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ABSTRACT

3)

The alsie of this resesrch were in characierive e sifectveness of indovidunl Ijll.au:n
organisms munly seaeweed (Grecitanio vermeeaga) and blood coclde (Aamilarn gremenal in the
bileck: tiger shaimnp [Pereaser sorodnn Fabo} polyculinre sysiem bo saahilize culiure waser habdim.
Thhe= re=earcly was periooaned al at e Development Centne of Marine, Hrackish waster ard Shemp
Culsre | DO MBSO Karmang ., West Java, m phetic-cofed wooden tmks (009 5 06 x| m) with
o water exchange tor 43 days. The ireaineents were relnied e didferenos levels of weighs snd
culture meghnds of &, verrueens and docking donaty of A, erameey. Cullure methods mcudied
rwatteam ethesd nnd off Roatos methed with the semweed depeh of abomt 200 cos and Dem from e
waner sorface. Forihe ot meihod, seowesd was oow of shoar 250 g and 68 @ and For ot
Bt methad widh thalles bovmd of ahout 30 g and 200g wed hong S0 cm onder wster srfice
with interval of 2% cm. Stocking densiay of A, grarow corsided of 50, 141, me 150 (s m ©,
Frdveulture sysiem shrmp and seiweed of W0 and 200 each aftiachmens hung A0 e From sater
surface bal ivility (o sabilize coliure medin nd shenwed zignificimily different in shasp growih
Irons the eahes memmenis e e s polyoulnre with 220 0 segweed coRivorsd by
Bt melhed, &l the sysierms had suilahle colleary of micro-orginism hised oa magnificagion of
Wit oo abait 10F and soanl Recteris 100, Sepwesd, 07, ve v vt Fubd @haliny e pfso phosphoni
el erararion, Polyouineme sysieis ~Fwimg 1, oo wnh Moo oock ks (A prnena | revealed
that the hweest concestration of antal orgaeic migier inouliure water was found in ke rement Y
indivichaks of blood cockle por sgiare meler, Similar resiis weee B for ammonia #ad nilmie,
fmn ok for nitrate. In serm o reducing etal organic mager and ammeoonz corceniration in culiure
water, polycultene of tiger shrirep with A gronos ol 100 individuals.m® gave the best
prtormascs, Moroover, Lhe Righsa _HlB-'IJl P ol A goraaners Wi obgaiacd by polvoulingg of
shrimp (P, mencadon) with A gromess of @ stocking densiy of 50 s ™ el b By 100D el
150 s, Adier harwesting . ahring and Dlood ookl tissge wers Fouind o Tuve (e 1k
coneentratin of carbin. followed by mitrngen and phosplomes. A, prarers tisae shomed the
highesi gaim of phosphons.

Koy Wands - Cliure worer qwalitr; codimaaiaan megind,; prowsh mone; meetmg aenimiy




INTRODUCTION

Brckizh-water shrimp ponds and all other squacolivre envionments are

man-mds evosystems mnd represent subansts within their surmounding naturol
ceosystems. The major components of pond ecasysterns o the cultured
prginisms ansd the squatic environment., insluding all of its biclogical. chemical
aitd physical charactenstics and the smeient {feed and fertilser) mputs (Boyd,
1999, Shrimp farming can be separated info extensive, semi inlersive el
infensive culiuee systans (Midken & Redding 2000, Dhirckiorat Jeaderal Peakanan
Budidaya 20065 Pillay 204). Extensive shrimp farming s the oldest technology
and 5 Al waed By che majoriny of shomp farmers in Indomesia, However, in the
late 5075 and earky W05, due 1o Erk-:t forces, many black tiger shrimp farmers
switched their culiure practices o semi-imensive ond inlensive syapems. Conoreey
to the extensive svstem, infensive black tiper shrimp squaculiume practices rely on
high prtein feed peliets o produce high rates of growth and fo incress
pmdll:ti-:a. Infensive farming is breoming more dominant, incress ing the
pedentmal it of shremp Geming not jusi o e sormounding enyineoment bt

alaer v g svatam nself,

The main cause of envinmmenial degradation in intensive culiune systems

is the level of Dnpat sequired bo suppodt ligh production outpats. During

culmre period, a large proporteen of the high protean commercial pelles are not
assimilatad by the a.‘rua'mﬁ iPraimaveca 1994 and seitbes doesn o the pond bottom
as-pollitent material, Apprecimately 1095 of the teed is disselved and 1 5-508%
may remain pneaten {FAC F9F] 5. The remaining 75% s inpested. but 30675% §s
exereted 05 metabolic woste, producing lorge amounts of goseous, dissolved and
particolate waste (Lin e ol 1993), Subsequently, the pood effluent contalns
eleviied concentrations of dissolved nutrients (primarily ammonia b, plankion amd
ether suspended solids (Ziemann of ol 19925, The dissolved mutments sid organic
msterial in shrmp pomds stinslae IH growth of bacteria, phyioplinkton, and
aoseplankion (Lin o ol 19935 These sceumulated matenals may enhance
nnmgh.imuimaﬂxrn utrphicarion, and organic ennichment (FACH 19491 Pillay
2004} that can geserate unsuitable poad water quality for black tiger shrimp,
leading b disense puibreaks or even mass maortality. In sddition. during the water




exchange and harvesting time where the water nﬁnmpleml_-.- drained o,
untrested wasies or scownlated :’lEl.lnil:.' muter are usually discharged directly
inco the sarmownsding environment . Effluent water froem sheimp posds topical ly
comdains ebevated concentrations of dissolved W‘iﬁn!ﬁﬂ]ﬂ suspended particulates
conngrared 1o inflasnt wates (Joees e ol 20005 moumly in the forn of inorganic
nitrogen and phosphores | Pillay X004), Therefore, in order 1o mainiin s suitable
culture medium during the rearing perod for the cultured orgenism ond alleviate
negative impacts bo the surrmonding enviromment, fish fanrmers need te implement

i sustainable snd envitonmentally friendly cultore echndogy, such as
pelyculiare

Based o the dedinetion af Fn.ll]rl.'uhllrr.' asddiscussed un the '|'m:\'i|.'|u': r_'l:uJTﬂL':r,
e than one cultured organszm can be wsed within a culiure sysiem. pariculusly
where the ofher organisms are used o play ecological rmbes as filization organisms
{Lawir & Bran 1997 o support e maas cultuied orgasasms. Several previous
studies noted that macro algne or seaweed — G verriooen Troell ef af, |99
Troell er al, 2003 ) 2nal bloax] cockle — A, gramesa have abilicy to reduce high
vancentration of dissolved nutrient suspended particulntes {Fones of af, 200K §
prroaciuced by anguaculnre practices {FACH 200 Muller-Feuga 2000 Troedl exal,
203},

st nf bl stndies previously uadertsken on seawesd s bivalve @
filtration oeganisnas were net Carvied oot wsing a poalyveulie system Bt in
separated cultue units separating the main caltured organism rom the flzanon
arganisngl a b, 5o these neprescnl co-cultivated or integrated sguncaliure systom
rather thom pobyeulture. Generally, filtration organisms were cultivated in several
types of ponds, =ich as sedimentason pomd (Laear and Brin 1997, bodogicel
treatment pomd .mmirﬁnd {Balion & Tookwinns 2012} or drinage conal
ICrumarto 2003 Shimoda 2 af . 2005; Shimoda o of. 20068). Related o lhtapt of
water exchiamge. these studies were pertormed vsing Howthreugh system (lones o
ard. 19959 Jones e qf. 20002 Ballao & Tookwinas 2002 ) or closed recineulation
system (Cunarto 2003; Shimoda er af. 2005, Shimoda er e, 2006) or a
combanation of beth {Balino & Tookwinas 2003 Mates st al. 2006)., Although the

mesials ol these siales dhorwed il filration .'||:|-'|I|13.' mn rui,!ul,:'lrlg cameentritang of




aquactilture waste, there = o need to undertake advanced research en the filranon
ability of "'single-filiravion erganism’” in pelyculure sysiems. Information on the
filtration akality m more comples ecoaystems would belp develop mose effective
pedwculiure approaches for shrimp farmers. Therefore, this study was intended 1o
claracterize the rales of seaweed (6. verreeova) and blood cockBe AL gramoval
ae single filtmtion organism in polyouliore system with biack figer shrimp as the

main cultured organism,

EH.'I"BHIAI.S AND METHODS

The expernments were conducied af the Development Centre of Marine
and Brackish water Culoor MBC) Karawang, West Java, in plastic-coated
vonlen tanke (0% ¢ 006 3 | m) with po weater exchange throsghout the 53-day
expermenial period {rom September 1 o November 3, 2008), Sumples of water
quality parmmeters were analyzed of DCMBC Komwung, Fisheries L'ni'-'m'&
Jakarta (Sekolsh Tiggi Perikanan Jakarta), imd Tambak Fandu Karawang, The
uhiectives of this research were to deterntine the corlogicel roles and the sbility of
st e (07 vernacvmn ) and Bood cockle (A gromosa) as single filieation
organiam 1o stabilize envioomment i black tiger shmmgp (. moroden) polyculinine

AyELER

Stocking density of shiamp was 4 aslividuals v, Sheimp was adapted in
1Ecnn-.'rrtr: funks with the size I x 2.5 x Im for 3 doys and examined for WESY
{White spot symdmume vins) using polymenise chain resction (PCR) technigque
betore stecking, In temm of sepweed, the treatments were reloted to Gfterences of
culinvarim methads and the weight of seaweed. Seawead caltivation methods
ingluded “bottom method™ and “off bottom method”™ with two culture depth
Trearrments e 30 cm and 0 e frorn The waler surface. For the hollam method,
sedwesd restments were sown wnd for the off botiom method . seoweed was t5ed
witly absout 30 ¢ amdd B g mass ateach attachment and hung at astervals of 25 ¢in.
Furthermore. the treastment of blogd cockle consisted of 2 different levels of
stocking density ., Ln the expecinseatal design, pelyculiure systiems of shrong with
combspatiens of weight and coloored methods of seaweed and different levels of
blood cockle stockmg density produced several trestments s presented in Tablo
I-1 and Table 1-2, respectively. Control of the experiment (abrevisted by SEi)




was black tigee sheimp (. menodon | mosoculiue syatem (without fiftrtzien
organism). The placement for each cregumrent w the availobe thanks was

commplete ly randomesed and all treatments lad 3 replications .

Table 1-1
List of seaweed trearmant
P | Total
Freatiment [heserdption | el th |
5530 sepweed wiss evenly sown 246}
L5500 sepweed was evenly sown G
SLAMY | Seawerd was fied with abowt M) g at each 240k
attechment and hung with dapth of 40 cm s
intervals of 25 ¢
SLARD | Semweed was tied with abowt 80 g st esch il
attachment and hung with depth of 40 cm
intervals of 25 cm
SLOMY | Sesweed was tied with abowt 30 g st esch 240
sttschosent wnd hung on e water swrface ul
intervals of 25 e
SLOKDY | Seaweed was tied with abowt B0 g at each i)
attachment and hung on the waner surface ot
interyals of 25 em

There were no water exchange except the addition of water to reploce ks
due o seepage and evaporation. Expenmenal tinks were limed with 10 cm sand
collected from the ann‘, and then Nilled 1o &5hcm depth witly sex wiker £28 ppt angd
a:- aeration duriye experimental period. Shramp were fad with commencial fead 3
timees & duy at 0700, L4000 and 20000 h with a feeding rae of 6% of weal body

werght,

Mensurement of water quality parameters incloded disﬁulmdﬂjgu,
temperature, salinity, pH, ommenis, nitrite, nitrste. H:5, phasphate, total
disgolved solid (TDE), total suspended solid (TS5), und total orgenic matier
{TOMY, The first four parameters were messured every 3 days at dawn -~ 506 h
bl oo - 11000 hoand the atber parmeiors wers messined every mao weeks,

The growth parameters messured wers weight of shrimp and blood cockle as well




an weight of seavweed: these were measured before stocking and & harvest. The
messurement and takbng water sample were pedformed at sbowt 10 cm above
battaum of expermmentsl unit, Dhissolved asygen, termperature, salinsty and pH weee
measuned by multi-water quality parameters checker. The meisurement e pmct
of sdlinity was Arage refractosalineincier. The reat of the pammeers wers
observed by using Sphectirophotometer Cptima — BFI00, The measurements all
parnmgters followed Standord Methods of APHA (1959 Alers & Santika

{1957}, Effendi {2003)

The resulis were analyvsed using one-way  ANOYA and  considered
sagmticant af an alpha level of (103 (Supranto 200,

RESULTS
Shrimpeseaweed polyeul fure system
Fhyvsicn-chemival aspegis

Saoane al the main waler gualing ;Er.ll'nﬁlm observed iaclisked dissolved
pnygen (DO, pH. salivity, emperatuse, armaonis (MHx), setrite (MO ), nileste
(M Ch b s Gl organse matter (TOMY. Besalis showed thit concentraiaon of
digsolved oxygen were relatively lower and moee flat trend in the sady ssoming
tham in the shemoon (Figure 1-1) Cme week after siocking, the highest DO
OB el H‘Liﬁin the morning amd @ noon wese observed in treatment SL430 of
abowt 3,36 me. )" and 486 mg I ( Appendix 1-1). respectively. In general. all
treatments shoawed similar patem of stable endency of DO concetration.
However, just ofter day 3 of down observntion ond day 10 of noon observation,
tresibmenl LA am] 450 wevesled higher DO concenirasms Msan e otk
treatments (Figure 1=1},
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Figure 1-1

Disscdved coyvgen conceniration measured every 3 Gays in dawn (left) and
moon (Figth) in polyeulire Back ager sheimp with seaweed

Al trestments showed a shmilar patesn of tendency of temperaiure, pH.
and salinity. Temperature ranges were aboat 28 - 31.30°C in the carly morning
and 2837 - 32.13°C in the afternoen | Appendix 1-3). Stanted from measurement
o day 10, wmer iemperare showed rising endency . pH values did pot exceed
8.5 und remuuned above 740 throughoot the expenimental period (Appendix 1-23,
The bovweest (T0OT) & highest (8 44) pH valoes were recorded on day 4 at dawn and
aon day 36 at noon. respectively, During the experimeniad pened, the fectuntion of
waler salinily wis about 4 pp CAppendix 145, However, the lowest and the

highest solinity ot diwn mensurement was 2% higher than that of a1 noaa,

Armmonia eoncentration ended ro be low m all treatments just after day 17
of the experimentul period and incrense afieraard. except weatment SEA30 nnd
SLARD (Flgure 1-2a). However, accondusg w0 the decreasing amunonia
wencentration, treitment 5530, SLA30, SLA80, aml 5L were significant
different decreasing rate {P<00.05) than treatment S550, SLOBCK, snd SBO (Figure
I-2a and Appendix 1-5). Nitrite conoentration presented & similar parern to the
tremd of ammonin {Figure 1-2k). The freatment 5LAN and SL45) showed
comdrary trend snd had sagnificant higher ability (P05} of decreasing nifrite
concenirstion than the other treatments (Figure 1-2b amd Appendix 167, The




lowest consantration of last measorement and haghest abilaty -;.lemﬁnmg
comcentration were recorded an treatment SL430 of abour 01005 mg 1" and
052040, 194 mig 1! and SLAS0 of about 0.1 589 me 1" and 0 388020070 me ",
mespeciively (Figure 1-2b and Appendis 165, The rest paramesers had significan:
higher conozntrtbon ab last mcaswrenent and lower decreasing concentration of
nitrite. Witrate comeentration of tregiment SLOM & coniral {SBIO0 ) showed
decreasing tendency and the other trestments presented oppos ite fendency {Figure
I-2c). Treatment S580 and SLAE0 revealed higher decrensing concentmikon of
nitrste than the others (Figure 1-2c and Appendis 1-7),

Contrary (o the previous pasanetars, hydroges sulphede revealed
increasing ol all reatments (Figmire 13a). Redscing hydrogen sulphide
comseenteation of treatment S830and SLA30 wied e signaficant differem rom
SER0 et signilicant different from the other treatments {P00.05) (Filgure 1.3a
aind Appendix 1-B). Treatnen: SBO vevealed signifacant increase i hydmogen
aulphide concentration (Appendix 1-8). Dunng the n:xpl:nrrEI. T
concentretion presenied decreasing temdency (Figure 1-M). At the end of the
experimenl, reatment SLARE revenled significant different from the other
treatments (A ppendix 19, Treatment SL480 showed signilicmily higher
{E0O4TOLD, 35U mg I obility in reduesing TOM concentration than that of the
viber tremiments (Figure 13 ant Appendix 1.9,
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Measurement resulis (lefi graphs) of and rewcing concemratien (nght graphs) for
arfipnedtia fal, mirice (B), and slirse concentration () ia polycultisre s vstem of
black tiger sheimp-seswesd and bleck tiger shrimp monoculture svstem

CGienerally, PO concentmition of most treatments tended to isrense at the

beginnng of experiment persod and decrease afterwand except treatment SLARG,

Treatment SEARE showed relatively Mot rrend of PO comeanimtion froen Girss 1l

laat measurensent (Fligore 1-3e¢) Treatment SLOGH was nol siznefcant different

from reanments 53530 and 5B s controd it significastly soumd lower than thin
of e pest poramscters (Figare 1-3¢ and Appendix 1-100.
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Menswrement resbts (bett graphis ) of and reducing concentration {right graphs) for
hydrcaen sulphyde (&), wotal organie mateer (). &l plaosphate cmceatration ()
in polyeulre sysiem of black tiger shrimyp-seawesd and Black tiger shrimp
manasulfane system

During the expenment, TINS concentration of treatment SLASD tended to
decrease signilfieamtly (Figure 14 « apperd, A1 the end of the experiment,
tewatrment SLASH and 5B0 as conteed demonstrced signaflicely higher ability in
reducing TINS comcentration (F< b 05 ) than the otber reatments (Figure 14 .
upper and Appendix 1-11). Meanwhile. reatment 3530 md S580 had
sgnificantly lower abibity o maintaning concenteation of TEMS than the other
teeatiments. All reatmeits except SBO as control presenied inercas: TSS
comcentration at the end of experiments { Figure -4 - lower), Treatment SBA o
comdrgl by empboying moroculure sysiem showed sgnilbcanly higher reducing
TS5 concentration {(P<{LES) than the odher treatments (Appendix 1-12},
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Total Dissodved Soled (TOS) fuppert and Total Saspended Solid (lower) in
pelyeulture system of Mock tiger shnmp-seaweed and Black tiger shrimp
musoculiume sysiem

1] cal

The main indiesors of success in aguaculture prachices ore the mortality
aneld growih rate of shrimp as the main colired o ganism. During this expeniment,
all individuaks of shamp in one replicateon of treatment 55300, 5580, 5100 and 1
incli vidual sheimp in ene replicats each of treatment 51480 and SL30 died
{Appendix 1-14),

The average harvested weiglt o all rreatmests vaned from 1083 o
19,98 g per individual shrimp, Belaed 1w the shamp growth, the averssze daily
growih rate was nof signifcant different ansomgst treatnsent 536, SL430 and 5L
80 amd siznificant ﬂirﬁmt from tresments 3580, 5130, SLE0, ad SBO0
(b 05 (Flgwre 1-5: Appendix 1-13; Appendix 1-14: Appendix 1-15;
Appenidic 1-16).
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Fipure 1-5

Average daly growth rate of shomp (left) and seaweed {right} in polycafune:
Ay abem

The sepwesd wsed in this experiment had o wide range of bicmass at
harvest, The podvealiire black tger shrimp witl botim method of both 2 g
{treetment 5530} and 640 g (trewtment S50 hd lower average hivrvested
biownass of about 203,35 g and 34080 ¢ duan th of siocking ., respectively
{Appendix 1-16). The heaviest wergl pain was performed by weatiment SR
{polyeuliure with B g seaweed of each attachment ) with the sverspe daly growih
nite of sbout 55332722 561 o, However, its wverage daily growth rate hs not
sigailicant dilterent compare fo trestment SLAM) and SLO20S,

Furthermores, C, ™, and P content in shrimp and seaweed tissoe wene also
measured, C content in shrimp and seoweed tissue wis higher than N and P
oottt [ Figure 1-6). Stanstically, concentration of O in sheimp usioe of
ireatment SLAR0 was pid = gnificant I.JiFE:nl from treatment SLOED but
sagniticant dif ferent concentration from the other raatments (P<h05). Nirogen
winscenbration of treatments 5530 was nol significant differcnt feam eatneat
SLARD il SLO30. Howewer, the treatmnent SLAS0 amd SLOA0 were found oo
significant dif ferene from the rest reaiments . The Phosphormos concentration of

freptment SLIEG was signiticant differsnt from the other trestments (P<D.03),

In m‘lmcdﬁwc iFigare 1-6), 5LA50 and 5L480 hoad significant highesi
womcentrstion of C but there wos no significant difference between treatments
SL480. 5520, 5580 and SLOK0, The kosest concentration was found in treatment
SEE0 amd SLO3), Concentration of N wis net significantly different amengst the

treabmerts. Concentration of P oof treatment 5830 were not sigofacant different




14

from treativent SLARE bt were significandy different from the others treatments.

The lowest concentration of P wos aucibuted by reament 5580 and SLO30.

Dharang ¢ xperiment, total number of Wb ién'emm.:nm S580, LA and
SB shovwed a relatively fiatb trend and bit decrease @ the end of experiment .
However, ¥ibrio mumbers in the other reatments showed a tendency o incosase al
the beginning at the experiment and decrease boter (Fipare 1-T7). A different frend
was observed For todal bactenial, There were two commuon tremd of fotal baecterial,
Firstly, the trend of trentments SLOS0, SEA30, LA, and SBO was simikar to that
ol tertal Kikerio (Figure 173, Secomdly, o tendency in reduction in numbers
theoaigh the course of the expeniment was séen m realments S530, 5580, and
SLOA. Ax presented in Appenlix 117, a0 the end of experiment wmal Vi sl
bacteriu hod similar levgls of about 10 (al Viberop and 100F - 0P (bacteria ),
respecively. However, at the end of the expenment treatments SS50 and 51380
Dl igloer iotal aumber of Vibeeo than the other theatnseints of abowt B13 «
LOF 2000, 1 CFUmil and 8280 x 10713115 CFUm, respective ly {Appendix 1-
183 Mumber of weal Vibedo in ireatments 5530, SLO30, and SBO were
sigailicantly higher them in 5L430, 5L and sipnificantly lower thon 55540 smd
SLARDY, The number of wral bactena in treatment S3800 was sgaificantly higher
than 5531, SLAM), SLOM), SLUED, and SBIE SLI30showed the highest total
bascreran count amenng<r e ineatments. SEOEG was ol signilieant dafferent Trom

S8 {controli and showed the lowest number of total bacierin amengst the athers,
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DISCUSSION

Chse ef ihe components of the sheimp pond culiure ecosysiom is uﬁm- s

the culnine medwm which inemes ecologically with ether camponents. Dunng

the rearmg peniad, water quality of sheung poad tends 0 deerease due w0 added

prosduction inputs. Using of filtmation organisms,

sich s segweed (G, wa:wm

aiwd Blososd eockle (A, gromesal on o podyculiem system secims o b able o nedisce
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the environmsental mnpects of cultore sctivites. Seawesd o8 a platotfophic
organism will absock micro- and macne- dissodved nutriems foom the
arviepiment. Meanwhile, blood cockle as a filtee-feeder will ingest dissodved and
suspended pariculates from the enviconment. Therefore, both those filiration
organizens natarally seenm 10 be abde to reduce organic aml s ganic substances b
the culture medium, One of the ecological consequences is o Anbilize shrimp

e culiure hokitak

Shrimp-seaweed polyculiure sysbem

In this study . employing G verrvcssa with differem levels of stocking
wistght and cultivation methods improved weater quality. The conceatration of
dissolved oxygen concentraion increased with the method of sepweed cultivation,
Black tiger shrimp Podyenlture with O, vevrwecss hung 20 cm under witer surface
showed higher dissolved oxygen concentration than the other eatments, It
probably due o diffusion and solubiity me of osyzen in water resalted from
photosynihesis (Bowd 19492 ), the concentrvtion in diwn was boower than in the
altemoon and the position of seaweed in witer column, Afer day 30 of dawn
ebservation of experimental pesiod, DO concentration 1 the shramp polyculisre
with semweed cultivated by bodtom and on the surface water bomg-line mathods
decrcased much shamper than insheimp podyculiue with scaweed caltivaed by
hung 40 cm from watet surface, The position of seaweed cultivation to the water
aurface influcnce sun ligth penceration, photoayathesis rate asd subscquently
retated tolhe adding up of dissolved axvgen to the culture water. Botbom method
culinre will cose bower intensity of sun ligih and photos ynthesi=s rfe of seaweed,
On the other hand. om the water surface position, seoweed will expasure 1o the
lighest sun Iigl'h mdeEmsaly hial s ¥pen et reel Troam '||-]‘|-|1I|:|:w._',.1||'hn::-:i.~: fIess
maight easly be released ot to the air due to the low water solubility mate,
Thetetone, during the emﬂrm:em-]mlyullmm {shrmp — e, verrucesa) wWith
seweed hung 40 cm under water surfiace provided more than the minimum
requirement of DO cpncentration aceording 1o the reguitemnant tor black tiger
shirimp culure of more tan 3 mg ]’ (Boyd 1992 Boywd and Green 2002

Drareoasn 1993 ). Buitable dissolved oxygen concentraton of shrimp culiure water
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i one of main importan water quality paransetens o suppen growt and sorvival

ol shrirmgp amd che other ecobogicl processes within coliure ecosysaiem (Baoyd
19000 Hawerton 2000 ).

Interesting resulis wiere observed in all polyculture system black figer
shwimap (P owroclon) with G verrecosa o teem of ammonio, nitrice. nitrace,
hydrogen sulphide, total organic matter and total dissolved solid concentrateon of
which tended 1o decrease with culiure period. Aguaculivre practiess lead 1o have
orpanic muotter rich sediment accomulited on the: pond bottom and deproded water
q:u:l.l:l;].' from which mav couse :ul:n1phir.'.'|l;'u1n.h:.'pﬂ11lrri'|'hin:_::|ti|1||..i|nlj T [B03
coascentrztion { Danovan 2001 Pillay 2000; FACD 2006}, Decreasang concentiation
ool several wiater quality porameters wene comparable to the study reported by
Junes and Preston (1999, Seaweed as a phototropic organism cultivated along
with shruep o the same culoure anit mught have the abilaty o Uit up 1
coiscentration of cultere witer habita and ensuie ecological process inc luded
production, consumption, and decompozition (Zonneveld er af, 1991; Wetzel
1993 It might reduce muricnt loeding resulisd by shrimp rearing actiyites
{Tmﬂ 1909, Dhesodved oxygen concemtration trend appeared 1o have relationship
with the concentration trend o ammoania, oitrile, niicaes, Wil organs: maker, aml
phosphate, The decomposition proeess of erganic substances was supporied by
:|'¢.'|i|:.ﬂ:|i|il1'| ol dhissnlved nLygen comcenination {Boyd FSHE Enad-Hansen LR
Effendi 20013, Since, ammonis concentration in aquacelture ecosystem tends 1o
Incfease warly cultore '|:|-_"|1|'“|-:| resulied Trown Dish exerenion 1Hnrgren1.-|-_- & Tucker
20043 I thas smady G verrnecsa i pedyoalners with sheimp might bove potentaal
tor playing an amportant ecobogical mole i order to mantan suizble water culiare
mizdia for shrimp, redated wothe DO, aommoeniz, nitite, meraic, vdrosgen sulphide,

toal erpanic motber and total disselved solids concentmiion,

Momeower, the range of those witer quality parameters was within the
mnge of Mock tiger shrimp regquirement (Boyd 195)). The highest ammonia,
mitate, and 1otal aegaic paier conceniration was fomsd an the monoculnm
system, This may have resalved from ihe Tower stality of the sysiem o oxidize

and mineralize accumulated organic maner (Kwed-Hansen |996). Contrasy o
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results inentioned peevieusly total suspended solid was not atfected by the

inclasion of G, verrieos.

Black tager shrimp (Peres pigenodon) as the mais calture ovganizn can

b used ns & biological indicstor of achievement of sguaculiure practices . The hest
givvwth rate in these experiments was observed from the shoop polycalune
system with M0 and B0 g seaweed hung 40 om under the water surface and
sepaveed cultivated by botbom method with ol weigphe ol 240 g, However, these
grooath rates were kvwer than those fowrsd by Lamare (19930, Another result of
hirﬂl':gil.:ll tactors imvestipaions were bacterial colony wml €0, W, P content in the
shrmp and seawead tissve, All differemt culture 2vaems did ot alffect the colony
il Wik samwd 10mal Braictenia. 10 s comreary o/ the study performed by Jooes amd
Petrerson § 100y and Troll e ad { 1998, In geseal. shong absorbed aitrogen
trom the eoviemnment and eeleased plosphorus to the system. In contrast. sepweed
could absoib phosphors from the svsrem, It ssens wo be wseful in maataining P

entration within the system. Because, in sguaculiure practices, phopharues
inguat through feed rang from 68,8 (o Wh6% of tee fotal (Thakur & Lin 20630,
Bessdes that, phopsphorus has tendency to be demobilize to the system (Bovd
4410y,

CONCLUSION AND RECOMMENDATION
Conclusion
Based on the result of stedy concluded as folbopws!

I, Black tiger shrimp (P, senodon] polyculiure with seaweed {0, veerwrona |
wits tied with about 30 g al each anachmen and himg with deprh of 300cm
from water surface had ability 1o stebilize cul bure medin by maintaming
several wiater qualily paranshers.

2. The best growils rave was achieved by polyculiure system of black tiger
shromp (. ooy wath 30 and B0 g seaweead (Or. werraensa ) ot each
attachment and hung with deph of €0 cm feoo water surface and 240 2
seaiend cultivated by bottom method.

A, All the sysiems Bad suitable collony of micro-orgamism besed on

magnificatien of Vit of about 107 and total becteria of 10%,
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Appendiv 1-1
Resubts of dissolved oxygen dmg" ) messurement in dawn in pelyveuliore black
tiger shrimp senweed
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Appendiv 1-2

Resubts of pH messunement in dawn in pelyvoulivre black tiger shrimp seaweed
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Appendix 1-3
Resulis of emperatre (Cimessurement in dawn in polyeuliore black tiger shrimp
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Appendiv 1-4

Resubis of Salinity {*edmeasurement in dawn in pelveultiere blck tiger shrimp
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Appendix 1-5

Resubl of statistical analysis of mean vahe250 of reducing smmonin ab first and
Izt mensurement in polyeulture Mack tiper chrimp imd seaweed
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Fesult of statistical analysis of mean value25D of reducing mitrte st farst and Last
messurement o polyeultune black tiger shrimp and sevweed
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Appendiv 1-7

Besull of statgstical analysis of mean vahe=50 of raducing nitnse @ firs and last
ineasurement i polyculiune black tger shrimp and seaweed
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Result of statistical analysis of mean vahe230 of rducing hdrogen sulphide al
first and lost messurement in polycultere Hack tiger shrimp and seaweed
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Result of statistical analysis of mean valuesS0 of redocing phosphate an firs) and
last measurement in pedyealiure Mock tiger shrimp andd seoweed
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Resubt of statistical analysis of mean vabiesS0 of reducing tots disselved solid a
tirst and list measurement in pobyeulture Wock tiger shrimp and seaweed
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Resull of statistical analysis of mean valuesS0 ol reducing ol suspendest salil
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Average weight o stocking-harvesting time and absolute and daily growth rale of
ook tiger shrimp
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Shrmp merality mie in pelyooliore black tiger shrimp and seawsed
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Result of ONEWAY ANOVA Growih of black tiger shrimp by tresiment in
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Pezult of stastical analysig of mean vaheeSD of duly growth rate of 33 rearing
penad of black tiger shrimp and seaweed in polyeulivre system
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Resull of statistical analysis of mean vabhmez3S0 of Yo and kial bacienal
colloni at last mensurement in polyenlture black tiger shimp and seaweed
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Environmentaly friendly shrimp culture technology: the
effectiveness of seaweed - Gracilaria verrucosa as filtration
organism in maintaining physico-chemical culture water
habitat

ORIGINALITY REPORT

12 11« 7« 1o

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Abhijit Mitra. "Estuarine Pollution in the Lower
Gangetic Delta", Springer Science and
Business Media LLC, 2019

Publication

2%

o

ndl.ethernet.edu.et

Internet Source

T

e

www.aquahana.com

Internet Source

T

-~

WWW.pcwp.tamu.edu

Internet Source

(K

o

Claude E. Boyd, H. R. Schmittou.
"Achievement of sustainable aquaculture
through environmental management”,
Aquaculture Economics & Management, 1999

Publication

T

www.researchgate.net

Internet Source

T




=

espace.curtin.edu.au

Internet Source

T

www.lajar.cl

n InternetSoquce <1 %

n Isao Tsutsui. "Growth of giant tiger prawn, <1

. %

Penaeus monodon Fabricius, under co-culture
with a discarded filamentous seaweed,
Chaetomorpha ligustica (Kutzing) Kutzing, at
an aquarium-scale", Aquaculture
International, 06/30/2009
Publication
researchspace.ukzn.ac.za

Internet Source p <1 %
WWwWW.coremap-2.com

Internet Source p <1 %
www.senckenberg.de

Internet Source g <1 %
dokumen.site

Internet Source <1 %
Submitted to University of Greenwich

Student Paper y <1 %
krishikosh.egranth.ac.in

Internet Source g <1 %
www.agric.eov.ab.ca

InternetSourcge g <1 %




Maria-Teresa Borges, Patricia Silva, Lidia <1
Moreira, Rosa Soares. "Integration of %
consumer-targeted microalgal production
with marine fish effluent biofiltration - a
strategy for mariculture sustainability",

Journal of Applied Phycology, 2005
Publication

Thakur, D.P.. "Water quality and nutrient <1 o
budget in closed shrimp (Penaeus monodon) °
culture systems", Aquacultural Engineering,

200303
Publication
crsps.net

InterrEtSource <1 %
libres.uncg.edu

Internet Source g <1 %
www.mdpi.com

InternetSourcep <1 %
www.science.gov

Internet Source g <1 %
etd.uwc.ac.za

Internet Source <1 %
open.uct.ac.za

IntErnetSource <1 %
repository.poltekeskupang.ac.id

Inteﬁet Sourcey p p g <1 %




seafdec.or.th

Internet Source <1 %

Alexia Omont, Regina Elizondo-Gonzalez, <1 o
Eduardo Quiroz-Guzman, Cristina Escobedo- °
Fregoso et al. "Digestive microbiota of shrimp
Penaeus vannamei and oyster Crassostrea
gigas co-cultured in integrated multi-trophic
aquaculture system", Aquaculture, 2020
Publication

R K Alfisah, | Rusmana, T Widiyanto, R Affandi. <1 o
"The Abundance and Potential Activity of ’
Nitrifying, Denitrifying, and Nitrate-
ammonifying Bacteria in the Vanamae Shrimp
Culture in Karawang", IOP Conference Series:
Earth and Environmental Science, 2022
Publication
dyuthi.cusat.ac.in

Int{rnetSource <1 %
hdl.handle.net

Internet Source <1 %
jifro.ir

JInternetSource <1 %
link.springer.com

InternetSF())urceg <1 %
era.daf.gld.gov.au

Internet Sour?e g <1 %




"Species and System Selection for Sustainable
. <l%
Aquaculture", Wiley, 2007

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



