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FFFECTS OF FEEDING RATE REDECTION (0% THE GGRIWTH
FPERFOEMANCE AND FEED UTILIEATHON (8 PACLIFIC
WHITE SHRIMP REARED USING BIOFLOC SYSTEM
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ABSTRACT

The uze af bioflo: in shrimp oquaisculiure provides neumd food and reduces the reliance on
commercizl feed. The extent w0 shiach hiofloc can opiimize feading marapement is ot
towever, fully understosed, This sanly aered &0 evabene the cffects of moducing foxling
relzs o the growlh perfommence amd T ulilication of Pacilie whnie shrweag (L idoge naeis
wirslee] e ared o hiodios: syvsten. A complepsly randesnizad design wos wsed with Tour
westments B (standend feeding, clesr wierh, N Gsmpdind feeding, badloo), MNA 1295
fecding eeductiong beofloc), and KB 301% Geodiag seduccion, bisdlod). Shrimg were sincked
o b iedividunts per tnk gnd fed commoroal feed containiag JFF proein oser o Kl=fay
perind. Resolis showed that shimp in the MA reaiment {253% feed redneton with bioflne)
b the highes: finad weipght (€60 £ 000 g, bionmss (306,15 2 1427 phoand weighl gain
(5,74 £ 0.15 21 compared e other wiments (P<005), K4 afso exhibited a higher gpecfic
grovadh rake (367 4 077 TAEn then K and MB, Fesd stilimtion improved widh o bewsr
P forwctinn falio nnsd hiphsie poodgin resention i e NA proop, This <nedy highlights
] & 359 Texling w0 reduction an baodlog: swsieoe apimiscs shiifg growil el fed
dilizsion, Folong pescarch shoakd explore Bag-erm sustiambilicy, basfhg: gampesstion
wanations, and Iechnolopical inicgraton for scaling wp. efficient and oavienmmemiadly
wisdainahle shrimp Fanmemg practices,

EEYWIRDA: feed; lecding rate; grewths shrimp

ARSTRAK, Pregaval Peugorangan Freding Rade irebadap Kinee Periaosbabun dos
Pemiun fasitior Padan Udireg Vosawes nomg Dipelilions denges Séiem BiaTuk

Pengguman biollok delam budideyy mlang membenkan makanan slami dan mengurang|
kerzrgamungan pads pokan kol Mamun, s2)ssh mom bolkok dmm mengaptimel Lan
mamjerren  pakin belem  swpenuhny  dipsharm,  Peelitan ini bertujean ok
rangivaluisi ek penpurangan [ajo pombermn peikan terhadag Kiners pertumbndiem dan
pemanlastan pulan ekog vessmg (Limpenpeny vaonnoewid vaig dibSsivakan cdakin
wmilem biollok, Devamn pencdilion wenpgunkon eocangan ool Kugkap (EALR dimgan




empdl perlskiuan, vawe K (pemberion peicm smndar, gir jemihy, Moopemberion prdom
smndar, hiafiok, MA {pengurangan pakan 250, beodlok), dan MB (pergurangan pakon
0%, hinfhok). Udimg dicempatkm sebanyak 40 idividu per mophs dan ddbenl pakan
komemsinl yang mengendumg 4IM%E peokesn selema W0 han. Hesdl menenokkon bahen
imlang pade perlakoon M A& fpergurngan pakan 5% dengan bolliokh memiliki berat akhir
berangees (350 £ 003 gi. bivmeesa (M0603 & 1427 2, dan beraikam beorl 05,74 & .25 g
dibarafangkan perlakuin lnen (P05, NA gy pemunpklan fingksl perfumbakan
wpesilk vanpe Khih begpi (363 & 0T %) dicmdbegk:s K dan WH, Pencnlaean
pekon mendngko dengos rasin konvers) pakon yaeg kbih ceodaby dan cetensd prmem vang
Eehih cingge peado kclompok WA, Peoglidon i menunjuklan hahwn penparangen feeaing
rare pakm schesar X% dalmm sistem baoflnk menpoptimalkon pernembchan ndang dan
pemanfaatn pakan, Peneditian di mixa depan harus menpeksplonis beberlanjoian imgka
penEng, variza bamposiss biallok. den miegrasi eknologi ok meningkakan prakrik
bodidaya mlang yieg efisien tin mmah lingkeegan,

HATA KUNCH: freaing ratr; pako, pertumbinfes, adoeg e

INTROLH LTI

The Pacifc white shrimp {Pewreur mmnamell = g viol spevies m ghobal
agiEroilnmg die oo Toed prowith, abilay o Meive s i avimmmentsl coalktians,
sl sipniNican! ceamen valog (PAR, HGX Passgrali o) af,, JFTHY, A slining demaigl
oomciness mognew. the meeld o effective and susminable finceny praoicss beoHnes
ircreasingly impomam. To maxhnkee poodection, Inersdve culine systems with high
weockimg densitaes and reliance on nemfaciured feed e cormmonly employed. Howewer,
fhiee wywlenis have onlshle drasbechs, scluding the nak ol diseise outbieaks and waer
quslity degradecion emsad by uneses feed scouralminn (Akber & Fazil. 2023; Samedin
eval 2118, Amoag various sppeoaches, bioflo sechnsiogy (AFT) ks gained recogsation
as a susiainable and resoorce-efficeeni selution ihi enhances waer guaey. Addibiona®y, |
supplics evim neiricees thromgh mecmbinl hiernss . mdecing the dependency on exiemal
feed ingrats | B o ol 2020 Crab eial, 2012 BEmerciesina o al, 200 3a: Kaniaji
eral, Bk Wasiebesky Jooov i, HHIG|

Biofloc sy=iem= gre hiphly bencficial m imkensive aguscoliure where fhe onst of

fond cflen encends ST of dotel coota (Padeniya o ol 220, Overfesding cinonat only




OEfcases expesscs, bul cen also ka0 delerkmmisg waler quality due e
ocoumbation of wecaten feod ard shromp wasie. This can heve @ negaive mpact an
shrimp health amd growth (Bopeeandaad o of - 2020 Araiicial fesd oontins N9
emde profein which coniribeies W95 of prokin in ponds with only 3-35% boing
processedd ima shomp biamass. Approcamnely 14% of crode prvein scosmss s in te
sediment and 37% rempirs @ the possl wmer as organic waste (lber & Kasan, X020
Precipuna & Hidayani. 20220, The decomposibon of urganic wasie can croste BRORic
poml pemilibews ahiach are oxic i shrimp ond Gin lesl o maes oenalitg (Ther & Kasan,
M2 Proslaimwal of s, X020k Flocs b Che wider oplisim cun ol sodie. Kol coels hy
provaleg abidal fond S culnsed spacass which can dechasl B 40-RI% ol o)
expunsey [or imensive Farms CRoge e il 2007, For example, llps mised in 2 bofloe
rrelom ospemiioel a 33% medodticn in procdection ol CMegahadd, 20000, Enhencing
Foeding #nnegics wilhin haodloe systemi can Meesiore hoeed Bty growth perfmimiee aixl
feed eificiency while redocing envronmenial impans. Sedes tave demonarasd the
appiving a foding ree stioepy wh minkval feed inpa bed 0 mmpooved  pawth
performance in Pacific white sbeimp cofured in the binfioec system comopemed o those
recei iy e maximum feed o (s Sl e al. W23), Addissamlly | shrimp cops
sulfecied 10 o lwer Pading nee showed rafuced bevels of Jxk sitnigen compowmds and
total suspended solids compared po those fed st higher rote (Padifla v, 2022)

Reducing feedmz rales in bodlor systems 1503 kew atniepy for ayoaculiorss
socking o pnhance sustmahility, B iofloc werves us an alimmisave procin source, afoeing
whivnmajl D B culhires sath lower pcdein levels sithoil epinively (nsimting i ghesal
and sarvival (Lee eeal. XNT; Sevecho eraf . X0 Ka & Pan, A2 Vesen o al.,
21, However. dowermining the optimal fexding rale = ool g9 escessne fod

reductiom peery limit noirsent svailabality and impeir shring growth pedamenes (0 haknew




e1 al., 20019) Research has shown thar beodloc com replace up i 29% of the shrimp's dedly
feod inteke, depending on it quality sed gumtity | Burtond & @, W08 Addiionally,
binfloc contains 1046 protein sl 23 lipid (Looe ol 2004, Xu & P, 20123, which can
spbslitaty § dgnificnnt portson of detiry peolem (Rl o @l JIET Ve ot 2, 2016
Cultivaieg white shrimp m & bioflec sysiem has boeen foend %0 reduce disary. proem
bevels from 450 w350 p peovesm kg ! while evharcing growth performance and fead
i Hremthon Clansour erad 3022

Thie shuly aims= 10 imsess the effects of redecnl feeding ratvs o the gt and
Fetad aitilcabsgm of Pacahe whole shnmg in s bealles sacm, By cvalising Jifmml kvl
of fead redectan, thie feseanch seekd tr idedtly aptinal feeding deaegie: oo
shrmp growih, improve feed officiency, and mduce foed weie, Addionsily, i provides
rephirs il Bow Tesding raled odjasimenals iofieece shiimg growth, biola syslom
prosluctivity, and ovemll siesinnbility, cowiiibdeg e e devekpoent o eoe

envionmennlly friemdly squoculne pracuces.

MATERIALS ANIF METHORS
Exgrrimumial Desigm

This stsdy utliz=d an expenimensl spposch smphvying & compéetely mndnmized
deapn (ORI weth four treamvent proups and dwee replicanes, wialing 12 experimental
umiis. Exch trestment sookved varsing feeding ries for Pacific white sheemp onbiured in s
hinfle syaiem, Tha brdmesis wore a5 Telbyas; Conied {vandard Roaling mie wiibos
Edollig i, W islaralie] Temling rile with Baaflocd, NA (danidaind Tesding ik ealigs] iy 259%
with becdlog k. and ME (sandird foeding rue redoced by 509 with biofloe ). The sandard
ferding rabe weaxd was Wsed on the shremp eodng pocadune explemed by Yan Wyk &

Searma (1999),




Preparation of Hearing Medin and Test Animals

‘The maring media aserd wene gl sgmmums (G0 @ 3F 5 50 on' L The aguerioms
wgrg thoropghly washal ard stenlived belom the experimmi ﬁlﬂ ¥ ppen chlnrime
follewed by sennion for 24 hiurs. The aquariums were then led with serliaed seawger
afier drying. Cinss nguarasrs (60 « 0 x 20 cm'i used for peaning were thornaghiy wirxhesd
ared sterilieed using 30 ppm- chiceine before the experiment. These wem seteoguently
aeratwed for 3 homrs mral Fillial with stmleeed seavaio, Biofloe foomaten wes starterd 7
s D Towe Che capeimrenT icoonding W Wilssrsd o o, C201 25 wilh o i -Bo-nilmgen
CLOME i of LI ehaing molasies ad dse cirbah waics A coiimercial pobitic [Paragudg
Bieefor prodduced by OV, Prsdipts Paramiia in Kasnzayar, Indonesa| wis sdded at 3
donn il § P o onlemes hiafloe Toematam . The Pasfic whike shrimp (ned seemiol < e
bl Toen @ lecal T (Bapetasi Cahuiva M PEF] in Janboane, ndeadssal walli o
wegihn of 10-13 g The shwlmp were scolimaeed in 289 © 283 © 100 cm® mnds for oo
weeks before Belng immoduced 1o e experimenial squadums. The shrimp were fed
oommercial Teed wich 12 profein monlent during s pemod B fe=ding rade af % of
Bionecs, Feed was adminislensd (o lmes dedy o 0RO, 7200, 1600, dix] 2000 Wk

Tiskrarsia Toagah {WITAR

Feearny off Test fonimals

Shrirp weighing s average of 2-3 ::';'-'"r ramilomly distrbaied ima 12 agpariame,
ik sanlE fng Wy Wlers ] o plicr o sa.-.:fl.il'i: aheindily f =0 shilasgh por dipsiciam, The
rennng penosd lasted W0 days, dunosz which the shrimp were fed foar times daily of (8:041,
L2000, 16300, nnd 20 WTTAL The leoding rate was ad jusied based on the average shrimp

wight nhisined from zamplings condected swery 1k days felowing guidefines explained




by Van Wik & Scorpe | B4 Mloeses was oided deily o baurs @ier the moming

feeding, nnd probectics were ndded weekdy oo dome of S pm Y|

Growth Performance sml Feed Diilizatos {#servstions

Ginowth pertormance perame iers evaluned in ts sy mcinded Tine wesgb, Toal
biomass, weight gain. specific gromib mie (SGRE and survival miec. Feed ofilization e
assesaod thrvegh the feed conversion rmtis (FCE). final prmisn cosent in the whole shrimp
body, aml protein meientem. Measnmments for finsl wwighi, fel hiomess, wesghi gain,
SR, FCR , aid survm il pale wen: Stgrmbmed i on slirimp semplsig conlicial every
HI oy thickighoin de enpemimei. Analyeis of the fulsd jrefeia cobeil in The whods
shrimp basdy was periemmed using the Kpoldahl mothosd § Assoceeion of Offeial Anaiveical
Charnisip, 19055, Prokess celinlam was evaluiid by cormgamng 1k proliii oonlens of th

P weith that el the shomp M o af, T004),

Water Crsality heasurcmes

Water quality paramelers smch as remperare, saimicy. disselved pxygen. pH ond
pedal omimgine mingen JTAM) wene mesunl during this esperiment. Temperaiure,
salinity. dissnlved osypen, snd pH were measured daily, while TAN concestmtinm wimn
oreasured every 10 days wmme s omoanee s ki (Saliferr®, Salifen, Dusve, he

Metheriands).

Tt Aialysia
The ditn analy=s s condisied wing Micmosolt Bweel 3020 ard PSS version
0. Levens's tos amd the Shapam-Wilk et were med fo assess varkmeo oamgencity

ard dhbn nemmadity, A ore-way ANCVA wak applied 10 ovnhole grossth pecformeece ad




fed utslizmrion, follwed by Uuncan’s maslliple range 1ex 8 o Y% confdence level. W ier

quidity daln were analyzed using descripive sigistics.,

EESULTS AND DISCUSEI0N
Grawth Perforsanoy

Statsticnl amalysis revealed sipndficant dfferences smong ireatments {or mast
grarwih panenetors (Tahle 1k Roducing the feeding e by 25% i the baofloe sysem WA
treatment | rosulied m botber grwth perfomeines amd hinmass prosductiss campared inhath
winikkind Tealing aml & S fedd wedmdsm, The use of hiofls: s oo e cnlane
ahiniing prowth by jroveding additesal ssembinl nitrenls allowing b oo eedicfes in
commeersial feed withool commpromising performance. Excessive food medocison, as
vhaerad in the NE Instmenl, kil oooredieed growth oo wiiphl e Thas highlipghts (b
ogerlanes of ogmimideg Tesding sirgegien on il svagms b achaye o Balanis

berween growih and semainahdiny,

Table 1. Grorwih p:ﬂmm mf Pacific white shrimp meared using the biolloc system
tider different levels of Beding mebe redeciino

Parisie s Tewatumeii
Fisal seaghil 1y b W55 1 1[50 RECUE S TR LY By 20,03 W37 20325
Hmas gl FIRD & 12400 MM RIDF - MR+ AT FIIT 2123
Wi gl gaba gk R E NS 13 #0218 32025 BRI
Speoiln prrsinoes | Sy 'k ECLER TN 150 202 LT ERI R TR e
Serdvil e 1R EX 50+ 100 TARSx 3R ERAR e AR [REE NN b

“Thale B e prcrrd m pean ¢ THIKIoS 3iparw ol kfiers m I 1830 A seBiaie sgail cand o iosen (Feiii
K conpin® o mubed Fodig e witkan) Salacy, W | gambay Teeding rie wish Bofocy, S (semiad (e e
ribeid] by TR i Bl e amd W coma ke ol Meslis g rame valdecad b 3rE wuli bhidlass

The Tmul weight of dhiang was smpificontly highes s the NA reannenr (2595
fecding reduction with hiafioo) or 8066 + 008 g oompored w0 @l ber ireameenis (P <

1041 Thie segzeses that & modorste feeding reduction with bolboe sagnilicamly impeoved




gravwtl. The W creanvent {asrmal fesding rae with hinflock alse perfanned beier than the
corerel (Kb, sgzgesting that biofloc sshunces numient availobdity and shomp growth. The
SH eaiment {5008 feed reduction vielded o lower Tl weight §6.37 0035 2)-similar o
they gnpired, Thie sugpests that excvsaive feod mduction negalively alfects growsdh

Biomass followed & similar pmem. with che NA resmen yieding te highea
bipmass (MW 1% & 1437 @, which was significamily preater than thay of the other
reaimenis (F < 0055 These fidngs ame condsiem wnh those reporked by Padilla = af.
(A, whis:h indicated thet refucing feeding mies g minimum :I'-HTIHil ne significam
WiTeremse (0 e Diml oo of Pacile wists hrmp oergersd o maswsim fosling
rates. Thal shady ussd & teeding tbe develoged By Van Wyk & Scaeps (1999, which
catgporised Geodog levels a= mnsme - WEG, minimum, mesemom, asd maximum =106
The preésend cials suppests tha rdacing that feading rate by 255 Prpn One bl ol =2hd
By W Wl & Scsape (PG in hiolke Jeisol ssimp feeming i Feasiblc wilen)
negalively impacting goowih perfonmrance . Baodlne serves as 1 appiemeniory (esl woroe
Tor shomp. s I & gch in vigmines, mincds, peoeins, and lpids (Avnimckd, 0.
Ackditionally. el can farciion as live feed and be infegrated inoe sguicutone syslens
akmpeale arfilicml Tegd [Khasfon e of., 2009, Resénich hes Derthier shiown (hat Pacshic
white darimpr exhibi supenor growih when ted & combinaon of anifeial teed and hiollo
ratbeer Than melyving sabely on one or the other (Calding er &l X0115; Klanjani or <1, B
This advartape may skem from dhe shranps abil®y 4o ufilizve the matuml productivity of e
hinfloe sysiem (Sameacha a1l 20T,

The ™MA trealsnl g sl dedgmetraiod 1he haghoes) weght gan (574 2 0075 g,
which was significanily higher than thar ohservad in all other reameses (8 < (005
Convirseldy, the NB groop recondod the krwest weight gain (3.3 2 0410 21, companihle w

the cratrn| prop. These mewelb: supges that o moderste meduction in feeding mmes for




Pacific while shimp resred @ hinfioc spsiems can enhinee growill perinmance mine
elfeotively than higher feeding mies. Howerar, ewcessive feed redeccion nesalied in
subaymimal prewih, Previous research bes shown that steimp receiving m opiomal feed
ameent el t0 gxhikit beller growih {& Sda e o, A2 Badloe contsing msrehial
progsn.  py-dydeonvbaryrae  (PHER  amd tacers  with  pepidoghoss and
Fipopodysacchomde in thear cell walls. which conmribaie 0 improved growth in celiured
species (fupomo efal’. 20041, The mie of bioflor s & naberal feed source is funther
reflecied m enhanced weaght gain el ol corverson rabo (FORE in shionp (Becorril-
Creliz ol uf,, J0OIRY,

The spedilic geowth vee [SCH) wis highest sn the BLA Uremtment (363 = 0275
day ' which was significently differont (1" < 0008) from the comrol (2,65 & 00 17% day )
arad WE treatment {150 = 1026% day ) ol nol froers thie N eesimenl. Thisst fialt: slipgn
wwilh Nipdings froem Koen o of, £2005 1, whssh demonstratial thal Picsie shile ﬁrnmmum
i 1 hladine syseem wchisved signilicendly higher 505K compared w dase culiured i clear
seawarer. The domining baowerid gems presem in bofioc. Bacidvs, Tas been shown o akd
dipestion and nutrient ssorption m o shrmmp. kadiog 10 improved prowih performance
(Watal o o, 1)

Suryived e shivwed alight vanations among, resments. The KA group reconded
the highest survival rate al 88 3% + DTH2% bt this wes not significanely different (P =
4K5) froen ihe conired or B enmenis, The N oiremimenl. whach followed o mormal
feoding rabe with biofllos, hal the kevest survival mio ai 75 81 ¢ 3839 These findings
sagrenl il the hinMe sy st does feod Tuivd ailver=e clfaczts on shndog sayival . Bepeotexd
airvival e in hiofoo-based shrimp faeming aypically range from 865w B8

(Rrummeniser & of - X004 Erammenooer er oL 204 Maich e el 20040 & Bowser




fecd supply within @ hinfios sysiem can ecrese cannihalism, whereas egher muries

avaibabality and feed nput iend oo improve servivald res (Khisojam oo, X155

Frpal 1tiliientism

Thera from dus awdy showed  signitionm differences: o fesd converskom miins
(FCR L, final protein contem and proiein retzniion scross treatments 25 onalyzed using one-
way ANOVA and Duncan's tesd (Tahle Xk The ressfts sugpest a 29% redocisn m focding
rala {MA tratment} with Badfloc mproved proscth perfimmeance and alsn aptimized feed
ellicngy and poodan ek, Additicna®y, the 5099 (eed sediction (B ieabienli led
v the et elficent fesd eadization {levee FUR), albaagh i fay sl misimse penlein
scenmaiation m shrimp, These findinps demorstraie ta priontisl of bofle echnokopy o

rodug Tl inprks whili massnining oF impeoving <hrmp prodeclion @Mciency

Table 2. Feed milizason of Pocifie white skrimp reered osing the hiofloe sysiem under

Peraimion Troutimuls
H ] i A
Faod comeraca mi B T T I [T T P Y 1" LA ] YT
Bl Rt cenaeRl gy 21 Wi far IEDE R A4l =12F nnlzoxy
Fraal preriz coeleei igh S 47N 1457 Nl 1oz 24T 15 24
Fridgin noce e (90 ILESERN 1T M & o, BT= 1R 34 = | I'F IR & L&

amaw e e d o g b A0 U Heien irﬂ'ﬁﬂ'?h-‘ﬁ-___il‘ﬂl vmba ke i@l el el -;I\-:D.l!dp-_
K iconpcl smwled foodiny mic sieheoi Bedliey N | exsdord Mecling rae wish Boflad, M4 e eded feafisg ree
ek ad b IV G Bl o] WH ol Tesd g res radaon) e AR5 il bedled:

The loel comvemnam rtio {FOR resnlis indicated ehat the MB trestment (502 feed
pealuction with baodlog) Fad the kesea FOR 671 = 004, which was gl mity lower
tha all niher reoteenis P o L03) This ssggests thar sheimp in the NE grogp ilized
thoir feod mos officiently, The MA treatment §25% food redeclion woth bioflocy oisa
demwesiratid & fvershbs FOR GO & 0 relMevting improsed Teed olfickensy camgems

g the coepifend (K03 aiwd the spandband focding rabe with Foelke (%5 eative ns, These Tmdings




dre constslent with e smdy by Padillo er @f. (30241, which reponied de the kKises
feeding mee resulicd i wn npenved FCR duning the norsery phase of Pacific white shrimp.
This sugpesis thai feed intike can be educed o bsodloc: besed shome frming wilhost
eompenmising prosluctivity, Soch an appreach coudd be particafady heneficial m super-
mensive sbrimp operations, where leed coss scooam for more thon &% of 1mal
operational expenses (Abreida of & 20N Binfioe 15 nich o essentiad minemls such os
rine. ipon. cakium. magnesium. and sod im. shich contrabute o Emproved feed usliestin
i shrimp {Uswisetusdbana or of, 20310 Sover] stodies Fave also mepeied beeo FOR
vl s an Do o syalome conparsd W adilinne! ohca -amer gl JAdipo ital,, 2E9;
Emiereaciann ., M1 1LEb; Kiamine iidier of o, 200448 X & Pai, 200035,

Alihough the iniiz ] preiein soment wes oniform s all trestments due b the uso
of ey sanne S, Mher wre significan) SiMenenovs in the final prodvin coment. The N4
trealinenl rexiliml m e highes el peoksin congil Ohl 85 2 245 gk, which win
wgnificamly gresier than the nhsepvad @ othe K oamd N oemmens. Thes indicnes the
shrmp in che Wov group mor oily exhitioed betier growth b also retshoed more dieany
promein. Microorganisms o bedfloc provide valsnbke prodeins, lipids. minersds, and
vitaming far cultused spocies, along with saepemos cneynies Tt sad digsrion {Becoril-
Crotds eral . 211E1, Previous ausies bave repaned higher Mochemical compound kevels in
shnmp cultursd in biofoc sysiems compared o convestionnl sysiems, Blely due m (he
presesce of uming scids, fadty acids. and ofber nirenis fund in bisdloc (K tenjan ool
M Ty The mnrsicmal qpualiy of hioflce can be mfloeneed by wrdes creemmmenial
bk, iwclinding Ernlp-:hl.l.lrt.m.ﬁaﬂml Py e, carbein woirs, Wdal sependcd
wibade, milinity sockmg densivy. light inersay, pH, and miorobial commimey compostian
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Proein releecian, which serves as o key messure of hiw efficiently distary Eoiein
ks otilieed il wnccarporated ime shrimp beomirss, was highes) i the BA (185 = | 155%)
ard BB (1873 + 1 44% ) treatments, Both values wene simificanily bigher than those
vhyervedl inthe control and N ipgimentz (P < 0051 The high prodeis reenimon m i NA
ard ME groups suigpeses thin bkl sepplememation enablies feed redecioa withom
impaineg shrimp's ability o effeciively retmin ond wtilize protein. The biofloc: sysiem
erbances proein olifeavon by converting & greater proportion of deemry nuiriceis inko

shrimp body s (Hwihy e, 00205
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The wawr gelily parapeers momsoed in e sudy, incheding sslinity.
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The salinicy kevels ool ieicments - remaesed within the wocepuahle mage for
shrmp farming, with relative sohilicy observsd throughou the experiment, pamicubod v in
the MA treatmem 1PAT ppil. Facific white shrimp can inflerte saliniy levels bermeen 52
Hppt S pcand pial,, NEET, thomgh the optimpd mmge o these poamed 10 bin o systens =
M3 e iPanggrshl e ol 3200, Vanimions insalinlyy cen nfivence the microblal
compesition in Wodloe systems | Emerencinne aral ., 200101 Hosain erat, (21} repaorted
thint chfomphytes were mone shorcdant s a sifinity.of 5 ppi. shencas dxoms thrived m 32
et Maintaining salinity wmund 37 ppd i benehicial Toe shrmg sullivadiom as 6 seeums an
wdgaual: snpply of digheos, slich serve s o Tood soie. Temperaiing » amddsr ¢ rscial
fetor, 4k sheingi one highly semaimes 1o fuchtions. The desaeded lavwpentine w el
treatmeni=  foll within the optamal mege of 23-31°%C for Pacefic whete  shrimp
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alkalmety comsampion. kealing v educed q:ll'l and alkalmay kevels (Brile o ol 30040
Ackiitionally, the mircaductsm of un exiemal cuban saire in te eaing cnyineoseesl
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