Improved pond productivity
through integrated cultivation
of red tilapia (Oreochromis
niloticus), tiger shrimp
(Penaeus monodon) and
seaweed (Gracilaria verrucosa)

by Cek Turnitin

Submission date: 26-Jun-2023 12:44PM (UTC+0800)
Submission ID: 2122749476

File name: 6.pdf (1.3M)

Word count: 6961

Character count: 33997



IOPF Conference Series: Earth and Envronmental Science

PAPER - DPEM ACCESS You may alse like

Improved pond productivity through integrated —-m;:---*-"
cultivation of red tilapia (Oreochromis niloticus), i ety
tiger shrimp ( Penaeus monodon) and seaweed : w,n P

(Gracifana verrucosa) in Maros, South Sulawesi, T

[:TH =R
Bl e 2 s e, E b el

BN

i Sl i LA L WML Sl
Indonesia s T gt s | i

ool i L e e ik = R
T cibe this sricle: B Paniors ¢ e 2020 IOV Can S, Eavis Envvon Sov B2 012001 1 Vi s pen iy My

T LLE,
1B AFHAIF USHEE]
TSN, adatice

-]
Daanl Wang I:'m'l:uﬂnu;n:ﬂ. Eic
Brpsliy Compreh &1L

' irwe W S g ber oqadi lisa e arhoreanorda

Connect with decision-
makers at ECS

&5 wilh EC
%, and advertisin

Tl o rbant wiid Sderiokded o 1P addreks 100215 35127 on 25080000 & 1500




%ﬁmﬂ intensalcalion; A new pamgon borsusininashle susculione I Pablishenp
Caml. Sorics) Eordh and Exviemmental Scicmec 521 (20200 0H20KH . oo ERCEDSE 755-13 1552 LAEAT 2HI L

Improved pond productivity through integrated cultivation
of red tilapia ( Oreochromis nifoticus), tiger shrimp (Penaeus
monodon) and seaweed (Gracilaria verrucosa) in Maros,
South Sulawesi, Indonesia
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*Corresponmbang autbor: By ey oo oo

Ahstracd, Mgzl langd wee for brackich water aquaculiure his not been filly ssed optimally,
due in vanoas prohlems, sspecially lew pond peeductivity cased By degradaton of wiser and
anil guality, Dne effive o0 incsea e o] prodeciivity S sgquaoilnee 5 inegrmesd culzivtion
{palyomliured with vanoes fisheries commodities. The pamess of tes reszarch was Ioincrense
thie prodictivioy of ponds thmigh polycilnere of red tilapla, oper shamp, ond scewesd. Twelve
cunthemy ponds were used for this sy, encd porsd of 2.%K0m° The nos Potyculiire syiens
ermployed i i this stedy were A ped 1||.:||1|:1 (1 main'L, tiger ':'hnn"'l (ER I ) i' ol srameexd
(0,15 kp' m 1; B Tiger 'Ulll'lli'll'l i< l-l'h'l'll'l and serwesd (1 |" kgl O e Tk () TI-'I-'I'I'l"I
aredl Higer stmimp §2 nos'm’ i oand 3 red silapin (2 moe'm’ ] and senweed (015 ig‘m'l The
ressts showed that the highest survival e of red tilapia was recarded in D (7. 3231 5%) and
Tl herwsr (in A& TR 5= TR%0 MoamSile, (b Riphest tiger shiiing survival rarg sns pohieval
in B T2 240, 50050 followed by A (6. 025, 02%5 and 'l.' itk ) 15 %) The highest |1rl:||]ur||m
ol med filapda was regonded in I (T'It'l T kEZ.5H m :l. wilike the Iigbesy proghictiog ol e
ahriimgs was biv B 1000 Lg/Z, 500 'y The fosd cosversion et (FCR Y i the red Ik v
the highest in 0 (1.1 9], Sallowed by C aned 400 115 2ad 1.03), whibe the FCR fivr tiger shrimp in
all the reamenls Wies bess i 1. Edoiamic analyeds owad et the IeEhss profin ger ok
was abtmined in [,

1. bwtrwduetion

The aguaculiure sector is an importand pan of the naikanal in Indonesin, As part of maritime sconamic
resources, he aguacifnre sectyr coniribuies 0 e fisherses secior for Indonesia's gross demestic
praduct (GOP) However, paralbel with the incrcase 10 aquaculiure procdhuctiom, especially brackizh
witer culivartion hes an impest on the development of pew land Tor ponds. Indoinesia hos very lamge
natural mesourees, = it has the oppertunity 1o suppon mercased aguoculnare proution, speciolly
fruen hrackish wata aquacaliuee. Potttial land fiw brackish wabe aquaculiune reaches of 1,%64 3310 ba
which is spread over several Lrge islands such a= lava, Sumatrn, Sulawesi, Kalimanton, Maloko sod
Papua and cther islands, but only arousd 6530508 ha (21 94%) has boen wsed [§] Adquacuhue

wl rodenl Tromsy [ins sk fuay = -n.-ugr e e ol e pale Cormms Alinbalen 200 one Aos Liefie= ks dnbilien
i B ik @Rl itanken dinbdien b B addlon sl aml U DES o Ue wirk. jaureal oibilam cesl 1411
Puhlished mdar Bcarce by 100" Publisherg Lid 1
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developmert gets high success i it is carried cut by ideal soils, Meanwhile, not all of the sailablke
land can be vsed for aquaculiers ponds due o vanous problems, Bacanse in general coastal ponds ane
dominated by pent and scid sulphate soils or azseciations of the two bepes of sail [2]

Al present, suitable bad for agquocaltare s Bmited. on the other hond the cendition of pends with
low ol proshoctivity iz o potenteal fo beveme abandoned ponds becuss it is difficalt % use for fish
wr shoomp Fanming duc o vartoe problems. Meanwhile, isensive shrmp Sy wih high stocking
density requires high amoone of feed, ared gensrmies waste, Such waste can cagse conemination and
currpliacation n waters and an impact on environmenial degradation in cossial areas [3-8).

As brockishwater Aguoculhore poncs are wsunlly bocabad in dudol areas with low soil productmaty
and negative impact oo water guality, sach famming often fails te barvest [V, 8], However, such ponds
can e waad fooincresse squacultare production through pofveuliure of shrimp ond fesh [9]. In
Indane=ia, polyoubiue wchnalogy has heen develeping for 2 bong tsme, bud it has nol heen
eopnomically femsible G naw

The polycultune sysiem can provide benefiis espreially i wilizing space and  cormmadit
diversification [10], Meanwhile, fish growth mifluznced by intemal Factors, nomeby penetic and
physiological characteristics, and external factors selabed to the environment especially water and feed
quality [11, 12]. Some commoditics that can be developed for polyculiure in brockish woler ponds
Inchude malkiish, tilapin, viges shelmp, Pacilic whie leg shiamp, seaweed amd molusca [%, 13-17).
Howewer, the chaice of these commoelities is adjnsted ta the condition of the pond ard the pvailshiline
of compnodlitics that e often found arownd the location of cubtivation.

Physicochomical tactars in sguocubbere pend sand indovidun] agquatic anmmals or their symengisic
influence ploy son imponan wle @ e success of pood production [18]. The grewth of fish, shring
and z2ee weed alse depends on ihe mquali:r in the ponds. Water guality is very imporiant in fish
Carming, especlably in relano 1o the survival and prowih of (sh and shing B pasds (5, 19-22) I
nddition, the presence of seowesd inthe pobecahore con absoch excess mutrients or 2 0 biofilter so that
th or quality remmans stable [23, 24,

c% development ol tiger shrimp Fanming | recent yearns has conbnucd o decline, due o ibe
impact of the low quality of the envonment md the occumence of varkeus diseases of shroap and
throueh pelycabture, it ks expecied thal the production of tiger prawns in pends con =6 be ineressed,
Tuger sheing, red Hlapia and sea weed Carming @ stmple techaeksgy, and the tleee cormmaditios have
axcellent domestic and export morketmg opportunstees [25] Hed tilapes that are coltivated o ponds
urrler podyeuliure system provide cvcelfent weight growih because those fish begides pating artificial
feed are also graee algae thot grow in ponds. According to Troedl [26] and Pantjam or al [24] g5
farming in poods with a pobyeuliure system reduces fish and shrimp manality rutes becowse i can
improve waler quality ond inhitit the development of dizease I pends. In addivien, polvcubure con be
effickenr In water tie and provice irents snanganic for scawoad 7). This sudy aims 1o determine
the merease m prodictnvity of idle ponds tbrough mbegrated cultivation of red tigpia, tiger shrmp and
seawend,

i ﬁtﬂiﬂl and methnds

The situly wes caricd out fom April-Augast 2015 i the exparimental ponds of the Roscarch Institue
for Coastal Aquaculiure, Maros, South Suliwesi. A todal of nime earthen ponds cach with an oren of
2,500 m” were nsed 1or this study, Sampling of bomom sail in the experimental pond wis conductod 10
determine the initind sml chamelerstc comditions. Ty enprowve the prodoctevty of pomd bottom . soal,
ol remedizton was cornied out which includes sun drying of the pend bottom seil water onmersion,
imimersion water disposal, liming ond fertilizabion. Deving on the bodtam soil before cultivation was
fporant e raluse orgasic mane ad oxie compounds. Add v spaces after Full siop as s
earlier drving wos carmed oo far -2 weeks (depending on wenather corBtions). Pond drying was
rendy o b used for cultivation, i the soil botiern that visually chameierized by cracks in the soil |sod
the sml redox vahue reaches = 430 m¥. Immersion water m ponds at o depth of 20- 2 cm was carmed
sl atter drving the pond botiom with the aim of dissobvang tocic compound after drving the seil.
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Application of lime (dolonsie) o o dose of 230 kg per pond (10 son'hel o increese the pH ol pond
water. I acklitkon, 1o acoelemie the grosdth of natural fosd, pomd Boitoam was fernBzed wicth wrea s
super phisphat (5P}, each given ot o dose of 23 kg per pond (18 kp'ba) ord 25 kg per pond (100
kphan,

The spesies of culium wsed for polyculiure in this siely consmtal of eed tilapia (e firowl
milodicus ], tiger shrimp § Pesmeey onnoder) and scaweed (Crecilarér verrwema). Male monoses nod
tilapia seeds were obeaingd from o haschery of Ceniral lavo, Aduptatien and scclimatization of tilapia
sy 1o galinity wis camried ow before sticking in the pond. The size of fish stocked was 42-4.1
wiish (average 4 8:0.58 g'fish).

Tiger sheimp seeds for this experiment were Post Larva of 20 days old {PL-200 obtainead fiom a
hatchery in Barro Diserice, Soaih Sulawesi; while scaweed { Graciide vermioose) was abiained from
ponids locaied arnmd the shdy area. :

The polveuknre compesitions (ried in this study were o5 follows: A} red tilapia (1 so/m), tiger
shrienp (2 noshn’) and seawesd (0,05 keint' ) By tiger shimp (4 nosin’ | and seawesd (0,03 kg'r' 1 )
red tilapea {1 no/m’} and tiger shrimp (2 nos/m’) and [} red tilapen {2 no@Ef) and senweed (0,15 kg
m'). Each composition bere in teatment was replicated theee times. Stocking of seaweed wos
performed |5 days sarlker than tiger shrimp and ved tikapea. Artificsal feed (pelkets) opplication is given
aller 10 days of tger shetp saoed socked en tee poads or predicwsd the abuiilanee of nanureal Food in
amacubiene ponds has decrepsed, The dose of arteficial feed for red tikapia sl tiger shrimp each was
3% of body weight per day.

Sod guulity measurements are cumeed out mothe Beld amsd loboratory. Sail guality: parameters
mecsured were =oil texture, pHs and pHe., 800, Fe' and AT, The pH; test measures the existing
acidity i the soil: waber phase ord 05 therefere wsed 1o bedp identif ifmgallphutc a0il [ASS] are
present., While pHeow test 15 usixl o dicace the presence of Boa sl lides of potenilal aciil sulfie solls
{FASS) ure soils or sediments which comizin iron sulfides andfor other solfidic minerals that hive not
been oxidised, This vest pvvolves adding 30% hydrogen peroode o soil saaple. If sulfides ane present

a rﬁ:t:: will aciour [2T7].
quality anulyses wene parried oul every twa wedks fior tempemture. dissolved oxygen, pH,

tamd orpanic maite, ammonia, aud Feo fllowing the mahods deseribes in APFHA [28], Dessedved
anyeen wak mesured by a porable water iy et OS] 35040 and salinby was measared using a
hand refmeiomeer (AT AGL, Iapan} n was measured using a portable pH meer {Hanno, HI
BAL41 ) Mutmont quadity of wargr such as tetal sspendad solid (TS5), tatal angaic mater {TOM]),
totad ammoenia itrogen {TAM), nirite and posphate was measared follewing the procedures of APHA
[28]. 17

Water quality data obtained were analvzed descripeively. Meanwhile, B ival rate. growih, and
production of red tilapla and tiger shrimp were obsorved gigr 95 days and wiere malysed ising
Une-way analysis of varinnce (ANDNV AR by SPS5 22 When sumificemt differences meere found,
Tukey's test for mol@e comparisons among mearns wie applied in order w0 identify differenses
betwesn paranseiere (P=005), The survival were troneformed Carerine =) before analiveis A1
the end of the shkly, cconmmic analysis paste detormine the palyculiure feasibalicy.

A, Wesults and i seossion
AL Pond soll marlisiz
The: resuhia of seil texture anabygis confirmed that the pond wsed in this stxdy was loam sextune with 2
cotnpsaaition of sl sd o chay, respectively with £8: 3T 10 percentages. Adcording 10 Peemiomo
[8]. a soil botkam with a lexiure of clay 10 sind was suitable for cxlensive or semi-mtensive shrinp
farming, The texture of chiy with such compasition was m the medium cotegory o make pond dykes,
especially in holdig water seepage 00 dyvkies, However, bam festune is suifable for growsng natural
to=od and then used for fish or shnmp in pords.

The resuliz of aeil analyeis showed that the type of pond soil for the expenment was sssociated
with acid sulphate soil {ASS), Sulfuric ockl soeil have actually been oxidized w produce acids [29), The
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=0il wsually hos yellow or red paches on the soil pefile [3], Howeser, this soil was sl coniains
poterdzally high acidic sulphices. The reailis of the pond sobl were a8 follows:sodl pH; reached of 5.2-
f 6 armed soil pHy, reached 3 0E-5106; PA (LGE-2.016 mg kg 1AL TR mzg kg I]-: spil prumnke
mettor reached of 50-7, 7% (5.2520,572 %0, S0, reoched of LAT9.8-3,193 me kg' 2320624821, 159
mg kg ') Fe'" reached of 26.80-88. 75 mg ke (49.65£12,703 mg kg' ) and A1 of 2005 1.538 mpg kg™
{35, 13ER. 600 -mg 't.p:"r. Tl results showed that soil enprovement al the pead bottom could mprove
water guality inall polveuhure reatments

AL Wirker gruify

The desselved covoen coment in all treatments thowgh fluchusted, ft was still withio telerance range
tor iger shrimp ard red talaman cufere. The value of oxygen in the moenny {at $6:0 o 0740 Cemral
Indomesia Tine) ranged From 2.5-38 mgL’, and during the day reached =40 mgl”’ bocause of ihe
phidesynilesas process by seawssd absorbing O0; and produciog O The presenos of oxyeen in
pomds affeced solubifiny and availabiflsy of nuricion for aguatic organismes. Lack of dissolved pxyvgen
causeinereasdin 10w metaboltes in cultured fish. Oxygen @entrahions < 2.5 gL 0 the lomg term
caused shvw growth and oven death bor bger shomap due o & substantial increase in the PRI of toxic
mctubilites ursd mbebils the metubolic porformance of shrimp, Meanwhile, the telerance of dissolved
oxygen for shrimp culiure was = 3 meL"' (3-10 mel"), According 10 Bowd and Tucker [5], the
ik sl ved osvgen pegobensent G prasa culouees wis abeut 4 poo.
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Fipure 1. Temporal irend of dissalved oxypen in the maming (0607000 in paneds for thnee manibe
of podycubtume of red cikapha, tiger shitimp, and seawond.

A stable water salinity wus very imporiamt to avond siress on red tilapin, bgee shnmp ond seawoed.
At high sy, the growth of tiger prvems woald be slow causing stress and even death in celtivated
seawend, IT slinity wes o0 low, i may cowse the shrimp shetl w become soft and susceptible o
dlisease. Figure 2 showed that there was & inereass i water salmbty wdl me end of the sods i sl
polveulinmre treatments, In this stuly, zalinity in the experimentul pool reached E9.35-36 ppt and o good
salimity range for tiger shrimp growth is 1525 ppt [31]). During the swdy iF comeided with the dry
seEe, 0 the waler slinity in this experiment coninwed o mereass due 10 walee cyaporation paocses
and absw water sources was infuenced w ding waler o squecubivne ponds,

Water pH in pends duning experimem = one of the envicommenin! charactenstics 1hat deternmines
the survival and growth of gegimp [ 2], Water pH affects e meeabolic and physiclsgiead processes of
fish nnil tiger shrimps [5). In this study, the pH of water in oll the restmends o *d insignificamt ly
and mnged om T.5-79, Accarding io Poemomoe |8 and Beyd ond Tocker |5), the optimal pH range
for growth and survival of tiger shrimgpe were 75 - RS,
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Figure 2. Temporal tread of water quelity in ponds for three months of peyoelre of red tlapis, iger shnimg,
and scawood

%ﬂ pl of pond waber was fluenced by many fociors, ncluding phl of source wates. acidiby of
bobiom soil, shrimp culiure inpuis and bialogical activity [9, 15, 32], In chiz sudy, an effort to increass
water pH is by adding doloamte with the dose of 2-5 mgl '
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Wale w.'nwnmrt?:uﬂjr alfecs metbodism, oxveen consumpikn, growih and survival of f=h or
tiger prawns [34], The surface water femperanine durmg the stody o oall creatmenis mnged from 24.5-
325 "C and wme sl within tnlerance for the §fe and groavth of fixh or shomp being cul@vated.
Avcording to Bowvd and Tucker [5] that the opiinal water temgeratire level For M Mowedon calture is
23300

The total suspaxded wlid (T3S} centent 1o reatment A ranged from 35-52 mel' 6,04 £ 8112
mg L3 B ranged froem 361 0 55 mgL” (455 = 7.581 mgl ", O mnged Trom 16,9 111 1.0 mpl. !
(545 4 13,633 mpL'), and D with ranged from 36,2 to A7 mgl!' £50,46 + 12855 mal. ') TSS bn all
treatments wems 1o flochuate. However, o the end of the study it was shown that in treaiments A and
B, TS5 consnt wihes refatively swble dus to the presence of seweed i ponds, whetess in freatments ©
and [, TSS contend ingresses with sl th of seaweed and even tends 10 be deplebed becouse of
grazing by tilapaa, TS levels were still within the iolerance r@ange for tger shrimp culure, the oplimal
TSS far Pemavns monadan culture is 25-75 mgL.'. The sume condition was reparted by Samocha e af
[35], thar TS5 <100 mel 'was subtable for shrimp growth.

Urganic matter nowaters can be suspended, calldal, dssobved, or e the form of porsculates. The
coitan of dissolved orgonic momer pererally has greater levels, The range and mean of TOM i this
sty were atill suitable for twe cultivation of red filapia, ”l—'h' shrimp ored sepwesd, ie the A, B, C, and
[ trsitmems, s FoBows; A 35-40.5 mgl (owsan 42.7 mgl” "B 3-'-' A-43.6 ppan (384 |hLL"l L Ha
to 476 mel ' (429 mel ') and O 325486 mel ' (4005 mel ') respectively, The waters with
OEgANEe matier wag content above 26 mpL ! were classified as fortibe waters. The apfinal range of otal
argmee matter i sheimp culfure was no higher than &€ mg;[_".

The totul N-content in all the treatments temded o iverease 1l e end of the sy (Figure 23, The
tam] M-gontast in dreatnecnt A moged from 0.029 s 00T mpl”’ (0.05L£D0191 mel ), B ranged
fror 0.030 1o D087 mgl” (067+0.0217 mgl™y, © ranges fom 0.031-0.089 mul’ {006R0.0213
mgl ', D mnges From 02 700574 1'|:|g;l..I {0, 0245 mp L), respectively, In this study, the
average pond water was green dog 1o m Heweewgr, o e asill within reazonable Bross smd
abundant plankion has not yel bom seen. ing to Bewd and {ireen [, the M concerrations af
0.1 to 075 mal ! in constal waters coused plankton blooms,

Tl amenin nitregen {TAN} concenrations t2nded Lo ingresse during the peroad of abservation, In
this sy, anmwonla comern was sl within e olerance lmic for dger shemp Grming. TAM
concentrasnrs appear to fluctame. Hossever, the concentration of TAMN moreazed untill the end af the
stuchy. The range and mean TAM content during the study incach meEtment wore as Follows: A JULES-
o0l mgl ! and 049000023 mel ), B 002530060 mel and 008300037 mel "y, C (0.0237-
T mgl™ nmd 0055 4 00076 mgl"}, and I (0AM&-0.070 mel ™ and 0054 & 00216 El'l-!:l-"h
respectively, High TAM conventrotiens were cassed by incremsed monagement and incressing of
(eeding aicd the femilizmion prooess tha coukl Increase the leeel of moorganic amden on pond
ermystems (3] According o Chan [19], TAN content less of (0] ol " es still considersd safe for
shrimp culare, Excessive smmonia concentation (= 1 mgL”") could affect growth sheinp and ¢ven
diath of tiger chrisng in pomds [ 5],

The mutrie contan in all treatmenis temdiod be kecese, as was the case wih TAN inthes study
{Figure 23, Mitrite content in reatment A ranged froms 0O02-0005 mel (0003 2 00008 mel ). B
ranged from 00020005 mgl ' (0003 + 00007 mal"), C ranged from O 02-0.00% mg L oo +
Q0008 meL "), ord [ ranged from 0001 4,005 mgL’ (0,004 & G000 mol '}, respectrvely. High
nitrite coitent could poisen shramp and fish, doe 10 the oxbdized iron in hemoglebin which could
riduce the ahilivy of blood 10 Bind dissolved oxygen [37]. These values were within the limits that still
tolerated l':lr izzer shoump hiiz, while the reconmmendind todeance vabae for shroanmp culiore was less than
025 myl

The phospate costem (n all rearmsenis o e [‘Iunuaurtg and tendid 10 deercase (Flgare 21, Phespase
in tremiment A ranged foom 0UMI32-0.0033 :rngL' (U100 4 BA037Tmel ™"y, B ranged froom O003E-
GAOE3T gl (00000 £ B036 mel "y, O mng-:-i froam . KIRE, [|.|_:|" mg L' 0B £ 00024 mpl
'), and D vanged From 0008900047 mgl ' (001174 £ 00009 mal '}, respectively
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T A ol ond progictfon of ved alimie ager s, o seseed

Welght gain i polvoenliene of rod lapaa, tiger shrimp and seaswesd inthis sty was shown in Table 2,
The highest weight unin of red tilapia a1 the end of the study was occurred m restment A of 4
2326 whish, Tellowed by Cof [T03£2 464 gfish and D of 164, 170950 p/fish, eapectively abd this
vibue was significantly different (=305} frem other treatvemie, The lew graih of med tilapio in
teatimend [ m s sty was thought w be caused by hizher lewels of fish density compansd ke
trenrments A ud © {Table |} High fish dersity could cause competition beiween (ish o pet food. Fish
that wese ndimble and stromg and have a langer gl could get food mese eften, The highest welght gain
in treatment A mdicoted that red tlapm mot only got nuintion from pelles bot obse from neteral food.
Howoewer, i this stusdy, red tilapia growth in all meatments wis abow, dus te the Fact that whose nomral
habitat was freshwoter b subjected 0 cultwe in brckish waber with salinity =23 ppi. Salinity was
closly mlated to the smoregubison process inoa fishs body which i3 a physeksical functivn that
requires energy. To maimtain and balorce the comeentration of salt in the body, red tilapin adapts amd
oameregulass by increasing drinking water [3%]. Ervirormaental osmong pressune higher than fish
hady Fuids wonld flew imoe the enviconment through osmoses and sahaens or wons from the
envirommert would ever the body of tilapia by diffusion [3%), Euryhalime fish had infennediates that
could digmanizh blood aod urime Trom salt or water through active ranspon [4)

Tlee webght of ger Sheimp al ibe emd of e spady | al I klenikcal welght gain and ot
sagnificantly different (F=f1{5) from other treatments. The weight of tiger shrimp ar the end of ihe
study were a5 foBows; & (13,2 gindi, B 1125 gindland C 130 ghind), respectively in the pobyculinr:
trentments. The highest weight guin occurred in tregiment A, followed by © and B, Thas indicated thai
tiger sheinap ned ealy wllized rotrienis from pellets but abso from netural food (algag ) that growsn in
ponds for i prowilh,

Tl highsst survival rate of el tiispe @ this sudy was recerded in mestmem D087 32400,%2 %0,
fosllowed by treatment © (82 Iml B% ) while the lowest survival rme in treatmem A [TRSH175%)
Treeatnsent differersee renmined spnifiant (P 055 The heghesi I rate in tiger shromgp accurnad
im B that wam 7220653, and the lewest m O was 52643, 15% and showed a sigpbicant diffecnoe (P
<fLi5}, while the sunival rate mn the teatment & reached 64.483.0% and ‘was nol simificant]y
dliiTerent (=007} from cther neatments, The highest producion of wed tillapia cocarmal in treaomem D
{7614 kg 2500 o'y, foblowed By © (349.9 ky'2,5%00 m'], and A (3496 kg 2,500 m'), respectively.

Tahle 1. ety prodsction. survival rates anid FOR in dilnpia palvesliures sysiem, figer shiimp end seiwesd n
peinils

Treatment
Commuoadity A i} i ¥
Pl size I_Iﬂ?:l 1504 25{Hn Z50HR 25060
Initial weighi
- red falapin {pish) A1 : LN il
- tiger shrivnp { gfind.) 045 0.05 0.5 .
- seweed (kp'pondd ) 150 150 - 150
Final wetght
- il tilapin {g/fish) -
- tlger shrimp {g/lnd ) 1782543326 - I705% 2464 1641700950
13.2°+0,351 L2.8% .70 RS T -
Survival rac
- riedl thlagda e T - g2 I8 AT.VLL05
- tiger shrimp { %) B 0302 72,265, 53 bR+, 15 -
Yields
- oo Tilapea (kg/plon) W49.65°+11.101 - 4990740624 71679777
42127 ad | [T T A LT A2 -
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- tiper shamp (kgiplai) PRI ES V. I52+13.377 x a

= seuvveed (ho'pond )
FCR
- el dilapen 102 - I.15 1%

i valiaes of Mie sanre i nifly aﬂfm anpericri ave ghenleanly n’.!'ﬁ-’.:ﬂem rﬁﬁﬂ.ﬂ.ﬁ'_f
Remark: &, Red plapia, tiger sheimp and scaweed; B. Twer shrimp and scaweed; C. Red tfapia aod
tager shrinmr and . Bod tilapia

The mesults af satisical onalysis on frentmen ?Hhﬂ'ﬁ'ﬁﬂ a significont difference (P 05}
cotnparad to freatments on A and O, Mesmwhile, the highest production of tiger prasms eocurted in
treatment B [10L5 ke'2500 m® or 402 kgihn), then fallowed by treatment © (4.7 kg'2 500 m°
1628 kpha) and A (42,3 kg/2 300 m® or 169.2 kgha), respectively. Smuistical analvsis on treatment B
shighpd 2 significant diffepence (F=a 05} compared w treatments on A ucsd C

Feal Conversion Rato (FCR | m polyoulvure describes the amount of feed wken by organasm that
hiave bezn cultivated to grow one Eilogram of erganieam. Feed amversion matea (FUR) of red t2lapia o
thig paliculiure produced was of = L0 and the lsest was obtained i eatment A 103}, then
fellawed by C and D, which were 115 and 1.1%, respoctively. Memnwhale, for tiger prinwns m all
treatpents resalicd i FCR of -@0 ond the lowest FCR was obtained in treatment B which was 0.93,
The low avernge FCR was due o the prailability of miu) food in ihe pords that is sufficien: for ibe
i Of Cish aigl shrip, Tn adoivion, good aater gualicy, expecaally nuriest content and TSS (<100
mgl "} contribute 10 the growth of plankion in ponds

A4, facome analvsis
Economic analyses revesled that treatment A required an eperationall cost of 4,685.000 [DH towands
purchase of tger shomp, red tifapia soods, sesweed, shoimp feed, fisk focd, morganic fiortilizer znd
dinlamite #te the reverme peremted fram the sale of red flopin and shrimp amounted e 120404060 £
2030267 I0R, and & prodit of T 348067 + 20329 TR per evele with benefit cost {BC) mato of
2 5T7H) Ok

In 3. an operutional cost of 2L AG6.T [DE was peeded. This operabonal cost was used to buy of
tiger shrimp, seavwesd, shremp feed, ferilizer and dofermite. Furthermore, Revenie abtined from the
sade of shrmp was 7 382073406] 421 IDR ared o profin of 50804074720, 103 IDR per cycle with BC
rafiee of 33203, In C, an operatiompl cost of 4,93, 3667 IDRE was required, This onst wes used 1o
by thger ehomp, tlapia seeds, shomp feed, fieh feed, Inorgans feruBaer and dobomine e,
Furthermore, revenws ohinmed From the sale of shrenp amounted to 11,3494 767=175,561.5 IDR amd
profit of G060 350370 HRG I per cyele with 2 BC ratio of 2424014, While in D, un opsemtional
fee of Fp 801 3,233 was requined,

Tahle L, i oeas and protine of e fish finwing Posiness for ench meanment of whe palyealee sysiem n ponds

Porumeters Hanpe Average + 50
A
|, Iperatmg Cost IR A 0 (-4 0% S {0 & s (i
2 Revenue {(DR) 11,742 B 1 2,205 500 12, I ATHM-263 A2 61
3. Frofit per ewele (TDR) T4 BT 5 105000 T 128, BT 260, 02
4, BL Ratlo 2.9-4T 2.6 ]
E
|. Qpertmg Cost {[DR)} 2135, WML 2 8.5 {01 2301 /6TE 44,337 6
2 Revenue (DR O A0, TED-H 0057 TIRLOTALRG] 4209
A Profil per cuele (101R) 4268 T5I-5 645970 SN ANTETR0 105
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4 R Rarim LT 530036

i

| {iperimg Cost (LD A% R5 05073 250 4534 36T 208307

1 Revenue (IDR) 11,7435, 300 2,009, 5K LI s, TaT+I TR 56 1.5

3. Prafin per evcle (IDR) G710 3007 397 500 B0 IELITIERD N5

4. BC Ratly L3-1.b 244114

1]

| Operating Cost {[DR} T, IH-A 325 (0 A3 32400, 004 30

1 Revenue (10R) 17 500, W0 | %, 1 22,5080 17,770, 1 6TEI03 0000 1 4

. Profit per ovele (TR AT LAD0- 1 A0 5,000 SA0116TATH G642 20
4. BC Ratin_ = 2224 = 224013

This operatiomal cost was used to boy red tilapia seeds, fish foed, seaweed, inorganic fertilizer, s
dolomite lime. Furthermore, revenue obixined from shrimp sabes was 17,776, 672300000 I0R and
prafil &850 1672470642, 2 IDR per cvcle with o BOC ik wes 2.34200,1 2,

4, Cancluzion

Wl qualticy duriog die stidy was withibn ibe mige of wleeines fiv the celtvaion of ved Uk tge
shrimp and seaweaed. The highest survival rate ond production offlkd tikapas cecurred e reatmend T
(RT3 0.92% and TIEH ke 2500 mF), Mearwhike, the bighest survival rate and production of tiger
shrienp occurrad i reatment B (72,206,553 % and 100,04 kg 2,300 m°). Furthermsre, ineome analysis
showed that the heghest prafit per cycle is obtainod m 0 and for polyeultore obinned in A
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Improved pond productivity through integrated cultivation of
red tilapia (Oreochromis niloticus), tiger shrimp (Penaeus
monodon) and seaweed (Gracilaria verrucosa)

ORIGINALITY REPORT

12 106 7 A

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

WWW.Ciba.res.in

Internet Source

2%

o

www.alr-journal.org

Internet Source

T

e

S. Madhana, G. Kanimozhi, A. Panneerselvam.
"Probiotics in Shrimp Aquaculture", Elsevier
BV, 2021

Publication

<1%

-~

doaj.org

Internet Source

<1%

c

portal.environment.wa.gov.au

Internet Source

<1%

journalcra.com

Internet Source

<1%

B B

wWww.repositorio.ufop.br

Internet Source

<1%

sj.ctu.edu.vn

Internet Source



<1%

B oo <1y
SStiEnEr;;gEred to University of Bristol <1 o
journatiunojoyoac.d <1y
oac <1y
nsiencegoy <1y
none <1y
nsselobr <1y
et <T«
Nurbaya Nurbaya, Muharijadi Atmomarsono. <1 o

"USE OF DIFFERENT PROBIOTICS FOR
PREVENTION OF VIBRIOSIS DISEASE ON TIGER
SHRIMP LARVAE REARED IN FIBERGLASS
TANKSUSE OF DIFFERENT PROBIOTICS FOR
PREVENTION OF VIBRIOSIS DISEASE ON TIGER



SHRIMP LARVAE REARED IN FIBERGLASS
TANKS", Indonesian Aquaculture Journal, 2018

Publication

Xu, Wu-Jie, and Lu-Qing Pan. "Dietary protein <1
. . o %
level and C/N ratio manipulation in zero-
exchange culture of Litopenaeus vannamei:
Evaluation of inorganic nitrogen control,
biofloc composition and shrimp
performance", Aquaculture Research, 2013.

Publication

enerbit.lipi.go.id 1
IFr?ternetSource p g < %
I:tee|rcr)1§)tsg(l)tu(rvcgy.dI.|tc.u-tokyo.ac.Jp < "

www.hudsonriver.or
Internet Source g <1 %
www.mdpi.com 1
Internet Sourcep < %
Donald V. Lightner. "Biosecurity in Shrimp < o

Farming: Pathogen Exclusion through Use of
SPF Stock and Routine Surveillance", Journal
of the World Aquaculture Society, 04/03/2007

Publication

Gaona, Carlos Augusto Prata, Marcos Souza <'I o
de Almeida, Veronica Viau, Luis Henrique ’
Poersch, and Wilson Wasielesky. "Effect of
different total suspended solids levels on a



Litopenaeus vannamei (Boone, 1931) BFT
culture system during biofloc formation”,
Aquaculture Research, 2015.

Publication

cwww.intechopen.com
Internet Source p <1 %
ojs.omniakuatika.net
Ingernet Source <1 %
uad.portalgaruda.org <1
Internet Source 0/0
unsworks.unsw.edu.au
Internet Source <1 %
www.fao.or
Internet Source g <1 %
CasHIgs-Hernandez, R.. Watgr q'uahty,' <1 o
chemical fluxes and production in semi-
intensive Pacific white shrimp (Litopenaeus
vannamei) culture ponds utilizing two
different feeding strategies", Aquacultural
Engineering, 200703
Publication
ejournalfpikunipa.ac.id
Ingernet Sourcep p <1 %
rr.hec.gov.pk
IE?ternet Souri p <1 %

WWW.adp.com.au



Internet Source

<1 %
www.ajol.info
Internet SOLJJrce <1 %
Bidhan C. De, D. K. Meena, B. K. Behera, <1
%
Pronob Das, P. K. Das Mohapatra, A. P.
Sharma. "Probiotics in fish and shellfish
culture: immunomodulatory and
ecophysiological responses", Fish Physiology
and Biochemistry, 2014
Publication
P. Rajasulochana, Sathyanarayana N. <1
: L . %
Gummadi. "A probiotic based product using
multi-strain Bacillus species and predictive
models for shrimp growth following probiotic
intervention", Aquaculture, 2022
Publication
Ruigiang Liu, Dongye Zhao, Mark O. Barnett. <1
L %
"Fate and Transport of Copper Applied in
Channel Catfish Ponds", Water, Air, and Saoil
Pollution, 2006
Publication
Wahab, M.. "Water quality and partial mass <1 o

budget in extensive shrimp ponds in
Bangladesh", Aquaculture, 20030327

Publication

biodiversitas.mipa.uns.ac.id



Internet Source

<1%

iIrgu.unigoa.ac.in

Internet Source

<1%

B

Akhmad Mustafa, Jesmond Sammut. "HIGH
DENSITY JUVENILE SHRIMP (Penaeus
monodon) PRODUCTION WITH DIFFERENT
DURATIONS OF REARING IN ACID SULFATE
SOIL-AFFECTED POND", Indonesian
Aquaculture Journal, 2010

Publication

<1%

Hugues Lemonnier. "Effect of water exchange
on effluent and sediment characteristics and
on partial nitrogen budget in semi-intensive
shrimp ponds in New Caledonia", Aquaculture
Research, 6/2006

Publication

<1%

Pond Aquaculture Water Quality
Management, 1998.

Publication

<1%

Erna Ratnawati, Akhmad Mustafa. "SPATIAL
DISTRIBUTION OF SOME CHEMICAL
CHARACTERISTICS OF AN ACID SULFATE SOIL-
AFFECTED BRACKISHWATER PONDS IN THE
COASTAL AREA OF LUWU REGENCY SOUTH
SULAWESI PROVINCE", Indonesian
Aquaculture Journal, 2014

Publication

<1%



Wang, Chao, Luging Pan, Kaiquan Zhang,
Wujie Xu, Dahu Zhao, and Lin Mei. "Effects of
different carbon sources addition on nutrition
composition and extracellular enzymes
activity of bioflocs, and digestive enzymes
activity and growth performance of
Litopenaeus vannamei in zero-exchange
culture tanks", Aquaculture Research, 2015.

Publication

<1%

Exclude quotes On Exclude matches Off

Exclude bibliography On



