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ABSTRACT

The disns oF 1l mescach wire w gluracierias the coodogical molss and thes ab iy of

Hharte werraeosd o smhilee B ervimnment incommercial scale af polyculsine sessem of
black tiger shrimp (Perornr orsrodon) cukure: The mesearch was perfomeed from Auges 20
Baagary XD a1 Sungai Bustn Vitlage, Cilobar Diegrict, Karowang Bogion, There were &
el gl g ies comsdated o s jords wills aiga of | ﬁ a1° diwl dlic oiher Beee grands
were 2 A28 e The erdoslmeets heighs of all ponds was 1.7 . The saperiient Tallvwed &
coanpletely resdcmized desipn with resment of polyoeliuve Black tger shrimp - semwesd (off
Inioim meihod with g thadlus boesd ! submerged 4 cm usder susface waler with hung interval
o 15 m between 2 enpes) and morocuitune syssem s comirnl and each treatment had three
rephcitions, The siocking density of Fla: ol black dper shrimp {F. mencdae) icoexpermmental
cultored organism was £ PLsan ™. Shrimg polycoltere system with seawesd 107 verricosa
cudtivised by ofl metod il abily o wabilise culivre meifia. The maissining ability of several
wiater and woil cuadity parameters of sheimp palyoolime wes significem difference imm
mopoculbwre sydem, The shrimp growth, prodoctiviey, aed soreval me m palyooliuze sysiem wqis
significanby higher than monscaltere sy (P<00055, Shriop polyculmne systom had suisble
wad loingy o i io-odgaiibsim Bised on nsigiifeighas ol Yisebo of alwiin | o’ aiul w3l hscieiin |'||‘c
Seaweed, O vermanan bad ability 1o abeorh cerbes, mimogen, sed phospiornms ubstanse Torm
culture wirer Babin. T numbes and specics of ploksan in caliure habira and potel hocsecyte
e ITHC) woe sl spmfEmily differen beivwoes shrimp pobycuBo e mnl mommasbog
system (P<ig),

Ky Words © Citiure dobisat; prowsh rare: pradserienhy sertvand soies worer qramiiny

INTRODUCTHON

In the beghming nfiﬂ]-ﬂ. Ministry of Marine Affaus and Fisherics of
the Republic of Indonesia, hos declearsd a mewly increased tanget of mgusculivre
procaction o 353% in 2004, It means that the annual aquacaloore prodscrion
provwth rate mast be more than BO%, Meanwhile, s the bepinning of 20010,
spaiculiere prokiuction growth e wis ancslly shaal 1065, Theneliwe, oy
effort and comprehensive approach shookd be employed in order io hift up the
production. The most commen technobogy o inerease production is by employing
intensive culiune system, Om the other hand., intensive techmology bas high
probability o generate megative wnpacts i the culiure and the serrounding
environment (FAC 19491: Lin er al_, 1993). Therefore. impdoying sustainabie and

envirconmentally friendly techaology, polyculure system by eosploying Ciliration




argniizom, for matanee, 15 one of the peomizmg echnologies (Midlen & Redding
20005 Pillay 20045, Employing additional organism in the caliure unit of
prlyculinre syatem is trmditsonally asest mended 10 gt consederable comonic as
well 85 ecobomi el benefits of resources nnd o higher resilience against
ervirenmental floctuation {Chien & Lino, 19953, Mercover, bused on the
physinlogical mabure of secomnd coltured organism, G, verercasa, for instance,
could play important ecological rele s filiration orgamism, &, verracesa has the
ability to sbsoch mast soluble nu1:r' t= (Troel] 19, Chowe ef aff, 2000 b resulbed
from shrampr calnine praciices and s have mechanisms for sioeing large eserved
nitrients (Vergasa efal. 1993

Majority docuimentation and infommation oo G verraeoss as firtion
oreanianm wiere nostly employed in the different culiure wit gither by
flawthroogh (Jones 199 or recironlabion system (Shimodo of al, AH15; Shimoda
aral. 0. The purpose of cmploying Ghication erganism by Dowtheough system
is mainly to reduce concentration of organic and inorganic matter resulied from
wabltare pm:_:lii,ﬁ s wemie wilker hilore du‘nni:lg il ey s u.lm_!iug CHVIrTRme i,
Meamwhile. in the recirculntion system, it 15 imended to enhance waste water
gyualiy before reosing it as suitable culture babitar. Moreover, the reseanch scale
was generully lobormtory scale. In consequence, most of the coclogicel parameters
wiere todally under-comird . Therefore, field seale rewarch s onseial for providing
acientelic judgmcar & culture practios guidance 1o sholnp farmers or even become

a Best Masagement Practice.

Sudy on pedyoulore system of black tger shriimp with (G overnnesr o5
single filtriion orgamism especially by commercial or Feld scale i= 0 stotegse
research and novwdays nesded by artisanal pquacalture in Indonesia in arder o
overeome ecodogical problems. Previous rl::-uim:hsin lnborstory scale hod heen
proved that seawesd as filiration organism is nhlﬁ: redice ecodogecal Tmpact of
apculivre a5 described by Chow ey af, (20010 Jomes e af, Q2001 F Balioe &
Tookwamas (B3 b Shimeoda erad, (2005 ) Shamosda e o, (20006; bMatos o of,
(00}, In conrrest, commercial or Deld scale snxfies are very rare, Field




ool itionns ane useally characten 2ed by a made comples environmental variahlis
anf their reversal interaciion which kead to unprediceable effects. Ecolagically,
aguaculiire pracices tead to monpulale agesculiure coosystems i order to
achigve higher production than in nature by employing culiure sechnology mmed
mansgement ond change the equilibrium of the nateral coosystem and even
generae serioas eeologicol pressure . Manipulation of culture unit has
conseguenies of changing of ecosystem companents and followed by changing of
eeological processes. Simultonesusly . strocturs and scokogical function of culium:
unil s an ecosystem will be influenced, Theretore, stsdy on commercial or fiekd
scale of polycubiure syvstein 15 needed i order to analyse the sustainability of

predycuinure techrsges o a commercial scale.

MATERIALS AND METHODS

Pard mamagament aud experimential design
The fueld experiment was careied ot from Aagast 2009 o Jameary 200140

Sungai Buntu Villzze. Cilebar District. Kamwang Region. Ar the experimental
sabe, there are 27 earthen ponds with vanmety of suface aea from | BB o 2624
m* which consist of [ rearing ponds and the rest a5 sedimentation and reservoiric
peond, Thiere were 6 experimental pond units consisted of three ponds with area of
| B8 m* ansd the other thres ponds were 2624 m™, The embinkments height of ol
pends wars 1.2 m CTabbe 313, The esperiment were sarted by duining ool pond
compeletely to eradicate all unexpected organisms (flora & faunn) and dried for
2 days wl repraifing the embonkaients sl dopes and pond sofstriction da
whole as well, The fertilizer dose of 1,000 kg ha' organic manare was applied 1o

rearing poids 1 week before pond waterng or 2 weeks before siocking. The
prond s were filled with seawater gradually o a depth up to about 90 con. Seawan
wias prossed through a serial sedimentation pords prioe oo be kept for few days in
the pservoir tanks . Each pond wis equiped by o paddle wheel us emergency
oeration tooanticipote dissolved cooppen deticieney,

The experiment followsd & completely randomized desian with treatment

of pofyculiure blnck tiger shamp - senweod (off bottom method with 80 g




thallus bowd " sabmerged 40 cm under surface water with hung inteeval of 13 0
between 2 ropes) and monnculiare as contred and each trestment l&(l three
replicatsons. All ponds were stocked with 4 PLs shrimgan™. PL) 2 of black tiger
shrimp (P, oo ) ns experimental organism wes purchased From privide
hmv:lﬁry in Indrmayu, West Jiva, Shrimps were fed commercial pelleted shrimp
teed contaiming approximately 401% crude prodein, %5 fut, 12% moistore, and 2%
ily Feed rations were divided into three sgqual portions and given al 06K,
I 2450, e 1% [0k h, Fesding rates weres odjusted aboui weekly bused on the
mernanming anxsinl of unesten feed on the cotrod point- 521 nel, Seaweds]
(G rocilaria vermaoss) a3 filiration organism was parchased feom Muara
Cremisng, Bekast Regency, West Java, Seswesd was tied on the rope with
interval of abowt 2 mof about 80 g mass o1 each attoehment and g 8t intervals
of 25 cm and merged about 40 cm onder the wrter surtace. The total amount of

cultivited saweed was dbour SO0 kgl

Tuble 3:1.
Experimertal pond area amd skocking density of Black tiger shrimp
Culture Aren Surinap Denalty
Technalogy - i Stockiing {FLs.or) [ Tastal { PLs3
Paoslyculoure I 24624 4 L4016
il 1881 4 T524
3 1,881 4 TS24
Moncculwre | 1 | 2624 4 113,49
- 25624 4 FO 40
3 1,581 4 TA24

Mote: Rep.o= Repliciion PL = Pest Larsne

Water quality observaiion

Mepsurement of physico-chemical of water quality pamnEnn: inicheded
dissnlved oxygen, emperaiere, salinity, pH, water mnsparancy, gl alkalininy.
toal smeroawn (MHa ), nitrite (MO, niteace (MO . HaS, phosphiose (PO, ol




dizsolvied solid, wial suspersded solid, and toal crgame matter, The fisst five
pammeters were measured weekly at 0500 b and 1100 b and the rest parameters
wiere ieasured pust before stockmg of shrimp and enweekly during expernmental
periad, Water sumpling was performed st abowt |5 cm pbove pond botiom,
Mssolved oxygen, temperature, salinity ond pH were meosured by multi-water
quality pammeters checker. The measurement equipment of salimity and water
ramsparancy were Atagze refrcosalinometer and Secchii disk with the dameter
af 25 cm., respectively. The rest of the parameters were observed by using
Sphectrophomerer Ciptima ~ SP30, The measarements all parmeters ol lowed
Sundaed Methods - APHA (1979 Alers & Santika (19872 Effendi (2003},

Acseries of physico-chemical pammeiers of pond botiom soll viz, texture
{3 feactinns — sand, silt, and clay), pH, carbon, eeganic mares . pontzocial and
availohility of phesphros, nrogen. sd cation exchange capacity (CBEC) were also
investigaped. Soil sampling was caried oul just afier draining. belore watering.,
anaf pt'ntter heevesting time o in-ket water ond oat-bet water, [n addition,
i ogical facrors inchaded :-.'I|ri1rr|1 anl seiwesd prowdh, ankion |.:u-|:|:'|rn|,|1=i|:,'.
bacteninl collony, white spot vimos of shrimp, total hoemocyte count, and tissue
comtent (€, N, Py of shrimp sl seaweed. The weight of black dger shrimp a
growih parameters were measwered once every two weeks afier 50 dayvs of stocking
ad 91 harvesting Hme. Shamp ssmples were collected by s Teeding control
proant-set net durmg reanng peciod aad 6 net just Before harvesting wime. The
seawesd growlh parinwetess were observed twice dunng reaning pereod, af day 75
aned [O0 afver cultivaton. Observation of scavweed weight was camied ot ar 40
sepwedd bonds cnginated from separated tour ropes in o experimental pond.,
Plonkton water samples of abowi 30 — 50 litre were passed throogh w 40-pm mesh
plankton net, Quaitative & quontitative investigation of plonkton were based on
Davig (19357 Soumia { 1974); Sahlan { 1982),




Thaie A nalysiz

The data were statistically analysed wsing 5PSS version 16 0 00 perform an
ansly sis of d':r'r'm:m:cﬁ: wisen treatments {polyeuliare of filoration organiam) by
t-test and considenng signibicant st an alpha level of 05 (Prsiste J002,;
Supranto 2004}, Resalied analysis were directed te explain the condition of water

culture medin and the obility of filtration organism o maimtain the gquality of

culiare wimer habitat of black tiper ~:hr||11'p.

RESULTS

FPhroico-chemicel pirawelers
Pavied hoifterm sail guoalify

Ecodogically, sheimp pomnd {fambaky soil i< one of e mam ompartant
ceosystem aspec in determining r'a-.-mr.:lﬁuultur: hiabitat, Sevesal parameters of
=il guality inchsded sail texture, carbon, nitrogen, phosphoms . total organic
inattee, s cation cxchange capacity were invesagated. Soil texiure of all
research unit pond b were dominnted by sand froction (A ppendix 21, All zoil
physico-chemical parameters rﬁupﬂ nitrogen and carben of both cultere
technigques of harvesting time (Figure 3-1; Figure 3-2 and Table 3-2) were
sagniticant dif ferent (P<.05), Concentration of cierbon (Figure 3-11. TR rario
(Figure 3=1), total orgunic mater {Figure 3-25, snd phosphate (Figure 327 in
pedycitlrure systerm were significam different from moaoculire system (P<05).
Furthermore . OM ratio of polycaloiere systom at harvest time was signiticant
different from nmmahun.- syt (P08 and revealed lower vatio, CN ratio in
monoeculire sysien wis significastly different {P<.05] between siocking and

hareast time bt contrary nesult was showed by polyoalture sy stem,




Takbde 3-1.

Ptz v luest ST ol pood Teiiom: sail quatity parameters of pedyculimee systerm of
black tiger shrimp-seawesd and black tiger shrimp mosoculture system

Pareraie Stocking Harvesting

Polycullurs Nl Pobyvculiure Miomuliure
C | DTTRDOIOE | 07832003 0 £ B0 N i3 RS Hed) (MLb
M [ oDETe00lia | 0045009 (141267 40 D I3 0250 000
N 14 RHT BT 8 17 88523 5420 M AMeI R | 370033 FdRh
TUM | 937400Ma | USTHDAGTR | 84000430 10,30 T+ 48
PO4 | DATRsDDISa | O4RGDATE | D332a008% 1D Al (150
CEC I_ I SEATL2T AN I_ 193 ROk 5 .iF.h _I 1961 B | 7 308y :15.“?-'|'|:ﬂ.':';.'a~.|3?. ]

&
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Figure 3-1

Mean visluesS 0 of carbson (a0, nitrogen (b, and O ratio () of pond boiom soal
in polyeuliure system of Black tiger shrimp-seaweed and monoculture system
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Figare 32

Mean valuexSD of wtal oepanic matter (o). phosphate (b, and catson exchange
capacity (¢ of pond betom soil in polyealoee system of biack dger shrmg-
seawoed and monocaliune aysbem

Water quality parameters

e

Bome of the main wmter quulity wmclm ohservad imcluded dissalved
osygen (D0, pH. salinity, wmperstose, ammeonis (dHe), mitrite (MCksD, mitrsne
AN O b, total organic matter (TOM), bydrogen 1:1|[]:Elc (Ha% ). phosphote (M),
il alkalinity. water trancparancy, wotal disolved salid {TOSY, and wotal
suspended solid {TS5). Besults showed that concenteation of disselved axypen
were relatively lower in the early meming than in the aftemoon (Figure 3-3a). In
pencral, all treatmenis showed szmilar pattern of DO concenteation tendency and
start to decrease of day 43" and increase at day 70 then decresse aeain at day 92°
till end of experimental pericd. DO in podyouliure system showed higher
voncentration than mesocukture system (Figure 3-38 ond Appendix 3-20, The
loavest and highest pH wers found between 8 28 and 888 (Figore 3-3¢ and
Appendix 3-8 of which recorded at doy-E5" and day 123" down measurement i
monocuitere system, respectivedy. Temperafure ranges in polyculiore snd
monoculture system were abowl 2900 — 30,75°C and 29,17 - 300777 in the early
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mowning and 3058 - 34.30°C and 30,32 - 3423 in the aftersoon, respeciavely
{Tahle 3-3b and Appendix 345 1t means that diomal lecomtion of femperatme
in both culture echnology, polveulire and monocubtue, was less tan 2°C in
early moming snd less than 45C in the aftemoon, During experiment period, the
Muctustion of witer solinity was about £.67 ppt. The highest and bowest sverage
=alinity of about 46,67 ppt and 38 ppt were recorded in polyooltvre system st
darwn el mon, respesctively (Table 3-3d and Appendix 3-5),

Al the first menth of experiment, water colour of all pond cultures were
clear green (Table 337 and even one of replicarions of paelyoulnme system s
clear green colour for whole experiment perdod. On the other hand, the cobar of
ane replication of monocaliuce system changed already o vellowesls green at day
24 W ater wansparaicy stems W increase ot first owo moaths of expenmental
penad and then decrease whter ward, Decreasing trend of transparancy wiis started
after day 50" of expedment (Figure 3-4a and Appendix 3-6). Morsover,
pedyculture system reve significantly betler capacity in maintaining total
u.m|:rr'n|ﬁu1|il,l (T550 (Figure 2=-db amd Appendin 3-T ) and tol dissedved solal
(T} Figere 3-4¢ and Appendix 3-7) concentration during experimental
prerioed, Based on dat resules, polyculiure sysiems were able o reduce o siibilize

TDS amd TSS congeningion.

Dureng expetiment, concentrataon of ammaonl wm, amowomia, and ot
cRcept nitrate i polyculonse system revealod generally similar temdency patter as
andf lower than in monocultune system (Figure 3-51, Ammoniam, ammomia wnd
nirrite concentration tends to incresse inall colre sysiems o first month of
exwpeniment pericd and then level off, Atter first mensurement, polyculfure system
rewealed sipnificant lower concentration of smmonium, smmenis and nitrite than

monosuliure system (Figure 3-5)
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Olbzervation resulis in dean snd neon of disselved oxvgen concentratson (nl,
temperatiee (b, pH e}, and saliniey (dh i polycultone syseem of black nger
shrimp-seawes] wnd black tger shrimp mosocaltute sysem

Tabde 3-3

Resulis of water colour observation of polyculiure system of Black tger sheimp-
sepweed and black tiger shnimp meooculiure system during experimental period
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Meon viluetSD of Secchi disk visibility (a), total suspended solid (b, and el
dissolved solid (c) in pobpenlture system of hlack figer shrimp-seaweed and hlpck
tiger shrmp mongculture system

Polyculnge system staned w revenl ssgnifcantly lower concemration of
ammoniem than monesulture system at thind messurement (P<ik5) (Figure 3-
Ea). Moonoculture systens had mersase tendency for whole experimen period.
Mewhile, polvetinme tenbed 1o decres afier second measurement at day 30,
Sinilar W pmasoEum, ammons concentration i polyeuliere system showed
sigmilicant different From momeculiure system (P20 05 w0 sccond measurement
{Flgure 3-5b and Appendix 3-8, Mitnte concentration posasted @ simalar patiern
of the ammonin comeentration {Figure 3-5¢). Significantly higher ahility of
decreasiing magite concenteation was showed by polyealiure sysiem than
monaculivre syvstem. Mitride concentraiion presented an oppesite pattem fo the

trersl of armcther nitrogen specieses comgenindion. Aler second measuremeni,
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itrale concentmaiwon of polveuliune system of abour 034 1260057 mg 1 was
significant lower than monoculure system (008340009 ma 1" Figure 3-5d and

Appendix 3-8,

Durnmg experiment, concentrution of fotal organse matter, phosphate, and
hydrogen sulphyde excepl total alkalwnity in polycaliure system were generally
significont lower thon in monoculture system (Fipure 3-6 and Appendix 391, A
the beginming, concentration of il organic matter of all experimental culiure
wnat were highes than that of following measureimnent | Figure 36a). Tota arganse
irEler ComcenlnilEm ab sl measirenents in proilyculiure and nwwiocilire sysleinl
wiere 3548332 21597 mgl? and 4690672 1192 me. |, respectively. In term of
phosphate concenteation, monaculiure sysiem kad increase endency for whole
experinent period and after day 30 showed significait ligher concentration than
pedycnlture {Figure 3-6h), Meanwhile. tetal alkalinity of both cultune systems
wiere mot significan dilferent (Flgure 3460y, Similar o phosphate concentracss,
pedyculture system found signaficantly lower concentration of hydrogen selphyde
thiin mronocilnere system at thind megsarement {Figare 364,
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Mean valuex5D of ammmonmm (o), ammoma Jb), s (o), and nitmabe (d) o
polyculiure sysiem of Mack tiger shimp-seaweed and black tiger shrimp
rondsuEere svetem
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Mean walue+S0 1otn] organic matker (ah, phosphate (0, wotal alkelinity (o), and
hydmogen sulphide () in polyculiure system of black tger shrimp-seaweed and
biack tiger shrimp momsculione system

Rilogical paramieis e

The experiment wos performed by applying 2 ditlerem calture systems,
thowe wene hlack toer shamp polycoliore wirth sedweed amd Back dger stirimp
monoculinere system. Table 3= presents resulis of statistcsl analysis of
experimental variables. Al the end of cultune practices for abowut 140 days as
capermental pericd, mean iimp production {2300 of polyculiure and
s ulitre sysbem were aloul 150844 192K kg and [ 30622 7156 ke,
respectively (Appendix 3-10 and 3-110. Swatistically . polvealoure sysem shrowed
sgzaifieant higher survival sate and prodsctivity than that of moseculieee syabenm
{Figure 3-Te and 3-Td and Appendix 3-11 ). From aquacaliure’s goal point af
view , palyculiure system of black Bger shrimp and scoweed revenlesd better
pertormance than that of monoculbere system. The pattern of shimp griowth
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showved pracdually rise and then eremendowsly mersased at last observation
{Figure 3-Ta and Figure 3-Thi. [t was probably consed by difference sampling
technigue. Frrst echnique, shrimp samples were collected fivin se1 net as feeding
check paint. The saber sampling technigue was by using [ift net, Comparably, the
shrimp growth rate in pelyeulture system was significont different from
monaculiure system (P 053] (Figure 3-Th), Farthermore, during experimental
perissl, iotal haemaocyle comt was feund m significant different at first sampling

{day 75} ond was sienificant different ot horvest tinse { Figure 3-8,

Seaweed weight senpling was done al day 75 amd 1 of espermental
preriged . Just after first sompling, the seaweed weigth of each attachment was
rediced wial of ahout 80— W g Fiest sampling recorded that mean wel ghiS0
of segwecd bonds wos 5065020127 o Related whe fest cultivaten weiglat. it
had weight gam of sbout 426,300 27g or 5331 3225 34% with Average Daily
Growth { ADG) Rate of 5694027 g’ iAppendix 3-12). Results of second
sampling were nof compamble to preveous sampling, Al senwesd bonds exhibited

medisetRn 'm.:g:hr inel Tl m.-.g;lriﬂ' weisighl pain anil A,

Table 3-4,

Resall of staistical analysis of mean vakhues50 of several variables of pedveuliure
af black fiper shomp-seawead and black tiger shrimp monoculture system

Culture Technology
M, Wariahle
Podyculture Muonocultury

A, | Bhack tiger shrimp |
.| Absodute growth G017 190 4 300 5321740 3318k

mie gl |
2. | Survival tate (%) B541=127a il Bd+ | 4Th
3 frnduuh‘i1ylkg.m' | DT SEE0 0 0 064600 M40

“l
3|THC dwy 70| 92067254780 $85 3333493 000
3, | THC — oy F35 | 1 1011 H 3450, Ma GR5.E3333£31.260
& | Cartsoas (53 | 24 30=] 2314a 24 4720 54%
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1. | Nitrogen [%) | 10.03#0.393% |  10.3680).20660
B. | Phosphe (%) 4 3. IR 4. 59a0b A58k
B. | Seaweed | (Stocking) (Harvesting)
Carbsan (%) | 17 Bzl 452 2418177k
| Whmogew iy | 152002 | L9%0AML
| Phosphat (%) : 351087 1.90+0.20
D, | Plankton |
Demsity {D 1200 11734330 1965+55b
ey
Brominaney index 027000478 0. 15400 L0260
AD1HR
E. | Microbial
(CFL il |
Total Vileio (D13} 165232a [254x551b
Total bacierial 14 x MP£2645Ta 101 x 10°+162 S0tk
.| OLH]
Mgz

= ubhmewrs with dilTerent lemers Ju0 e sime s ang sgnifcaly BiFeenl m P<Dos,

Funherinoes, C, M. and P eontent ia sheimp and seaweed Dssue were also
measnted, Statistical anslysis of collected data on O, M, P content of shrimp tissse
were ipended o fgure ool the different beeween both culiwe systems, However,
in gose of seawesd, the analysis were intended w0 compare between C. N, P
comstent af siocking and harvesting tme, Carboen content in shrmp (Figare 3-89
and seoweed tissue {Figure 3-8} was higher thon N and P content, Statistically,
Tuwizwer, O, N aisd P oontent in shiimp e between polyculiuee sl
sl e sysenms wene nod found signaficant different (Figure 39 O N P
contlel b seaweed tssee s harvesd time of gbour 24 0821 77 %, 19540011 %,
aned T 49100 22 % pespectively, were sigimificont different from stocking time
{Figure 3-8a), Seaweed tisswe mined significant higher carbon than nitrogen and
phosphoms | Flipare 3-9hi.
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2
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Dy B i

- PFebuidiier - Bzl
Figure 3-8

Mean valuet 50 of total haemocyie count (THC in polyoaltere and momaeculiure
sy sterm
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Mean valuetSD of C. M. P concentration (o) and C, N_ P ganived {b) i seaweed
Tossue (U pper) and U M, P eoneeniraflion in hll'l'ill.‘l[.'l [enstie (0] am |‘.|.'|I'rp'|.' THAT, T L]
o black tiger shnmp-senwesd and black fager shrimp monoculture system

Cine of ihe important baological mdicators is plankwn community. Two
plankion varwables were analyzed incheded plankton density and domisansey indes.
The graph of plankion density has peak o the midle pare and lower of both side
of graph (Figpuee 3-10a). Scatistacally, resules of (e first abservation
demoastmied tha plankien densities wers not significam different betwesn
predisculnere and asusoculiuee system (Flgure 3-10a) and then revealiad significant
different. At day 60", plankton talt;ih;.I of memoculiare system was = onificant
higher than polyeulture system . Al the end of expenmental period, plankton
denaty af polyculture svstem decrepsed., The other plankion vanable also showed

spmidur results, First wnd third sampding resulis revealed that dominancy indexes
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ware not sigailicant different between polyouliure and monaculiore system, The
mests revenled significant different { Figare 3-10k). However, dominancy index of
all samrpling vesulis of both cultiees system were Pousd besa than 0.5 of which

indicated that there were no dominancy of cerain plankion species

= I M
. 1 4%
140
| i i 105
E FER
e L EEL™
ﬁ g
o ‘ ot
2 r 10
my 5§ | -
B 2® 3@ o olm i Db bl DEp Bi®
{a) (b
-N'_-l\.'plh.l-': |
Figure 3-10

Mean vilnets0 of plankion density (o) ond dominancy indes (bl in polyvoulfurg
system of black riger shimp-senweed and black tiger shrimp monoculiure system

Another investigated baological factor as rescarch variahles were total
Vilwria pnd total bacterial, Similar trend of total Yibrio wene observed between
(e peuliure and pmoeuliviee system (Figure 3-1TEa) but non for the ol bacteeil
coumd, Polyeulture system bod high total bactersal (5700ERREE 105 0 CFULml™ 5 at
tirst obsarvation and tend o decnedse afterwvand | Flgure 3-110 ). The lighest total
bacterinl of about 3,3 100002684 324 CFLU mi' was revealed by monoculiure
syatern at day 60" of culture period apd tend o deorease afterwand . Statsheally,
thene were significant dilferent of wodal Vitwdo s todal bacieria between
pedyculiwre wsd mwoaseculiuee system at all sampling series except fivat observation
for tontal Yihwiie and fon first nheervation for odal bacieria { Appendix 3-13).
However, at ol observation series of experiment, ool Vifvio and bacteria of both
culture system revenled similar magnification of ahout 10° or 10° and 107 ar 10%,

respectively {Appendix 3-13
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Figure 3-11

Mean volue=SD of waal Vitwde (0] and waad bactenal count (b i polyculiuee
aysem of black pger shninp-senwesd mod bleck nger shrmp mosoculiue 3 ysoem

DS CUSS10N

Pleysico-chemieal weramelery

Black uger shrimp (P, msmedea) polyculiore system with Crractiiania
verraconr 85 single-filraton organism was able 1w mainisio & suitable culiane
habitot and lead to high growth, survival mote, and shn mp prochetivity, The
perfonmance of 6 veerucora ns filiragion organism showed comparable resols o
the previows study ns single filtrotion in the E-Ij.'nlltur: eystem {MNurhudah of af
2009y and in the integrted system CShpigel gral. 1993 Troell et al, 1999, Chow
ef g, BHM; Jones e af, 2000 ; Bolive & Tookwins 2602, Neon e al, 2H04),
Sunable culnere wares guinlary dureng cubftase perssd brought about beites

pertormance of culiunal and filrdson orgemesm,

There ane toog main imgorat compodaant of cultere wsil system mainly
=il & culture cortainer and water & culbwe habitat, Reciprocal intersction
between those componants form an ecosyatens of calhwe enviromments that may
influence squaculiure procection. Testure and physico-chemical characteristic of
of pond bottom soil were relatively similar amomest cultore unit, However, al the
end of experiment or nf harvesting time, severl soil qualiy porameters included

wirbon, CN ratie, tolal organic matier, and phosphate wene sipgnaficant different
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between shrimgp polycaliuse system and monaculiure system. Those parmeters
comcentration indicated that sheimp polyeulivre system had faster decomposition
proocss than monoculture system (Boyd 19900, Carbon odgang is utilized by
microbes ps energy 0 degrade accumalsted organic marter on the pond botiom
soil, Momrow CN mtio also present the high mte of decomposition, Therefore,
shrimp pobyculture system could muntnin stnble decompasition process and
establish switable culture water hsbitat for black tiger shrinmp (Dhirekioeat Jenderal
Perikansn Budidaya 2003},

Dhssadved X R, LEmpeT i xulil:lil'_l,l. [Eet PR HE ST T | pH WETE T
frequent abserved, Disolved oxy pen concenirieo of oo abservation in the
sheimap polyeulure system shawed highers conceatration than in the mooocilbere
aysren. [ was caused by the occurence of Graeilara verreosa that perforime
photasynihesss during day time and supply moest dissolved oxvgen in the culture
water habiat (Wetoel 1983; Bowd 1990; Midlen & Redding 20000 Pillay 2005,
Tempembur and salinfty of all culture system showed similoar figures und probably
due e semibar efTect ol bocal weather and seawater soarce, The Last mentioned
parnmgter of all cufture unit was genermly simiinr ond within the mnge of shrimp
ciliune reguinerment. The sable pH was supposed relatee o the high buifer
copocity of seawnter (Boyd 199809, IF wiss supporied by resulis of salmity

asbser wanion « |I:|'i1'|ﬂ axperiment that commonly asore than . | o -

Secche disk visthiliy expressod tronsparancy of cultwe water. Shomg
pedyculture system starlsd shinwing better transparmncy et afier measurement nf
day-58. It was companible w the TS5, TDS concentration, and waer colour.
Creperally, ol culture sysiems hod wuter coloor of clear green at the beginning ond
then chanoe to green or even vellowish preen of second month of reaning or
experiment period, The ability of Gracilarie were es as filirtion organism to
imEinkain eviel of witer n-ampanm:b'!'ri?i. and TIX concentralion were similar
results to previous stadies [Shpagel e o, ]H‘:*ETM:IJ ef ol 1999, Jones of af,
2001 b, From aquaculture poist of view, those water quality parameters were




swithin the range of sheimp cultwe requarement {Boyd 194900 Dhirebioeat Jenderal
Perikanan Budidaya 20033

Mitrogen is one of wier quality parameters as main lmitisg facuors for
shrimp culture. Polyealiore system had better shality o maintain cmrcntmﬁuruh{
suime nifrogen concentration that s combarable to the former studies (Shpigel ef
i, 1903 Troell eral, 1999 Chonw eral, 2000 Jones efaf, 2000 Balino &
Tookwinas 20002, Meori ef af, 20060, Identical results were discovered in ferm of
total ergpamic matter, phosphete, and ndeogens sulfide. However, iodal alkalinicy
wax much likely nor tbe influenced by the different cultore systent bul supposed
by buffering capacity of seawater (Boyd 19905 and within range of shaimp culoure
requirement | Direktgrar Jenderal Perikanan Hodidaya 20034 Effend] 303,

Bialogieal paraameters

Based oa the aguasulture definition . schisvement of aquaculiure prsctices
is mostly related o procisction level of main coltured species, black tiger shrimp
(P, monadsny, Polygulture system had better growih, servival rate, and
prosdictiviey of shrimp as psin culiumad species than bl of monocslise sysiem
Those figures are identical to the former studies in labemtory scoke with applving
]H'sl:,-'cu][llre saysiem [ Pursdah e el 2004 pand m:eg_vﬂal System with comumin
poals o reduce di;&;lmd and suspended matter i wastke water of aquaculiure
practeces {Shpagel evad. 1993; Troell e al, 19959 Chow etal . 2001 Jones o ol
2001 ; Balion & Tookwinas HH2: Neord er el 20064 ). Similar resub wias recorded
bor total heemacyie count (THC) ot dayv 135 and comparable to the laboratory
sople of study carried oot by Maftuch {3006 that Dracilaria veseasa containing
Peplucan of which could increase the number of hoemocyte, Desimilarity was
fiounad for C™NP content in shrimp fissue that not significant ditfferent betwesn
pedisculture and monceuliorg. B wiss probably coosed by the availlahility of such
nutrienls wene quik enoig b for supplying all aqualic organsms requareinenl.
Seaweesd as photo-autotrophic orgamsm showed ability in absorbing caron,

nitrogen, sd phosphorous from the emvironment.




Several micro-organizin mxBeator andicated tha shrimp polyeuliure

=ystem revenled stable population. Density and dominancy index of plankicn in

shrimp polyculiure system expresed more stable coosyatem (Rrebs 19494 than

monoculnwre sysiem, Total Videio and bacterial data showed compamble resulis o
previous study Jones ef af, 20000, s probably dee 1o the suitable habit
exirblished of bacterial in monoculivre system (Maier of af. 904}

CONCLUSION AND RECOMMERDATION

Conclusion

Baszed om the result of study was concluded a5 follows

1.

=

Porlyeuliure svstem of shrimp (7 moseden) with seawees (G, verraceso)
cultured by off bottom methed hnd ability to stabilize culture media, The
temdeniy of all water and sosl yuadity parameters in el yenlinme system
shvwed sigmificantly better concenteation than that of monocultiere sysiem.
Cirath rane, survival sae, and productivey of shrimp ol polyeuline

sysiem wens better than that of moneculture system.

. Shrimp polyculiue system had suitable collony of mcro-organism based

on magnificarion of Vilreio of about 10F and weal becreria 107 aml bigh
toital haemocyt count as well s showed lower dominasncy of plankton,
Seaweed, (G, vermcova had abiliey 10 absorh carbon, nitrogen, and

phosphorous substonce From culture water habitst,

Hecommendation

Hased on the conclusion aboved , some recnmmendations ane as follows:

1;

Sk polyculiore system with O vereoeass culipvated by off bottom
mathod with B0 g thallus bound ' submerged A0 cm ander surface water
with interval of 25 cmand 1.5 m berween 2 ropes might be practiced by

shrimp farmers in order to ensare high prodectivity and weoid envirenment

degradatinn




2. Further rescarch on the shamp polyculieee system with highes stocking
density of sheimp inorder to figure out optimum shimp prodactivity and

segweed (G vermcosa) shiliy i mustaining culture water hahatat.
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Appendiv 3-10

Tt harrveested biomiss with shrimp size of polyveuline of black tiger shrmg
seaweed and black tiger shimp monoculture system

Culture Bivmminss (kg with size (Lndskyg '} Total
Technology M E | o 45 M) [ T kgl
Folvcubune 1) 42400 | 3150 | 3150 350 [ IO | Z1iM | ZEAM) 210
- -;;..;__g::. _I.’-_'-'rl.l| 1350 | 225 1330 | 3700 | 27440 135

3| 1%w.K0 G | 10O | wHD | TOHE0 [ 1980 | 2640 132

Monocubiure 1| 6RO IEuH]i 3320 HHEIJ. 2480 | 2480 | 16.e) | Gy
2 HAn Il:1II-IJ| (REREA] 1F1.|:H|: 2000 | b EM] | FZAM) [0

3| 1¥60 | 1EHD | 34| IRED | 1240 ) 1240 ) 1240 (et

Appandiz 311

T e, &hri mip dl."l'l!».i[}' and survival rane, and ol henmass of ‘|'H'|n|}-L"IJ|H.I1'I=" il

. Turtael Binmass
Colture ALER. | il SR (%)
Technology {m) L | Total Productivity
: kg ikgam™)
Polyouloore 1| 2,624 [IYEEH 210 EH] RUA
2| 1,881 7524 |35 00718 89 26
1| 1me | s | 1 0002 R A
Monoculivee | | 2,624 101405 166 00633 7433
2| 2624 | 14e6 16 0061 7965
3| 1881 754 | 124 0065 7334
Netes:

SR 2 Sl rate




Appendiv 3-12

Mz v luetS ol of seaweed weigth sampling of polycubine system ol bk

tiger shrimp-sesweed

Varlable | | | 5 H"’"“ﬂ"“_} =

Siocking (g) | i | Hik ball Bl

1* Sammipling (Day 75)
Sumple weight | mwﬁu.ﬁﬁi ASIRSLOS A | 2300414 E0 | 5065042027
(2
Weight guin (g} | 43263 | 40348 HID | 4265082027
Weight gain (%) | 34078 | 50484 55375 533132534
ADG(gd™ | AT | .34 391 5 fitil) 27
2 Sumpling (Day T4
Sample weigth | 661321738 | SROGE1990 | SH.50e1%42 &b HEd 55
(gl
Weight gain {g) | -13%% | 2200 2080 | 1912500 55
Weight gmin (%) | -1734 | 2730 68| 2300672570
ADG (gd ) 014 | 021 22 . 19805




Appendic 313

Mean valuetSD of microbinl shserention of polyculture system of black tiger

shrimp-seaweed and black tiger shrim mooeculiune system

Culture Dy
_Technology 1 [ » | e | s [ 120
Total Vibria (CFLmlp
Polycultere | gax® | 72x0® | 249x0° I a0 165 1P
2| 595 I0F TE % I Tagin? i 55w P
3 Sx ¥ Ty IiF I 5x10? A7 WP I 52w WP
Belean valmesS0 T=hTa HE 321 (Mg LT I nfrx155 16523 a
Momoculiure 1 | sy ¢ 134 % 10 T3 x i07 N L B T
; 515% IF 144 = 10! |38 = 10 151 10! [ A3 0¥
T4 = k¥ 175 5 10 | 540 10V DY 10 1.7 & 107
Meon valuesSD GlEeilla 151021 | BEC S 1215250k 13584951k
Total Bacteria (CFL/ml)
l"'i’:-'l'yl:l'.l-!'[un: 1 a0saw? | 2gwir | adxier | 2awe | isean
| huwp 1.1 10 Ty L4s 17 T
3| sasam Tdx i Tax10? @5 I0F 1w 10*
. SN0 20 2 e 153,355 10K
Mean value 30 | Josoone | pnsste | Irsonge | onadse | 20457
Miomcculiure 1| 705w 15 0P ERRERIH TAN P HEw
2l a15 % W 14w i bEox A0 | 54w 0F L = e
3| ARond 1 55 i 43« 0" FTE o J0O" (NEE RIS
- SHI0 (FE T 151 M= LAEXRA3: LIBE 1éetee
Mean valuetSD | Gpgzosy | se0ssa | esanen | S3zaih | i62sodh
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