uussns] 1w Cu, Zn uaz Se AdsH
ALz 16-32, 15 WAy 0.2-0.4 ppm AINATAL
u@ﬂmnﬁmﬁmmzﬁmmmﬁmﬁummémﬂhqm
avnsd iU luanagnedliainanise
A9 ] Taglanizeud Sufiffuluanransazdy
mmmﬁ%‘\iﬁﬂLfluﬂ'wﬁlgmmzﬁﬂﬁ@%ﬁa%mm
dnifeidargiuimsaviediuenig gy
NUAReUes Forster et al. (2003), Samocha et al.
(2004), Roy et al. (2006) o Suarez et al. (2009)
LANANANTNTVANTS 5 THA uhnAnsesaNTiin
Mﬁlq‘?{ﬁmmzﬁ'mﬁ“tyﬁi@ma‘m?rgLﬁu‘ﬁmmﬁqﬁ@iﬂﬁuﬁﬁ'q
Huasflszneueadien uwilliddeyaiiuidadnf
fasnslaiulaamssainauisvzelal udnisuae
avnsdainjnfinnsdngAui duuvadlaiu
wiaenfaitaudeny Jeewnafsnnilafvednatio
0.5 wWadiius (Akiyama et al., 1992) LANANEANA
wdallalamuasluemnsszminamndadslilagnis
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wEniLln samseauaciqen ity @azyns uaz
AN, 2544)
msunumlanilusrauvadilsiuninau

wnlalaguludne 400 M1 liifadinng

nsunufitlantudoauvalisiusingu
z%wﬁ*ummammm?ﬁw’nLmu”l.mﬁmﬂuﬁﬁ@‘ﬁ'ﬁ
miﬁﬂmnumnLummmﬁmﬂmﬂumLLm‘Euummu
PuHaNAAaLTiaAa uiidnTludsenisunui
dantlufasunastilafiudo 1 vaneTlALATRALILN
FAa U N AN NINIZANA I UTUNIHARDINN 91T S
wdlrdflasannldaznanlunisdania oy
szeizinan fauieulsslomidmunisnaneins
f’jwmLmumiuL%\iwwzﬁmﬂ@wmuﬁ%qﬁﬁLzm@
awnzenAdeiinaaeuingFanAufiamendaunly
azmanintiy Tmﬂmaﬂfmmuﬁﬂmﬂur%qaffmﬁu
N sluzgmmmiﬁwmLmumiuﬁiﬂzﬁ'qmaﬁi@ﬂw
ERITGHIG) Farsenuazdmmuaniiie uandlunig
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1 agialafmumNngdalunisunuinlaniluana
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1o

UL TUANINNIINARBY TUIALDININARDY FLULIL
nsunudl szeuldsivlues afiadantly szauan
thi mmzwQmmmafmmiLL@w@m:wu’@“‘uq 7
Apnanniswnud Taeionandluld asanns v
Talsfuain y Lmuwﬂmﬂuimmummﬂmm‘fmma‘u
siudantlusn mmmmumﬂmﬂummmmmu
nansenalitunavidanluisalitduatamaa s
100 wefdud  \degranaupuinislddantus
wlafius (Tacon ef al,, 2010) sisensdinmsunuiilan
thuFaesagAunauszinenndaaeuazninaiy
a1 75 wefidud Wegmenauaninislislantlu 15
wadidus (Suarez et al., 2009) UANANRILLILINAT
nARBRREINIssNTRd N R deseaiidauin
Winsunuiiatulszaupadnga iy mmaaes
Iuﬂm:umfﬁmwﬁﬂunmquﬁa’\i (Roy and Dauvis,
2009) ¥izanmeaedlutesy (Amaya et al., 2006)
udidnnsunuiandubssunatusiuung
1iinlugnsannisdmiufisenauaunnluazlscay
pud1Eaiiuetinshusns@namsisnauaunly
dennnireiaadlidanlulugnaninses yailitesan
dUaniluiiTsiluge ladugeuaziinsnezalusuilud
zmq@ﬁm‘ﬁmLL@:Lﬁimmﬁwu‘Luﬁwﬁfw st
Asfidszlemiluniniafusunareansnesduauiluly
zgmmmﬂﬁzmQ@ﬁummﬁmmﬁmf’jwﬁmﬁ R
1993)
usFneuzanasuReaiumeyantlunacdainasiag
'ﬁﬂﬁﬁmammmﬁﬁdwzﬁuﬂmﬂumﬁﬂuqmﬂﬂm?

failuanshenanisniuamnsinansan (NRC,

AmFuiimziaazanasan 12 wedidus il w.a. 2553
waawien 8 wax 5 wlafidus anelut] wa. 2558 wax
2563 ANNAAL (Tacon and Metain, 2008) @3ULUAS
llsfiudmFunisunundanlulugnsemsiimeia

o v o = | A Ay
sauaffanauaun luniuassiluuailsaiuin lidians
#ulnmnnng (Francis et al., 2001) Wi TsRuanndms
TauA Indu awlntswaziieu Iae Tacon et al. (2012)

o 1 o v 1 a 1 d’j
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Table 1 Achievements of fishmeal replacement with alternative protein sources without adverse impacts

on growth, survival and feed conversion of the Pacific white shrimp (Litopenaeus vannamei

Boone, 1931)

Size Experimental Dietary Protein/
Ingredient/ % Replacement Reference
(9.) Condition Control
0.37  Laboratory, 42 days 32%/ Menhaden Co-extruded soybean/poultry by- Davis and
FM 30% product meal, or flashed dried Arnold (2000)
poultry meal / 80% of FM protein
0.8  Laboratory, 100 ind. m?, 36%/ Norwegian Meat and bone meal/ 25% of FM Forster et al.
Feeding 8 times a day, FM 24.5% protein (2003)
56 days
1.13  Shaded outdoor tank, 32%/ Menhaden Co-extruded soybean/poultry by- Samocha et al.
30ind. m?, Feeding4  FM 30% product meal supplemented with (2004)
times a days, 42 days egg powder/ 100% of FM protein
1.7  Fiberglass tank, 1.3 40%/ White FM Meat and bone meal/ 60% of Zhu et al.
ind. L, Feeding 3 22% dietary FM or poultry by-product (2004)
times a day, 52 days meal/ 80% of dietary FM
0.88 Fiberglass tank, 6.5 41%/ Anchovy FM  Meat and bone meal/ 60% of Tan et al.
ind. L, Feeding 3 40% dietary FM (2005)
times a day, 56 days
0.031 Earthen pond, 35 ind. 36%/ FM 9% Soybean meal + wheat gluten/ Amaya et al.
m” Feeding 2 times a 100% of FM protein (2006)
day, 126 days
0.45  Outdoor tank with 36%/ Menhaden Poultry by-product meal/ 100% of Roy and Davis
recirculating system, FM 10.1% dietary FM protein (2009)
33.4ind. m”, Feeding
2 times a day, 63 days
- Fiberglass tank, 6.5 39%/ Anchovy FM  Poultry by-product meal/ 70% of Shuyan et al.
ind. L™ Feeding 3, 30% FM protein (2009)
times a day, 60 days
0.3 Fiberglass tank, 2ind.  39%/ Peruvian FM  Soybean meal + canola meal/ 75%  Suarez et al.
L, Feeding 5 times a 15% of dietary protein (2009)
day, 95 days
2.7 Fiberglass tank, 75 34%/ Peruvian FM  Poultry by-product meal+ blood Tacon et al.
ind. m® Feeding 8 8% meal, or only poultry by-product (2010)

times a day, 70 days

meal/ 100% of FM protein
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Table 1 (continued)

Size Experimental Dietary Protein/
Ingredient/ % Replacement Reference
(9.) Condition Control
0.8 Laboratory, Feeding  44%/ FM 30% Cottonseed meal/ 24% of dietary ~ Wang (2010)
4 times a day, 56 FM
days
0.62 Laboratory, Feeding  42%/ FM 30% Canola meal/ 24% of dietary FM
4 times a day, 56
days
0.66 Laboratory, Feeding  43%/ FM 30% Cottonseed meal+ canola meal
4 times a day, 56 (1:1) supplemented with
days methionine and lysine/ 30% of
dietary FM
3.37 Fiberglass tank with ~ 41%/ China FM Peanut meal/ 30% of FM protein Liu et al. (2012)

recirculating system,  30%
4.3ind.L", Feeding
3 times a day, 42

days

mMsunuiinduandamzia

Tnenialugreavnsdusufannauanlusn
fidnulsznanaastlantlu 20 wlefidusd uasindulan
neiatlsvannt 2 Wesidud wiitesamindulameia

= =2 v o a
m']ngwqummwmmm‘l‘ummmmﬂmmumumu

R eauiuUan1lu (Tacon and Metian, 2008) nss
Tl Fresnsumisnialameiaosumas
lasusiiadu q 18 lushnguidatammaninams
fapsiinaalasiusniiu iy ARA EPA uAZ DHA 7
LWFNW@ﬁi'ﬂﬂ')’mﬁmﬂ’]ﬂlmﬁwﬁﬂﬁy(Gonza’lez-Fe’Iix
et al., 2009) AaLiunseil

989" TunuTisnTuLlameiadastinguda
wiaeslugrsaunsdiniufeanauanunluls 9o
wafidus (m'ﬁm‘f’ﬁuﬂmmmhﬂ;m‘mma‘ 0.46
wloFidus Feilualiiavnsi ARA EPA  uaz DHA
1921101 0.01, 0. 15 Uz 0.09 weifusimuanaL (da
Silava, 2013) lafiansnNNaINTed EPA WAz DHA
189N1INAReIREAHIAY 0.25 wlefifud g
aanAResiu Gonzalez-Félix et al. (2002) wa:qfh

98

5261 DHA  Tuanunsdudufiertinildaasifiu 0.25
wlasidust visarnAsdlunaNaas EPA Lay DHA il
laipaaiin 0.25 Lﬁmmummuﬂu Aaunnsunitingu
Uamzagasninainnisaiatinsiulams L@iﬂﬂiﬁﬁ
138138091 stearine a1113001 1Ha1an1 1A 100
2012: da Silva, 2013) yiqil
- o a A A a o o @ o
Wesandnghuaiaiiaiansaladuaniun

weddus (Ju et al,

WHaUTY 49UV ENATBIANNIANARAINNE3A 204
AU amziadaaunaslasiuaiaaui
wudndlemudnesifidsanmaniedingdu
il lfaiifanauun luazfiasnsnselasiu
9TA LNA  inannay 98 nalfanunsnumiiingu
Uamziadosumasleiufit LINA - luiBunnige i
¥insTu flaxseed 1574 90 wlasifus (da Siva, 2013)
u,ﬁfjmmmmﬁﬁwﬁmﬁﬁmmimmiﬁlﬁmﬁm LNA Ly
mnmumm@ﬂﬂmmwmmmmemmm@mmﬂu
‘vm‘uLLummLuﬂ'mmmmmnumaﬂmmm@mLm ug
ﬁmslum\‘mw (osmoregulation) uﬂﬂmnuﬁlx‘mmm
wengnalunisunaansaladus i enaun
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dsulamaedmudndawinenzia 2 ana i
ANBNWAR Schizochytrium spp. Was Mortierella spp.
Fafluumas DHA uaz EPA AUANAL aNnnnsAneE
294 Patnaik ef al. (2008) WUANEHNTAUTILTLINGT
ﬂmmmsl,uzgmmmiﬁwﬁmﬁ% 100
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aun9n’ld Schizochytrium Spp T ER RN an
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A8masananinnisld Chaetoceros spp. ieeaEn
wien duFunisayuiagniisnauouunluainsyey
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sinnseauazlsunaunuiionsiiflasusonldunsdon
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