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I. INTROllUC'l'ION. 

Indonesia • s fi shery resources provide importfl nt source of animc:l 

protein to the nation and the only affordable source to the mnjority 

of the population. In 1979, fish provided nearly 60i of total animal 

protein intl!ke. Given tho relatively high cost of meat, eggs, and milk 

products, fish is likely to con'~inue to be the most important source 

of animal protein in Indonesia in the foreseable future. 

The fishery s~ctor also provides emploYlllent to over three million 

fishermen and fish farmers (about 5~~ of the labor force) either on D 

full-time or PC1st-time basis. However, becr1llse the fishel'~i sector is 

comprised of fiHhermen and fiah farmers who ~'enel'Cllly earn VtJIJ ' low 

incomes and because fish provides an importFnt food source for the low 

income popule tion, the fishery seotor is on excellent tf I'fet for 

development. 

To maintain and increase fishery reCOUl'ces production, in 

Indonesia. USAID/GOI he,d collaborC'ted a nd established "Sm;,11 SCEllp. 

Fisheries Development Project" to apply research effort undertaken to 

seek answers and develop usable solutions to the problems of fishery 

production miJ product losses due to spoilare. 

The broad sectoral goal of this projf:c:t was to incr~1[jse annual 

percapi ta fish consumption to 30 kg whi le improvinp: the qUClli ty flml 

variety of good fish availEible to IndonesiH. One of the nl~cessary 

oonditions to achieving this goal WClS an illcre~se in iotal fish 

availability while Simultaneously attemptin£ to decrease tho losses 

caused by spoibge. This project as originally envisE',ged had six 

sub-projects which sought to develcp new or existin{?, technolof.'Y fori 

1. Extension production rnethodolopy in brflcki SWe' te-r pond cuI tUI'e, 

2. Floating fish elIte wlture; 

3. Rice-cum-fish cul ture and the Amb;'l'i t<? ll" tchery; 

4. Freshwaier shrimp culturP-J 

5. l.rt1sanal mfl.rine fisheries, Clnd 

6. Introduce fl;lke ice to artisl1nal fishermen. 
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Two of development priorities of Goverment of Indonesia (OOr), 

are an ·lncrease 1n edible fish food production, and an increase 1n 

rural poor disposable Incanes. During Repel1ta It Indor.e~la 's first 

five-year plan , precedence 1n fisheries sector was given to a rapid 

build- up of coomerical fisheries J which cont.rlhllted no forcluJl 

exchange earnings . During Repelita II, the highest pl'.1ority \'las 

placed on assistance to the small scale 1'lsh producers. Despite the 

change of G01 emphasis, a number of donor countries and internatjol19.1 

agencies have continued to fund ccmnerclally oriented f1.sl1erles 

projects. Of a numbEr of donor- financed projects only tl~e dlrectl~ 

affect the small scale fishery sector and four others only impact 
on that sector to a limited degree. 

"Small Scale Fisheries Producers" of Indor:esia i s a e;enel'.lc tenn 

describing artisana1 fishermen and smallholder fish famEr'S. 

Usually they are classified with the I'Ul'al poor, although a 5111311 

nluTLber of both artisanal fishermen and fish farmers I-eside on , 
outskirts of poor urban areas. '!he population, productfol1, and annual 

incomes of this target group are noted lJelow, w1 th available i961 

statistics used as a comparison: 

1) Small Scale Fisheries producers 
Small Scale marine fishermen 
Inland fishermen 
,Small Fish Farmers 

1961 

Small fishing beats 197,6110 
Fish farm hectarage 29l,8~11 
Annual marine catch (Wtons) 525,198 
Annual Inland catch (Wtons) , 297,988 
Annual fish farm production(M7tons) 87,095 
Average annual production per: 

Marine fishermen (kg) 
Inland fishermen (kg) 
Fish f8I'lrer '(kg) 

\ 

1976 

2,222,623 
9611, 169 
1182,562 
7115,892 
2115 ,725 
259 ,11110 

1,001,589 
2116,711 
1511,6~2 

1,100 
8117 
2111 
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Complete statistics for 1961 are not available but the fif'Ures thnt 

indicate thnt the rains m~de in the pnst 15 yeAra ara primprily in the 

commercial me>rine fishinr, secto:r, these gaiml produced increeses in 

foreign exchanl1es, but Ii ttle chAnge in the me rine protein Clv<'lilF ble fOI' 

the Indonesian households. Annual per-capi tCl fish consumtion l't-lmr, ins at 

10 leg, with f'nins in productions beinE' almost eXActly mcltched by populf-tion 

,.-rowth. 

2) Estimatea averafe annual net inco:ne from fishing: 

Marine fishermen 

I~lpnd fishermen 

Fish farmer 

$ 275 

S 243 

S 212 

These estimatet3 baaed on current pond-side and dock side fif:lhpl·ioes. 

The Small Scale Fisheries output per-unit of effort had rHmained 

essentially ,statiO dUI'ipg these 15 years, as demonstrated by thA inlFond 

produotion fi~ures, (inlend fishery is entirAly artisRnAl). 

In faot, inland production has decreased in reel tel~s over the period, and 

in pe~Cllpita a.vailability tel'me it hnd deorf.Baed by approxim;-tely one hflli'. 

The needs of the Small Scale Fish(:lI'iea wel'e legion, but the followin~ 

illustrate the scope of the p~oblam I 

(a). Only 4% of all the fishing boats in Indonesia ~ere eUf'ine powered, 

the remainder we:re powered by sailor oa:rs. fts a result, and modern 

teohn~lo@'Y was difficult to apply. AVt):rflge cEitoh per-unit of effort in 

Indonesia. was less than hEllf the catch of the next lowest prnc1uce:r in 

Southee.st Asia, Tha i lEond. 

(b). Outside Java, ice production supplied only lOr., of tho needs of the 

fishin@: indBtry, and at prohibitive prices. This hfld contributed to appallinf 

spoilage' factor of abollt 20%. 

(c). Only 23% of the maximum BusteinElblA yield of the mf'rine resource was 

harvested annually due to a number of fC'.ctors which include poor fbl~dnt" 

techniques, poor distribution and marketing, Clnd a lack of a fishin~ 

me.na€'ement strRtegy which allOl'led overfiHhing in somA c,reas Cllla littlfl or 

none in others. 
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(d). Fish ponds were small, evera/Sing less than one hect:: re in size on Java, 

and unit production was ~he lowest in Southeast Asia, 8vernping less thnn 

300 kg per-hectare per-year ae compared to more thnn one metric ton in th£l 

neighb(\rlnp- Philippines. 

(e). Rice f:i.eld fiah production had remained ff)ssential .... y constnnt for 19 

years, while similar pro~uction in the Philippines hAd mushroomed. 

(f). Maorobraci.ium rosflnbergii (Mb), production of the Mel] ;'3'sifm fdant 

freshwateI' prawn lenguiahed in Indonesia, its n;dural hnbi tf. t, ''lhilf: in 

Hawaii it was becoming a profi~able oommercial nctivity. 

(g). Floating fish cflge operators in KalimElntan and Jambi were prf.ctici np' 

orude ov£,e cuI tura \-li th very low production, \Vhi Ie fi ah cr-p'e operf' tors & lonp 

the Mekong River on Indo-China peninsulfl wero pl'(}ducinr 100 kl! of fish 

per-cubic meter (1113) of cage enolosed water. 

In 1977. at the request of the Goverment, USnIl and GOr planners 

conduoted an in-depth re·;iew of the fioheries subsector in nn <Ittempt to 

ascertein why overftll fisheries production hEld stae:n"tl~d. Among other things 

that Clll'e to light was thnt there had been drc:mcltic increases in shrimp and 

tuna produotion mostly by foreign fleets-bur very little incr~Dses in food 

fish protluction by small scale fishermen. Major problems included jnf'rasty·uc-

~ ture deficiencies, e.g o insufficient number of properly equipped fishing: 

port, transport facilities, conveniently loc9ted ice pVlllts; p-eoFrilphy 

(generally, heavy fish concentrations are long distances from population 

centers); and low produotion in the major tambak flreClS of Java due to 

siltation, low action in some areas, pasts and predators. In addition, 

produotion units were small averaging only 0.8 hectc!l'eS in size per--family. 

It was generally considered that 4 heotnres were required to support a 

family of 5 in Indonesia. 

Armed with the above knowledge, the planners reviewed all current and 

reoently completed foreign rlssistanoe fishflries projocts in IndonesiA flnti 

attempted to measure their impact. It was found that most of the projects 

had ma.de positive impncts on production in their immediflte tlll'~'et ClreAs, 
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but 1i ttle replication had taken phce. 'Jlhe rlnnners thon !H'eprd"cd a 

raf:.ster fisheries development plan, designed to overcome m,ttly of the 

production constraints e~umerated above. As the result of the review, 

USAID and GOl ae>:reed to address those constraints most ClmennlJle to 

chanpe on a broad front. Step one of the USHD r8Bponse was to 

institute the TambRk Irrigation study, a subprojeot of rID Loan 

497-'1'-040. f!1hat subprojeot was designed to recommend alte:r'lli:ttive land 

use of the Tambak areas that couldnot be trflnsformed into economical 

produciion units, and prepnrod plnns for a 'llrllnbak braki sh water 

irrigation system for the Tambak arEias th/lt Vlere capable of beinr­

upgraded to a profitable operation~ 

B. Detailed Description. 

I .. Introduction 

The project created new date and inform,ltion brt!lcd in areas of 

the fisheries subsector where only fragmentary and unreliable, if 

any, date existed before. Additionally, the project \'Jould directly 

benefit tb small scale fish producers and consumers in the immediF.te 

subproject areas. 'lhe date collected ad the new tech~iques developed 

were expected to provide the basis for f'eo{?,raphically tailored to, 

follow on production oriented projectc thclt would significnntly 

increase Indonesia's fish production. 

2. Sector Goal. 

The sector goal was to increase annual per-capita fish consuntion 

to 30 kg while improving the quality, and variety of food nvailClble to 

Indonesians. To achieve this goal will require a threefold increpse in 

total fish availabili ty, ~· .. hich can be provided by a 50'i~ increRse in 

production while simultaneously decreasing the losses due to spoilE'ge. 

Eventual goal achievement .may be realized only by removinF' m.'lny of the 

existing procluction oonstraints, with the rwtionnl expectCl tion the·t 

increased production should eventually reduce m~rket prioe to a level 

that the consumer can afford. 
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3. Projeot Purpose. 

'llhe project purpose was to introduoe neH and impr'(Jve exixting 

technology and oreate a new statistioal bnse throue-hout the Hmnll SCillA 

fisheries subseotcr tha.t would enable nationul planners to incrcaf3e 

produotion thruugh redireoting tr.eir fi ~hrH'ies assi f:ltnnce 13nn resource 

priori ties to inorefJse the food fiAh produotion in the irnmeniclte 

subprojeots arens. 

End-of projeot status oonsisted of : 

(a). Reduction in annual fish lossos due to f;lpoil~'re by 30-;. below current 

ml1rketing loss rates in l,'faring{r.ai, Lampung Provinoe, (site of pi lot 

f]~ke ioe plant). 

(b). Fish farmers would have oommenoed indepEHldent construction of floating 

fish C3~es nenr Palernbang and Jambi, with at lennt 30 ,t tho time, 

cares already contruoted. 

(c). Marine fish oatoh, per-unit of effort, flnd marketinlI 
... Iould he·ve 

inoreased about 5% above ourrent rates along the South Coast of Java. 

(d). Five peroent of fresh water fish farmers in JavH would be producing 

fresh water prawns. 

(e). TwentY"·five percent of irrigated rice fields North SumDt~ra would 

be produoing at least one annual fish crop. 

(f). Ten peroent of the Tambc;tks on Java anc1 S.SulFwesi \'1ould utilize the 

GOr 'llambak Demonstration Ponds (Dl!J.1PONI>B). 

Theme.jor a.ssumption for aohieving the projeot pUl'pose ... :erl~ that 

oommunity inputs such as fish feed, oredit fclcilit~te, and feI'tilizer oan 

be availsbleJ that h~tcheries would attain their production foals; and 

that fish producers would adopt and ada.pt to the new teGhnolo€,y introduoedJ 

the cqr would provide extensionists and necessary support. 

4. outputs. 

Major planned. outputs include the follo\'lirlf; 

(a). A pilot flFke ioe plent built at Mai'infFei. Thn plc.nt \'lOuld supply 

ioe to looal wholesalers, rHtfdlers, about 200 fishermen in the 

fi shElries oooperEtti ve, and an add i tion!': 1 100-200 unflffilicded 

fishermen. Complete user statistios and economic n"tE.l Hou1d bo 

developed for the files of DGF and US}.ID. Contc.iners for holdinf" "'nIl 

handling ice would be demonstrated. 

http:facilit.te
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b. A functional artisanal fishery r.Jal1agement system instituted:to_ il1clude 

fishing seasons, limits, 'species and Il'.arketing data, as wel:_ as design data 

for artis::lnal fishing boats and fishing gear up[g'ading. 

c. Floating demonstration f.lsh cages at Jambi and cornpJete pl'oduction, 

marketing data and methodology, including ft.?edino; rec;im.;:s on the most 

productive and profitabJe species to culture" in the f'loattm~ (!(ll~(::;':. 

d. Fresh water shrimp production methodology fonnulated and demonstrated to 

fish farmers in Java. Hatcheries at Adiraja, Paneandaran and Pl'igi Llp~ra(]ed 

and 9roducing 5,000,000 fry annualy. 

e. The fish hatchery at Karasaan and Ambarita upgraded and producing 

9,000,000 fry per-year, and complete production metl1odolof!:V inC!ludlng 

pesticida controls devised and supplied to IXIIi' u'1d l).']AID. 

f. Assistance to the existing tambak extension service on Java (Karawan~ and 

Kr.Anyar Bengl1), and South Sulawesi (Pangkep)" with services pr'ovided to 

5" 000 tainbak oper'ators. 

Major assumptions for achieving outputs ffi'C: 

1. Water quality and quantity at Karasaan and J\mbarita c£'lr9 hatcllory ~'lill 

be sufficient for needs. 

2. Public land and a satisfactory water supply will be available for the 

flake-ice plant. 

3. Sufficient operating funds will be provided by the nor 
4. Suitable sites will be round for the floating cages and an uctequate sll!,ply 

of fish meal is available. 

5. Adequate water system and water quantity will be sufficient for f'1b.shrimp 

,patcher'ies in Adiraja" ~angandaran and Parig1. 

6. The OOF will provide a sufficiGnt munber of fisheries extensionists 

to disseminate the new technology. 

7. Adequate counterpart staff and facil1ties will be supplied bv the [).iF 

8. Fishermen can be induced to use ice and pay the additional cost 

involved 

9. That adequate data will exist to design a functional arti sanal fisllep'y 

management system. 
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10. That the new managl!ment system can be designed in F.J sop-1ally acceptflllle 

fashion. 

11. It is assumed that adequate markets and fish distribution systems ex.i.st 

to market fish at a profit to fisherman. 

5. Inputs. 

USflID provldcd a $ 3 million Gr.qnt to finance 235 man-months of 

technical assistance, 144 months of long and short-cerm participant t!'aininrs 

comncdities counsisting of project vehicles, Cl flake-ice plant with tools, 

spared and generating equipment, seientific and technical equipment for tvlC 

shrimp r.a chp.ries and two fish hatcheries and four floating fisl1 cages. 

'!he GOT input includp.ci $ 1,3 million equivalent for construction of .qn 

ice plant building,floating demonstration fish cages, and two hatcl1!=ries, 

the provision of five office facilities for project technicians, thir'teen 

participants to continue project efforts after the end of USAID involvements: 

and counterpart technicals at headquarter and local levels. Tile mafni+-udp. 

of the inputs was expected to be sufficient to produce the preLiicLed output. 

Reasonable allowance had been made for continfSencies and ir!fJat.ion. 

Major assumption concerning inputs \'Iere;rI'he GOI providerl adequate funds 

and assistance-in kind was made available to fully support the project 

technicIans. 

B. PROJEOI' DE'SCRIPI'ION lOGICAL 

Project Title and Number: SMAlL SCALE FISHERIES DEVEIDP~'[E'.ml PROJEC'r 

C.497-0268. 
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~. II\J .. lI:t~ ::." 1>o."_I.·uttll~.!"'" rur; r oo" I~.~ :!:''''"~!::'''S 
E. Ur t r.!.l"~~:,..t.&Ucl\ (c: ~ f&r:Hl~L'l:' 

7. h-'JIC' :"'.l.~1 lo):: IOO~ cI,lllr .~Yh'h 1\: 
" --.----

mailto:wJ1T-.:1-r@Jct'a::.er
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III. SUB-PROJECT "CAGE ~TURE AND SEED PRODUCTIONl' 

A. Purpose and scope of work. 

A highly production method of floating fish cage culture that 

is suitable for application in Indonesia, has been developed along 

the Mekong River of ·Indo-China peninsula. As practiced along the 

Mekong, the method essentially consists of building large floating 

cages of an economical and feasible design. lJ.'le cages is stocked 

with fingerlings at a density of 75 to 100 per-cubic meter of 
enclosed water. Growth periods vary according to the species of fish 

being raised and the density of stocking. In the "'ase Corrmon carp, 

the growing period is ten months. 'Ihe carp reach an aver'age weight 

of 1,3 kg, for a total yearly cage output of to 22 metric tons of 

fish, live wight. This far exeeds the output of freshwater pond 

culture, even at many advanced experimental station. 

The subproject activity is currently designing and building 

floating fish cage3 of a design s:imilar to the floating cages on the 

Mekong River and is conducting experiments at Jambi and Palembang. 
'Ihe expel'>iments are attempting to ascertain the best low priced, 

local species of fish to cultivate and the appropriate feedir~ 

regimes for the selected species, utilizing locally and easily 

available feeds. These feeds include trash fish, rice bran and other 

vegetable matter. This subproject is expected to create local dewand 

for one or more of the followin~: a credit program for cage 

construction and operating expenses; technical assistance requirests; 

a combin~d credit/technical assistance pr'ogram in pr'oduction, cage 

construction and extension. 

B. Project proposal. 

(1). Introduction. 

Jambi and Palembang are si tua. ~ed in areassurrounded by rivers, 

canals and natural lakes. Local speciC'3 are usualy captured and 

:reared in cages, among those are ornamental fish which, are collected 

for market. The production of cage culture, however, is very low. 

This is due to the fact that farmers are lacking of knowledge, 

experience and skill in the cages culture techniques, in feeding 

practices and in stocking density. 

\'? 
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Extension progr'al1l1le by means of demonstration on cage culture techniques , 
is highly recorrrnended as one effort in imprcving the seed production. 

2.0bjectives. 

'lhe obj ecti ves of the proj ect w<:r'e aimed. 

2.1. ~b improve production of locally practiced cage culture i.e. 

Le~obarbus hovenii in Jambi, Pangasius pani"sas ius and Uotopterlls 

chitala in Palembang. 

2.2. ~b rear Leptobarbus and Pangasius brooLlers in cages in Jambi and 

Palembang respectively, and also to rear NotopterLis chitala in 

fences in Palembang. 

2. 3. ~b implement breeding and larvae r-earing; of 

a). Leptobarbus hoveroi in O"ambi 

b). Pangasius pangasius in Palembang 

c). Notopterus chitala in Palembang 

2. ~. To collect local species from the natur'al water and reared in 

cages for broodstocks. 

2.5. 'lb conduct extension program and Demonstration. 

3.Activity (198~-1985), in Jambi. 

3.1. To imp~~ve production of cage culture of Leptobarhus hovenii, 

locally available food ir.gredients wer'e utilized fop feeding. 

a). Thit'ty six cages 01' 2x3xl,5 rn3, complete witl-J fJoatlnl3 materials 

were installe:d in stagnant w.:::.ter and rllninG water, 18 cages 

were were installed in Mudung lake (sta~t water) and the rest 

wer'e set up in' .Batang Har'i R1 vel' . 

b). 'lbe stocking density in each location was divided into tvlO 

groups (Tr'eatment), one of which stocking group was composed 

of 3 cages (Replication). 

c). Three types of diets were applied. TI1e first one contained 

nutritionally balanced diet with high protein contents. 

v\ 
\ 
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.~hG s~cond elio t WaS ITo rhl ul ~ tcd from 
locally ovb.tlab l e food, in .. l'ytJlcnt!J . Tll r.!, lest t.tPo r) f 

feeding carposeQ . lacLll foo d i n .... rclJient !n i xed with 
vegetable CaS G.:lUB leave s . 

d. Feeding ~Qte for the f:hrst ;)nd sa-eona '!;YP B of fhe 

diets wo.s '.:liven CJt 4~ bouy l!.I ei ~ht/d.:: ~' , ~nd s upnl~rne f1-
ted wit h vegetnble or C OSSi.'! ViJ l e:? v t~s far tile rl ::fit 
type. 

e . Sampling activity Illas eione rJ vl.~ ry Innnth Il y usi n l.J ~ _ 
bout 20~ of stoeles, 

3.2. Brood5tock Rcqrin~ i ~ CC UD5 . 

Two C B(:l8S 0 " lJ x e x 1 , 75 m:i corn~l r) t.o tid th fJ!o .:. tinu 
ma terials l% re ins tal-'Ied fOl' ra:: rin l.l h.cJ:~~o Il T .. tHI5 !~_ 
venii brooders. One c uge w .~ s Sl)t up in tIle st~ 0 n u nt 
wnter of Mudllng Lnlce.The other I U: ~ set IIp in tl1c ~c ­
tong Huri river(running ld ute r) . 

ill Stocking density t·ms 2 f!sh/m2 in II/hieh mt. le ~, nd f e _ 
male we~e mi xe d to ~ether . 

b. The qU3lity of food composition wus s i n,i l ~ r to pe _ 

llet food produced by epP D in JQr~~i .Tlle formul a h a s 

!;uccesfuliy been practiced in reari ng ~ob .. ; rl~ 

brooders in cO!!ge.The muturity of lrroodors t!.l.:!S indi­

ced by means of breelJino mc tl,c) d in 1903.Thc pellct 
W<JS composed of . • 

3O r1 f.lsh meal! 

20% bean mecl 
201- rice br :1n 

6f!; palm so!:)u 
1 o ~~ i pomeG fresh 
1" 
" 

Vi t wn in premi x 
3% minerals 

10jt coconut c ol(e 
Feeding rate was made u~ ut 5 ' IJody WHisht/dcy 
The effect of troatnlsrlt was monitored every 
other month. . 
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3.3. Breeding Technique and Larval rearing 

- Selection of brooders 

- Injection technique 
- Fertilization and Hatching eggs 

- Larval rearing 

- Nursing fry to obtain fingerling size 

3.~. Collection local species from the open waters 

- For stocking and rearing in cages, and for preparir:g as 

broodstock. 

3.5. Extension service and Demonstration 

- To advice extension workers in term of fish ellge culture 

mId seed production. 

- To est~blished training programme for f81~ers in cage 

culture technique, food and feedir~ preparation and 

type of material for cage construction. 

In . Palerooang. 

1. Utilization of local feedir:g in the improvement of production: 

a. Eighteen cages of 2x3xl,5 m3 complete with floating materials 

were installed in three location of running waters (i.c, Gandus, 

~Talang Aru and Lebung Karangan). 
b. Three species were reared in the respective location e,g, 

b.1. Leptobarhus fingerling were reared in two cages with 

stocking density of 15 fishes/m2 and 30 f'ishes/rn2. 

b.2. Puntius shwanifeldi fingerling were reared in two cages 

with stocking density of 100 fishes/m2 and 150 fishes/rn2. 

\~ 
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b. 3. Mystus numerous fingerlings were reared in two cages, with 

the stocking density of 100 fishes/m2 and 200 fishes/m2. 

- TWo types of diets wer~ applied, the first consisted of 

locally available ingredients and was fed to Leptobarbus 

and Puntius schwanifeldi, at feeding rate of I~% of body 
weight/day. The second diet contamed nutritionally balanced 

wi th high protein content, was fed to Mystus numer'Ous, 

feeding rate of 5% body wt/day. 

- Sampling was taken about 20% of stock and was treated 

every month, using about 20% stocks. 

2. Broodstock Rearing. 

2.1. Leptobarbus brooders were reared in two c;:.ges of 3x4xl, 5 m3, 

with stocldng denr-;ity of 2 fish/m2 in Lebung Karangan. 

- 20% protein content of pellet was given at the rate of 3% 

body wt/day, and added with vegetable of 10% body wt/day. 

2.2. Pangasius brooders weJ:'e reared in one cage of 2x3x2 m3 in 

which 32 fishes, are kept in Gandus, the average weight for 

each was about 2 kg. 

- 30% protein content of pellet was fed at the rate of 5% body 

wt/day added with trash fishes of 10% body wt/day and given 

twice a week. 

- The effect of treatment was monitored every other month. 

2.3. Notopterus chit ala brooders were captured from the natural 

waters, and wer-e reared in two fences of 10x20xi l m3. 

In Tan0ung Pering, the stocking density was 1 fisher/?m2. 

- Small fisher were fed at a r&te of 10% body ,~t every other 

day. 

- Bamboo stlcksor wooden poles stuck on every t\'Jo meters in 

the fences to enable the eggs attached. 

\1\ 
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3. Breeding Technique and Larval r-earing. 

- Preparation of Small Scale Hatchery and accomplishment of some 

equipments. 

- Selection of brooders. 
- Administration of injection technique. 

- Fertilization and hatching practices 

- Larval rearing 

- Nursing fry produce fingerling. 

4. Collecting local species from the nature. 

For producing broodstocks local species were captured and were 
then rear'€d in cages. 

5. Extension Progranrne and Demonstration 

- Tb advice extension workers in terms of fish cage culture and 

seed production. 

- Tb utilize locally available feeding, and demonstrate the fish 

feeding technique to fish farmers. 



------------------------- ----------
----------------._-----------------

------------------------_._--------

::. 

' . 
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Activity in Jambi 1985-1986. , 
1. Improved production in cage culture by utilizing local feed which could 

be foun easily. 

1.1. Leptobarbus hovenii 
a. Sixteen cages of size 2x3xl,5 m3, with complete floating material 

were set in two locations. The first 8 cages were set in Danau 
Sipin (stagnant water) and the rest were set in Batang Bar-i River. 

b. Stocking density in each location was d1 vided into two groups 

(treatment) one of 20 fishes/m2 and the other of 30 fishes/m2. 

c, 'lWo types of feed. ~J,1e u,sed" rlhe f'lrst type was complete and 

with high prote:t.n contents, The second Lyp::,- used locally 

ayailabl,e food I113.terial mixed with vegetahle or cassave leves. 

d. Ea,ch type of feed was composed of tHo treatments and two 

replecations. 

e. Sampling activity was done every month, using about 20% of 

stocks. 

1,,?. 'Puntius gonionotus. 

a. Sixteen of size 2x2.5xl m3 with complete floating material were 

set. in two locations, ste,gnant water and running water. 

b. Stocking density in each location was divided into two groups. 

One of 50 fishes/m2 and the othel' of 100 fishes/m2. 

c. Treatment, replecation, food composition and feeding activity 

were the same as Leptobarbus culture. 

d, Period of work 8 months (September 1985-April 1986). 

2, Rearing Broods tocl<: 1n cages. 

2,1. I:eptobarbus hovenii. 

a. '!Wo cages of size 4x8x1.5 m3 with complete floating rraterial 

were set for rearing Leptobarbus hovenii brooders. One cage 

was set in Mudung lake (stagnant water). 111e other one was set 

in Batang Hari River (rwming water). 
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b. Stocking density was 2 fishes/m2 with males and females mixed 

together. 

c. Food composition was the same quality as pellet food of BPPD in 

Jambi that has been successful in rearing T£ptobarbus brooders in 

cage to get maturity and achieving by artificial method. 

The composition of pellets was fish meal (30%), soy bean meal (20%) 

rice bran (20%), palm sagu (6%), ipomea fresh (10%), vltrurun prewix 

(1%), and mineral (3%). 

d d. Feeding rate was set at 5% body weight/day. 

e. Checking activity will be done every two month. 

f. Period of work: whole year( 1985-1986). 

2.2. Labeo krysophekadion (Black shark) 

- Thirty Brooders were reared and stocked together in each cage of 

Leptobarbus brooders (polyculture). Some food composition and feeding 
activity were prepared. 

2.3. Botia lM.cpacantha 

a. One hundred Botia brooder were rearied in the aquariums and concreate 

ponds which wer~ set in the hatchery. 

b. Stocldng density was 10 f'ishes/m2 with rnles and femrlles mixed 
together. 

c. Living food or fresh fOOd (Tub:1,f'ex) were used, feeding rate was set 

at 10% body weight/day (wet weight). 

d. Period of work: whole year (1985-1986). 

3. Breeding technique and Larval rearing. 

Breeding activity was done during rainy season (November 1985-i\pri1 1986). 

The activities included : 

- Selection of brooders 

- Injection Technique activity 

- Fertilization and gatching aggs 

- Larval rearing 

- Nursing fry to fingerling size 

y' 
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4. Collecting the local°tistl species from the nat ira 1 

For stocking and rearing in cages, pond and concreate pond, prepared for 

broodstock. Selection activities were: 

- Selection of physical quality 

- Selection of size and ame 

- Selection of species 

- Period of work: whole year (1985-1986) 

5. Extension service and demonstration 

- Tb advice extension officers in scope of fish cage culture and seed 

production. 

- Established local training prograntne for 50 fish farmers and 25 
~e.clm;tcia.ll,s from OOF staff in cage culture techniques, food and feeding 

and type of ~aterial for cage construction. 

- Extension 50 fish farmers (100 cages) for rearing fish in floating cages. 

- Period of work: whole year (1985-1986). 

In Rllembang 

1. Improving production in cage by utilizing local feeds, 

(August 1985-September 1986). 

1.1. Leptobarbus hovenii. 

a. Four cages of size 2x3xl.5 m3 with complete floating material were 

set in Musi River (Gandus). 

b. Stocking density was devided into two groupa. The first two cages 
were 20 fish/m2 and the other were 40 fish/m2. 

c. IDcal food materials were used for feeding by maldng cooked food. 

d. Feeding rate was set at 5% body weight/day (dry weight). 

e. Fish sampling activity will be done every month about 20% of 
populations. 

1.2. Puntius schwenifeldi. 

a. Two cages of size 2x3xl,5 m3 with complete floating materials were 

set in Gandus. 
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b. Stocking density was set at the rate 100 fishes/m2 and 150 fishes/m2. 

c. Food composition &.. ,J feeding rate as the same formula as Ieptobarbus 

rearing. 

1. 3. Pangasius sutchi 

a. '.!Wo cages size 2x3x1.5 m3 with complete floating matrials \'ler-e set 

in Gandus. 

b. Stocking good materials were used for feedir1j2; by making coolced 

food. 

c. Sampling activity was done every month about 20% of population. 

1.4. Oxyelotris marmoratus. 

a. ~IO cages of size 2x3xl.5 m3 with complete floating materials were 

set in rl'alang AuI' ( f'unning water). 

b. Stocking density was adjusted at the rate of 100 fishes/m2 
(25 kgs). 

c. Trash fish was used for feeding at the rate of 10% bcdy weight 
every other day. 

d. Sampling activity was done every month about 20% of population. 

2. Rearing of Broodstock in cages. 

2.1. Ieptobarbus hovenii 

a. One wooden cage of size 4x8xl,5 m3 with complete floating material 

was set for rearing Leptobarbus brooders in Gandus (running water). 

b. Stocking density was 2 fishes/m2 with males and females mixed 
together. 

c. Food composition and feeding rate was the same as Jambi. 

d. Checking activity was done every other month. 

e. Period of work: whole year (1985-1986) 
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2.2. Pangasius pangasi~ 

a. TWo wooden cages of eize 2x3xl.5 m3 with complete floating materials 

were set for rearing l'&\gasius pangasius brooders in Gandus. 
b. Stocking density was 10 fishes/m2 with males and females mixed 

together. 

c. Cooked food which composed of are: fish meal 30%, broken I'ice .50%, 

rice bran 20%, w&s used for feeding at the rate of 5% body weight/ 

day (dry weight), including Trash fish 10% body weight twice a weel<:. 

d. Checking activity was done every month. 

c. Period of work: whole year (1985-1986). 

2.3. Botia rnacracantha. 

a. One hundr-ed Botia brooders were reared in the aquariums and concrete 
ponds which were set in the hetchery. 

b. Stocking density was 10 fishes/m2 with males and females mixed 
together. 

c. Living food or fresh food (Tubifex) was used, feeding rate was set 

at 10% body wei~1t/day (wet weight). 

d. Period of work: whole year (1985-1986). 

3. Br-eeding technique and Larval rear'ing. 

Breeding activity was done during rainy season (Noveniller 1985-1986). 

The activities were: 

- Select the brooders 

- Injection technique activity 

- Fertilization and hatching eggs 

- Larval rearing 

- Nursing fry to fingerling size. 

4. Collecting the local fish species from the natural 

For stocking and rearing in cages, pond and concrete pond, and prepared 

for broodstock. Selection activities were: 
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- Selection of p~sical quality 
- Selection of size and age 
- Selection of species 
- Period of work: whole year (1985-1986). 

5. Extension service and deroonstration. 
a. Tb advice extension officers in scope of fish cage culture and seed 

production. 
b. Established local training progranme for 50 fish fanners and 25 

technicians from DGF staff in cage culture techniques, food and feeding 
and type of material for cage construction. 

c. Extension for 50 fish fC;lrnlers (100 cages) on rearing fish in floating 
cages. 

d. Period of work: whole year (1985-1986) 

I 
11> 
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Outlined Programme for Small Scale Fisheries Development Project 
Sub-project: "Cage Culture and Seed Production." 

1984 - 1985 I 1985 -
Activitie!l Jambi I Palembang I Jambi 

I I 
I- To improve production of - Leptobarbus I - Leptobarbus I - Leptobarbus 

fish cage culture by - Common carp I - Puntius schawa- I - Common carp 
utilizing locally food I nifeldi I - Puntius jawa-
materials. I I nicus 

I I - Tilapia 
I I 
I I 
I I 

II. Rearing Brooders - Leptobarbus I - Pangasius panga-I - Leptobarbus 
/ sius / - Ornamental 
I· , fish 
I I (Botia sp., 
I I Black shark, 
I I etc.) 
/ I 
I I 
I / 

III.Breeding and larval - Leptobarbus I - Pangasius panga-I - Leptobarbus 
rearing I sius I - Panntius geni-/ 

I - Pangasius sutchil onotius I 
I I - Ornamental I 
I I fish I 
I I I 

1986 
Palembang 

- Leptobargus 
- Puntius schawani-

feldi ---- Sand goby 
- Notopterus chi tala 

- Pangasius panga-
sius 

- Leptobarbus----
- Notopterus chitala 
- Sand goby 
- Ornamental fish 

(Botia sp., etc.) 

- Panaasius Eanaa-
sius 

- Panaasius sutch! 
- Leptooarbus 
- Ornamen ta.l ff~h 
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,~ "" - "" 19t55 - 1986 
" Activit!!!. 1 J .. 861 P":"'::~n :"':'111 1 l'dtl:lbiln5 , 

1 , 
IV. Colltctinl local _peele.s 1 - Lepto~tbU& - LeptGbarbW. 1 - Leptoh. tbu. - LeptON:g"" 

prepartna; tor broodstock 1 - L!uocbUue; !E1 - Pc;u . .!I!.~ panss- I - Lissocb" ua 112' - PUlulus 5:115-
1 - OnI.a.r:e<ital. I alull I - l'Iraceotil I !....!!! 
1 fish 1 - O:-~t=tar-tIsh I Usb I - Hotopttrus ~ 
1 (Bot.1&. Il.ack 1 - SEll!. Goby 1 (lotta, .... I - Sqd Coby 
1 ahart , luck 1 1 shult) I - OnwaelluJ. fis!!. 
1 Lancer, etc.}! 1 1 (Botfa. B&la shark 
1 1 1 1 etc.) 
1 1 1 1 
1 1 1 1 

v, Tra.1Jl1n& and Iztl!llSiou I - Loeal. tn.iJWlgl - Lot&! tn1n1ns I - Loc&l. tra.J.niDsl - Loeal truda, 
Serv!.'!u 1(2) patUe1paat.)! (23 put:1e1panu) I (50 puUe1panu) I (50 parUcJ.puu) 

1 1 
I - OYerseu 1 - o.....ue.aa I - btn.ioll 1 - Enn,loa. ptogru 
I tn1n1n8 I ttaiii1DI 1 prostalt 1 50 fishfaraers 
1(24 part1e1puu) I (24 p&rUe1~u) 1 SO UshIan>ers 1 (l00 uses) 
1 1 1 UOO cages} 1 
I - Enenslan to 1 - EzteQ . .d1lQ to 2.5 1 1 
1 20 fUbI_mer.1 U"b.fanera 1 1 
I, (30 casu) 1 (loS" casu) , 1 1 
1 1 1 "I 
1 1 1 

VI. Addlt101i&l. pnl&'ruae 1 1 I - coUect!!!& ttw Irieder. 
" 1 1 I - rear1na 1tl ca,e a.od tucuUua 

- Induced Iree41tl& 1 1 I "uet pond tor seruna ~rurtty. 
Ibn SatA 1D H~ 1 I 1 

1 1 - Inject10n procedures, BatchiQl e&&3 
1 1 1 &lid artal re&d.~. 
1 1 1 
1 1 ' I - Ratock1ua 1D Ioba t.ake. 

- G1ve advice '" nibs CultuE"e aad Irftd.1q t or DCr staffs. 

SH:th 

, 
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IV. 5Ur~folM1Y OF ," ,CTIV!TY 
. , 

• 
During. the ~wenty 'fire' 'rilo nth~ of m}' cfJl1t:r ::.c[;(,'\.q '~i \J '~ tJ1fHEi- se;~t -
ember 1 n06~ .I h ncl rlwde my f~ffort to r,,]} r! '.: up th(.1 :Jroject 

frnplcmcntaf:ion in con s i~t cn[' to t.lle schedule. !101'Jovc r ~n !o:OIl\'~ 

pel'lad I'JC: 1,) 01; problf!!rn (ll10ut tile rJl~luy til r ,, ; ! ~i.rll": budljc)1: . Hpwever we 

tried to ~olvc those pro\JIC:!III:::; h~1 lIsin lJ f ;;'lc il.U; :i! r! ~ fl1() hl l. in:I::' p"'r ­

i'~ u nnn t! nd coll ;:lbar :.'. tina 1:Ii.ttl tlw rtpro <::: tbff!. to synchronize , tilt;) 

prOljr;!mmo c.ctivitie$ . The , ~ ct~_vitin5 1'1',.1 -..:0 f :l !" 111.' nn l r.wl rnllC!fltn.l 

suth u s : 

In Ji'lmbl experir:\lJrlta! c ~:~; es of ~1!_~r:.t l.: _~ .. ~~~?. hnv~~I~~i_~ loc :~ ­

te d :!t r.; udun: L uke hns bucn in~t;:!lhH! :J~' u stnl,:! ui :', ht l'JOl1iJ c n c: \­

ges of 2~3x1 m3 rJrovidr.d from ::11nnr; Pr:ril<:\n:ln . .. tocld.n~~ !lr.n :. itr 

t'J:lS dividncl in tl!JO Ql'OLIPS,Of1C contni ns 1 S fiDhc.'z/m2 :'fld th :' Iltl lt: 't 

cont::.inz 30 fl!sh/m2.E a ch CJrollJ1 r:onsiztn of b<m C \.l. eo. 1'1.110 t~'pr.!j 

of diRt~ ~ore lJ ded . THe first one cont:ltn'J loc'" l~y rlV' : il bI D il :: . 

. re di~.mts end forrnul~lt.ed frohl liS :',: shrhlp r,wi::l;:~ , !jO', conC( J n i.l':~ te; 

1, 25:~ vi t<lmin ; 1, 25,(' minor ':! l; :2G,'~ ri ce! LJr :;; n ; 1 0 .. : I!J:!stu 0 f !:;ny I I ~H~ n; 

15,G waste of COCI'JnIJl: . Fr:l,I:d il1 fJ r !.'t e l!J-=S ::;i ll l.::n , t !.;: IH):Jy l:lt/d;!y . 
, 

Th e other o ro up l'Jhich conz5.ot:: of c aL os wnr o fl!d IIi t.h the s:..).ma 

peltl ets( luw quu iitY )Dup!1 1oml.::nted ' l'Jith V~!'..:f~t: ": :~ l lc . nu I: ." ::; '.;iv(.'n , 
free l y .Four (J;\per irnontol nnt c~'J(,! of 1, ~j ~:!:'1, :~ IIl~·j r.-{m,:\~rlltl for 

Common carp l'le r !:: r~ l~o Get up in N~r.IunlJ L ~:lw.Tlw :;[:Clcldn : densi ­

ty ~US .:;Jj.l li cd to two one of which ' cont :.d. ne> :i5 fi '~h/rn2 ~.nd t!l{! 

othe'r contc.in~ 70 fish/1i12.r:: rJ ch tre;:!tllwnt I.'JL15 ::r1:,lj.IHI tt~o c: .1J (.''j . 

L'oeil l food :i.nur(~rJicnt l:Ja.s formula.terJ ~;il.l11 n rly tn cnrrl: ,ositiol1 

of I?p. ll et thnt W;:J.S Fed to th(! Lcptoh' rl)'.!,!:',. hovr~.n~.i. . 1 ol1fJi:h ,:Inc.! 

we i ght mO~1s ur em ent 1I1:: S corriotJ out f3vp.r~' rnr)l1 tll , ~:nd 1',h e fnod in­

tEike wr:s correlated l,Jith th e lI.lC!ight l)\.:iI15 . 
S 

On r,!ovembfJr 12 .1 ~05:U~I~lll.n\rbu::; fiin l) cl'l.i.n'.llw!t'(! s et i.n 

four o ;~per i01ent ;) l C tl~et; of size 2>:3,,1 , !; m3 in sipin L:,I,c . !'itcr::­

IdnU d(O:nsity \:J :~ S divided into b:lo gro(If'::: . Thf~ fj,r.·.t CIne cont:'i.I­

nod of 35 f;i.~hr.~/m2 ~, nd th p. other onD cont,innd ml ft r.hn::;/1.l.'2 . 

, .~. 
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Ea c h ~"OUR ~i5t~ of 1:0"0 c:. :i"s .loc·.J.ly v il ' U" 5."c r ".I\nr. t:" 
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L!. ength :. ncJ I o)~ i :..: ht -r.w::'.: u): sIT1unt 11/;';5 r. :'l':I'icd nut r;. vrn·~' ml1nth - n : r 

the food intake l:J I:-~ G corrol 'l t c d wi: th ~;r,n 'l,j t:I !.~5ht 'j." ' i o s . 

I 
The un t uils n re Ghou belOtll : - , , 
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Four wi re cages 2x~x1 , 5 m3 L~ ere i nDtal]ed fa~ re nrjng 

Leptobarbu~ Ilove ni~ ~ nd puntiu9 sc llwanife~(J i at Gand us su~st~tion . 
rna fir-;tI.·L'J;;~;\re -stocked Iilith Leptob <.;. r oIH; with the stocl<ing .--. , 
density of 1 5 f.i!:ih/m7. .. mel 30 fi s h/m2 . rh e l os t th.lO~~re stoclccd 

for puntiu~. e n d ztocld.nlJ dcn ~-;j. ty wore 100 f.i~ h/m? a nu 1 S0 fish/ 

In2 . CDolce d faod(boi l~ (J)cQn~ist~ of 25~ broken rice;20~ rice brnn; 

20~ was te of ~oy bD am; 20~ fish looa] ; of low (!ucl ity,and 15% ve­

getab l e .F oedin~ r ate wa s m~ ~e ut 5~ body wei aht/dflo/ . J~e efffect 
of treotment won c ~! rrie.d Ollt every month . The \!)oiuht gai n I'Jo.S 

corrolated to food intalcc • 

. Two CBJ!es of eize 2x3xl.5 m3 l'lere used .for l'earing 'Notonterus Iborneesis: 
(s lu.:: ll !lizC? ::: 1: To l a nfj ,',Ll r Sub- :..>t.:.1 tiof.l for c;qJcrimcntul observQ _ 

uion . ::: tnr.k i rll.: th: n z i ty \'J U5 5 fis h cs/rn2 . Tru' :'":. h f.t.!lh or s mall fi s h 

lJlOrr:! w w cJ f ll' fondinl) nlJQu t ' I O:~ bo rJ y lJ}r.ilJht/C1{l~/ . So l11p linlJ acti -
• 

vity Wwre dOhG for obs ~ rvillU the i ncreono(j w ~iuht ev~ry ~o nth. 

~QC~ pon g.:! siu.s fingerlings were fiet .in two experiment­
al C:':QOS of s ize 2x3x1 , 5 m3 tit Gnnd us stJb - ~t ntiol', on .,;pril 1 5 , 

19BG stocldn[ dcnsity l!I orc :1 5 f:i.shes/m2 ;m d 50 fishes/m2. 

Loc ~lly nvollv ble in a radi ~nt~ irl Wll i ch form ultl;fish meal 40%; 
rice brim 3J, jcarn rnf:' ~l 1 0 i,~ ;bro l(en ric e 1f1,: j v i ti.Hnin 2~ ;( cooked 
form )"uru l~ [~ 1. I:.H :d for fe edina ::. t tl1 e r otf~ ~j: ' ~ hnri}1 W()i@ htl day(dry 

wr: i. :;ht) , r:·o,li n ·J "l ci:iIJ it y for JJcn l,:i: h nnl,. IJJOi ~ hl; rnerwu rement was 
C; " l.' 1: 1(1; ' rH rt I tlory mpnth . Th e: L1e t a il s n l'p " hOlm lJe1 01:.l . 
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II. Brooders Rearing in cages. 

In Jamb1. 

Leptobarbus brooders had been reared in t NO Nooden cages of size 

Ilx8>:1.5 m3. One cage was seE in Mudung rake .- fIlle other one was set in 

Sipin rake. Stocldng density were ' 2 flshes/m2. !J.hey \'Jere fed \'11th pellets 

\'lith pmtein content about 30%. Feeding rate "Iere set at 3% body weight/day 

and vegetable were added about 10% body weight/day t'lice a 'leek. 

[n Palembang 

Pangasius pangasius brooders were reared d.n one ,,,ooden .:>age of size 

2x3xl . 5 m3 at Gandus sub- station. Stocldng density was 10 fishes/m2. 

Cool<ed food wr.1ch composed of; fish meal 40%; rice bran lJO%; broken rice 
18%; vitamin 2%; werused for feeding at the rate 5% body weight/day ) 

and trash fIshes were fed about 10% body welght/day twice a Neek. 

Leptobarbus hovenii brooders also had been reared in one wooden cage 
of size llx8x1. 5 m3 at Gandus, stocking density "ere 2 fishes/m2 . 

Cooked food with protein content about 25% \'Iere used for feeding at the 

mte ~% body "eight/day, and ve"etable were added about 10% body "eigJlt/ 
tl'llce a I'leek. 

Notopterus borneensls brooders have been rearing in two bamboo 
fence of size 10x20x~ m3 at 'l1ln.Jung Pering and Lembung Karangan with males 

and females mixed together. Stocking density was 1 fish/5 m2. Smalil. trash 

fishes \'Jere used for feeding , wooden poles were fixed within the fence 
for eggp attached every two matre 1ntervu]. 

III. Breedill[l: Activity. 

In Jambi 

1.11 (:ol.iJ.nboration with BPPD and BBl\T star in Jamb1 we bred Leptobarbus 
hoveni1 by means of' induced spawning method. The brooders \.,rere s&le-cted 

for IMture females and male. '!he mature fema.les were selected for horm:me 

iriject1on . rl\.,ro in.iections were needed, the first injection \'Ias given 0,5 

doge and the second injection was 2.5 dose + 100 III of HCG. 

'!he brooders would spa'''' during 10-13 hours after the first in'ection . 

After being nixed with spenn (dry method), fertilizer! aggs "ere hatched 

in the hapas and aquariums which were set in the indoor hatchery. 

'!lie. hatChing rate was estimated 50- 80% and about 500, 000 of neldy fry 

were obta:l.ned . Injection teCJm1que are sho\lm below : 

! p 
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In Palembang (Induced spawning on f;.:l.l1S:!.:asius pangasiuz) 

In co11aboration with BPPD stEff in Palelrd)ang, the breeding of 

Pangasius pllnl':asius were practised by using .induced SpaNning method. 

~latll!'e females wer'e ,selected carefury for injection activity , 

Injecticn t p.chn:l.que was practised nt Gandlls dur.lna: the spal·ming season 

(November' - Mitrel'! ) Collman carp and Pr)TlJl:ag!lus pan~llsiwJ l'/0.l~e used rop 

r1011or' t'Mn 'l J1,iections Nen~ needed for r~1na.les . Ulle rtY'st in.1ection Nas 

given a. dOGU ~d(;h 200 IlJ DC IlCO, tl,e Bccond tl.n,Jec1;:ton \'IllS 3 uose + 500 IU . 

'l11e brooder:.: I'JOlIId spmm during 18-2/1 hour's aeber' the first injection. 

Erns were f "rtiUized wi t.~ spern1 by dry method (stripped eggs+sperm), 

Ferti!l..lzed Gggs l'Iere hatched 1n the hapas which l.,rere set in the indoor 

hatchery cOlllpletely 1"11th aeration system. The hatch1ng period was 

about 110- 1111 IlOurs . 'Ihe hatching rate was estill\':lted 110- 80%, and about 

350 ,000 of ne>,ly fry l',ere obtained, 

'Il1e injection technique are shown belm'/: 
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::utur. ' l : n~wnin9 of ~oto!)t l) rus bnrn O erl !~ i5 _._----- .-----'--~-.. ---.--.... --.-- .. 
f)ot_c?2_te~J":' boeneensis broorlerc: 11:" 1' 0 1' 8 1' ,HJ in tt:Jc bamboo fen­

CAS in Tanjung Perip6 and Lebung J(ar anga.n with males and females 
rni:<e d to :rt!th rrr,t'Jo o tJe~ poles u.rr.~rf1 fi ;:c: cTI'J i. bhin the fo nce for , the eg.ga 

:-:tt i~ chr.d to . At the begining of December 19B5 .'Phe water level .in Tan 

juno f1 crill ~ ) I'o'se to :1 nlDi'.).' C) . !;In t- ;:.t:.n.l;J":~ brooders were 

sr¥:I'1n(,!(.I in i:hn f lHlc e b ~r nn tul" 'l sp wn.in :j . Til" iT. f'1J::J s tll.:'rc c tt" 9hod o . 
to wooden · '1 1 0 :·t I:hc J!O!'/fH ' Il~lJ:t. , 11(Hli: :·iO' ·· ~in em. f;rom tIle llOt -

tOO1 . 'c ,:!;o( nesls) were tranHfered for hatch:lng in the . hatcpery in P!! 

lU lilb ,.rl ~) . :iOll!lJ o f t:hl1m h it, t:ch crl OIJ1: ~ r)ll grew UP. to become finuor­

linQ. l.iv,c mo ill e l'}e r e u :.."';c:d fo t" fc~ C'd i.r\l.1 . TI l() l 'll' V:d. l'Dr' rinu technj~l1 iie ' 
as the ~ ~Ir n o s Pcnua Gius p l' na~s iLIS. -----_._--

I V. f..C11}~y~_~.:i.!1:Ll-0 c ;:: ~ __ ~E e r.:}:.e_G . .. f.l·.n!n_, ..n.':..~ !.r.:J:. ,I 1: .. t.D F .!,. 

[: oti.::: m ;, c r:, c~l1thr~: . I ·H) rC r:ol ln c t cu :ln d 1' o;o:I I:";L.I in tlw ~qlJarillms --_ .. _- --
\:! nd c o n r.: n -.te ~ fJnd in t l1u h~i tchtn'~1 ill J t:Il1I, .i. ~~n o'j P~lulllb~nCJ for 

p l'o dur~ il1 C lno:H f:t ocl~.Liv n(J food(Tu I1if c ;: ) wer r fed intensive ly. 

v . can d lJ CU, n~J Tr n ;nin!J P l·o~}r :.1 cnrne :1O r'J [ :d;n rHd.!ln :;i c1"lIices .. - ---- _.-._ .. _. '------ ---.- -- -- .----_. __ .- -
1 . Loc:.~ .l:-_~r:.;; c.~nin !) 

rr .::ctic 11 Trf' inin lj 1 '1 ~1 S conductor! in :r i.!l i"lhi il nd PeIemb,lnlJ from 

5 to 17 r.l.:: l.'ch 'I nn s on Cf.lI.!C'! r:ull-.tJr(~ T ll chni n Ul~!)Jl(J.i.t h specia l 

rnfnr e n ,:c? to lJrcc~rJ in!J tt' r: hrti. J:ll r'l on ~.:!:~l tE_I.i::rllu~ ~ni.i 
~ nd l:_~ .. ~_t,}: ·:E}U !:i. 12.:~c,L':!_~_~'!':' . There I:J0 1'C' 2 ~~ p~ · rl; i c.i :"'~ Il ~; :1 ttended the 

tr~ inin D ~ M d ':onsi s ted of technical personnel or hatchery staff 
f rom cU. f f I;!ren I: p ro V i nGe !~ , i J e . J Clmhi , P r: 1 efll b nn~) , . IGS t J ova J :-;0 uth 

Centro J. ':HHJ E '!':it l{oJ..tmnnt .. :n Ji'Jp. .'; t ~J u cn TDl1 '.JI.J.:~ r:~ . TI1l~ subjec t in _ 

cludad fi s h c!ll i: 're , po J.ycultur l1 n n d int f) 'J l~ ,~"i:(H I fish fnrminlJ, 

fish b rc.H) ui n ·] I c ';1,,- 0 co n 5 t ~:lJcti o /l J f 00 tI !1 l'DpO l: ": U .on ,-mel F 0 rrn ul n t ian J 

o pe n wt! ttn' nWHr: ;omcnt,fi:;l l :J:hH lJ.in u :~ r l/.J t1' . Jl '"';11or i: t: ti o n,I . .lOcJ l <;! r­
V<11 1' l." l'.i.rllJ . 

2 . r. ver s ~ nu Tl:;,lin.in g . ---- .. . _ --. '--.,-
.~. r.:olOp ul' l:t 5. ve ~ttJd}' tour I!J::: !; conduct ed to Tlloil,md ~nd !5in 'J <.1-

pore nn :.; t o :;!.i m"Y I ~nn!-) nn /,qJw,r.lI ,J.l.i;IJ :r:() i; n r:l l l liir!llrm lfJtth pnr t icu_ 
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lnr attoll ion to fish breeding in which practical induced 
sp~wning and visit on hlltchcn'j.CHi <lnd culture of' difforent 

spec:i.es were carried out . TlJe pal't':"·jpants consisted of. fish 

farmers and fisheries pensonnel from different provinces i.e. 
l111mbi, Palembang , West: Sumatera , Jo~st and Central Kalimantan, 
West NUsa 'llenggaro. , Central Java, Vlest \JavD and Yogyakarta . 

3. l.eptobarbuB cnp;e culture programme in Jamhi . , 

On AUllUGt, 1985 fifteen fish farmers Vlere .i~vited for a 
meeting and discussed, about Leptobllrbu6 culture in floating 
cage '!j 'Jlhe flirs 

The second fj ve 
n.ve fi s h farmers lived in Sipin Lake area. 

farmers come from r,ludun g I,.":lke . ffhe last f1 ve 
persons nt.9'y along Eatang Hari Rj,ver . 'Phe pllrposo of p:rogramme 

WaS to Gtimulate the fish fo.rmers to take inte l'est in fish 

culture . The project will provide fingerling ~ and food for 

feeding during eight month period. 'I'he floating cage of size 

2 x 3 x 1,5 m3 must 1ge provJ.ded by farm(~rs. J\fter harves ted the 
production would beilong to them, As a result of the 

discuss :lon , the firsL.two !Tt:'oups (Sipin l.a!te and r~udutJ.g Lake) 

agreed to join and follow' the programme which stared 

on Septemher 1 1
" 1985. For the first fal'mers group from Batang 

lIari Rjver eould not join ' the p r'ograrnlJ1e because th ey 
CQuld not p covide, f l oating Cll{!e. lJowever we tried to establish 

floatj.ng C:l;l f~es for cultur.~ of J.epto barbus in 13atang Hari Hi ver as 
demonstl'll tj.on cages . 'Fhe actl vi ty are shown below : 

http:puiposoe.of
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List. of Fis:l r <:lZ':;":::'!" J0":'neo l-"i1k LC .. '1;::.u <Jr;;u:: c: nd 

Pan9~sius-pon gasiu5 Cultu re Prograome . 

i~umoer ; Name 

: 2 

: k oo lCtu3uPATEN 1IU!illA ID:Dl 

1. Sua s 

2. nat u n 

5 .... .li Upar 

. . 
: 

: 

: 

Acc:ress 

Ds.Pancan ::: .... ., ... 
---~ 

: _"-
: Do Ju..m.:""?AT~ OG}'}~ ::C'!!ERrNG !L!n 

.' 

1. Zulki:fli Moo ':..!i 

2 . HoI i 1 

3. IT .. !! a zen i 

4 . IT a r i son 

5. 5 0 r i 

6. ~. Dan i e 1 
- H ! • .:.:. Ja:ni1 

S. r..usr- i 

9.l.:.A 1i 

10. E d' d Y 

!l!l. ~: .~ r z u 1: i 

12. n. 1.;. So.ul 

13. S.A. K a rim 

: DsooT~jc-~g Gcl~ 

Ds. L-'td~.!:.laya 

Ds . Saka Ti~a 

: Ds. Sudimam:lir 

: _"- . 
Ds . Indrc1a;''a 

_ 1'_, 

: K!:I. 

: Ds. 

: 

: 

· · 

Size of Ca ~ =/;ond 
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( YE3. ) 
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5 • .Jlg51i:S. _1l1101 J\cl:..:!-vJ. l 'l.os 

5 .1. lJn !urt:::J ldn[£ .:.l s urv ey On b .i .. ).! ugl \:a l ~()Jl( l itiu ns of 

Lt£~;9.:h Lllus s..:E . ( J:.~ .,)11 J3 i:1 tU lt ) in rllouu 1.,)i>.e area of 

North SUlIlatel'o . 110 i 'ncrese p(,pulattu n of Ltt-Jsochillus 

f!..!2. 1 II rtiJ'iC:ial brccdi nc; hy \IIOana o f :l nducou Elpawninc; 

VIas r ,:cOImnendecL ( !i ee uLt .. \chlll fJ llt ~ - flnnex A 

5 . 2 . II I1 ,k l, to] :, j ng <.l !:'HIl' V(! ,Y On hioJ ut.:ic :J] und fisheries 

yo t en l. ;i,a l :in Knl.iI:H,\ntvn [H' (~ ;l . '1'0 :i !,qi 'U V (: pruductions 

o f' i' I' :.-i1L\'!,'Jtr.'Y' f'l .sh jn opell Wi,l Lo l' {) !' ,Ul ann ri n cap-

c:ivJ 1. :11 f,':L ,shel',}' Ulall i..\ I~(; 1U 0 nl., S p t~ (: , i t:lj s l:'J(~ (:Clon , und 

r :i!Jh :u ILl.Ul'C tioc hnj,qu e VI (,~.J'{) r o cullnnenrie d . ~ See 

,;11, t ""c !J!tI (:! n t ) . Annax n 
5. ;i . :oncluctod LOClll 1'rull n:lll g l'X'0 15PUlllIlI O roJ" 1l101ogiets 

ant..! I,:::tc;nsj,oll \'.'0 I'kcI'S , itl JDlub:i ~Hlti IJu lotlllHmg on IIFi s h 

cu l l.u " c unu Itll tuc cd Spi.l Vm :1nc 'I'Hchni c!lw It. 

'1'\'/0 h :l,wlbooks/UliJIIU<;l ] S (H I fj s h culture t echnique have 

beef! ' /U I)lished :i n Bahas a '/ nlioneG:i iJ : 

, • . < 1 
.J . ~ . • Pemijahan rltan J e l awat dan Ikan Pa tin 

dengan Cara h cpo fi sasi (Annex C) 

(:Induced Spawning of JelaVlQ t and Patin) 

~ ) • .'; . 2 . Pengelolaan PeriJ<onan Per niran Umum 
(Annex D) 

(Open wa t er fisheries HanDgement) 

~ . ll . ! :OlHluc t ed CUffillt:H'otj,vo stuuy t our" 1.0 '1111 o.i'lllnd and 

S:i.ng o jloX'c for 3 '.'!oeks , on fl 'uc:h'.'Jatel' o.quacll ltu:ce. rphe 

study \',';t!i lJ<lrtic i patQd by 2l~ ~lart !i.c :i.l j a l l t s consiste d of 

!' i :J il ' ~I I ' JlH : ] \ ,Ill ,! 'jl ll ~ j' i G1t 0 1',Y p,n '!i\) l! \l , 'I . (A'Hllex ) , 
·5 . 5 . rpo involve :i n !'ced nut L"J i.ioll i,ln d !~:ic e CUIiI fish 

cul l. u l 'l. tl"'a:Lu jn{; 'j :l'ogr'()l!ul1 c 1\, 1' c :<Ll: n:;j" n \'m l'i-<et's and 

/,i :-. hf I I 'Wel' ! : , b,Y L ,i v jn" ~ n !:j tl'll (; t. if) 1l On II I' il:it c ulture: 
:" Jt ,' l r s ll bl'e l! d:i. I1 G b : clnd que II 
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5 . G. '].'0 WII VC:»VU ,in Il ctc:lIC!l'Y 1U131:.g· .. :I ... ·!lt \',u1'!';I,;l!0 l ) 1 holding 
in '(OE,'J:~!wr ta by givj,ng in::;t ruct :Loll on II Tnduced ilt'eeding 

·J.' ~:Chllti ,!ue of Pangasiu s Bll tehi 1 Po.cW:Dsd,u.I!-.llQ!lljuSius and 

Lept. CJ l?)!.f'.l?lIS lIoven:U. II. rl'echnic i:tl llapcH' for uhes e species 
\'/0.::) pr· '.Js l~ nt ed . ( fi0e attachmont) (Annex F) 

5 . '1 . F,]'eqllent),y request ed to vr'ovide 1. e chn!i.cal input for 

activj.t ins wh:i.ch concerned w.LLII llaL<:IwP.Y!J"ish Cultures . 

5 . B. 'rllr(!c 'l'ec hnical booles a n " Induced S!Hl\'ln in t;; 

natural npawning t ecllniquell we r-G published . 
and 

5 . U.l. Induc Hcl Spowninr; all LQ,Q.!.o h',!'t'bul3 Hoven1j, , 

carried out i n Jwnu:ll . (Annex G) 

J . B. 2 . lnd tiC ad Sll£t\'.'Iling on P 1.!l"I[;Ul'1i Uf;-1l tm Pias:i.us , 

co.rl' .i. (~ d out in South Sumatra.. (Annex II) 

~j . ~'" i . I ~GI t Ul' G!.l "'JJawn inf~ 0 f No to}! t .£1:!!£L hq.£.!J i.;oensis , 

c{.t!'l'j, (<)(j oul j.n South Sumlltra . 

( See at t llchmenb ) - Annox I 
5 . 9 . Leaflets f or !.eptob .. H'bus lIov e nii a nd Pnn{~a~ 

12i..ll.E:asius cuI tUr e in i!ahas a JT!fjo lksia Wan published • 
ili ld distributed lo the !' ishf ~.n'I !H~l· ;~l1d e xtension 
\'jc·l'!,crs . (Annex lJ) 
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nu:cing twenty five mOllths [Jcl'ilJd o f Illy contract 

( AUC;llst, 1961" Septelllber; 1986 ) , the octivities 
concentrated in fjsh caGe culture, l'Cur:i"ll~ broodstock 

, .\ ( 

breedj ng ,co:liUect1ng ' local SjlCcj.es prepared for brood-
stoclw Dnd exten sj,on s , l"vice ::-., 

1 . 1I]I~cL.Rrodl\c tj;.2!l. 

J.!l~ J ;U!!~j~ expcl'imtH1La] Cl.lL{t,H; OJ' cowmOn carp and 

1 nl,l;obnrbus wore f3C:O !in MucJunc iJll{ ~ ,Cjijllin },{,I.ke. ------ . 
I! v .. ,il<.Ab](:; J oco) rood :LI'IL~l'od.l (:n ts were used to feed 

th{:; species. 'J,lhc length unci 1:/ ~~:1eJ I t were measured 

l:very month. 'llhe food intake Was cOl'l'eiated to the 

g ,::.dns. Feedin~ r'at~ I'W.E; set ut 5 % of body, wej.ght/d8Y • 

:to Palemban{l', l~XrlUl·.l.JflL'n~{d CqBuu of L e(Jtobarbus .hovenijj 

l:'~ tius SCh'llcHHifeldi, P:mf)Glslus .1JiJl!EDGius , Notopteru5 
tH2p.!lec,Dsis \'IeI ' ~ set :i.1l (Jumlus ~nd 'J'c,1a.ng AuI' 

Aveilable local food ingl· <:'· dj.ent ( cooked form ~ and 
fr9sh fish . wGre used for feuding. 

The grn':n.h rate of common (;;)l'P, Han/tasius panga~ 
and IJeptobElX.f>us h'ovenii \'.'01'0 v e.t. 'Y bood ~showg..1n data ) , 

althoulih the food Ilwtel'i.';.l \'Ie2'e short l~r sOlne' peniod . , 
For Pontius schwanjfeldi the \'i:i.r ~ c:;ges were broken 

arUer activities had been done only l!hree months. 

2 . R~L<il.:('jJ I).& .. 1?rQodsltocl{ in Cage and J:'ench. . 

Hatured species olf Leptobarbu§-.lJ.Q.yeni:L, Pangasius 

.EJ.illIt:as:i.us, No;tonter.!!.§...borneensis and Bo tia macracanthra 

\\\l!'j! rn v l'ed j II J'3JUhii. ':Ind Pal~fllbI.1I1l~ in the floatj!ng 
r'lspl;"!ct:Lvely, o.fld wer't:) pr'(~ I)a l't~d ror.' bl'onder s. 

3. ill'coding Activity. 

, 

IlL .Tambi 

We collaborated 

bl'e<!ding Leptobarbus 
with BI'I'D ond IJPAT staff i n , , 

novenii in which Case induced 
spaVining technique Was aP1Jlied. Eggs were 

ovulatod in the optimum period oj' 11 _ 13 hour s after 
tlL o first injection. 
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Fe~·t !i. l4:zed eggs wer.c hatched in the liapas which were 

set in the wooden tank , Fibreglass tank and aquariuMs 
in the indoor hatcherJl. Hatch]ng rate between 50- BO% . 
Hatching period about 15-aa hours. The larvae were , ' 

fed with boiled egg yolk and live moina , 
Abou I: 500,000 newly fry were obt.'l.j nod. 

In Pa]embang, we also coHaborated with BPPD staff 
lim nrcedlmg PangaSiU5 pangasj.u5 by means of induced 

spl'wn!lng technd.que. 'l'wo jnjcc.:U:lolls wcr'c needed for ma­

tUl '0 feilialse. Eags were ovulated in the 01ltilnUII1 pe­

rieJd of 18- 24 hours after bh c fJ.I'ot injection. 
J'el'tH1zed eggs (adhesive ) were hatched in hapas 
whjch were set in the f1bre .. glass tank in the indoor 
hatchery. The hatching period WaB about 40-41~ hours . 

The hatching rate was estimated at 40-80% ,and aboue 
350,000 of newly fry were obtained. 

Natura[ spawning of Noto'ptcrlls borneensis 
• 

Notopt!Jrus brooders \'wre r eared tn two bamboo 

fenCE! in Tanjung: Pering and Lebung KC:l.rangan ( open 
water) with mclles and femulcs mixed together, 
withln the fence . Wooden poles were fixed for the eggs . , 
attached. To the brooders in Tanjung Pering location 

were spawned during rainy seaSon ( December 1985 -
February 1986 ). Eggs were collected and transferred 
for hatchine; in the indoor hatchery. Aquariums and 
fibre glass tank were used for hatching . The hatching 
p0rd. od was ' about 6 - 7 days at the water temperature 
of 27, - 29°C. Live Moina were u5"d for f..eding. 

4. Col.lecting Local Species from '1'he Nntural Water 
Bot:la macracanthra were collected and reared in the 
aquariums and concrete pond in the indoor hatchery 
in ,Jambi and Palembanc; fOI' producing broodstock. 
Live food ( Tubifex ~ we~e red intensively. 
Unfortunately the species were very easYily contracted 
with deseases especially "Whi te Spotll , and due to unin 

tensive care the prospective brooders died after stoc 

king for three man tihs . 

http:for.d7in.ha.as
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5. Conducting 'rraining Programmer,; Dnd r~xtension Ser.:V,ices 

;'j.1. Local trainin~ on cug'c culture and intiuced spawn 

i ng technique with pB.rtjcular inter.est l 'n ffah breeding 
Ill' Lcptobnrbus lIoven.U. "Jud ]illnP;I!ISiUE [lSnl£llSiu6 Was 

IIC1d for tv/o weeks 1n Jambi and Palembang . 

IJ
1
ho tl"ainlng Was .portiC.lJ.1atc~d by 23 J!atche!ry, personnels 

r.\nc( bio[ogists. 

~!j . ~! . A comparative study tour to ~f1hailand and Singapore 
\':as conducted for three weeks on freshWater aguacu]tur,e. 

fJ
1

hn study Was part :irc j! pate'O by 2h participants conojJsted 
of fish farmer:s ann fishery personne ~JJ. 

~ . j . Extension programmes Was conduc ted by 

1:2J.ltobarbu5 Hovenii cage culture ill Jambi . 

Hngerlinll and food (pellets) Vlere provided to 5 fish 

flH'mers in Hudung l.ake. After cOlllple ted the period of 
Vlor lt (10 months) the prodlic tion Would belong to the 
J1ish farmers . 

In Palembang 12,000 fingerlings 01' Leptobarbus Hovenii 

cLnd Pangasius panp;asius, supplementary food, hapa net 

j neluding leflet \'Iere distributed to 50 fishfarmers 

for encouraging them to extensi1'(Y fish cuI ture programme 

The output of sub-project implementation to date 
Can De sUlnmarizod below 

Activities (1984 - 19a6~ 

1 . Increase produc-ti!on by 
Jtrrprov1ne locul {liet 

2, . Sc~d pl'oduc taOl} 

- :nearing broodstock 
- bI'eeding 

- larvae rearing 

- collecting local species 
for broodstoclt 

3. 'rraining nnd extension servic es 

Implemented ( % ~ 

40 % 

75 % 
85 % 
25 % 

50 % 
50 % 
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VI RECOt1HBNDA'rJON 

1. UtilIzation of l ocally available food mate.riel i.e. veg2 
tables or herbage , t r ash fi s h etc . 

Should be encouraged to the fish faVlnors i n their effort 
to intensify the f ish culture 

2. pr ovision of: r .. 1nger!lings of t he most srnitable s pe c i es 
Ghould be developed. 

3. Intensive extension programme on f ish culture technique 
and fish nutr:iltion should be pro vided to key-fisli farmers 

4. Pr eparation o f prospec tive brood ~ t oc hs th~uld be i ntens! 

fied in order to r uplace th e used b..c 'U(h!\,..rs ~'ihidl usual ly 

perished aft .;!' the induced Bpa\'lning at:tlvit i es • 

5 . uther s}le c(Les, like PangasJ us s ut chi should also be encou 

rage f or culture, since such species io suilable f or cage 
and fcond culture, and can 1510\'1 very f ast VIi th f e eding . 
regin ~ s consist 
\"0.5 b3G . 

of vegetllh n. c Dnd other It it<:lwn qr marltet 
• 

6. '1'0 eot l.l blj.sh reari ng pond as a trans i tion growth pe:l.'iod 

before tho seeds are transferred to tile Cac;e culture. 

7. ~IO provIde the necessary f unds either for construction of 

nus ery pond and also materials/eqUipment for extension 
progr amme. 

8. 'J'he project should be extended fo r at l eas t 3 futher and 

s hou],d yonrs, consendeal wtth the "Seed pro,duct±on" to 
JI!'ov.ldj, f j ngl':r l j,ngs f or thtt' f :i.sti J'nt'IUU) 'O . 

2 . ] , Stl itable s}lecies should be illtructllccd 

, 

http:pe~pctj.ve


LEprOBARBUS HOVENII BROODERS REARING 
~===================================~. 

I. C age Woo~en cage of size 4 x a x 1.5 m2. 

2 flsh/m2. II. Stocking ~ensity 

III. f 0 a d Pellets which composition as folowing : 

Fish meal • • • • • • • • • • 30 ~~ 

Soy bean meal ••••••• 20 % . 
Rice bran 20 rr' • • • • • • • • • • ,-J 

Copra cake • • • • • • • • • • 10 qf 
,~ 

Whect flour • • • • • • • • • 6 % 
Ipomea • 4 • • • • • • • • • • • • 10 % 
Vitamin ~ . . . . . . . . . . . . 1 °b I 

~Ii ne ral 3 rtf -. . . . . . . . . . . . /U 

IV. Feedinq rate - -.._-_.- : 3 % body weight/day 

Incoul dir,g vegetable (Ipomea or cassava leaves) twice/week. 

Diagram UI. FDO~ COMPOSITION FOR REARING PANGASIUS PANGASIUS BROODERS. 
==~~=====~==~=~=;=~====================================== 

Fish meal • • • • • • • • • • 40 % 
Broken ril::e • • • • • • • • 18 % 
nice !Jl'un ,~O ,,' • • • • • • • • • • ,,, 

Vitamin p:cernix ••••• 2 % 

Remark : Cooked food 
re8ding rate 5 % body weight/day 
Additional trash fish 10 % body weight/twice B week. 

- ... ---000('0---'" 
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1\ \l 0 

._-:,-'--------_ .. ---=,;;=..-
nl:~[V1L:': :md l'ur:[1 It f uli 

• ---- .. - _._----.: 
'--'---~~d:: 

""'1'lllJ.2 Ul I 0 0i 

4 

5 - 1 5 cJu)'t: 

15 - GO d()y ~ 

I., hUJlII,.ltluQI'1un.,.hn <Jnt) 111 _ ~U h(jurl! purtCHJ lit 
", ;.tUI" l UI" llOI' ullll'" 21; _ 21J lie 
nlJlI!'J.n!l in thu Ir:.lchl nu [:uJ1L;.lnur~ 

- "',,\lUU fl'ClI1l hutChl .,,) conLdlIlL' rt: to iUIUurllJJll,fiurl;l 

OluQU tanl( 01' 511111 11 coma'untll punU, 

- !itnr!.u,1 ro.IIJir)!} ... [tll uol1ucJ <100 ynl)e Olllle), 

G I1UU1' S inlurvul 

- at/t/ino UOIilU "'u tili' !lhout 2 _ :1 

- ruul/ln!} wilh IJvo.1 ~IUltlll I. ... l ,:u u \Juy 

- oclul4nlld Lhu U"l:lul~ of contuinuru lIy lIyph[ln ~.t 

&. ruuc..lluQ wl th UUI'I I I umer!! til",)' " UC,Il! I I'J uh rnual 5 I 

uuy 1)OUIi tnu l,d i1 : UJIlU LIl'utl ;! : Whuo.t ti.our 1 : 
(by \YU [I~JII.) 
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fortI 1'1 lull .. n 

lIutchvu tIut 

[)uuly LorvOIl 

Larval lIourin!) of Panno~\lu~ 1!!!.!!l)nllJulO 

'~~--------------'-'-----=-;;;---~ 
f\r;tivlt.y IIIILl Iincilit.l.u:. 

,J: ' 

~, ' It' 
St r I 'IPilJl 1J9!). UPCll'IQ. 'lry ala thou, 

in hopiI ,in Uoor hotchory , llurt !!!) fill ~ 4/, hours at 
",u~t: r lcm,lurut,u'l) 2" _ 2!l {) C 

- l~nVllu Lo D!JIIU1'J\Jon:l nr flbru U1UIHl tunl' 

put ont.!lliollc uuaut : 2~n' I 'm(l;,'lHiu"'I'iulQ. 
- put oOlno Dult(3cud lulll chlul'1 tlo) . 

2 - Hi ,duy" FOl?eUnO wltl, livucl moine. tuicll/llny 

30 - - -_ rJ;JY :l 

: - ',1',) ,r.J.UJ)ll , tllu Iltl,Ll,,,,, of IHIU3I'I ," ~ tiy, UYIII'lInC'J..toc.hniqIJ8 

- Chonoud Lhll lJulot' ulluut u hulf uf u',uurlulII . 

- Pu L u"'''u Iln 1 t (!;u ul U~I ':lIl.~Il'lIJu) 

iJhu,,~ 11,1 ~ 

- rU\.I!llIIU ..,1 t,lI lilt,) rux, I'ud "'PI"", T..,I r.u/tlay , 

- Ch;JIlIjIHJ wu~ut',clu:JnuIJ thu IIOUnm of ultUurlulII , onlt _ 

lI~Hic.lllld suIt llLI11 tJOlNa . 

&. - S1:I:u Dliollt 1, SOl 

Movull tu thl) nuraury C.:llJus(in thu rival' or .. orthen F!ond) 

Foo cJlnlJ with :luJlplumunLory Fanu( r.oIlIHHJ ' food)' or IJrlndod 

tl'ush f 1oh, 

TCnllluraturu tlhnull' lIu cunLruluu !luaut 2B _300c 
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Food Composition for roarln9 

Pangasiu5 pangasius finCjerling. 

Fish meal . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Broken rice 
nice bran 
Corn meal 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

~ . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . 
Vitamin prcfllix • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Remark : r:ooked food 
Fe~ding rate 

-rwic;,e/day 

5 -! body weight/day 

40 at 
,oJ 

18 '.:1 ,:l 
30 -II 

.~ 

10 r.7 
,oJ 

:.:! iv 



ANNEX A 

TRIP REPORT ON THE OBSERVATION 
OF BIOLOGICAL ASPECTS OF Lissochillus ~ 

AT LAKE TOBA 
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OBSI!:HVA'rlfJN AN]) BJOLOCll~l\l. S'j'UDV ON 
L, i s:·;')~:hJ.l..l~!i ~.E (! i.;;tfl Hi) til k ) 

aL 
I.!\KI~ 'l'UH/\. NOIrJ'H SI.If\'ll\'j'IWi\ 

9-]:~ (:iC,[,OBER 19H·1 

h'f)pdren by 

Sanu:u,'-lY 'Ylef~nak;lr'n 

Fish Br(':odinq Ad\/i~:or' 

DGF-USAID Small Scale Fisheries Development Project 
Cage Culture and seed production sub-project 

Jakarta, October 1984 



1. PURPOSE 

To observe and study I kan Oa tak in 1.0 I,e'l'o bel In the view 
of Fisheries Biology and Planning l:oi nCrei.lSe se('~d production 
by way of developing technique. 

2. ITINERARY 

Plnce 

Palembang 

Medan 

Lake Toba 

Medan 

Palembang 

Jambi 

3. PEOPLE MET 

Ardve 

9-10-19H4 

10-10-1984 

12-10-1984 

13-10-1984 

111-10-1984 

Ir. KUsno Rahardjo 

R. SillOtang 

H.J. Simanjuntak 

r.,. S. Pardede 

James Lucas 

Depart 

9-10-l9f3il 

10-10-1984 

12-10-19134 

13-10-19H4 

14-10-19c3t) 

Chief of Fishefies Office MedRn. 

Fisheries Office Staff 

Fisheries Office SLulf 

Chief of Lal,e Toba F.ishories St.ation 

Technicnl Assist.Clflce (USAID). 
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4. SUMMARY Of·' OBSEHVATION 

I n accordance wi th to USAID and DGft' programmo l() increase 
production and population of Ikan Batak (L:..issochi lw.; ~) ill 
Lake Toba North Sumatra, I have opportun i ty 1.0 ObS(H'Ve and to 
collect information of this fish in Medan and Lake '!'oba fC'om 
9 to 13 October 1984. 

arrived Medan on 9 October lCJStJ and visited fisheries 
office and to discuss wjth fllr.Kusno, Chief of the Office dnd 
his staff. We discussed about Ikan Batal, and Lako Toba wi ttl 
reqar'd to Lhe Fisheries biology condition. Since L1Wf"(-} is only 
weekly fish market which is every Wednesday in Por-sea district, 
Parapat, I"lr.Simanjuntak and T wenL then to Porsea ('ish markel,on 
October 10, 19U4. 

\-Jl! SLlW 13 '''<:Ill B':lLaKs soid by ',:only 0110 ~~(!I Ie" in UJ(! fIliH'kot; 

'J'hA /)j',l'1est ~d;l,r: ItliJS founu oniy 1. {'i.sh ItJe-ic;t!inCJ QiJout. 1 kq and 
:11 (~I;; .i.ong "Loi:aL length). 1 look iL for' the study of gonad 
condition and digestive system by cuttin~J the abdomen off. 
I saw thH t the ovary had a 1 ready deve loped to final secondary 
stage (developing ovary). In ordinary condi tion it would 
develop unti 1 the f:>llrth stage (ripe), that could bo spawning 
within 2-3 months. 'rhe intestine was long, abouL J-tJ times 
of body length, so it was assumed tha t the fish be longs to 
herbi.vore. 

We tried to meet and discllss wi th ['1 shcJ'lllc-H\ \.Jho caught 
these fishes, by getting information frolll Lhe sel ter, but: 
unfortunately we could not contacted them. 1 toLd I"1C'.SimanjullLak 
to folJo~1 this progr'am and seek some info['Jllalion fr'om them 
with rogard to the fishing location, spawning qr'ound, fjshing 
gears and the season of catching. 

Lnke Toba was observed by ~peed boa t i1rtd 
intervif'wed, and some informaLion was collectod, 
Bataks caught from the three mHin river's \.Jhoce 
running the whole year. One of t;h~m is Ule outlet: 
(Asahan) and the last two are the inJAt~ (Qi I~n" 

r i shermen wer'(~ 
Normillly I1,an 
the wa tor arc: 
from Lake Tobu 
~ l ...,. ,.~ M ...... _" -l - - - ~ 

http:Mr.Simanjumt.ak
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5. RECOMMENDATION. 

Based on the di.scussion and obso['VuLion uurinq lilY tr'ip 
there is possibility to increase population o( Ikarl Bal-ill, hy 
means of induced spawning (l\rtifislal b['(~edinq) in tllo fllture. 
Other programs should also ba impJelllented 

1. Biological study in Lake 
2. Collect.ing and rearing 

Acroschei lus sp (Weber) 
pond. 

Toba and th ree ma j n l' i ve r's , 
of Ikan Hatak (Lissochi Ius ~) or' 
in floating cages or l'unning \.Jater' 

3. Feed composition and feeding experim'!nt:. 
4. Hatchery and larval rearinq. 



• • • 
Ibukota Kecamatan 

Tempat pembiakan 

Puspik Ambarita. 

LOKASI TEMPAT PEMBIAKAN IKAN DI DANAU TOBA 

\ 
\ .. . , 
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1. INTRODUCTION. 

Based on quiries made by the Provincial Fisheries Services of Kalimantan, 

regarding the possibility of provinces other than Jambi and Palembang, 

where a pilot project on development of open water management is being 

implemented, to take advantage in dissemination of technology transfer, 

the DGF had requested from the USAID to concur in Mr.Samruay Meenakarn's 

visit to the four provinces of Kalimantan. 

Kalimantan,a vast region consists of f~ur provinces, South, East, Central 

and West, is considered to be the most potential in terms of freshwater 

fisheries. The open water comprises river, lake, swamp and other types 

of open water i.e. dam, tidal area, etc. 

There are more than 300 species and a quite number of those of economical 

importance exist in the open water. Traditionally, the production of 

freshwater is obtained by catching. 

Those species like: Leptobarbus hoevenii (Jelawat), Anabas sp (Betok), 

Ophiocephalus striatus (Gabus), Cyprinus carpio (common crap), Helostoma 

temmincki (Tambakan), Trichogaster pectoralis (Sepat siam), Notooterus . 

chitala (Belida),Macrones nemurus (Baung) etc are economically important. 

Production is very high during only a short period (4 months during May 

to August) of dry season when the water level is low, whereas during the 

rainy season when the water is up, the fish are difficult to capture. 

CUrrent report has indicated that in some areas the freshwater catch has 

decreased every year, hepc~ it can be anticipated that in those areas 

the production will be significantly scarce in 5 to 10 years time. 

Although pond and cage culture has been practiced in some regions, 

especially in those of transmigration settlements, yet the production can 

not be expected to be satisfactory. 

~\ \ 
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The main aspects that hinder the development of aquaculture in most 

provinces are due to 1). lack of seed available, particularly that of 

suitable species which are of commercially important like : Leptobarbus 

hoevenii, Cyprinus carpio, Tilapia nilotica and Osphronemus gouramy etc, 

2). lack of knowledge in feeding practices and fish culture technique. 

Other constraints also contribute the hindering factors are : 

traditional fishing method that is still commonly practiced by using 

toxic substance (tuba) and fish traps that will disturb migration of 

fish. 

natives are not very much interested in culture; they would rather 

catch instead. 

Purpose of visit : 

The visit of consultant was requested wi~h justification that 

a. In conjunction with the extended Small Sc~le Fisheries Development 

Project, the DGF would take advantage of further transfering the 

consultant's expertise to other part of country other than Jambi and 

Palembang, in the development of open water management. 

b. As part of continuing effort to develop aquaculture of selected 

species of commercial importance i.e. Leptobarbus hoeven).i, Cyprinus 

carpio, Oxyeleotris mamorata, Notopterus chitala, the consultant was 

requented to provide technical inputs by means of supervision anJ 

guidance in the development of open water management and aquaculture 

technique applicable to the areas. 
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The objective of the trip was therefore aimed to oDserve and identify 

potential sites and species feasible for development programme, and 

to prov~de technical solution of overcoming the problems which abound in 

respective regions. 

Additionally, it is of interest to study life habit of fish which is of 

high commercial value, Scleropages formasus, in terms of habitation, 

breeding habit, and possibility of applying breeding technique of such 

a species. The trip was scheduled as Annex 1. 

Recommendation being made for each province, to overcome problems in 

their management of aquaculture. Due to limited period ~ we were not able 

to visit other remote sites, nevertheless we hope that this report will 

provide information of the situation of freshwater fisheries in each 

province of Kalimantan and will :.throw a light in the effort "of solving 

problems in the development of open water management. 

2. DETAIL OF VISITS. 

2.1. South Kalimantan. 

In South Kalimantan the open water covers about 1000 HA comprises mostly 

swamp, rivers, lakes, dams and tidal areas. There are about 2,000,000 

fishermen and fishfarmers engaged in freshwater fisheries. 

Different variety of species are produced from different habitat i.e. 

in the swampy areas species like: Trichogaster pectoralis, Helostoma 

ternrnincki, Ophiocephalus striatus and Anabas sp are extensively found, 

while other species of Cyprinus carpio, Pangasius pangasius, Leptobarbus 

hoevenii, Notopterus chitala and Oxyeleotris mamorata are predominantly 

caught from the river and lake. 
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... .., ...... "',tic" ..... "'::. cu.'" v. ':!VV\.l IlICl.~I\.t:i~, except:· uxyeJ.eotr~s EJarmorata which is 

supposed to be ~portant for export market in Jakarta (Rp.5,OOO/kg) and 

Singapore (US$ 9/kg). 

Pictures l.a & b. Species of commercial value. 
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a. Notopterus chitala, weighing 12-18 kg is commonly captured, and able 

to reach the market price of Rp. 5, 000 to Rp. 6, OOO/ka. 

During dry season the production is high.while at the beginning of the 

rainy season when the spawning season takes place (October-November), 

only small size of fish is normally captured. 

M.TW ---,"--------

Picture 2. A matured spawner of Notopterus chitala 



Picture 3. Stripping off a spawner of 
Notopterus chitala. 

Picture 4. Egg of Notopterus chitala. 

6 
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b. Leptobarbus hoevenii, is eminently of good market ~ith average price 

of Rp.6,000/kg. The catch is nowadays decreasing, thus it is 

recommended that the culture of thi3 species need to be developed. 

c. The production of Oxyeleotris marmorata is very high but they have no 

domestic market. Iced or frozen marketable size of fish (400-1000 gr) 

has been exported. Producers price however is very low, for only 

Rp.500 - Rp.700/kg. 

Exporting live Oxyeleotris marnorata,therefore, need to be encouraged. 

There is only one exporter of fish operating in this province who is 

in turn being supplied my rniddl~men who collect the life fish from 

fishermen. The fishermen normally utilize fingerling of Oxyeleotris 

marnorata to feed Ophiocephalus striatus or Anabas sp. 

Ornamental fish i.e. Bothia macracantha or Scleropages formosus and 

other species are only recently being collected. 

d. Ophiocephalus striatus is dominantly sold in fish market, and some of 

the product beinq cured for dried salted. Fishfarmers have also 

attempted to rear· the species in cages. One of problems in rearing 

Ophiocephalus striatus is, the difficulty in fir-ding small fish for 

feeding. This may be overcome, by utilizing marine trash fish which 

abudantly captured. As by-catch, the product has no cost at all in 

the landing place and is usually discarded. 

It is conceivable that in many cases the freshwater resouces have 

been overexploited. People consume fish from catch production and the 

price considerably quite high.The fish culture is not well developed. 

It is therefore, recommended that appropriate fish culture techniqtie 

and suitable species should be applied for each different type of 

water sources. 
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Improvement of existing hatchery is recommended to provide suitable 

seed of species that have commercial value. Also improvement of skill 

and knowledge of fishery personnel related to aquaculture and 

hatchery management technique should be pursued. It was also informed 

that Provincial Authority is presently implementing a technical aid 

programme supported by the USAID'on aquacu1ture~and part of the grant 

is procured for establishment of an outdoor hatchery. 

Riam Kanan Recervoir. 

On November 17, 1985 we visited a man-made lake Riam Kanan, about 

10,000 mZ large, which utilized for eiectricity generator since 1973. 

The depth of the lake fluctuates between 50 m during dry and 61 m 

during wet season. Production of fish could reach up to 3 tons per-day 

during peak season, and most species landed from the lake are : 

Puntius schwanife1di (Lampam), Ophiocepha1us micrope1tes (Toman) 

Osphronemus gouramy (Guramy) and Notopterus chita1a etc. 

Most popular species that fishermen always try to capture are 

Notopterus chita1a which can reach a weight until 12 - 18 kg, 

Osphronemus gouramy and Ophiocepha1us micrope1tes. 



9 

Oxyeleotris marmorata is not very muoh popular for local consumption 

but there is one collector who is operating iced or frozen product 

for export market. The fishermen utilize fingerling of Oxyeleotris 

marmorata for bait of Notopterus chitala. 

As by-catch, Oxyeleotris, marmorata has very low market price of 

Rp.500 - Rp.l,OOO/kg. 

,;,;4')'; '-'~'~~~?:"::~f"~~;" t··" .. ··,,-,.~- cc 
~ .. : . 

-," 
.' .. ~ .. ~.~ .. ' .. 

Pictur 5. Riam Kanan Reservoir. 



Pictures G.a & b. Fish catch of lake Riam Kanan 
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Local Hatchery at Banjarbaru. 

The hatchery situated in a-7 HA of land, in which 2 HA has been 

operated for pond culture. Water sources is originated from mountain. 

An outdoor hatchery is used to breed and to provide seed of 

common crap (Majalaya strain) and frequently of Puntius javanicus 

to meet the demand. It was reported that the demand for fingerling 

of common carp was about 500,UOO per-year 

other species like Tilapia mosambica and Tilapia nilotica were also 

reared in the ponds. 

Recommendation was made that the hatchery should attempt to breed 

Leptobarbus hoevenii, considering that the catch of such a species is 

decreasing and that by providing seed it will not only encourage 

fishfarmers in practicing pond culture but also restock the open 

water (lake Riam Kanan) with. such a species. 

2.2. East Kalimantan. 

During the discussion with Mr. Mursid, Chief of Provincial Fisheries 

Service, it was reported that the annual production of freshwater in 

East Kalimantan "'Ci.'; over 14,000 tons, 75% of which production from 

Mahakam delt~ of East Kalimantan. 

Part of the production of 7000/kg was transported to Java island. 

Technical assistant provided by the USAID to the Provincial Authority 

was procured for development of cage culture which was initiated with 

only 20 cages and presently about 2000 cages have been practiced 

in Central Mahakam delta, a swampy region of 3,000,000 Ha, 

100,000 HA consists of lakes. 

of which 
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During flooding season the depth of water reaches about 5 m and 

during dry season the water is only 20 cm deep. The water in the swamp 

usually retains for 6 month, and' the species predominantly produced 

from the areas are: Puntius thynictys, Puntius javanicus, Helostoma 

temmincki and Trichogaster pectoralis. 

. .. ~-.,:.: .. ~ . .:..~ ',,~ -_._--
Picture 7. Production of swamp. 

The cages are specially operated to rear Ophiocephalus striatus. 

Other species of economical importance that produced from other 

resources are as follows 

Species 

- Ophiocephalus striatus 

- Leptobarbus hoevenii 

- Anabas sp 

Pangasius pang as ius 

- Notopterus chitala 

- Macrobrachium rosenbergii 

Market price/kg 
(Rp) 

2,000 - 3,000.-

1,500 - 2,500.-

3,000 - 4,000.-

3,000 - 4,000.-

3,000 - 4,000.-

2,500 - 3,500.-



Pictures B.a & b. Species of commercial value i.e. 
Leptobarbus hoevenii, and 
Ophiocephalus striatus 
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Oxyeleotris marmorata is very cheap, the production is about 10 tons 

per-year and from the producers the price is only Rp.750/kg. 

However, frozen fish has been exported to Malaysia, Singapore and 

Hongkong. 

Picture 9. Oxyeleotris marmorata, and 
Leptobarbus hoevenii. 

Technical Cooperation has also been eatablished between the 

Provincial Authority and T.A.D. (Transmigration Area Development) 

supported by the west German Goverment. 

The activities include implementation of 

1. stock assessment of lakes in East Kalimantan; 

2. establishment and development of Central Hatchery in Sibulu, Kutai 

district; 

1. development of cage culture technique in continuing implementation 

of the USAID program. 
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The sibulu hatchery is situated in a-5 HA of~and, where a-2 HA 

reservoir has been established (5 x 6 x 2 depth). A water-pump was 

installed and has been able to provide water of 60 m3 per-hour from 

the Mahakam river. During rainy season the water' is run from the 

reservoir which situated outside the hatchery,but when the dry season 

comes the water will be pumped out from the river to the reservoir. 

Infrashuctures have been established in the Sibulu Ha,tchery i.e. : 

1 Workshop measuring 6 x 10 m2; 

1 Guesthouse; 

2' Personnel houses; 

1 Office; 

20 Earthern ponds measuring 20 x 40 m2; 

6 Pairs concrete tanks of 2 x 2 x 4 m3 that are operated for indoor 

(6 x 10 m2) and outdoor hatchery; 

1 Electricity Genset of 15 pH. 

The establishment of hatchery is aimed to provide seed of suitable 

species to be partly restocked in lakes or up-stream rivers, and also 

distributed to fishfarmer. 

Experiment on induced breeding of ~eptObarbus hoevenii, Grass crap 

and r.lelor carp was attempted. How~ver the activities were hampered 

due to unsuccessful attempts of larva rearing. It seems that the 

establishment of the hatchery is well accomplished, the only thing 

that need to be improved is the management of hatchery technique in 

which hatchery personnel or technician, should be well trained to 

operate the hatchery. 



Additionally, more facilities und 

further equip the hatchery. 
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equipments, are also required to 

The species that have mostly been cultured are Cyprinus ca;eio, and 

Ophiocephalus striatus. Both species are usually give',l food consist 

of kitchen waste and by-catch product respectively while Leptobarbus 

hoevenii is fed with melon s9Uash, vegetables or cassave leave. 

The average growth rate was reported about 1 kg p'er-year. 

Cage Culture in Tenggarong. 

Tenggarong, the capital city of Kutai district, an area about 

1.5 times x Java and Bali island, with the population of only 

1,500,000 people, is the most potential sites for freshwater 

productivity in East Kalimantan. 

Ophiocephalus striatus is reared in cages measuring 2 x 2 x 4 m3 and 

stocked with 1000 fingerling of 50 - 70 gram. After 6 months the 

production is usually harvested for about 750 kg/per-cage at 

Rp.1,000.- per-kg, or Rp.750,000.- per-crop. The species was fed with 

by-product of catch. 

Realizing that the price of Ophiocephalus striatus is lower than that 

of Anabas sp and also the food given to both species will be the 

same composition, it is advisable that rearing Anabas sp should be 

more profitable than that of Ophiocephalus striatu~. 

The species that mostly, demanded for breeding and culture are 

Oxyeleotris marmorata, Notopterus chitala, Leptobarbus hoevenii, 

Pangasius pangasius and Clarias bathracus. 



Picture 10. Cage culture in Te~ggarong. 

Picture 11. By-catch product for carnivorous 
fe:!ding. 

17 
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Conclusively, the fish culture has extensively be~n well practiced. 

The fishfarmers have been able to utilize by-product of catch and 

kitchen or market waste to feed app"ropriate specie~ like Ophiocephalus 

striatus, Pangasius pang as ius or Anabas sp while Leptobarbus hoevenii 

can be casily fed with ingredients locally available (cassava leaves 

only Rp.lO/kg). 

The open water production is quite high because the condition of water 

resources is naturall~ potential.This condition should be conserved by 

way of restocking suitable species in the appropriate w~ter resources. 

In these respects hatchery technique management should be developed' in 

providing fingerling for such purposes. 

2.3. Central Kalimantan. 

The area covers over 2,000,000 HA of open water that consists of lake, 

swamp and river. The province is devided into 6 districts and 10 

subdistricts. The population is about 1,200,000 among those settle in 

transmigration area which covers over 1,000,000 Ha. 

Fisheries productivity is naturally potential, however there is no 

support from other sources, so far, to contribute development of 

fisheries programme, pa~ticularly in the transmigration settlement. 

There has no technical assistance fro~ other foreign sources to 

support the fisheries development of the province. Non oi= hatchery, 

not even a local establishment has existed in this province. 

During the r~iny season when water is quite high the catch is becoming 

scarce. Dry season is only for a short period so that the production 

of catch is not optimally utiliLed for domestic requirement. 
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There are a great number of exploiters from outside of province who 

exploit only the productivity of Kapuas river and transported the 

production through Banjarmasin. 

The species that of most commercial importance is Leptobarbus hoevenii, 

the market price can reach Rp.6,OOO - Rp.8,OOO/kg. 

Other species that have comercial value are as follows. 

Picture 12. Leptobarbus hoevenii. 



Species 

- Leptobarbus hoevenii 

- ~inus carpio 

- Anabas sp 

- Helostoma ternmincki 

Pangasius pangasius 

- Trichogaster pectoralis 

- Ophiocephalus striatus 

- Macrobrachium rosenbergi! 

- Clarias bathracus 

- Osphronemus gouramy 

Market price 
(Rp/kg) 

6,000 - B,OOO.-
I 

3,500 - 5,000.-

3,000 - 4,000.-

2,000 - 3,000.-

2,000 - 3,000.-

2,000 - 2,500.-

2,000 - 2,500.-

2,000 - 2,500.-

BOO - 1,000.-

500 - 700.-

Picture 13. Fish sold in market. 
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The production of Leptobarbus hoevenii and Pangasius pangasius have 

been decreasing from year to year. Efforts have been made to extensify 

pond and cage culture and there have already been ~ore than 2000 ponds 

most of those exist in transmigration area. 

The transmigration site is not usually suitable for cropping, and that 

is the reason why ma~.JritY:"lf transm~l"frated settlers diversifY their 

activities towards operating pond and cage cultures. 

However, the maip problem in develop'ing the aquaculture is in 

obtaining seed especially those of Puntius javanicus, Anabas sp which 

are of high commercial value. 

The requirement of seed of different species for pond culture was 

estimated at least 6 - 8,000,000 fingerling per-year, for which the 

fishfarmers usually pay at Rp.200 to Rp.300.- each. 

Presently, in the transmigration ar~as, Tilapia mosarnbica is commonly 

reared, although the seed available do not sufficiently meet the 

the demand. Local food ingredients for herbivorous species are 

available and can be easily obtained, (rice bran, broken rice and 

vegetable) but small fish is difficult to find. 

Therefore, it seems appropiate that culture of herbivorous rather than 

carnivorous species is highly recommeilded because of the feeding 

management. 

Integrated farm with livestock (poultry) would be more productively 

operated, for this system will mutually provide advantages to all 

sectors i.e. in increasing production of fish culture, in encouraging 

"development of livestock in this area and reducing the price of 

livestock" 

~\ 
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Picture 14. Pond culture in transmigration area. 

Picture 15. Cage culture. 

l\,V 
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Hatchery should be established to provide seed for fishfarmer and 

also for restocking. the open waters. Demonstration plot should be 

programmed for integrated farm particularly in the transmigrated areas 

like Kapuas and South Barito districts. 

There are about 15,000 cages and more than 2,000 ponds presently 

operated in the subdistricts. 

Technical input being requested from, the consultant for establishment 

of a hatchery and a de~pl9t, will be located in Kuala Kapuas and 

S'ei Tatas subdistricts. Those esta.bJ.~shments will be under. provincial 

support. 

Additionally, central and local hatcheries proposed to be established 

under national and provincial budget will be located in North Barito 

and Hulu Kapuas districts respectively. 

Establishment of Kuala Kapuas Hatchery. 

The Provincial Fisheries Service has proposed the establishment of 

a hatchery on their 5 HA land, 3 HA of which has been operated for 

13 ponds. The establishment is aimed not only for providing seed of 

different commercially important species but also for restocking 

the open waters. 

The following species will be suitable for different purposes. 

Species 

Leptobarbus hoevenii 

Cyprinus carpio 

Helost.oma temmincki ----- ...;:..:;;====-
Puntius javanicus 

Grass carp 

Purpose 

Pond and cage culture 

Pond and cage culture 

Culture in swampy area 

Restocking lake/river 

Restocking lake/river 
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Leptobarbus hoevenii and grass carp can also be ~'ltured in swampy 

areas. The existing ponds in the 3 HA land need to be improved and 

slightly modified, the lay-out of outlets and inlets which are not 

appropriately built up, should be cemented and widened up to one 

metre. The lay-out of hatchery planned to be constructed appears as 

Annex 2 and 3, and the estimated cost for pror~rement of equipments 

and fasilities,that required to equip the hatchery appears as Annex 4. 

Demonstration ponds at Sei Tatas, Kapuas Ilir sUbdistrict. 

The Dem Plot is situated in a 10 HA of land procured by the 

Agricultural Regional SerTices as part of the Agricultural Extension 

Unit. 

A number of ponds wi~~ average measurement of 300 - 400 m2, have been 

under construction in the 5 HAof land and the outlets and inlets are 

well constructed. The site is situated in between Tatas canal and 

SWf •• ,apy area. 

Picture 16. Pond constructed in Dem plot of 
Sei Tatas. 
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The water quality of the Tatas canal is very good, unpolluted, clear 

and clean, pH 6 - 7 while the other side of land being more swampy .. 

It is, recommended that nursery I ponds should be constructed in the 

site, next to the canal. Waterpump needs to be constructed. 

The lay-out of the Dern Plot appears as Annex 4 and the nursery ponds 

is given in Annex 5. 

Any kind of species will be suitably reared in the Dern Plot and 

integrated polyculture farm will be suitably applied as this site is 

part of ot~er agricultural demplots i.e. livestocks, croppings, etc. 

The species "like Leptobarbus hoeven~i, Cyprinus carpio, . Pangasius 

pangasius, Tilapia nilotica should be reared in the water of better 

quality while Helostoma temmincki and Trichogaster pectoralis will be 

productively reared in the swampy ponds. By development of this 

demplot, it may be able to anticipate that ~he production of 1.5 ton 

per-pond per 6 month could be obtained. 

Picture 17. Inlet of pond. 
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Private integrated farms. 

We :llso visited 2 private integrated farms in . Kuala Kapuas. 

One operates in integrated monoculture of different species like 

Macrobrachium rosenbergii, Leptobarbus hoevenii, Helostoma temmincki, 

and Cyprinus carpio with poultry (duck and chicken) in the respective 

pond measl~.ring 5 x 120 m~. 

The other farm operates in I integrated polyculture ,'lith:' qhicken. 

There are 19 ponds in 2 HA of land measuring 100-150 m2, witt average 

depth of 1 m. 

The species reared comprise Leptobarbus hoevenii, Helostoma temmincki, 

Anabas sp etc. The seed were collected from nature and each of pond 

was stocked with 50 fingerlings of different species. 

Picture 18. Integrated farm. 



27 

Pond culture transmigration sett~ement. 

Transmigration Settlement unit (UPT) of Terusan Tengah, Blok-B Kanan 

at Selat subdistrict of Kapuas district was visited. 

The unit is devided into 3 sub-units : 

Sub unit II Blok-B was visited, where there were 16,000 ~ ouseholders 

of transmigrants (about 8,000 people) and more then 1,000 ponds with 

average measurement of 100 m2, and 120 cm deep were operated in the 

area. It was also reported that there existed more than. 300 ponds in 

Blok-C. 

Presently the settlers are only able to rear Tilapia mosambica, 

despite of their preference to rear species like Leptobarbus hoevenii, 

Puntius javanicus, Cyprinus ca!pio. Fingerling is not available, and 

if there is any the price will be Rp.200 - Rp.300.- per-fingerling. 

It was estimated that at least 10,000 seed will be re~ired to 

me.:~t the demand of those ponds in the sub -uni t II of the Blok-B only. 

There was a desperate request made by fishfarmers of obtaining seed, 

especially that of L~ptobarbus hoevenii. 
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Pictures 19.a & b. Ponds in transmigration area. 
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2.4. West Kalimantan. 

West Kalimantan province covers an area of 146,B07 km 2 and is populated 

by 2,700,000 people with the density is about 1B,6 per-km2 • The province 

consists of 6 districts where 1 central and 6 local hatcheries exist. 

The open water comprice river, lake, natural reservoir, and swamp spread 

over 6 districts, of which Kapuas Hulu is the most productive site, about 

71,97% of the open water production is contributed from this district. 

In any case, the production of open water increases every year, 

however there are problems that hinder the management of fisheries 

development i. e. 

1. the use of fish traps along rivers and lakes that disturbes migration 

of fish; 

2. the use of natural chemicals by native fishermen in fishing method; 

3. short dry season (June to August) and long wet season (September to 

May) that restrict optimal utilization of production. 

Species of high commercial value are : 

Species 

Macrobrachium rosenbergii 

Leptobarbus hoevenii 

Cyprinus carpio 

Puntius javanicus 

Oxyeleotris marmorata 

Puntius schwanifeldi 

Notopterus chitala 

Ophiocephalus micropeltes 

Cryptopterus sp 

Ophiocephalus striatus 

Market pr5.ce 
(Rp/kg) 

6,000 - B,OOO.-

5,000 - 6,000.-

3,000 - 4,000.-

3,000 - 4,000.-

3,000 - 4,000.-

2,500 - 3,500.-

2,000 - 2,500.-

2,000 - 2,500.-

1,500 - 2,000.-

1,500 - 2,,000.-
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In the effort to extensify and develop fish culture there are 

difficulties in distributing and transporting seed to other regions 

because those seed have to be transported as for as 400 km. 

Presently the seed of Leptobarbus hoevenii, Cypr~nus carpio, Tilapia 

mosambica, Puntius javanicus are collected from nature. 

Food ingredients for both herbivorous and carnivorous species are easy to 

find. Grains (soy bean, nuts) arid seeds (rubber seed and others), 

cassava etc, are locally ava •• dble while small fish is easy to collect. 

However, extension programme is not well responded, for many of the 

natives prefer to do catching rather than rearing fish. 

In natural reservoir (usually 1-2 HA large) the species like Leptobarbus 

hoevenii, Ophiocephalus striatus, etc are not intensively reared. 

In this culture, supplemental food is not always given, and the food is 

only depend on the natural organic substance available in the reservoir. 

This is one of the reasons that the production is only harvested every 

2 - 3 years. 

Cage culture is only operated as part-time activity. Ophiocephalus 

striatus and Ophiocephalus micropeltes are usually stocked only in cages 

before sale. 

There some constraints in providing seeds i.e. 

1. In local hatcheries, fingerling are produced by natural breeding and 

the production do not sufficiently meet the demand. 

2. Anjungan Central hatchery would have been able to supply seed by 

induced breeding (cornmon carp) however the demand is only restricted 

from the areas around the central hatchery. 

\~ 



31 

It is recommended that extension programme should be intensified to 

encourage fishfarrners rearing species of commercial value i.e Leptobarbus 

hoevenii and Oxyeleotris marrnorata (for export market). 

Leptobarbus hoevenii is being reared in Sintang district (400 krn from 

Anjungan) and fingerling captured from nature will cost, Rp.150 - Rp.200.-

each. In this respect the central hatchery should apply induced 

breeding of Leptobarbus hoevenii and other variety of species in an 

effort to provide fingerling. It was estimated that the demand of 

fingerling will be about 1,000,000 per-year. 

It was indicated therefore, that supervision on breeding technique for 

this species should be given to the hatchery personnel. 

Considering, that the operation of rearing Leptobarbus hoevenii is less 

costly compared to that of rearing cornmon crap, and also that the market 

price of Leptobarbus hoevenii is much better than that of common crap, 

which is Rp.3,000 to Rp.5,000/kg respectively, it is recommended that the 

culture of Leptobarb~s hoevenii should be more extensively practiced. 

Other visits. 

Visits were also made to collect information regarding biology, life 

habit, with particular attention to reproductive system of Scleropages 

forrnosus (local name: Silud, Arowana, Tangkalasa and Kalakasa), a unique 

ornamental fjsh which is of very high commercial value. 

No literature has presently provided detailed information regarding this 

species. since the existence of this species in danger, the species 

is presently under conservation. 
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Pictures 20.a & b. Scleropaaes formosus 
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Visit were made to the National ReGources Concervation Service and to 

a couple of Scleropages Collectors. Little is kno~. about the habitation 

of this species in tenlS of spawning ground, spawning season, nursery 

ground, and breeding habit. During dry season when the water is low 

(from January to August) the fish can be easily captured from lakes or 

upstream, In January to February, fingerling of 10 - 15 em is usually 

captured, it may be assumed that the spawning season should normally 

take place at the begining of rainy season from September to November, 

when the water is high. The species live in areas that cOutain lime 

(Ca02 ) and where a particular pandanous plant grow. 

Fecundity of bl'ooder was reported to be 40 - 90 eggs. 

Realizing that the existence of this specieG is in danger, it is of 

interest to furthe~ investigate the biology, habitation with particular 

attention to breeding process of this species. 

The effort is hoped to throw a light to applying breeding technique and 

that the existence of such a species can be conserved. 

'. " . \ po. '.... / 

...... '..,.,-. . .~, 
~ ~'-.'.' _~ __ -.:i\~ 

Picture 21 Egg Scleropages formosus. 
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3. SUMMARY n~D RECOMMENDATION. 

P.ealizing that there were problems in the management of freshwater 

aquaculture abound distinctly from one province to another, appropriate 

solutions, th3refore should be applied for respective regions. 

The following recommendations were made and listed in order of priority. 

!. Central Kalimantan. 

1. First priority should be given to establishment and development of 

a hatchery at Kuala Kapuas.Financial support for the ~stablishment 

and operational requirement of the hatchery h~s been requested 

under Provincial budget. 

Technical supervision and guidance were also requested from the 

consultant in the hatchery management technique. 

2. Indoor and outdoor hatchery at Kuala Kapuas should be constructed 

for breeding some suitable species. It was anticipated that. the 

hatchery should be able to provide 4 - 6,000,000 fingerling 

per-year of different species i.e. Leptobarbus hoevenii, Cyprinus 

carpio, Puntius ~avani~, Helostoma temmincki and other species 

of commercial value. 

3. Demonstration plot at Sei Tatas, where nursery pounds being 

astablished, should be programmed also for an integrated farm 

system, for, this activity is part of Agriculture Extension Unit. 

The nursery ponds should be operated for rearing different kind 

of species. 
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4. Technology transfer on approppriate culture technique should be 

disseminated to transmigrants. \ Assistance should Leprovided 

to. enable them rear Leptobarbus hoevenii, Puntius javanicus, 

Helostorna temmincki, Cyprinus carpio and other species of 

economical importance. 

5. It' was indicated that requests were frequently made by 

transmigrants to the Provincial Fisheries Service, to assist with 

procurement of seed. Since the breeding tria~ of Leptobarbus 

hoevenii carried out in Jambi takes place during November 1985 

to March 1986, the production will be anticipated over 200,000 

fingerling, it is therefore, recommended that such demand could 

be met by initially transferring at least 15,000 fingerling from 

Jambi to Central Kalimantan by end of January, 1986. 

6. Additionally, collection of potential ornamental fish lake Bothia 

macracantha need to be further encouraged. 

II. South Kalimantan. 

7. Management of hatchery technique should be improved by way of 

transferring skill and knowledge to hatchery personnel. 

Breeding of other species than Cyprinus carpio or Puntius 

javanicus i.e Leptobarbus hoevenii, Helostoma temmincki, Pangasius 

pang3.sius, etc should also be applied. 

8. Technology transfer should also be applied to fisheries/ 

fishfarmers in aquaculture technique, with special reference to 

breeding technique of Notopterus chitala which has currently been 

successfully under breeding trial in Palembang. 
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9. Exporting live Oxyeleotris marmorata should be encouraged, since 

this species is of great potential in this province but not being 

properly util~zed. 

10. Collection of Bothia macracantha and other ornamental fish should 

be encouraged. 

III. East Kalimantan. 

11. Hatchery technique management should be improved by way of 

transferring technology to the hatchery personnel in operational 

activities. Induced breeding of species like Leptobarbus hoevenii 

and particularly in larva rearing should be well supervised. 

IV. West Kalimantan. 

12. Extension programme should be intensified to fishermen/fishfarmers 

in applying proper fishing technique and encouraging in fish 

culture." 

13. Central hatchery at Anjungan should be improved in providing seed 

especially that of Leptobarbus hoevenii and Puntius javanicus and 

Cyprinus carpio for restocking open water and for distributing to 

fishfarmer. 

14. Induced breeding technique should be applied ill local hatcheries, 

to meet demand of seed, for this, supervision on breeding technique 

should be provided to hatchery personnel. 

15. Transportation system of seed should also be efficiently improved. 
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16. Further study on life habit with particular reference· to 

reproductive system and breeding technique of Scleropages formosus 

need to be pursued in an effort to conserve the existence of this 

species. 



Tabel 1 • Produke1 r~i:dran U'IIIl1a Henut\1t' Janili Iklm dan Oaenh Tingkat II 
Propl~.i Kalimantan Salatan 

.~ Daemh Jumlnh Jelawnt LBCpBn Tawes Ja.mba1 

Ti:'lEkGt II 

Jum10b 4,.076,1 1.443,1 3.CS3,1 331" 5.004,1 

Ko.pulls ,.310,1 118,1 11,7 - 64,4 
o· 

K.tin gan 2.il3,6 27,3 486,2 - 604,4 -
Kotawa.ringin Tictir 8.907,9 291,2 603,7 230,6 1.375,8 

Seru;yan 2.271,1 go,13 155,9 100,7 407,1 

KotawariDgin Barot 3.484,1 - 241,7 - 258,2 

G\tlwg tins 857,7 - - - 144,2 

Bcri to Utara 1.117,6 38,4 ;9,8 - 98,0 
... 

Bari to Sala tan 12.417.,5 836,0 1.3";8,8 - 1.18~,8 

Jla18ngka RIlya 7.421,0 41,3 183,2 - 775,6 

Bari to T~.mur 1.169,5 - - - 171,9 
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Sotulln I Ton 

Gabus Lab TOlI!m S3pa t 5i<10 

8.671,8 ,.396,6 2· 7a7 ,6 2.1~0,8 

1.592,6 71,6 85,0 206,9 

301,6 98,8 - -
1.443,1 534,5 850,3 -

: 

220,0 222,0 181,1 -
977 ,2 312,0 316,1 -
224,·~ 161,9 123,4 -. 
- 113,6 - -

1.434,j 1.647,7 960,0 505,2 

2.593,4 31,7 115,0 1.428,7 

17b,2 202,8 145,8 I . -



~anjutan tabel 1. 

janis IIron 

Dasrah Tnmbaken Belids 
. . I, 

T~gka1; ~ 

~ u m 1 a h 2.263,1 2.392,8 

Ie a p u a s 

Katingan 78,1 57,3 

Xotawarind.ri Timur 199,8 783,0 

Ser~yan 102,9 184,7 

298,6 

qunung Mas 111,4 

Barito utara 90,6 

Barito Se1atan 892,4 

Pa1ang\ca ~aya 15;,9 

Barito Timui- 172,7 86,~ 

Ikan 
BEl tutu 

Lainnya 

- 10.859,6 

1.028,5 

460,3 

2.419,7 

487,3 

758,8 

92,4 

737,2 

2.573,7 

2.099,2 

213,9 

417,2 

47,7 

176,2 

124,0 

26,0 

43,3 

Satuan Ton 

Udang 

Lainnya 



Tabel 2 I Nilal produk81 Pereiran Umum Henurut Jenis Ikan 
dan Dnorah Tlnqkat Ii, Propinsi Kalimantan Tangah. 

~ Daerah Jumlah Jelawat Lampnn 
Tingkat II . 

J·ul!liah 46.B31.909 2.37g.C25 3.744.420 

KBpuas 1.624·579 88.450 13.115 
- . 

Katingan 2.005.225 34.000 486.200 

KotBwartngiD Timur 9.171.005 493.695 174.71Q 

Slfruyan 1.038.720 69'990 66.185 

Kbt~wariDsin Borat 2.851.805 - 195.985 

Gw" ... g Has 845.275 - -
Bart to uta ra 1.564.825 96.000 69.65( 

Barito selatan i6.B71.94~ 1. ·52.'40 1.863.775 

palan gka Rays 9~791250 1.44.550 274.800 

. Bart to Timur 1.067.280 - -

., 

Tawes 

.n9.B45 

-
-

278.320 

41.525 

-
-
-
-
-
-
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Nilai Rp.l.OOO,-

Sepat 
JEUilbBl Gabus La18 :ToCian 

SiaCi 

;'.720.060 10.226.697 4.34B.150 3.171.880 1.855.·755 

46.445 919.687 41 •. 650 46.525 60;465 1 
604.000 301.600 98.Boo - - I 

1.442.470 1.404 .025 960'.060 822.635 -. 

179.275 103.260 96.315 83.935 -. 
196.-310 803.525 275.415 272.570 -
154.90CJ 234.500 161.900 130.625 - I 
171.500 - 170.400 - - I 

1.-600.720 2.074.55Q 2.288.990 1.505.730 I 366.590 

1.163.400 4.214.850 63.400 172.500 1.428.700 

161.04C 164,100 191.220 137.;60 -



Lanjutan Tabel 2 . 
Nilai Rp.l.000,-

Jenis Ikan IJr.an Udang U:1ang 
TambaY..m Belida 

la:innya Gal.clI lainnya 
Daerah Tingkat II 

J u m 1 a h 2.395.996 2.813.765 9.317.536 538.780 -
K C'. P u. c. 9 26.511 - 306.546 75.185 -

---

lC c: t ~_ n g a n "1H.100 57.300 311.5,225 - -

I Kotavarlnlt Timur 186.185 831.935 1.730.285 246.685 -
Seruyan 45.995 84.240 174.300 93.'700 -
Kota\iSri.ngin Barat 257.790 261.975 548.185 34·050 -
Gunung Mas 94.0,0 - 69.300 - -
Bari to Utara - 135.900 921.375 - -
Berito Selatan J..312.655 1.362.065 2.955.370 89.160 -
Palangk~ Raya 230.850 - 2.098.200 - -

-

Earl to TitrE 163.860 . 80.350 168.750 - -



Tnbel 3 I ~Iilai produkai perair;ln wnum menurut jenis ikon 
dan kwartal, Propinsi Kaiimantan Tengah. 

~ Jenis ikan 
Jumlah Kwartal I 

Jumlah 46.631. 909 9.760.110 

Jelawat 2.}79.025 442.025 

Lampan . '.744.420 846.685 

Tawes 319·845 70.300 

Jambal 5.720.060 1.251.'50 
.. 

Gabus 10.226.697 1.938.207 . 
Lais 4.348.150 980.685 

Toman 3.171.880 608.220 
; --

Sepat siam I 
1.655.755 341.130 

Tambakan I 2.395.996 504.150 

Belida 2.813.765 687.550 

Betutu - -
- --
Ikan lainnya 9.311536 1.946.458 

U~allg Galah 538.780 
L;= 

: 140.350 
---
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Nilai Rp.I.OOO,-

Kwartal II, Kwartal III -Kwartal IV , - - -- --------

~1.272.859 13.035.072 12.763.968 

56;'.06t) 630.875 142.:<65 

898.285 997.560 999.090 

91.220 42.C60 116.245 

1.391.390 1.536.205 1. 541.115 

2.533.170 2.869.63 5 2.885.685 

1.031. 685 1.·125.675 1.210.105 

708.545 878·535 976.580 

521.665 543.597 449.163 

595.596 669.040 628.110 

618.005 756.820 751.310 

- - .. 
2.172.568 2.858.800 2.339.710 

--
147.590 127.250 123.590 



Tabal 4 I Produksi Sungai l>lanurut Janis Ikan dan 
Daerah T!ngkat II, Propinsi Kaiimantan Tengah. 

41 

-------------·--------~-~------~----------r_------~-------~---------II--------~------~--------------------

'Janis Ikan S:apot 
Jenba1 GObU3 Lala Je1a~'rat Tat-las LlU!Ipen 

Doerc-.h Sian 

Til~ca·t; II t 
_ J-U-1'l-1-0--h-=====_ "';_-1_·-T_ .. ~1~06~-':3::_~:7~1~1:r l_-_~L:. 389; 6' I-;~. 9 - _.2. 67~! 9 ;--2_. 5_1_5_1_~_-+--_1_. _~5_1_7_2__ 1.1341 ~J_ 6~1_;_5_-t 

603,8 1118,). 1'7.7 ... 64,4 81,5 71,6 31,7 13,9 
------.--------~,------~----_t----~.----4_--,~ ... --I_---_r_-----.;....:.-----f--.--~ Kc.puss 

KLltirlgsn 950,9 12,; 218: 7 - 27i,8 135.6 44,4 -

~.T~-r---~-4-.4-6-~~1-3-6-'~-1-~-3-2-7-,5-~230'~~~-l-~7-1~~~2-~-~-0-'-~~'0 

-.-E-~-r-!u-Y-~-!-1---~-I-.-2~1-~~-9-0·-,a--~-1-4-4-,9-~~~ ~~r' ;2:~- ~,9 49J9·-----~ 
--_. -----. -----1--------+----- - .. - .-- -------4-.----~ 

22,3 - 180.0 1 294,4 136,1 ~15,4 
~----~~·~----------~-r-----{~1-2-,-9-~---1-2-;-,0·-~---9-7-,-2-+~-------1 

3-7-,8~l ___ ----.1I' 33, 2 ·---_--t--;-4-,8-~'-::--

-1------: 

1.321,6 

Gununa Has ·5l7,7 

362,9 11,0 Sari to Utnra 

BuritC' Se1atml 3.912,5 "'04 9 G." f 420,2 492,3 282,0 524,2 231,1 135,7 
r--------------------------~-=-----~r_~---------t--------~t---------r---------t-------t.------+--------~-------~~~-----.~ 

Fa.1angka Ilaya. 2.8G-2,·5-. 41,3 lJO,5 319,6 975,0 31,7 115,0 521,9 

cari to TiE!.lr 891,5 
~~--~r" --.. --'-_ ------{--1-;-0-, 9-~--I-;0-,-9-+--1-54-,-0--li---1-0-9-,-5 -4--_--] 



Lanjutan Tabel 4. 

Jenis IkE...'"l Ibm Udsug Uda:t6' 
DCloreh Taoba.'<:on B31ida Be~rl;:u 

Tir.6~,a 1; II Lain-111i.'1 G!lla.~ LaiIlnya 

-_ .. -
JUIil iah 703;1 11 153,2 - 3.956,7 219 _.5 -
Ie a p u a D 9,7 .. - 153,5 47,7 --
Ka. tin lSan 35,1 25,8 - 207,2 - .' 

Kt~·,. T :t. m u r 93 15 400,4 - 1,216,6 47,0 --
3 e ruynn 44,8 154,3 - 70,8 76,5 -
Ktir. B 0. r I.l t 20,0 140,7 - 316,7 26,0 -
G1.lnung Me s 54,2 - - 31,3 - -
Bi:lrito Ui;or£l - 28,6 - 219,5 - --
Ea'I'i to 5'31 El. +'ll!l 313,4- 346,2 - 910,2 22,3 -
Fa1Sne,ka Itaya - - - 667,3 - -
Ba~to Timur 137,4 65,2 - 163,6 - -



~abel 5 • produks! Sun9a1 Henurut Jenis Ikan dan Kwartal 
Propinsi Kalimentah Ten9Bh. 

~ .1aDlah K;fartBl l . 
Jwts·n:an 

.Tul!i1ab 17.100" 4.021,7 

Jlll~"at 711,1 159,9 

Lmlpa:l 1. :389,6 '35,0 

ToOfea 315.9 - 72.8 

J'2."3bnl 2.6BO 0 674.4 

GQbus 2.515,6 536,1 

L-aia 1!651,2 424,8 

T 0 I!I 8 n 1.144,9 245,9 

Sepot SinD 671,5 147,7 

Tsob:1b.n 700,1 163.2 

Belida 1.153,2 294,4 

Ikon Loin:lya '.945,7 918" 

Udeng Caleb -- 219,5 43,2 

4: 

J':werta1 11 KlInrtol III KWa!"tnl IV 

~ 

4.228,7 4.683,5 4.172,4 

163,3 177,4 210,5 

347,2 350,5 356,9 

92,6 44,B l05,7 

666.6 689,1\ 649,6 -6Oj,B 792,2 5B7!5 

406,2 424!6 395,6 

276,1 330,9 292,0 

205.3 19B,7 319,9 
176,3 178,0 184,6 

266,7 288,6 303,5 

962,2 1.148,2 917,0 

56,4 70,2 49,7 



Tabel 6 • Produksi .Ienurut Kwartal dan Jenis Ikan Perairan Umum 
propinsi Kalimantan Bnrat Tahun 1984. 

JC:IS :i:;Y\1f JUf,[L/',H ir.1J...RTAL I K~i AR T t..L II 

JUliLjI,H 21,:22),7 ).637,2 5.107,6 

SUD ~OT:.L 21'.140,,"; 3. 629,0 5.066,8 

Jr:larll1't 102,9 14,1 36,6 

Le:lIpar. 5,1 1,5 1,6 

T a TI It S 202,6 40,!} 50,1 
J o tl b 0 1 1.065,,7 181 ,9 ~8G,8 

Gob u s 1.194,9 1B9,~ 254,0 
L, 0 1 s '4; 24':>.1 725,1 1"18,5 
Too o n 2.208,6 355'" 439,5 
T 0 D b c " o n 1.728:7 257,) 438,9 
~ c 1 i d 0 440,: 2 82,9 105,4 
b Q t U t U %v,5 2,S 3:3 
I~lJn J c;1is I·cin 9.925,~ 1.957 r O 2 •• ;51:" 

SUD Tot!!l 82,~ 8:2 20~8 

Udllne:; Goloh 45,2 7,1 6:5 

Uc!r.J:1G TIJYlo.t' - - -
Udons Lo1nnYll 36.2 0: 1 14:3 

43 

So tunll I Ton 

K11ARTAL II! K't'UJtTAL rl 

6.898,2 5.~80,1 

6.870,0 5.~5J,9 

24,0 23,2 

2,0 -
60,1 15,5 

297,7 299:3 
315,7 435,8 

' 1.376,::> 1.<20,5 
5:;:;,5 8)7,4 
529,1 .;93,4 
120.6 130,3 

3,1 17,J 
3e575.1 2.14V,2 

28:2 25,2 

21,0 11,5 

- -
7,2 14,,5 



1Qbel 1 • Pro4uk.i Par.iran Umum Henurut Jani. Ikan 4an Kabupaten Tahun 1984 
propin.i Kalimantan Barat. 

I K A n 

~nl'PAmf JUH[.LJj 
~\iO Jela LarI Ta JOIn 

~\nl.Ch Onbus Lais 
~to.t ~ was b!11 

;U-!L.\'~ ,1..223, , 21.140,7 102,·9 5, " 202,6 1.065,7 1.194,9 4.240,1 

::Et;.?A.1iO 1.711,3 1.711,3 - - - - 167,0 338,8 

l'Ot:nAl1AK 198,4 163,2 - - - - 5,6 26,6 

l&Hr~ 101,6 171,4 - 5, , - 42,S 16,6 ~2 

S1.'1G.rAU 525,2 513,8 11,2 - - - 11,2 95,7 

snr.ruXl 3.59.5 .• 6 3.570,0 71,6 - 202,6 1.022,9 93,4 
11)5,7 

:':AP~ HULU 15-;011,0 15~01',0 20,' ... - - 901, , ).)~,' 

Satuan I Ton 

Binotenq kulit keres 

Tru;, Be Iken St:b vlc.."ii !U..,.,_ 

Tolt:tLl1 Belido. iJ •••• :.,:o 

bnkon tutu Lainr.:,'o. JlOl.lLll GrJ..t.j~ :,,~:'l 

2.208,6 1.728,7 1tltO,2 c6,s 9.92;,4 B2,4 .46, ~ };, ~ 

238,9 150,5 155,2 - 660,9 - - -
24,3 - 33,7 10,3 62,7 35,2 17, :: , S,:· 

~O - ",8 6,2 SO, 7 10,2 10, :a ..,. 

1,4 - 38,0 - 356,3 11,4 1',0 -
167,7 .59,8 49,0 - 1.497,3 25,6 7,4 lS, ~ 

, .712,) 1.51 S,4 , 52,5. '0,0 7.267,5 - - -



Tab.l 8 I Nilai Produksi perairan umum menurut jenis ikan 
dan Kabupaten~ Propin&i Kalimantan Barat, 1984. 

KAIiUP.ATEIf JUl&LAH 

Sub Jucloh J'o 1.ona ~ 

JUIiLAIl 
9.542./')54 8.418.044 232,410 

XEfAPAtIQ 493.834 494.KJ4 -
POUTII.IIA:C 184.370 122"370 -
SALIBA S 122.405 105.335 -
OANGOAt' 831 .. 515 792.37~ 33.600 

SDfTA1IQ .3 ~ ~4) .. ?40 J u297.440 156 .. 810 

Jo:APUJ,S HULU 3.566,.590 3.566.690 32.000 

Locpon 

"'1~5 

-
-

3.185 

-
-
.. 

(Satuan I Rp.1.000,-) 

J EN I S I K AN 

Tonos JOlJblJ 1 G!Jbus LO:;'(1 TO::llln 

235 .. 555 ElHw255 3J.713 2..05'l.416 1.005.725 

- - 55.075 1'5.705 78.911 

":" - 2.800 32.150 ,5.780 

,- 27.055 ,Oe2~0 2.52(\ 2.600 

- - ,0.640 202 .. 975 1.750 

235.555 847 .. 190 75 c630 50S.880 155.)25 

- 177.328 10192.105 750.)60. 



Tabel 9 I Jumlah benih ikan yang ditanam menurut jenis ikan 
dan Kabupaten,' propinsi Kalimantan Barat, 1984. 

J E N I S 
K.II alP/.TEH JUML/.H 

M A S N. i·l 0 0 - 5 S 

JU"un.AH 3.385 ,.'95 512 524 

POHTliNj,K 1.783 683 228 202 

5/,MBl, S 550 458 68 5 

SliNGGAU 212 .. - 91 

SIltTA N G 831 54 216 226 

(Satuan Rp.1.000,-) 

I K " N 'i ;. H G D I T J\ N I. U 

ToweD OurO!:li T~ub<Jk.Qn IklJn Loi.nllYT.l 

70 .lib 228 811 

~5 - 624 -
- - - 29 

70 - - 51 

- - 228 107 



Tabel 10 I produksi Menurut Janis Ikan yang dibudidayakan 
dan Kabupaten, Propinsi Kalimantan Barat, 1984 

-
J E N 

K/,RJPATEN JUMLIIH 
Moa Tewes MujlJi.r Hilo 

JUMLAH 431,0 248,6 10 ,1 251 4 41,5 
.-

1?OHTI.ANl;K 130,1 71..,9 - 25,4 13,8 

SAhl:Bl\S 211JO 211.° - - -
SANGGJ\U 37,2 10.1 - 15,2 

I S I K A N 

GUriJoi SC;lot Si.!Jo 

7.1 2'1.,3 

3,5 15,5 

- -
3,6 5,8 

SINTAIlG 52,; 7 1,.1 - - 12,5 - -

satuan Ton 

TODbokon Ikon LainnYD 

8,6 32,4 

- -
.... -
- 2,5 

8,6 29,9 



'i'nbol 11 I Produklli Iknn yang dibudidnyakan menuru t Kwartnl 
dan Kabupilten, prt'pinsi Kalimantan Barat, 1984 

}~/I BlJP ,\ TEif JUI.ILAH I(\'II,RTIIL I 

-
JUl{(,IIH 431,0 41,8 

POHTIANJ.K. 1~,:r. 2.0 r 1 

SilfJIIAS 21"-t-O 16,) 

SAtlCC/.U 37.2 -
:; I II T A II G 5~,7 3,.4 

KWf,RT/.I, II 1(Wl\nT/IL n: Krill R TAL· IV o. 

-
50,4 228,3 11;),5 

25,7 32,7 51,6 

19,5 157,3 15,·9 

- 29,6 7,6 

5,2 8,7 35,.4 



Tabel 13 Ni1ai Produksi Ikan yang dibudidayakan menurut kwartal 
dan Kabupaten Tahun 1984, Propinsi Kalimantan Barat. 

JU\BUPATEN JUULAH l('lIAnTAL I 

J U l.1 L A E 933.420 9'1.470 

POnTIAl~ .AI.. 284.545 43.170 

S A U D A s 523,,525 45.750 

5 Al:GGAU 53 .. 550 -
S I H TAN G 71.800 2 .. 550 

l'JIARTAL II KWMTAL III KW~TAL rl 

131 ,,9'i5 507.950 202,025 

77.675 59.200 1C4 .. 500 

4E.750 393c250 35.;;5 

- 410900 11.650 

5.550 13a600 50.100 



Tabel 14 s Jurnlah Produksi Benih Ikan Menurut Surnbernya dan Jenis Ikan 
Tahun 1984, propinsi Daerah Tingkat I Kalimantan Barat. 

SUN B E R 

JEiI+S lYJ\U J U rd L A H KIIUSU S 

BEl F..t.KYJlT 

JUMLAH 3.127 2.037 1 c590 

r~ 0 s 2.251 1.561 690 

Mu j 0 ir 389 156 "233 
. 

N I L A 806 320 486 
-

Sopot 51.00 2)5 - 235. 

TDLlbokon - - -
G u roo i 4h "- 4:1 

-

satuan 1.000 ekor 

BE NIH 

C I' M P U R ;. N 

DlJUl.L DI'~ i·I;,i ... l S EHD1!'.I 

2.449 1.278 

,.766 "485 

291 98 

387 419 

- 235 

- --
5 41 



... _.l 
"-. ,-----

Tabel 15 Produksi Benih Ikan Menurut Jenisnya dan 
Ka6upa ten Tahun 1984, Kal iman tan B.a ra t • 

KJ\ BU ~ 11 TEl' J1J[;'[LiIH 

/11 0 5 N 

JuMLf.H 3.727 2.251 

'PONTliNAK .'_ 783 911 

SIIl.tBl\ S 438 438 

SJUIGGAU - -
S I N 1'- A N G 1.505 902 

satuan 1.000 ekor 
'. 

Jenis Bcn:ih Ikon 

:i. 1 0 Scoot S:L')c Muj oir Gux!)qi 

806 235 46 )89 

202 2)5 45 J89 

'!"" - - -
- - - -

604 - - -



Tabel 16 Ni1ai Produksi Benih Menurut Jenis Ikan 
dan Kabupaten Tahun 1984, Prop. Kalimantan Barat 

(astuan Rp.l.000.-) 
--

J E N I S B E 11 I H 
-.-

KADUP,"'TEl~ :~f4L1.B 
Hile SC;Jot SiDo f;~ujDir M -0 s Guroo1 

JUi-iI..lJJ\l1 

, 
7JL~6J 67 .. 645 5~800 1.175 920 2.72) 

POUTIANt.I~ 5-4.4U8 .V;.550 4.040 1.175 91!.o 2.723 I 

\ 
SJ)MBA S 15 .. 330 15.330 .;. - - -
S/,lWQAU ... - - --
S-I 1'1 TJ\lIG B. s:co 6.765 1 .. 760 - - -. 

j 1 



Annex 1 

SCHEDULE OF VISIT 

Friday l..5 November, 1985 Jaka'rta - Banjamasin 

Saturday 16 November, 1985 Visit aroun South Kalimantan 

Sunday 17 November, 1985 Banjarmasin - Balikpapan 
Balikpapan - Samarinda (Taxi) 

Monday 18 November, 1985 } Site visit around East Kalimantan Tugsday 19 November, 1985 

Wednesday 20 November, 1985 Samarinda - Balikpapan 
Balilcpapan - Palangkaraya 

Thursday 21 November, 1985 I Friday 22 November, 1985 Site visit around Central Kalimantan 
Saturday 23 NovP.mDer, 1985 

Sunday 24 November, 1985 Palangkaraya - Jakarta 

J.2onday 25 November, 1985 Jakarta - Pontianak 

Tuesday 26 November, 1985 } Site visit around West Kalimantan Wednesday 27 November, 1985 

Thursday 28 ,November , 1985 Pontianak - Jakarta 
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DESlqN OF KUlU.A KAPUAS HATCIIERY 
\ E· DENAli HATCIIERY " ~{-----------------10 m--------------------7~1-~--------------------------15 mm---------------------------------r7 Annex 3 

,f--2 m--7, 1,5 m ~ 5 m ~ I 

I I I I lim I 1 1,.1 B 1 A. 

r" r, 
1,5 m 

1,5m .L 

1.5 • 2 m 
C 2 m 

1 2 m 

10 III r 
5 m 

5 

3~5 m D 

1 
Out-door In-door 

A '. !Iotching 'J'ank (Cement) , . ( 2xSxO,60 m' ) 

IJ-C .. Larval re/lriny TII~k (cement) t 1. 5x2xO. 60 mll 

D • Stocking Tank, Breeding Tank, out door ( 2x3.5xO.BO m' 
S • Storage water Tank ( 3x5x2 ml 

Skala ~ I 100 



LEl-tBARAN KERJA ( L. K ) 

Propinsi Daerah Tk.I 
Dinas/Lembaga/Satuan-Kerja 

Nama Proyek 

Nomor/Kode Proyek 

Kalimantan Tengah 
Dl.nas Perikanan 
Prop.Dati.I Kalteng 
Peningkatan Produksi 
Perikanan (Perubahan 
APBN 1986/1987). 
2P. 01. 01. 001 

URAIAN PERHlTUNGAN PENGELUARAN 

Bagian Proyek/Tolok Ukur/Uraian Volume 
Pen2eluaran 

1 2 

PROYEK PENINGKATAN PRODUKSI PERI KANAN 

I. Pembinaan Perikanan Rakyat.Penin2-
katan Ko1am Ikan Sei Batang menja-
di Pra-Balai Benih Ikan (BBI). 

Gaji dan Upah (Ol) • 
- Honorarium Pelaksana Proyek 1 org,12 bi 

Annex 4 

Departemen/Lembaga/ 
Instansi/Dinas Paraf 

Pejabat BAPPEDA 
Pejabat Biro·Keuangan 
Pejabat Biro Bina Pembangunan 
Daerah 
Pejabat Dinas/Lembaga/Satuan 
Kerja ybs 

: 

. . 

Harga 
J~ah Biaya(Rp) 

Satuan 

3 4 

15.000,- 180.UOO,-
- Honorarium Pembantu Pelaksana 2 org,12 bl· 10.000,- 240.000,-
- Honorarium tenaga lepas 

Bahan (03). 
1). Pengadaan induk ikan 

- Ikan Mas 
- Ikan Nila 
- Ikan Tambakan 
- Ikan Jelawat 
- Ikan Tawas 

2). Pengadaan makanan tambahan 
- Pellet 
- Dedak/bekatul/menir 

3). Pengadaan pupuk 
-. Pupuk kandang 
- Pupuk TSP, Urea 
- Kapur 

4}. Pengadaan obat-obatan 
- Fumandol, Sumithion 
- Diazinon 
- Antiseptik/Antibiotika 

2 org,12 bl 

100 kg 
100 kg 
100 kg 
100 kg 
100 kg 

5.000 kg 
1.500 kg 

1.400- kg 
600 kg 

2.000 kg 

10..ltr 
10 ltr 
1 unit 

40.000,-

Jumlah (Ol) 

10.000,-
7.000,-
5.000,­

.10.000,-
5.000,-

500,-
200,-

300,-
400,-
250,-

10.000,-
10.000,-

100.000,-

Jumlah (03) 

950.000,-

1.380.000,-

1.000.000,-
700.UOO,­
!)OO.OOO,-

1.000.000,-
500.000,-_ 

3.700.000,-

2.500.000,·-
300.000,-

2.800.000,-

420.000,-
240.000,-
500.000,-

1.160.000, -

1.00.000,-
1UO.000,-
100.000,-

300.000,-

7.960.000,-

\~\ 

http:1.400.kg


1 

Peralatan dan Mesin (04). 
1). Peralatan pertanian kecil 

- Cangkul 
- Sekop 
- Garpu 
- Golok/parang 
- Sprayer kapasitas 19 It. 

2). Peralatan untuk pemilihan induk 
- Timbangan kapasitas 1 kg 
- Timbangan kapasitas 10 kg 
- Ember plastik 
- Bakul dan pikul an 
- Fish bus dan kreneng 
.' Seser dari waring 

3). Perala'tan Induced Spawning/ 
Breed1ng. 
- Happa 
- Alat suntik dan pinset 
- Alat centripugal 
- Gelas ukuran 500 ml 
- Gelas ukuran 1000ml 
- Waskom 
- Homogenizer 
- Hormon-hormon 

4). Genset dan pompa air. 
- Genset S KVA,lengkap dengan 

instalasi 
- Pompa air Hitach~ & p1pa 

(bensin/ solar dengan ¢ 3") 
- Blower & pipa~pipa instalasi 
- Pompa air untuk hatchery 

(listrik) 

5).Peralatan untuk pengukuran air 
- Aerator 
- Tabung oksigen (02) kapasitas 

2 m2, lengkap dengan oksigen 
- Kantong plastik tebal dan besar 
- Kotak' karton 

2 

2 

6 bh 
6bh 
6bh 
6bh 
2 bh 

lbh 
lbh 
6 bh 

4 set 
2 set 
4 bh 

30 m2 

3 set 
3 set 

3 bh 
3bh 
6 bh 
bbh 

100 ample 

1 unit 

2bh 
1 unit 

1 buah 

4bh 

1 bh 
1 pak 

100 bh 

3 

5.000,-
5.000,-
5.000,-
5.000,-

100.000,·· 

25.000,-
50.UOO,-
2.500,-

10.000,-
15.000,-
5.000,-

10.000,-
25.00U,-
75.000,-
15.00U,-:, 
25.000,-
2.500,-

40.000,­
lO.UOO,-

5.000.000,-

300.000,-
2.500.000,-

750.000,-

20.000,-

250.000,-
100.000,-

2.500,-

Jumlah (04) 

4 

30.000,-
30.000,-
30.000,-
30.000,-

200.000,-

320.000,-

25.000,-
50.000,-
15~000,-

40.000,-
30.0UO,-
20.000,-

180.000,-

300.000,­
"'5.UOO,-

225.000,-
45.000,-
75.000,-
15.000,-

240.000,-
2.000.000,-

2.975.000,-

5.000.000,-

600.000,-
2.500.000,-

750.000,-

8.850.000,-

80.000,-

250.000,-
100.000,-
250.000,-

680.000,-

13.005.000,-



3 

1 2 3 4 

Bia~a Perja~anan (OS) • 
- Pengawasan/supervisi team dari 

unsur Bappeda dan Dinas Perikan-
an Tingkat I 4 org, 2 kali 150.000,- 1. 200. 000,-

- Pengawasan/supervisi dari Tk.II 
ke lokasi 2 org, S" kali 20,000,- 320.000,-

- Konsultasi petugas dari Tk.II 
ke propinsi 1 org, 3 kali 75.000,- 225.000,-

Jumlah (OS) 1. 745.000,-

Konstruksi (06). 
- Perbaikan monik(pintu pengeluar-

an) • 5bh ~50.000,- 1. 250.000,-
- Perbaik'an pema tang kolam 400 m 2.500,- 5.000.000,-
- Pembuatan genset 1 unit 1. 500. 000,- 1. 500. 000,-

Jumlah (06) 7.750.000,-

Lain-lain pen~eluaran (07) • 
- Biaya perawatan/pemeliharaan 

kolam Disediakan 250.000,- 250.000,-
- Biaya operasional genset Disediakan 500.000,- 500.000,-

Jumlah (07) 750.000,-

Jumlah I 32.590.000,-
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ANNEX C 

PEMIJAHAN IKAN JELAWAT DAN IKAN PATIN 
DENGAN CARA HIPOFISASI 



ANNEX D 

PENGELOLAAN PERIKANAN PERAIRAN UMUM 



PENGELOLAAN 
PERIKANAN PERAIRAN UMUM 

KERJASAMA ANTARA : 
DIREKTORAT JENDERAL PERIKANAN 

DENGAN UNITED STATES OF AMERICA, 
AGENCY FOR INTERNATIONAL DEVELOPMENT (USAID) 

1985 



KATA PENGANTAR 

Maksud dari penerbi tan buku ini ialah untuk memberikan 

petunjul, tehnis tentang pengelolaan perikanan perairan umum. 

Diharapkan ha 1 ini dapat membantu kegiatan pengelolaan per-

ikanan perairan umum didaerah. 

Buku ini disusun berdasarkan hasil latihan kerja Budidaya 

Perikanan Air Tawar yang diselenggarakan di Jambi dan Palembang 

dari tanggal 2-15 Maret 1985 dengan instruktur Mr.Samruay 

Meenakarn, sebagai konsultan USAID dalam bidang Budidaya 

Perikanan Air Tawar. Semoga buku ini dapat menjadi pegangan 

bagi para petugas yang menangani pengelolaan perikanan perair-

an umum. 

Kepada semua pihak yang telah membantu terbitnya buku 

ini kami ucapkan terima kasih. 

Jakarta. Oktober 1985 

A.n. Direktur Jenderal Perikanan 

-Burhanuddin Lubis, 1"1Sc 

NIP.080006263 
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J. PEND,I\II11LUAN 

Pern iran umum mer'upakiln sumber-sumber per'i.kanan yang porI u 

mendilpat perhaUnn dalrlrn pengelolaannya. P(~rH,anan perail-un 

umulll yang roLensial sepert.i danau. sungai dan mU<JI'n banyak 

tenlilJ>i-1L di Sumatera dan Kalimantan. Jeni.s-jenis iknn y;:Hlq 

II idllJl d i. pera j r'an umum seperti ikan Jelawilt ..u,eJJLobarbus hoveni~ 

Bel.idn (Notopterus borneensis) 

BnLlltu (Oxyet(~otrjs marrnorata) dsb, mempuny;::1i nllai ekonomis 

I . pen _. J ng . 

.ienis-jenis iknn per'ai.ran umum tersebut sudah mulai banyak 

dip('\ ihnrn pnra petani. namUrl rnasih ada raktor utama Yi:mq 

mnnqll'l!T1ix.1t. perkembLJllgan )/aitu k(;~sul.itf.ln memperoleh benih dalam 

jllll\:;.lh bllllYillc Hf:ll hI! disebabkan karena l.illqkungan h_idupnya 

SUdi11l banyak la.enga l ami pencemaran val k berasill_ da r i J i mbilh 

paS(lr rnaupun l-imbah .industri dan disampinq itu juga akjbat 

di-lri penangkapan yang verlel>jhan seilingga menjadi langka. 

Da lam rangka rneningka tkan produks i dan menqatas i kepunah-

,-lll jnnis-jenis ikon ten;ebut serta meranqsr.-lllg petarli ikan 

unLuk mernbudidayakan ball< dikaramba at-au dikolam-kol.am mnka 

J)in~kLorat Jenderal Perikrtnan da.lam kerja sarna dongan USAID 

'-nl:lh rnpn(~rnr)(}tkan Lennqa ilh.li dari Thailand unLuk n1cmbCl~i 

penyu \ \/ililn kepadA LcnGga-tenaqa tehnis dan pe tan i -petani ikan 

dn 1 :1111 pcrtgelolaan surnher-sumber per j kanan perai ran umum. 
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I I. PENGELOLMN PERAlRAN UMUM 

Dalam pengelolaan perairan umum, hal yang harus di per-

hatikan dan diketahui dahulu yai tu : Carring Capacity dari 

perairan urnurn tersebut dan bagaimana cara untuk meningkatkan 

produksi dari perairan tersebut, untuk mencapai hasil pro-

duksi yang maksimurn. 

Pengelolaan perairan umurn dibagi 2(dua) yaitu 
• 

A. Perairan urnwn yang sudah ada ikannya, dan 

B. Perairan urnum yang masih kosong/belurn ada ikan, 

(waduk buatan). 

Untuk mengelola perairan yang sudah ada ikannya perlu 

diperhatikan hal-hal sebagai berikut : 

(1). Jenis ikan yang ada, baik potensinya, rata-rata ukuran 

besar ikan dan jumlah produksi yang dihasilkan tiap 

tahun. Hal ini dimaksud agar dapat diketahui populasi 

ikan yang ada gun a menjaga keseimbangan perairan urnurn 

tersebut. Untuk mengontrol keseimbangan populasi dapat 

dilakukan setiap 6 - 12 bulan sekali secara sampling 

pada areal seluas 1.000 m2 dengan perkiraan hasil tang-

kapan ·30 kg tiap 1 m2 • 

(2). Melakukan konservasi yaitu 

a. Pengaturan daerah penangkapan, termasuk menetapkan 

daerah tertentu yang tidak boleh dilakukan penang-

kapan misalnya didaerah pemijahan (spawning ground). 

Hal ini dimaksud untuk mencegah agar supaya induk-

induk ikan yang memijah tidak sampai tertangkap. 

r-· ; \.i ' .... 
\ I, 
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b. Menentukan waktu musim' penangkapan nihubungkan de-

ngan larangan menangkap pada musim pemijahan. 

c. Menentukan jenis-jenis alat yang boleh dipakai dan 

ukuran mata jaringnya untuk menyeleksi supaya hanya 

ikan konsumsi saja yang tertangkap. 

(3). Mencegah populasi dan kerusakan akibat erosi. 

a. Polusi diperairan umum dapat disebabkan : 

- limbah pabrik; 

- limbah rumah tangga yang berlebihan; 

- dsb. 

Untuk mengatasi hal tersebut diatas perlu di-

lakukan kerjasama dengan instansi yang ber-

wenang serta perlu adanya peran aktif masyarakat 

yang ada dilingkungan perairan tersebut. 

b. Kerusakan akibat adanya erosi. 

Erosi dapat mengakibatkan pendangkalan di per-

airan umum, hal tersebut dapat merubah/mempengaruhi 

kehidupan organisme yang ada diperairan tersebut. 

Untuk mengatasi hal tersebut perlu adanya kerjasama 

dengan instansi yang berwenang (Departemen 

Kehutanan dan PPLH). 

(~). Mempelajari biologi perairan dan kwalitas air. 

a. 8iologi perairan yang harus diketahui 

- Sifat-sifat dari pada ikan yang ada diperairan itu 

hubungannya dengan kebiasaan makan (herbivora, 

karnivora, omnivora) dan cara makan (permukaan, 

pertengahan dan dasar). 

~\ \. 
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Organisme perairan lainnya yang mendukung kehidup-

an ikan sebagai sumber makanan,ditinjau dari jenis 

dan kel imbahannya (phytoplankton, zooplankton, 

tanaman air dan organisme lainnya). 

b. Kualitas air. 

Kualitas air yang perlu diketahui dan dipelajari 

yaitu : 

- sifat fisika (tempelatur, pH). 

- sifat kimia (oksigen, CO2 , NH J' BOD, alkani tas, 

kesadahan) . 

(5). Restocking. 

Tujuannya adalah untuk mempertahankan keseimbangan 

populasi ikan disuatu perairan yang produkti vi tasnya 

telah menurun. 

Benih untuk restocking bisa diperoleh dari 

- Balai.Benih Ikan 

- Dari hasil pemijahan sendiri oleh induk-induk 

ikan diperairan tersebut. 

Untuk melaksanakan restocking hal yang perlu di-

perhatikan yai tu jenis,ukuran serta jumlah ikan yang 

akan ditebarkan haruslah disesuaikan dengan kondisi 

perairan tersebut. 

Untuk perairan yang masih kosong (belum ada ikan) 

yang perlu diperhati)~an ialah keadaan perairan tersebut 

melalui suatu penelitian. Berdasarkan hasil penelitian 

kemudian dilakukan restocking. 

. t1/ 
\'-\ l 
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III. KONSTRUKSI KARAMBA 

Untuk memelihara ikan secara terkontrol diperlukan 

tempat/wadah yang mudah dalam pengelolaannya. Wadah peme-

liharaan tersebut dapat berbeda-beda bentuknya, tergantung 

pada jenis ikan maupun perairan tempat budidaya. 

Untuk pemeliharaan ikan di perairan umum diperlukan 

wadah yang tahan terhadap pengaruh ombak, angin, panas, 

predator dsb, serta dapat memberikan tempat yang layak bagi 

kehidupan ikan yang dipelihara. Selain itu wadah tersebut 

sangat ditentukan oleh besar kecilnya modal yang tersedia. 

Wadah pemeliharaan ikan diperairan umum dapat dibeda~ 

kan menjadi 2(dua) macam yaitu Karamba (cages) dan 

Pagar (pens). 

Karamba (cages) adalah wadah budidaya yang dibuat dari 

bilah kayu bulian, bambu dan jaring yang diapungkan diper-

mukaan air (Gambar 3). Karamba tersebut dipasang diperairan 

seperti danau, sungai dsb. 

Sedangkan pagar adalah wadah budidaya yang terbuat dari 

bambu atau jenis bahan lainnya (Gambar 4).Pagar ini umumnya 

terdapat di perairan umum yang dangkal dan airnya tenang. 

Bila ditinjau dari tujuan pemeliharaannya maka umumnya 

ukuran karamba ada 3 (tiga) macam : 

(a). Untuk pembesaran ikan konsumsi maka ukuran karambanya 

adalah 3 x 2 x 1,5 m3 • 

(b). Untuk pemeliharaan induk, maka karamba yang digunakan 

berukuran 8 x 4 x 1,5 m3 • 

I) 

\ '-\ ') , 
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(e). Sedangkan untuk pembesaran benih maka karamba yang di-

gunakan berukuran 1 x 1,5 x 0,9 m3 • 

Untuk menentukan karamba pembesaran ikan konsumsi yang 

dikaitkan dengan pola usaha harus dipertimbangkan segi 

ekonoisnya. Sebaiknya karamba yang digunakan berukuran 

keeil, tetapi dalam jumiah yang banyak agar panen ikan 

lebih kontinyu. 

Untuk menentukan pembuatan karamba faktor-faktor yang 

perlu diperhatikan adalah : lama pemeliharaan, harga dan 

predator serta kemudahan untuk memperoleh bahan tersehut. 

Apabila waktu pemeliharaan ikan itu dalam jangka waktu yang 

lama terutama untuk karamba pemeliharaan induk, maka bah an 

yang digunakan harus tahan terhadap kondisi lingkungan 

dan karamba yang digunakan harus berukuran besar serta 

jarak antara bilah memungkinkan untuk terjadi sirkulasi 

air, akan tetapi ikan tidak bisa lolos. Sedangkan bahan-

bahan untuk karamba pembesaran ikan J,onsumsi sebaiknya di-

tentukan oleh : lama pemeliharaan sampai waktu panen dan 

digunakan bahan karamba yang harganya relatip lebih murah 

agar hasil yang dicapai lebih menguntungkan. Bahan karamba 

yang umum digunakan ialah hi lah kayu bul ian. bi lah bambu, 

jaring nilon. dan kawat kasa, sedangkan pengapung 

karamba dapat digunakan balok kayu, drum dsb. 

Karamba untuk pemeliharaan benih (larva) digunakan 

nilon yang mempunyai mesh size yang relatif keeil, dimana 

ikan tidak dapat lolos dan predator tidak dapat masuk. 

. '( 
... '\ ' 
\ 
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Sebaiknya sangkar tersebut harus dibuat rang~ap, dimana net 

bagian luar, mesh size lebih besar dari pada net bagian 

dalam untuk mencegah kerusakan net bagian dalam, yang di-

sebabkan oleh predator dan benda-benda lainnya. 

/ 
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IV. PEMELIHARAAN IKAN 

Usaha pemeliharaan ikan adalah suatu usaha untuk 

memproduksi ikan mencapai ukuran komsumsi dana pemeliharaan 

kolam, karamba dan kurungan terapung (pen). Tehnik pe-

meliharaan ikan dalam karamba dan pen dilakukan diperairan 

umum. 

Pola usaha pemeliharaan ikan di kolam dapat dilakukan se-

car a tradisional dan ihtensif, dan kegiatan budidaya ikan 

tradisional sudah banyak di lakukan oleh masyarakat sebagai 

usaha pokok maupun sebagai usaha sampingan. Sedangkan usaha 

budidaya intensif sudah merupakan usaha komersiil yang dalam 

waktu singkat harus sudah dapat memproduksi ikan. 

Hal-hal yang perlu mendapat perhatian dalam budidaya ikan 

adalah sebagai berikut 

(a). Kualitas air 

Dalam budidaya ikan faktor utama yang perlu mendapat per-

hatian adalah air, karena air merupakan media bagi ke-

hidupan ikan, oleh karena i tu agar supaya terjadi per-

tumbuhan dan reproduksi mutlak diperlukan lingkungan yang 

cocok. 

Sumber air yang dapat dipergunakan untuk bud; 'iaya yai tu 

air sungai, air tergenang (stagnant water) dan air rawa. 

Adapun parameter kualitas air yang dipergunakan untuk 

pemeliharaan ikan Jelawat dan Patin dapat dili~at pada 

Tabel 1. 
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Tabel : Parameter kualitas air untuk pemeliharaan ikan. 

Kualitas air Kandungan 

Oksigen 3 - 6 ppm 

CO2 9 - 20 ppm 
pH 5 - 9 

Alkalinitas 80 - 250 

Suhu 29 - 30 DC 

(b). Makanan 

Energi yang berasal dari makanan diperlukan dalam proses 

metabolisme ikan dan kelebihan energi ini disimpan dalam 

bentuk lemak. Untuk pertumbuhan ikan diperlukan protein 

dan kelebihan protein yang berasal dari makanan ikan di-

simpan dalam bentuk daging ikan tersebut. 

Makanan ikan tersebut dapat berupa makanan alami misalnya 

plankton, zooplankton, serangga dsb, dan pakan tambahan 

dapat berupa makanan lengkap (pellet) serta makanan tidak 

lengkap (limbah pasar, limbah restoran).Pemberian makanan 

tambahan yang J engkap ditujukan pada usaha ikan 

yang intensif. Untuk menentukan pemberian pakan tersebut 

harus diperhatlkan juga sifat masing-masing janis ikan. 

(c). Kepadatan penebaran 

Pengertian padat penebaran adalah jurnlah/berat ikan yang 

dipelihara pada satuan luas tertentu. Untuk menentukan 

padat penebaran ini memerlukan peneli tian setempat dan 

sebagai standarnya dapat digunakan daya dukung suatu 

kolam. 
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Untuk menentukan padat penebaran secara awam, dapat di-

gunakan metoda produksi ikan dalam jumlah (ekor) kemudian 

dikaitkan dengan mortalitasnya selama pemeliharaan. 

Sebagai contoh dapat dikemukakan yai tu jumlah survival 

ikan ditambah mortalitas. 

Misalnya produksi ikan 500 kg/l.600 m2 /6 bulan dengan be-

rat rata-rata 500 gr, dan mortalitas 50% 

Padat penebaran (500.000 gr) x (500.000 x 50%) 
500 gr 500 

1.500 ekor/l.600 m2 /6 bulan 

" . . 1 I 
( 

\" -
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v. TEHNIK PEMELIHARAAN. 

Sebelum larva dipelihara di.karamba pembesaran, maka 

perlu dipelihara dulu dikolam pendederan sampai larva ter-

sebut kuat antara ± 2-3 bulan, dengan ukuran 12-15 em 

(seperti pemeliharaan larva pada pemijahan). 

Alat yang biasa digunakan untuk memindahkan larva dari bak 

penetasan ke pendederan adalah waskom, ember dan kain 

happa. Sedangkan alat yang digunakan untuk memindahkan 

larva dari pendederan ke pembesaran dapat menggunakan 

serok atau kantong plastik. 

(1). Pemberian makanan. 

Faktor makanan mempunyai peranan yang sangat penting 

dalam pertumbuhan individu. Untuk meransang pertumbuhan 

yang optimal, diperlukan jumlah dan mutu makanan yang 

tersedia dalam keadaan eukup serta sesuai dengan kondisi 

perairan. Pemberian makanan yang bergizi adalah untuk mem-

peroleh pertambahan daging yang sebanyak-banyaknya dalam 

waktu sesingkat mungkin. 

Keeepatan pertumbuhan tergantung kepada jumlah makan-

an yang diberikan, ruang, suhu, dalamnya air dan faktor 

faktor lainnya. Makanan yang dimanfaatkan oleh ikan~ per-

tama-tama digunakan untuk memelihara tubuh dan mengganti-

kan alat-alat tubuh yang rusak. Setelah itu baru kelebihan 

makanan yang masih tersisa dipergunakan untuk pertumbuhan. 

Suatu makanan minima ~ harus n,~ngandung protein, karbohidrat 

dan lemak.Ketiga zat ini masing-masing akan diubah menjadi 

energi yang sangat diperlukan agar dapat melakukan 

aktivitas-aktivitas. 
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Pemberian makanan dapat meningkatkan produksi ikan 

peliharaan sampai 3(tiga) kali lipat kalau dibandingkan 

dengan yan~ tidak diberi makanan tambahan. Yang di maksud-

kan dengan ~akanan tambahan adalah segala macam bahan 

makanan yang sengaja diberikan kepada ikan-ikan peliharaan 

yang dapat segera dimakan oleh ikan secara langsung. 

Jumlah makanan tambahan yang diberikan setiap hari 

untuk yang besar sebanyak 3(tiga) kali sehari yaitu pagi, 

siang dan sore hari. Sedangkan untuk ikan kecil biasanya 

setiap hari 6(enam) kali dengan selang waktu 2 jam. 

Jumlah makanan yang diberikan biasanya sekitar 3-5% dari 

berat total badan ikan untuk tiap hari. 

(2). Cara.memberikan makanan tambahan. 

Dalam pemberian makanan tambahan terhadap ikan yang 

dipelihara dalam karamba, 'yang sangat penting untuk diper-

hatikan adalah kemampuan ikan untuk mencaplok makanan yang 

diberikan. Makin cepat ikan mencaplok makanan yang diberi­

kan Makin baik jadinya. Untuk meningkatkan kemampuan ter-

sebut dapat dilakukan dengan melatih ikan-ikan, sehingga 

terbiasa untuk langsung mencaplok makanan yang jatuh ke-

dalam karamba. Disamping i tu juga ki ta harus sudah me-

ngetahui kapan ikan tersebut memerlukan makanan. 

Pemberian makanan kepada ikan yang dipelihara dalam karam-

ba dapat dilakukan dengan 2(dua) cara yaitu : 
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a. Makanan langsung ditebarkan. 

Dalam penebaran makanan yang perlu diperhatikan 

adalah arah dan kekuatan arus. Kalau air sedang surut 

dan arusnya cukup deras, makanan hendaknya ditebarkan 

dari sisi karamba yang menghadap kehulu. begitu juga 

sebaliknya kalu arus datang dari hilir. 

Dengan demikian makanan akan berada dalam karamba dalam 

waktu yang cukup lama, sehingga kesempatan bagi ikan 

untuk mencaplok makanan yang diberikan bertambah besar. 

Berarti Jumlah makanan yang hanyut akan berkurang atau 

bahkan tidak ada. Tetapi kalau arus air tidak begi tu 

deras (tenang),maka makanan dapat diLerikan dari bagian 

tengah karamba. 

Makanan yang diberikan dengan cara tersebut diatas 

ditujukan untuk makanan yang berukuran cukup besar se­

perti ikan-ikan kecil, potongan-potongan daun-daunan, 

dan sebagainya. 

Penebaran makanan sebaiknya dilakukan sedikit demi 

sedikit, jadi kalau tebaran pertama sudah habis di 

makan ikan, baru ditebarkan lagi, dengan demikian di­

harapkan jumlah makanan yang terbuang percuma dapat di­

tekan sedikit mungkin. 

b. Makanan diberikan melalui alate 

Pada cara ini, makanan diberikan kepada ikan-ikan 

dengan menggunakan sua tu al a t a tau tempa t terten tu. 

Car a yang ke 2 (dua) ini di tujukan pada makanan-mal<:anan 

lainnya yang cukup kering seperti biji-bijian, bungkil­

bungkilan, serta makanan-makanan berupa tepung seperti 

~\ 
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dedak baik yang kasar maupun halus. 

Cara pemberiannya adalah sebagai berikut 

b.l. Cara memberikan makanan yang berbentuk tepung. 

Makanan yang berbentuk tepung seperti dedak tidak 

begitu baik kalau langsung ditebarkan sewaktu memberi-

kannya pada ikan karen a akan menyebar kesana kemari. 

Guna mengatasi keadaan ini, maka makanan yang berbentuk 

tepung hendaknya diberikan pada ikan dengan menggunakan 

suatu tempat khusus yakni berupa keranjang atau kantong 

plastik yang telah ditusuk-tusuk dcngan benda tajam se-

hingga berlubang-lubang. Kalau makanan tersebut 

(misalnya dedak) telah dimasukkan kedalam keranjang, 

maka mulut keranjang harus diikat dengan tali sehingga 

tertutup dengan rapat. Setelah i tu, keranjang kemudian 

digantung didalam karamba sehingga terendam dalam air 

(Gambar 5). 

Kalau makanan tersebut sudah agak basah l,arena 

terkena air, akhirnya makanan tersebut akan merembes 

keluar. Dengan demikian pemberian makanan dapat dilaku-

kan setiap saat tanpa banyak mengeluarkan tenaga. 

Cara ini cenderung ditujukan bagi ikan-ikan yang masih 

berukuran kecil atau benih, karp-na dengan cara ini 

frekuensi pemberian makanan akan lebih besar, berarti 

sesuai dengan apa yang telah diuraikan sebelumnya. 
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b.2. Cara memberikan makanan kering dan berbutir. 

Makanan yang kering dan berbutir seperti pellet 

dimasukkan kedalam tempat tertentu yang bentuknya me-

nyerupai eorong. Pad a 1 ubang corong dimasukkan tal i 

yang diberi pemberat, eorong kemudian digantungkan di-

atas karamba, dimana ujung dari salurannya berada lebih 

kurang 5 em diatas permukaan air, pemberat di usahakan 

agar tergantung dengan bebas didalam karamba (Gambar 6) 

Jika ikan-ikan yang berada didalam karamba menyentuh 

tali atau pemberatnya, maka makanan yang terdapat di-

dalam eorong akan jatuh kedalam karamba.Untuk ini perlu 

adanya latihan bagi ikan-ikan,sehingga mereka akan baru 

menyentuh tali atau pemberatnya kalau sudah merasa 

lapar. Tetapi kalau sudah merasa cukup kenyang mereka 

akan berhenti menyentuh tali atau pemberatnya, dengan 

demikian tidak ada atau sediki t sekal i makanan yang 

jatuh tanpa dimanfaatkan oleh ikan. 

Cara ini cukup menghemat tenaga, tetapi yang perlu 

diperhatikan adalah keamanan daripada ~lat tersebut dan 

isinya sendiri. Disamping itu, harus diperhatikan juga 

berapa berat beban dan kekuatan arus,sehingga tali at au 

pemberatnya tidak sampai tergerak oleh arus, yang ber-

arti makanan jatuh tanpa diingini oleh ikan atau jatuh 

pada saat ikan tidak lapar. 

Cara yang ke 2(dua) ini dapat juga dipergunakan 

pada karamba terendam keseluruhan. Kalau pada karamba 

terendam sebagian ujung saluran eorong berada kurang 
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lebih 5 em diatas permukaan air, maka pada karamba 

terendam keseluruhan ujung saluran tersebut terendam 

sejauh ± 5 em didalam air, untuk i tu saluran harus 

eukup panjang. 

Ki ta semua tentu sudah tahu bahwa setiap benda 

yang masuk kedalam air akan mendapat tekanan keatas 

oleh air sehingga ada beberapa maeam benda yang tidak 

dapat langsung tenggelam. Misalnya pellet, pellet yang 

baik akan terapung dipermukaan air minimal selama 

5 menit, dengan demikian ikan-ikau akan terlambat mem-

peroleh makanan apa lagi kalau tekanan air berpengaruh 

terhadap kelangsungan tenggelamnya makanan tersebut. 

Untuk meniadakan tekanan daripada air terhadap 

makanan yang dimasukkan kedalam eorong, maka para peng-

usaha karamba didaerah Cianjur memasang sebuah atau dua 

buah pipa dikiri-kanan alat yang berbentuk corong ter-

sebut. Dengan demikian tekanan air akan berkurang rt.au 

bahkan tidak ada sama sekali. 

Panjang pipa, baik yang terbuat dari besi ataupun 

berupa bambu bulat disesuaikan dengan ketinggian per-

mukaan air. Kalau karamba berada 20em dibawah per-

mukaan air, maka panjang pipa yang dipasang minimal 

30 em, dengan demikian ujung pipa yang berada disebelah 

atas adalah sepanjang 5 em dan ujung yang berada dalam 

karamba sepanjang 5 em juga (Gambar 7). 



(3). Lama perneliharaan. 

Lama pemelihara~~ untuk ikan Jelawat ukuran kon-

sumsi 4-6 bulan dengan ukuran awal 12-13 cm,untuk ikan 

Patin 6-15 bulan dengan ukuran awal 12-15 em. 

Sedangkan lama pemel iharaan utuk induk ikan Jelawat 

selama ± 2 tahun, untuk induk ikan Patin selama 

2-3 tahun. 

(4). Pemungutan hasil. 

Pemungutan hasil atau panen ikan, ialah mengambil 

ikan-ikan yang dipelihara sesudah 1(satu) periode pe-

meliharaan berakhir. 

Pemungutan hasil untuk setiap jenis ikan berbeda-

beda, ini tergantung pada besar benih yang ditebarkan 

dan kecepatan pertumbuhannya. Ikan Jelawat dan Patin 

dapat dipanen sesudah dipelihara selama 4-6 bulan 

(ikan Jelawat) dan 6-12 pulan (ikun Patin). 

Pada prinsifnya pan en dilakukan kalau ikan sudah men-

capaiukuran yang cukup menguntungkan jika dipasarkan. 

Panen dilakukan terhadap ikan-ikan }'cmg sudah berukur-

an besar saja, sedangkan ikan-ikan y~ng masih kecil di 

tinggal untuk dipelihara lebih lanjut. 

Pemungutan hasil ikan-ikan yang dipeliha:ra ·dalarn 

karamba dapat dilakukan dengan beberapa cara, hal ini 

tergantung kepada jenis dan ukuran J<:aramba. 

\ 

I r .... 
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a. Pemungutan hasil pada karamba terenclam keseluruhan. 

Karamba terendam keseluruhan merupakan karamba 

yang tertanam pad a dasar perairan dan sisi atasnya 

(pntunya) berada di bawah permukaan air, terutama 

pada musim kemarau, dimana permukaan air lebih 

rendah daripada pintu karamba. Dengan demikian pe­

mungutan hasil ikan dapat dilakukan dengan rnudah 

dan kemungkinan hi langnya ikan yang lepas sewaktu 

ditangkap semakin keeil, karena air sudah agak 

dangkal. 

Karena keadaannya demikian, maka penebaran 

hedaknya dilakukan pada awal atau pertengahan rnusim 

penghujan, sehingga panen dapat dilakukan bersarnaan 

dengan datangnya musim kemarau atau menjelang ber­

akhirnya musim kemarau. 

Ikan-ikan diambil dengan rnernpergunakan serok 

atau seser (Gambar 8), yakni dengan eara di ciduk. 

Kemudian ikan-ikan tersebut dimasukkan kedalam 

keranjang untuk dibawa ketempat-tempat pemasaran. 

Jika air saluran masih cukup dalam dan ikan 

dapat hidup, maka ikan-ikan yang belum meneapai 

ukuran yang diinginkan hendaknya dilepas kernbali 

untuk dipelihara lebih lanjut sampai mencapai 

ukuran yang di inginkan. 

Pemungutan harus dilakukan dengan hati-hati 

agar ikan yang masih keeil tidak terganggu atau 

bahkan mendapat luka-luka yang,dapat mengakibatkan 

ikan-ikan tersebut mati. 

t)o 
\ 
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b. Pemunqutan hasil pada karamba terendam sebagian. 

Pada karamba terendam sebagian,panen dapat di-

lakukan denqan mengangkat karamba atau dengan men-

ciduk ikan yang terdapat di dalamnya. 

Jika karamba berukuran relatif keeil serte di-

serta dipasang secara seri pada pelampung atau di­

kaitkan pada tanggak, panen dapat dilakukan dengan 

mengangkat karamba. 

Panen dengan cara ini dapat dilakukan sbb 

( i) Mengangkat karamba sedemikian ru~a sehingga 

ikan terkumpul pad a salah satu sudut yang masih di~ 

genangi air, kemudian ikan-ikan di ciduk dengan 

serak atau seser. 

(ii) Karamba diangkat atau dikeluarkan dari air 

serta dibawa ketepi, kemudian ikan-ikan di pungut 

dengan tangan. 

Cara yang kedua ini baru dapat digunakan kalau 

kita tahu seeara pasti bahwa ikan yang dipelihara 

sudah meneapai ukuran yang kita inginkan.Jika tidak 

tahu atau terdapat ikan-ikan yang belum mencapai 

ukuran yang diinginkan, maka panen jangan dilakukan 

dengan eara in1. 

Pemungutan ikan pada karamba yang berukuran 

besar dan yang dibangun dibawah jamban atau rumah 

diatas rakit (lanting) dilakukan dengan memperguna-

kan serok yang agak besar. Selain i tu dapat juga 
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dilakukan dengan jalan merna sang jaring (gill net) 

di dalam karamba. Ukuran mata Jarlng hendaknya 

disesuaikan dengan ukuran ikan yang di inginkan, 

dengan demikian ikan-ikan yang masih kecil tidak 

akan tersangkut pada jaring. 

Kalau jaring telah terpasang, air pada salah 

satu sisi karamba dikacau-kacaukan sehingga 

ikan-ikan akan berenang secara membabi buta menuju 

kesisi lainnya dan akhirnya terjerat pada jaring. 

Karena ukuran mata jaring hanya di tuju.kan untuk 

ikan-ikan yang berukuran besar saja, ikan-ikan 

yang berukuran kecil akan lolos, dengan demikian 

dapat dipelihara lebih lanjut guna mencapai ukuran 

yang telah ditentukan. 

c. Pemungutan hasil pada karamba pagar. 

Untuk karamba pagar, panen sebaiknya dilakukan 

pada saat air- surut, dengan demikian luas perairan 

didalam pagar akan berkurang, yang berarti penang-

kapan akan lebih mudah. 

Peralatan yang diperlukan untuk menangkap iJ<an 

adalah hampang dan serok.Pertama-tama ikan digiring 

dengan hampang ke salah satu sudut karamba pagar 

yang airnya dangkal.Kalau ikan-ikan sudah terkumpul 

ruangan yang dibentuk dengan hampang o.i persempl.t 

dengan menggeser hampang ke arah dalam. Pekerjaan 

ini dilakukan sampai ruangan tersebut cukup sempit, 
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kemudian ikan-ikan diciduk dengan serok. Kalau ikan 

ikan sudah banyak yang tertangkap atau hanya yang 

kecil-kecil saja, secepatnya hampang dibuka kembali 

dan diangkat sehingga ikan-ikan yang tertinggal 

dapat membebaskan diri agar dapat dipel ihara kenl-

bali hingga tiba saatnya untuk dipanen. 
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VI. KOMPOSISI DAN BAHAN MAKANAN 

1. Bahan makanan 

Dalam proses metabolisme ikan memerlukan energi. 

Energi tersebut diperoleh dari makanan yang diterima, se-

dangkan surnber makanan dapat berasal dari alami (Natural 

Food) dan dapat pula berasal dari makanan yang diberikan 

oleh manusia (Supplementary Food). 

l'-lakanan alami yang terdapat dalam wadah pemeliharaaT' 

ikan sangat terbatas jumlahnya. Agar produktivitas makan-

an alami dalam suatu wadah pemeliharaan meningkat maka 

perlu dilakukan pemupukan dengan dosis tertentu secara 

berkala, sebagai contoh pupuk kandang 160-200 kg/l.S00 m2 • 

Apabila persediaan makanan alami tidak mencukupi 

untuk proses pertumbuhan, maka harus diberikan makanan 

tambahan dari luar. 

Salah satu faktor penentu keberhasilan budidaya ikan 

adalah tersedianya makanar:t yang sesuai dengan ukuran dan 

sifat ikan. Pad a umumnya makanan ikan dapat digolongkan 

menurut bentuknya ada 3(tiga) macam yaitu : 

(a). Mixture powder 

Makanan ini diberikan untuk ikan kecil dan larva. 

Biasanya makanan ini tersusun lebih dari satu bahan 

makanan dimana komposisinya ditentukan oleh kebiasaan 

makan (food habit). bahan-bahan makanan tersebut di-

aduk sehingga tercampur sampai homogen dan siap di-

berikan pada ikan. 
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(b). Gumpalan 

Makanan ini cocok diberikan kepada ikan yang berenang 

didasar perairan, misalnya ikan Patin (Pangasius 

pangasius) atau untuk usaha budidaya yang tidak ber­

sifat komersil dan terbatas fasilitasnya serta yang 

mempunyai sediki t tenaga kerja. Bahan-bahan makanan 

yang telah di ten·tukan dan mempunyai kuali tas yang 

baik dicampur hingga merata, lalu dimasak sampai 

berbentuk gumpalan dan siap untuk diberikan pada 

ikan. Keuntungan bentuk makanan ini yaitu dapat tahan 

lama didalam air dan tidak cepat hanyut oleh arus. 

(c). Pellet 

Makanan ini baik digunakan untuk usaha budidaya ikan 

secara komersil, dimana diperlukan makahan dalam 

jumlah ban yak dan umumnya diberikan pada ikan 

pelagis. Bahan-bahan makanan yang telah di tentukan 

dicampur merata lalu ditambahkan secukupnya suatu zat 

yang dapat berfungsi. sebagai perekat. Adonan bahan 

tersebut lalu dicetak menjadi bentuk tablet (pellet) 

kemudian dikeringkan dan siap diberikan pada ikan. 

2. Makanan tambahan 

Cleh karena stock makanan alami tidak mencukupi ke­

butuhan proses untuk pertumbuhan, maka harus diberikan 

makanan tambahan dari luar. 

\'.'\ 
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Makanan tambahan dapat dibagi menjadi 2(du~) bagian 

(a). Makanan lengkap 

Makanan lengkap ialah makanan yang mengandung zat 

protein, harbohidrat, lemak, vitamin dan mineral. 

Pemberaian makanan lengkap ini cocok untuk diterapkan 

pada usaha pemeliharaan ikan secara komersil dan 

intensif yang memproduksi ikan ukuran konsumsi dalam 

waktu singkat. Pada makanan lengkap kandungan protein 

dalam bahan makanan untuk setiap jenis ikan berlain-

an, misalnya untuk ikan herbivora 18-20%. 

(b). Makanan tidak lengkap 

Makanan tidak lengkap umumnya berupa 1 imbah pasar, 

limbah rumah tangga, sayur-sayuran dsb. Makanan tidak 

lengkap sangat cocok digunakan pada pola pengusahaan 

ikan secara ekstensif, karena pengusahaan ikan secara 

ekstensif memerlukan waktu yang cukup lama bila di-

bandingkan dengan pengusahaan ikan secara intensif. 

Komposisi bahan makanan yang akan disusun, sebelumnya 

harus disesuaikan dengan sifat ikan. Sebagai contoh, untuk 

ikan herbivora komposisi makanan ditekankan pada 

bahan makanan yang banyak mengandung protein nabati, se-

baliknya untuk ikan carnivora dalam bahan makanan perlu 

banyak mengandung protein hewani. 
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Untuk menentukan bahan-bahan makanan. yang akan di-

berikan pada ikan tersebut harus diperhi tungkan faktor 

ekonomis dan kemudahan untuk memperoleh bahan tersebut 

dalam jumlah yang banyak. 

Untuk menentukan kandungan protein dalam makanan ikan 

dapat digunakan methoda square. Langkah-langkah yang perlu 

diperhatikan dalam methoda square adalah sebagai berikut : 

1. Tentukan kandungan protein dalam makanan yang diingin-

kane 

2. Tentukan bahan makanan yang akan digunakan dan berapa 

kandungan proteinnya. 

3. Buat empat persegi panjang, simpan kandungan protein 

makanan dibagian tengah dan bahan makanan pada pojok 

Kanan atas dan bawah. 

4. Kurangkan kandungan protein dalam makanan dengan kan-

dungan protein bah an makanan, simpan pada pojok kiri 

atas dan bawah. 

5. Jumlahkan hasil pengurangan tersebut dan buat persenta-

senya. 

6. Komposisi bahan makanan siap digunakan. 

Contoh : 

Akan membuat pellet dengan kandungan protein 27% yang ter-

susun dari 2(dua) macam bahan yaitu dedak dan kacang 

kedelai. Berapa per sen (%) dedak dan kedelai harus diguna-

],an ......... ? . 



Cara menghitung sebagai berikut 

... .... 
...... 

..... 

... 

Dedak mengandung pl.otein 8,2 dan kedelai 44. 

Komposisi dari pellet tersebut : 

- dedak 27 - 8,2 18,8 (pojok kanan bawah). 

- kedelai 44 27 17 (pojok Kanan atas). 
~---~~------~----

Jumlah 35,8 

17 Persentase dedak = 35,8 x 100% 47,5% 

Persentase tepung kedelai 18,§. x 100% 
35,8 

52,5% 
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Untuk memeriksa persentase yangakan digunakan betul se-

besar angka tersebut diatas yaitu : 

- dedak 

- tepung kedele 

47,5% 8,2 x 47,5 
100 

3,895% 

52,5% 44 x 52,5 = 23,1 % 
100 

Jumlah 26,995% 

27% 
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Contoh 2 : 

Akan dibuat pellet dengan kandungan pro~eln L~% yang kom-

posisinya terdiri dari : fish meal 1 bagian, shrimp meal 

1 bagian, rice bran 2 bagian dan broken rice 1 bagian. 

Berapa persen (%) bahan-bahan tersebut harus digunakan ? 

- rice bran 
- broken rice 

2 bagian ) 

1 bagian ) I 
fish meal ) 
shrimp meal ) II 

Bahan-bahan tersebut dikelompokan kedalam 2(dua) kelompok 

yaitu : Protein hewani dan protein nabati. 

- rice brdn kandungan crude 

proteinnya 12,7% 

broken rice, crude protein 

= 9,6% 

- rice bran 

broken rice 

2 x 12,7 ~ 25,4 

1 x 9,6 = 9,6 

35 

Kandungan crude protein dari campuran broken rice dan 

rice bran, M 35 : 3 = 11,6 

Kandungan crude protein fish meal 61,5 

Kandungan crude protein shrimp meal 44,8 

- Fish meal 1 x 61,5 = 61,5 

- Shrimp meal 1 x 44,8 = 44,8 + 

106,3 

- Kandungan crude protein dari campuran fish meal 
dan shrimp meal = 106,3 : 2 = 53,15 



Komposisi crude protein dari campuran I 

(rice bran + broken rice) = 22 - 11,6 10,34 

(pojok kanan bawah). 

Komposisi crude protein dari campuran II 

(fish meal + shrimp meal) = 53,15 - 22 = 31,15 

(pojok kanan atas). 

I. 22 - 11, 6 10,34 

II. 53,15 - 22 31, 15 + 

41,49 

Prosentase dari protein nabati ( I) 31,15x100% =74,97% 
41,49 

Prosentase dari protein hewani (II) 10,34x100% -25,03% 
41, 49 . 

- Prosentase dari rice bran 

- Prosentase dari broken rice 

-~Prosentase dari fish meal 

- Prosentase dari shrimp meal 

1/3 x 74,97% 

2/3 x 74,97% 

1/2 x 25,03% 

1/2 x 25,03% 

24,99% 

49,98% 

12,515% 

12,515% 

28 
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3. Proses pembuatan makanan tambahan. 

3.1. Car a pembuatan pellet. 

(a). Persiapan. 

- Tentukan komposisi dan beratnya pellet yang akan 

di buat. 

- Siapkan bahan dan alat yang diperlukan. 

(b). Bahan. Alat 

- dedak halus - tampah 
- tepung ikan - tikar 
- tepung kaeang kedele - waskom 
- bungkil kelapa halus - timbangan 

- eonsentrat*) - mesin penectak 

- vitamin/mineral 

*)makanan ayam yang merupakan eampuran 
protein, lemak, karbohidrat, dan mineral. 

(e). Proses kerja. 

Bahan-bahan yang telah di tentukan sesuai dengan 

komposisinya di timbang satu persatu. 

- Aduklah bahan tersebut dimulai dari jumlah bahan 

yang keeil (yang paling sedikit kemudian dilanjut-

kan dengan bahan yang lebih banyak agar bahan 

bahan tersebut tereampur merata. 

- Bahan-bahan tersebut disimpan dalam waskom dan di-

tambah air sediki t demi sediki t hingga berbentuk 

adonan. 

Adonan siap dieetak dengan menggunakan mesin pen-

eetak berupa gilingan daging No.32 yang digerakan 

oleh mesin 3 PK kemudian adonan dimasukan sediki~ 

demi sediki t dan hasi I eetakan di tampung dalam 

tampah. 

\ \~ '\ , 



30 

- Pellet yang masih basah dikeringkan dengan panas 

matahari. 

- Pellet kering disimpan dalam ember yang kering dan 

pada suhu kamar. 

3.2. Cara pembuatan makanan gumpalan (Boiled Food) 

untuk induk ikan Patin. 

Bahan-bahan dan alat yang diperlukan. 

(a). Bahan-bahan 

- dedak 

- menir (beras hancur) 

- ampas tahu 

- tepung ikan 

- sayuran 

(b). Alat-alat 

- kuali besar 

- pengaduk 

- baskom 

- air 

- kayu bakar 

Cara pembuatan 

- bahan-bahan makanan tersebut ditimbang dahulu di-

sesuaikan dengan komposisi yang diperlukan 

dedak diambil............. 20% 
menir diambil......... .... 25% 

ampas tahu................ 20% 

vegetable................. 15% 
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- Menir dimasukan kedalam kuali yang perisi air lalu 

dipanaskan; 

- Terus diaduk ..... dmpai merata (homogen), setelah rata 

betul maka campuran lain/bahan lain dimasukan ke­

dalarn kuali. Setiap kali memasukan bahan­

bahan makanan i tu kedalam kuali maka bahan-bahan 

tersebut harus selalu diaduk rata; 

- Setelah bahan-bahan makanan tersebut dimasukan 

semua,maka terus diaduk sampai betul-betul homogen, 

selanjutnya didinginkan beberapa saat dan sudah 

siap untuk diberikan pada ikan. 
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VII. PENANGANAN IKAN. 

Pengertian penanganan ikan adalah suatu usaha bagai­

mana caranya agar ikan tetap hidup melalui perlakukan ter­

tentu. Umumnya penanganan ini dikaitkan dengan pengangkutan 

ikan hidup dari suatu tempat ketempat yang lain dengan mem­

perhatikan faktor survival dan ekonomisnya. 

Langkah-langkah yang perlu dilakukan dalam penanganan 

ikan adalah sebagai berikut : 

(1). Perencanaan 

Segi perencanaan mempengaruhi hasil yang akan 

dicapai. Oleh karena itu perencanaan penanganan ikan 

harus tepat dan faktor-faktor yang perlu mendapatkan 

perhatian yaitu 

- species ikan 

- ukuran ikan 

- wadah tempat mengangkut 

- lama pengangkutan 

- jumlah dan kepadatannya ikan yang akan diangkut. 

Sebagai contoh sebagai berikut : 

Bila kita akan menyangkut ikan Patin ukuran 

l(satu) inchi dengan menggunakan jerigen plastik tanpa 

oksigen dapat diisi ikan 200-300 ekor per~-'liter air 

untuk selama 3 - 12 jam perjalanan. 
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(2). Persiapan 

Sebelum ikan diangkut ketempat yang jauh harus 

dilakukan pemberokan selama 1 7 hari dalam 

suatu wadah sampai isi perut ikan kosong, tetapi bila 

jaraknya dekat tidak perlu dilakukan pemberokan lebih 

dahulu. Pemberokan tersebut di lakukan untuk mencegah 

cepatnya terjadi populasi pada air karena dapat me-

nyebabkan kematian ikan. Selama masa pemberokan air 

harus ditukar setiap hari. Untuk mencegah berkembang-

nya bakteri didalam air tersebut perlu diberi obat 

anti biotika seperti Methylene Blue, KMN04,selama tiga 

hari pada dosis 0,1 ppm. 

(3). Air. 

Syarat air yang digunakan harus bersih dan jernih 

serta mempunyai kwali tas baik. Apabila digunakan air 

limbah, perlu disaring dahulu, sedangkan bila meng-

gunakan air ledeng harus diendapkan selama 2(dua) hari 

untuk menetralisir chlorine yang terkandung didalam-

nya. Air yang berasal dari perairan umum tidak baik 

digunakan karena banyak mengandung plankton sebab 

plankton tersebut dalam wadah pengangkut akan mudah 

mati sehingga dapat mencemarkan air. 

(4). Tindakan 

Tindakan yang akan dikenakan pada pengangkutan 

ikan berkaitan langsung dengan faktor ekonomis. 

Misalnya bila kita akan mengangkut ikan yang mempunyai 

alat pernapasan tambahan tidak memerlukan banyak air 
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bila dibandingkan dengan ikan lainnya. 

Umumnya perbandingan air dengan udara yang digunakan 

adalah 1 3, dan bila' menggunakan kantong plastik 

haruslah dibuat rangkap supaya tidak mudah sobek 

/bocor. 

l\'V 
'\ 
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VIII. TEHNIK PENGANGKUTAN 

Pada dasarnya pengangkutan berarti mengangkut benih/ 

induk dari satu tempat ketempat lain dalam jumlah besar se­

cara tehnis mudah dilaksanakan dan secara ekonomis meng­

untungkan. Dengan suatu tehnik pengangkutan yang khusus maka 

benih/induk dapat sempat ketempat tujuan dalam keadaan sehat 

dengan tanpa banyak kematian. 

Besarnya kematian menjadi ukuran keberhasilan dari suatu 

pengangkutan dimana angka kematian tidak melebihi 10%. 

Kematian yang terjadi dalam pengangkutan dapat disebabkan 

oleh faktor fisik dan biologis. Faktor fisik seperti suhu dan 

oksigen. Sedangkan faktor biologis terutama disebabkan oIeh 

adanya sifat kanibalisme pada ikan Patin.Biasanya kanibalisme 

tumbuh setelah makanan habis atau terlalu padat. 

Pengangkutan benih atau induk ikan dapat dilakukan 

dengan 2(dua) cara yaitu 

(a). Cara terbuka. 

Alat yang digunakan adalah ember,jerigen terbuka,waluhan 

dsb. Dalam hal ini tid~c perlu mer~ambah dengan oksigen murni 

dan ikan dapat bernafas dengan menggunakan oksigen yang ter-

larut dalam air. 

Karena permukaan air masih berhubungan dengan udara 

bebas, dan proses diffusi oksigen tidak terganggu maka ke­

larutan oksigen dalam air relatif besar. Proses diffusi akan 

lebih sempurna apabila diberikan aerasi sehingga diffusi 

oksigen tidak hanya terjadi dipermukaan air tetapi semua 
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bagian air yang bersinggungan dengan gelomban'J udara. 

Cara perigangkutan terbuka dengan menggunakan aerasi ini 

sang at baik karena tidak hanya memberikan oksigen yang cukup 

tetapi juga memberikan aliran air. Pada pengangkutan dengan 

menggunakan ember atau waluhan mempunyai kemungkinan tumbuh, 

sehingga hanya dipergunakan mengangkut pada jarak dekat. 

(b). Cara tertutup. 

Pengangkutan cara ini menggunakan kantong plastik atau 

jerigen tertutup. Kantong plastik dengan tebal 0,02-0,05 

mm cukup buat untuk diisi 10-15 liter dan cukup lunak untuk 

diikat erato Pada cara tertutup harus di tambahkan oksigen 

murni, sehingga oksigen yang terlarut dalam air mencukupi 

untuk kebutuhan pernafasan. 

Cara ini lebih mudah, dapat untuk mengangkut yang lebih 

lama dan tanpa resiko tumpah. Meskipun demikian perlu di­

hindari terjadinya kebocoran yaitu dengan mempergunakan 

kantong rangkap atau membungkus kantong plastik dengan karton 

atau karung goni. Apabila menggunakan jerigen tertutup maka 

kemungkinan pecah diperkecil tetapi mempunyai kesulitan pada 

waktu pengisian dan pembongkaran. Disamping itu sering ter­

jadi kebocoran pada bag ian tutup jerigen atau pada sambungan 

pipa pengisi oksigen. 

(1). Pengangkutan telur ikan. 

Tidak semua telur ikan dapat diangkut dalam jangka waktu 

lama. Telur-telur ikan yang sifatnya lunak dengan lapisan 

luar yang lebar dapat dilakukan pengangkutan dengan jangka 

waktu antara 1 - 1,5 jam. 
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Sedangkan jenis telur ikan yang keras dengan kulit-

kuli tnya yang tebal dan lapisan luar yang sempi t dapat di-

angkut dengan jangka waktu agak lama (± 1 hari). Stadia yang 

paling tidak eoeok pada waktu pengangkutan adalah morula dan 

blastula. Telur dapat juga diangkut dalam jumlah keeil apa-

bila telur tersebut ditempatkan dikantong plastik ~9nqan di-

beri oksigen. 

(2). Pengangkutan kabul/burayak. 

Pengangkutan kabul burayak biasa dilaksanakan dari pem-

benihan kekolam pembesaran. Kabul burayak sebelum diangkut di 

laparkan dulu,dan sebagai wadah pengangkutan biasanya kantong 

plastik dengan diberi oksigen dengan kepadatan 5.000-8.000 

larva/kantong plastik yang berisi air 5-7 liter dan oksigen 

15-20 liter. Kebul/burayak yang sehat tidak terpengaruh oleh 

goneangan suhu dalam wadahsebaiknya/diusahakan sama dengan 

suhu dimana kabul/burayak itu berasal. ~9masukkan kabul 

/burayak kedalam wadah harus hati-hati, setelah itu wadah di-

isi penuh dengan air dan ditutup sepotong karet yang terbuat 

dari busa stella dipasang sekeliling tepi tutup wadah i tu, 

untuk menjaga agar wadah tetap berisi air. Kemudian sebuah 

selang sepanjang 10-15 em dengan diameter 1-2 em dimasukkan 

kedalam suatu lubang pada tutup dari wadah itu. 

Hal ini dimaksudkan agar kelebihan oksigen yang tertekan bisa 

keluar. 
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Kira-kira 100.000 burayak yang sudah dilaparkan dapat di 

angkut didalam 100 liter air ini berarti bahwa 2 juta burayak 

dapat diangkut didalam wadah yang berukuran 2 ml. Akan lebih 

baik apabila wadah itu ditutup dengan kesed yang basahl 

rumput. Untuk didaerah tropis wadah yang digunakan harus di-

isolasi sebagian atau keseluruhannya untuk menjaga agar suhu 

air didalam wadah tidak mengalami kenaikan. 

Benih yang berumur 3-4 minggu dapat diangkut di dalam 

kantong plastik kira-kira sebanyak 500-2.000 ekor diangkut 

didalam satu kantong plastik. Jumlah benih yang dimasukkan 

kedalam kantong plastik tergantung dari ukuran benih dan 

lamanya pengangkutan. 

(3). Pengangkutan induk. 

Dalam hal pengangkutan induk ikan ini akan lebih rumit 

dalam operasinya induk-induk ikan itu harus dibius terlebih 

dahulu sebelum diangkut hal ini untuk menghindari benturan 

baik an tara induk dengan induk maupun dengan dinding yang 

mengakibatkan terjadinya luka pada induk ikan tersebut. 

Suatu metoda yang paling murah untuk membius dengan memper-

gunakan air dingin (5 - 10°C) sebagai medium selama pengang-

kutan. Namun metoda ini tidak dapat digunakan untuk semua 

jenis ikan dan tentunya metoda ini belum tentu bisa diterap-

kan didaerah subtropis dan tropis. 

Apabila air angin itu tidak bisa dipakai maka obat bius 

harus dipergunakan. Ada beberapa jenis ikan yang tidak tahan 

obat bius dosis tinggi, dengan daya bius lebih dari 1 jam. 
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Prosedur pembiusan induk sebelum diangkat. adalah sebagai 

berikut : 

Mula7mula induk ikan dimasukkan kedalam larutan MS.222 dengan 

dosis tinggi (5 gr MS.222 didalam 100 liter air) atau 

1 20.000 yang akan segera melemaskan induk-induk itu. 

Setelah 15-20 menit apabila induk ikan tersebut telah betul 

betul terbius larutan itu dieairkan lagi dengan rnenambahkan 

sejumlah air yang bergantung pada daya tahan ikan tersebut. 

Untuk jenis ikan yang mempunyai daya tahan tinggi se­

perti common crap dan big head, maka larutan MS.222 yang di­

gunakan harus perbandingannya lebih besar (1 40.000). 

Dalam hal pengangkutan yang memakan waktu lebih lama 

maka air didalam wadah tersebut harus diberi oksigen dan suhu 

harus dengan seksama dijaga jangan sampai naik diatas 20°C. 

Suhu yang terbaik untuk pengangkutan didaerah tropis an tara 

20 - 24°C. 

Untuk jenis induk yang keeil dapat diangkut dalam keada­

an terbius, sejumlah 1 atau 2 ekor yang dimasukan dalam 

kantong plastik dan diberi oksigen. Untuk jenis il,an yang 

mempunyai sirip-sirip yang tajam seyogyanya sirip-sirip ter­

sebut dipotong terlebih dahulu untuk menjaga agar sirip ter­

sebut tidak merobek kantong plastik. 



Gambar Konstruksi Kilrambil 



Gambar Konstruksi Pen 



ANNEX E 

TRIP REPORT ON COMPARATIVE STUDY 
TO THAILAND AND SINGAPORE 



Project No.TA.497-0286 Contract No. 'AID 497-0286-S-00-4062-0 

To 

Purpose of Trip 

Date of travel 

Reported by 

Trip Rep~rt 

Thailand and Singapore 

Coordinated a comparative stu~ tour programme to fish 
farmers on Aquaculture Techniques. 

May 3 - 25, 1985 

Samruay Meenakarn and Dr Josephine Wit¥anti 

A comparative study tour was conducted during the period of May 3 - 25, 1985 

to Thailand and Singapore and was participated by 25 people consisted of 

fisheries personnel and fishfarmers from different provinces. The list oj 

participants appears as Annex 1. 

The participants were scheduled to observe entire course of aquaculture 

activities comprised induced breeding practices, hatchery, nursery, rearing, 

marketing technique for commercial operation and economics analy~es, 

of different species. The itinerary of study tour appears as Annex 2. 

1. Induced breeding practices. 

practicats on indu~ed breeding were given to the participants.of different 

species such as Pangasius sutchi, punctius gonionotus and Labeo bicolor. 

Hormon of HCG (Human Chorio Gonadotropin) was provided and pituitary glands 

of chinese carp and Pangasius sucthi were used for donor. 

Practical materials i.e. brooders, chemicals/solutions and donors were 

purchase~, ~hile tools and equi~ments were also provided. 



The participants were able to closely observe each step of breed.ing procedure 

i.e. selection of spawners, collection of pituitary glands, dosing practice, 

injection technique, stripping, spawning/fertilization, hatchery, nursery an" 

larva rearing etc. 

2. Hatcheries. 

Macrobrachium hatcheries owned by private-venture and government in Ban Ba Kong, 

located 40 km ~orth west of Bangkok, were visited. We travelled north-ward, 

stopped at Bangken to observe hatchery of Clarias bathracus which naturally 

spawned in pond. We then continue travelling up north :to:,Nakornsawan, about 

200 km from Bangkok to visit the Khong Krieng Koi private hatchery of Pangasius 

sutchi, which located along the bank of Nang river. 

3. Fish Culture. 

Different pond and cage cultures of fish species were observed such as 

Pangasius sutchi, Clarias bathraeus, punctius gonionotus, TrichogasteI 

pectoralis, Ophiocephalus striatus, Macrobrachium and Ornamental Fish. 

Different systems of culture were compared : 

(a). Monoculture system was applied to Clarias bathracus, Punctius gonionotus, 

Pangasius sutchi, Ophiocephalus striatus, Sand goby and Clarias macrocephalul 

(b). Polyculture system was applied to Trichogaster pactroralis, Ophiocephalus 

striatus and Anabas tertudineus (Betok). 

(c). Integrated fish culture. 

A number of species were integrated with poultry or pig. Those species 

comprised. Tilapia, Pangasius sutchi, Punctius gonionotus, Clarias bathracus. 

Chinese carp and silver carp. Feeding was originated from the waste apd 

supplemented wii.:b market waste and pelle'.:. 
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(d).. Ornamental Fish. 

Hatchery and rearing of ornamental :fish in Thailand owned by private-venture 

were visited. There were 300 species reared and ready for export market, to 

Srilangka, Germany, Brazil, USA and Indonesia etc. 

In Singapore, the participants had an apportunity to visit culture of 

ornamental fish owned by different fish farmers and also to abserve handling 

and packaging of fish prior to exportation. 

(e). Macrobrachium culture. 

Pond culture of macrObrachium was also visited. 



Annex 1 

LIST OF PARTICIPANTS 
C()fIARATI\E STUDY TO THAILAND 

ON CAlL CLL TlJf£ ~ Tt£ WI. Y 2 TKtDLGH WI. Y 25, 198~ 

No. Name 
1. Dr. .:bsephine Wlryanti 
2. Mr. Ubaidillah 
3. Mr. Zahr~. N. 
J,. Ms. Elvita Nezon 

5. Mr. Sentot Wijaya 
6. Mr. Yorfatrik Nazda 
7. Mr. Tt-oken 
8. Mr. Tongku Karim 
9. Mr. Abdul Malik 

10. Mr. Amir 
11. Ms. Ngatimin 
12. Mrs. Mu1yana Maria 
13. Mr. Hipni Saleh 
14. Mr. Ruspi 
15. '-1r. Muhammad Daling 
16. Mr. Thoib 
17. ~1r. Rabiman 
18. Mr. Aryo Purwandoto 
19. Mr. Ali Amrin Koto 
20. Mr. Rifat Salmani 
21. Mr. Junaedi 
22. Mr. Pepen Effendy 

23. Mr. Sutrisno 
24. Ms. Rosyida Setyawati * 
25. Mr. Mohamad lndah Ginting * 

*) Starting 19 "1ay 1985 

Occupation 
DGF (Team Leader) 
GOl Cour,teIPart from Jambi 
GOl Counterpart from Palembang 
OOF 

lXiF 

DGF 

CHief, Extension Service, PFS JamOi 
Fish fanmer from Jambi 
Fish fanmer from Jambi 
Fish farmer from Jambi 

Fish farmer fJom Jambi 
Fish farmer from Palembang 

Fish farmer from Pale~bang 
Fish farmer from Palembang 

Fish farmer from Palem~ang 
Fish fanmer from Central Java 

Fish farmer from Yogyakarta 
Fish fanmer from West Nusa Tenggara 

Fish farmer from West Sumatera 
Fish farmer from East Kalimantan 
Fish farmer from Central KalimantaQ 
Fish .fanmer fronl West Java 

Fish farmer from DKl 
DGF 

DGF 
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lENTATI\E S:t-£DW: FCR C().4PARATI\E STUDY TOOR 
FCR FISH FARttRS AND GOI (ffICIALS TO THAILAND 

Sponsored by : USAID/FisheIy, ARD Jakarta, Indonesia and 
Directorate General of Fisheries, MinistIy of Agriculture 
Republic of Indonesia. 

Duration ola May 3 - 25, 1985 

D ATE PLACE TO EE VISllED AND ACTIVITES 

May 2 Meeting with Director General of Fisheries in Jakarta and 

paper work from USAID/Jakarta 
May 3 Leave for Bangkok 
May 4-6 Courtessy call to The Indonesian Embassy, 

May 7 

May 8 

May 9 

May 10-13 

May 14 

May 15-18 

Hay 19-20 

May 20-23 

May 24 

May 25 

Courtessy call to National Inland Fisheries Institute, 
Ob5erved place of interest and observed facilities and 

orientation, overnight in Bangkok. 
Observed Catfish Culture in pond at Suphanburi" overnight 
in Bangkok. 
Observed Trichogaster at Samutrpragarn, overnight in 

Bangkok. 
Polycultune and Integrated fish farm at Prathumtani and 

surrounding, overnight in Bangko~. 
Observed and Practiced Induced Spawning at private fish 

farm in BangkOk. Among others 
- Pangasius Sutchi 

- Puntius Gonionotus 
- Ornamental Fish 
Cage Culture at Utaitani and Nakornsawan (Pangasius Sutchi 
Oxyelotris) overnight at Nakornsawan. 
Tak and Chiengmai Fisheries Station to observe fisl, 

,breeding and larvae rearing (Punt ius Gonionotus, Common 
Carp, Chinese Carp, Nilotica, overnight at Chiengmai. 

Kwan PhaYdo Fisheries Station to observe Induced Spawning 
of Chinese Carp and Giant Catfish (PangasilJs Gigas) and 

open \'iater managE'fTIent. 
Back to Bangkok and other NIFI Project, then proceed to 

~ingapQre 

Singapore to observe ornamental fish breeding and culture 

Back to Jakarta 

( 
iJ/ 

\ 



IAPORAN 

S'ltDI PERBAND:nG.N I<E '1HAIIAND DAN SINGAPURA 

DAtAM BID.JH; J\QU1lCUL'lURE 

OLEH 

PESERTA TRAlNEES 

DmEK'roRAT BlNA PIDDUKSI 

DIREK'IORAT JEmERAL PERIKANAN 

JAKARrA 



Laporan ini disusun berdasarkan hasil study perbandingan (Comparative 

Study) ke Negara Thailand dan Singapura selama ± 23 hari dari tanggal 

3 - 25 Mei 1985. 

Keterbatasan waktu yang tersedia menyebabkan informasi yang didapat 

banyak kekurangan-kekurangan, namun kiranya laporan ini dapat merupakan ba­

han untuk memberi gambaran sejauh mana perkembangan perikanan khususnya bu­

didaya perikanan di Indonesia yang telah dicapai maupun yang akan diterap­

kan dibandingkan dengan Negara lain. 

Demikian laporan ini dibuat untuk dapat dipergunakan seperlunya. 

Jakarta, Juli 1985, 

Peserta Trainees 
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I. PENDAHULUAN. 

Berdasarkan informasi dan literatur-literatur yang ada di Indonesia. 

bahwa di Negara Thailand usaha budidaya perikanan dan produksi yang di-

capai lebih baik dibandingkan dari beberapa negara di Asia Tenggara. 

Untuk itu, dalam rangka program Project Small Scale Fisheries 

Development Project bantuan USAID.ATA.497-0286 Tahun 1985/1986, dilaksa-

nakan study perbandingan/study tour ke Negara Thailand selama 19 hari 

dari tanggal 3 - 23 Mei 1985 dan Negara Singapura selama 3 hari dari 

tangga1 23 - 25 Mei 1985 dengan jurnlah peserta sebanyak 25 orang terdiri 

dari petani dan staff Direktorat Jenderal Perikanan. 

Tujuan dari Comparative Study tersebut adalah untuk membandingkan 

carn-cara tehnik pemeliharaan jenis-jenis ikan yang ada di Negara 

Thailand dan ikan hias di Singapura dengan tehnologi yang telah diterap-

kan di Indonesia, selanjutnya untuk mernpelajari kernungkinan yang dapat 

diterapkan di Indonesia dan mendorong minat petani-petani ikan untuk le-

bih meningkatkan usahanya dibanding perikanan khususnya budidaya perikan-

an. 

Bidang perikanan yang ditinjau adalah pernbcnihan ikan (alami, 

hatchery dan induced breeding), budidaya perikanan dan aspek ekonomi se-

cara urnurn, pada petani-petani ikan, perusahaan-perusahaan perikanan ser-

ta lembaga-lembaga perikanan. 

Lembaga perikanan yang dikunjungi antara lain adalah NIFI (National 

Inland Fisheries Institut) diBangkok, Pernbenihan Udang Galah di-

Ban Pakong, Dinas Perikanan Propinsi Chiang Mai. 
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Cabang perikanan budidaya terdiri dari perikanan di perairan umum 

(cage culture) dan budidaya ikan di kolam secara monoculture, polyculture 

dan Integrated Farzn. 

\ 
1\ 
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II. PEMBENIH,;~ • 

1. Pembenihan Udang Galah di Ban Pa Kong. 

Pembenihan Udang Galah di Ban Pa Kong terletak ± 40 km dari 

Bangkok kearah Barat Laut. Lokasi yang dikunjungi adalah milik pe-

merintah dan perorangan/swasta. Kapasitas pembenihan ± 200.000.000 

larva/tahun, jumlah bak-bak larva 40 buah ukuran 

tanah keseluruhan 15 ha. 

10 x 5 x 1 m luas 

Pemanenan dilakukan sekitar 3 minggu dari bak-bak. Dalam 15 bak se-

tiap tahun dapat dihasilkan ± 20.000.000 ekor benur d~1gan l!lnUr kira 

kira 1,5 bulan. Survival rate rata-rata ± 50%. Setiap tahun dibutuh­

kan induk sebanyak ± 1.000 ekor/tahun. In.duk-induk berasal dari per­

airan umurn sekitar Ban Pa Kong. 

Jenis penyakit yang pernah diketahui disini adalah jamur. Untuk 

menjaga kwalitas air diperlukan temperatur 27 - 31°C. 

Makanan tambahan yang dipakai adalah Artemia,dengan dosis ± 5 naupli 

/larva/hari, Hatching rate Artemia 38 - 50%.Selain itu juqo dikultur 

Chlorella sp. Pellet dalam bentuk powder juga diberikan dengan dosis 

5% dari berat badan. 

Air laut diambil dari laut sejauh ± 5 km dari Ban Pa Kong. 

Sumber air tawar dipompa dari sungai sekitarnya dan dari dalam tanah 

(surnur). 

Transportasi benih dengan menggunakan plastik yang diberi oksi-

gen. Selama itu tidak ada keluhan dari konsurnen sehubungan 

transportasi. 

dengan 
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Pada peninjauan dihatchery Udang Galah milik swasta, fasilitas 

yang dimiliki lebih kecil dari pada milik pemerintah. Peninjauan di­

hatchery milik Mr. Attawan, dapat rnemproduksi 500.000 ekor/bulan. 

Panenan dilakukan setelah berumur 1 - 2 bulan. Luas pemilikan tanah 

1 ray (1/6 hal. Luas yang dimiliki berukuran 2 x 6 x 1 rn sebanyak 

15 buah, disarnping bak induk dan lainnya berkapasitas total ± 300 rn3 

terdiri dari 9 bake 

Pernbahasan. 

Produksi benur rnilik pernerintah dalarn 1 tahun sebanyak 20 juta 

benur yang dikultur dalarn 15 bake Bila terdapat 40 bak larva, rnaka 

dalarn berproduksi penuh dapat rnenghasilkan ± 55 juta benur/tahun. 

Produksi benur rnilik swasta dapat berproduksi 500.000 ekor/be­

nur/bulan, dengan dernikian setiap tahun dapat rnenghasilkan benur se­

banyak ± 6 juta benur/tahun. Pada hatchery swasta bila rnelihat fasi-

litas yang ada rnaka hatchery ini diperkirakan rnernpunyai kapasitas 

± 30 juta benur/tahun. Sedangkan hatchery rnilik pemerintah bila ber-

produksi penuh baru rnencapai 55 juta benur/tahun. Dengan dernikian 

produksi dari hatchery-hatchery disini belum rnencapai target/kapasi­

tas produksi. 

ProdUksi benur (Udang Galah) dapat berjala.n dikarenakan Udang 

Galah. sudah banyak dipelihara dalarn arti dapat diterima 

~urn~ Sedangkan di Indonesia belurn begitu rnernasyarakat, 

masyarakat 

walaupun 

hatchery-hatchery Udang Galah di Indonesia juga talah berproduksi 

yang relatip sarna dengan tehnologi yang dipakai di Thailand. 
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Kesimpulan. 

- Produksi benur di Thailand baik dari pernerintah/swasta rnasih ber-

ada dibawah kapasitas produksi dari masing-rnasing keadaan hatchery 

- Untuk rnengetahui sebab-sebab belurn tercapainya terget tersebut 

perlu dicari sebab-sebab yang lebih terperinci dan teliti. 

- Tingkat tehnologi pernbenihan Udang Galah di Indonesia tidak lebih 

rendah dari pada Thailand. 

- Udang Galah di Thailand sudah dapat diterirna rnasyarakat sehingga 

banyak yang rnernelihara dikolarn-kolarn. 

( '-1/ \\ '. 
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2. Pemijahan Lele di Bangkeu. 

Lokasi pemijahan Lele berada ± 25 km dar.i Bangkok kearah utara. 

Usaha pemijahan Lele ini adalah usaha milik swasta. Pemijahan yang 

dilakukan adalah pemijahan secara alami, dcngan menggunakan areal se-

luas 0,5 ha. Kolam disini menggunakan air secara tergenang 

(stagnant water). 

Induk dipelihara dalam kolam dengan kedalaman air 1 - 1,5 mi ko-

lam tidak dipupuk. Induk diberi makanan trace fish sebanyak 10% dari 

berat badan. Trace fish dibuat dalam bentuk pellet. Pernberian makanan 

dilakukan 2 kali dalam sehari. Untuk fingerling diberi makan tepung 

pellet dengan protein tinggi. Induk yang dipelihara sebanyak 600 kg, 

campur jantan dan betina, diperkirakan perbandingan jantan dan betina 

1 : 1. Induk disini memijah selama 20 hari sekali. Pemijahan tidak 

serentak. Produksi selama ± 22 hari menghasilkan ± 2.000.000 fry • 

Setelah memijah diberi makanan trace fish. Pada waktu pengeringan ko-

lam pemijahan,induk masuk saluran kanal, kemudian diberi makan selarna 

12 hari. Kemudian dimasukan air sehingga menutupi galengan-galengan. 

Selama 10 - 12 hari, kemudian air diturunkan hingga kelihatan sarang-

sarangnya untuk diarnbil benihnya. Setelah diarnbil benihnya kemudian 

kolam dikeringkan untuk menyeragarnkan dalam pengeluaran telur. 

Pembahasan. 

Setiap ± 22 hari menghasilkan ± 2.000.000 fry, diperlukan induk 

600 kg. Bila perbandingan jantan dan betina 1 : 1, diperkirakan berat 

satu induk 250 gram, maka 1 kg berisi 4 ekor. Bila dianggap 1 kg 

berisi 2 pasang maka dalam kolam ini diisi 1.200 pasang. 



7 

Bila yang mernijah 50% (600 pasang), berarti setiap ekor menghasilkan 

2.0
6
0

0
0

0
.000 -- 3.330 ekor f d ·k· 1 k . duk b t· ry. Dengan em~ ~an e or ~n e ~na meng-

hasilkan telur ± 5.000 - 6.000 ekor,bila diperkirakan mortalitas 50%. 

setelah pernindahan dari penetasan di~asukan dalam pendederan I 

selama 6 hari, dipindah kekolam p=ndederan ke II selarna 10 - 12 hari 

dengan mortalitns ± 50%, berarti menghasilkan fingerling 1 juta ekor. 

Dalam pendederan I seluas 1 ray diisi 750.000 fry.Dalam pendederan II 

diperkirakan rnortalitas 5 - 10%. 

Penyediaan benih dapat dipenuhi sesuai dengan perrnintaan/ keper-

luan petani karena pernilikan tanah yang luas dan sarana pendukung 

yang rnernungkinkan. 

Kesimpulan. 

- Faktor pernilikan tanah/kolam yang luas dengan sarana pendukung yang 

cukup akan dapat rnenghasilkan benih Lele yang sesuai dengan perrnin-

taan petani kolarn. 

(;\~ 
\ ' \ . . 
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3. Pembenihan Khong Krieng di Nokornsawan. 

Lokasi pembenihan di Nakornsawan berjarak ± 200 km dari Bangkok 

kearah Utara. Luas areal pembenihan ± 1.500 m3 • Usaha pembenihan ini 

dilaksanakan oleh pengusaha swasta.Usaha pembenihan ini telah didiri-

kan selarna 12 tahun (1973), dengan kapasitas produksi 20.000.00n fry 

Pangasius sutchi/tahun. Pembenihan dis~ni dilaksanakan dengan induced 

spawning. 

Pembenihan menggunakan air lang sung dari su~gai tanpa difilter, 

hanya diendapkan saja.Sumber tenaga listrik berasal dari listrik umum 

/negara. Aktivitas pembenihan dilakukan pada bulan-bulan Maret sam-

pai Oktober. Induk yang dipakai sebcrat 2 - 3 kg. Induk dapat dipakai 

maksimum 3 bulan. 

Bak-bak yang ada yaitu bak larva berukuran 3 x 4 sebanyak 9 buah, 

2 x 6 sebanyak 8 buah, bak-bak tersebut mempunyai tinggi ± 1 m. 

Hasil panenan setelah berumur 4 hari dibawa ke Bangkok, berukuran ± 4 

em. Juga dijual benih ikan yang berukuran 7 cm. 

Pembenihan KhOlig Krieng sekarang tidak begitu aktip karena modal 

sudah kembali. Investasi mula-mula 300.000 bath, sedangkan keuntungan 

1 - 3 juta bath/tahun. Harga benih Pangasius 2 ekor/bath ukuran 

fingerling.Alat transportasi benih dengan menggunakan "kaleng minyak" 

volume 20 liter diisi dengan 150 ekor setiap kaleng. 

Makanan untuk induk yaitu Race brake 50%, katul 25%, trace fish 

25%. Pemberian makanan diberikan 5% dari berat badan dan seminggu dua 

kali diberikan makanan trace fish dengan dosis 10% dari berat badan. 

Survival rate dari telur ke fry ± 20%; dari fry ke fingerling ± 60%. 
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Pembahasan. 

Pembenihan Pangasius sutchi dapat dilaksanakan disini karena fak­

tor sarana pendukung yang mudah didapatkan dan juga faktor alam yang 

memungkinkan untuk itu. Pemijahan Pangasius sutchi bukan merupakan hal 

yang baru seperti di Indonesia. 

Usaha pembenihan Pangasius sutchi merupakan hal yang menguntungkan, 

terbukti bahwa dari mula berdiri (1973) hanya satu perusahaan 

(Khong Krieng Kai) , tetapi sekarang sudah ada 20 pembenihan disepan­

jang Sungai Nang. 

Kesimpulan. 

- Usaha pembenihan Pangasius sutchi merupakan usaha yang menguntungkani 

- Mudah untuk mendapatkan sa saran pendukung pembenihan. 
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4. Pengenalan Induced Breeding di Bangkok. 

Induced breeding mempunyai tujuan utama dalam rangka pengembangan 

ikan secara intensif/terkontrol dalam jumlah benih yang terkontrol, 

kwalitas benih, ketetapan waktu yang diperlukan. Disamping itu morta-

litas daripada larva ukuran fingerling dapat diperkecil. Hal demikian 

belunl dapat dicapai dengan"memijahkan secara alami/tr~disional. 

Disamping hal tersebut diatas induced breeding sangat diperlukan dalam 

rangka pengembangan budidaya ikan secara alami belum dapat dikuasai 

pemijahannya oleh manusia antara"lain : Ikan Lele Bangkok (Pangasius 

sutchi)i Patin (Pangasius pangasius)i Jelawat (Leptobarbus haeveni) 

dan jenis ikan lainnya. 

Dalam rangka study perbandingan di Thailand telah dilaksanakan 

induced breeding terhadap ikan-ikan, Pangasius, Tawes dan Redtail. 

Langkah dan per3iapan sebagai berikut 

persiapan. 

1. Persiapan induk 6 + ~ yang masak kelamin dengan jumlah yang sesuai 

(jumlah berat yang dibutuhan). 

2. Penyediaan donor sebagai sumber kelenjar hypopisa. 

3. Penyediaan hormon untuk jenis-jenis ikan tertentu misalnya, 

Hormon HCG. 

4. Penyediaan air yang cukup dengan kwalitas yang baik. 

5. Penyediaan aquades, aquabides, dll. 

6. Peralatan antara lain: gelas pengukur, kelenjar hypopisa, pinset, 

pipet,alat suntik, pisau, parang, happa biasa, happa corong,baskom, 

seser, timbangan, dsb. 
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Tehnik-tehnik Induced Breeding. 

1. Ikan Le1e Bangkok (Pangasius sutchi). 

a. Bahan dan a1at. 

- Induk betina 2 ekor ± 5 kg (2 kg + 3 kg). 

- Induk jantan 2 ekor. 

- Donor 20 kg (± 9 ekor) Pangasius sutchi. 

- Hormon HCG 1 ampul (1.500 IU). 

- Aquabides, Aquades, air bisa. 

- Peralatan parang, timbangan,pisau, piset, alat suntik, baskom, 

alat penggerus, happa biasa dan happa corong. 

b. Ikan ditimbang - untuk betina 5 kg, donor 5 kg dan induk jantan. 

Ikan donor. diambil kelenjar hypopisanya dengan cara membelah ke-

palanya kemudian ke1enjar tersebut digerus sampai halus dengan 

menggunakan aquabides sebanyak 2,5 cc + 200 IU.HCG. 

Hormon diambil 1 cc untuk disuntikkan pada induk ikan mempunyai 

berat 2 kg (penyuntikan I), dan 1,5 cc lagi untuk penyuntikan II 

pada induk yang mempunyai berat 3 kg, suntikkan dilakukan pada 

punggung ± 2 ~m dibawah pangkal sirip punggung. 

Untuk sementara penyuntikkan pertama se1esai dan ikan dilepas 

/dibiarkan dalam bak. 

Suntikkan I dilakukan pada jam 11.30 setelah ± 10 - I2 jam dila-

kukan lagi penyuntikkan yang ke II. 

Pada pelaksanaan penyuntikkan ke II perbandingan antara donor 

dan recipien 3 1 ( 3 dosis), sedang hormon HeG digunakan 

500 - 600 IU. 

Selanjutnya stripping di1akukan setelah 18 - 24 jam setelah 
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suntik I dengan cara mengurut bagian perut untUK ~ pada posisi 

bagi~ ekor sebelah bal·lah. Telur ditampung dalam baskom dan se­

gera dilaksanakan stripping induk ~ dengan cara yang sarna, kemu~ 

dian telur dan sperma yang sudah bercampur diaduk dengan menam-

bahkan air beberapa kali sampai diperkirakan bersih dari lendir 

(± 5 meni t) agar pencampm."annya sempurna. 

Karena sifat daripada telur ikan pangasius ini melekat maka di-

lakukan lagi pencucian dengan lumpur untuk memisahkan telur yang 

selanjutnya ditetaskan dalam happa penetasan. 

Stripping dilakukan 3 kali, hal ini dikarenakan telur belum ke-

luar semua setelah 24 - 30 jam telur menetas yaitu ± 60%. 

Telur yang telah menetas yaitu ± 5 jam berikutnya larva dipin-

dahkan ke dalam bak atau happa lain yang telah dipersiapkan se-

lama 2 hari. Setelah berumur 2 hari larva dipindahkan dalam 

aquarium atau bak yang sudah diberi air, makanan adalah kuning 

telu';' yang sudah direbus setiap 1 jam sekali dengan volume 1 bu-

ah kuning telur untuk 200.000 larva. Umur 10 hari di bak atau 

aquarium dipindahkan kedalam kolam yang telah dipersiapkan de-

ngan baik. Dengan diberikan makanan secukupnya untuk selanjutnya 

dilakukan pendederan. 
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2. Ikan Tawes (Puntius gonionatus). 

a. Bahan dan alat. 

- Induk ~ 7,2 kg yang terdiri dari 4,2 kg ukuran besar (9 ekor), 

3 kg lagi ukuran kecil (6 ekor). 

Induk 0 beratnya sarna, tapi jurnlah individu lebih banyak. 

- Aguabides, aquades 

- Donor 2 dosis yang berarti 14,4 kg 

- Aceton. 

b. Cara kerja. 

Induk ~ dan 0 ditimbang, hypopisa diambil dari kelenjar hypopisa 

awe tan dengan aceton yang berbanding sudah tepat kemudian digerus 

sampai halus d~n merata dengan menggunakan 4,5 cc aquabides. 

Ikan yang mempunyai b~rat 4,2 kg disuntik dengan larutan tadi 

(tanpa HCG) pada setiap ekor ikan masing-masing 0,5 cc. 

Penyuntikan dilakukan 1 kali suntikan dilakukan pada bag ian pung-

gung atas, 3 sisik dibawah sirip punggung dengan posisi jarum te-

gak lurus sampai bag ian otot. Setelah itu ikan-ikan dilepas kem-

bali kedalam bak yang sudah dipersiapkan termasuk didalamnya di-

sediakan happa dan ikan jantan tadi an tara 4 sampai 6 jam ikan-

ikan akan memijah sendirinya (tanpa diurut). Setelah ikan-ikan 

memijah induk jantan + betina dikeluarkan dari happa. 

Untuk mengurangi kepadatan, telur dibagi pada bak penetasan lain-

nya. Dalam waktu 24 - 30 jam telur akan menetas, setelah telur 

menetas larva-larva dipindahkan kedalam happa lainnya (baru) dan 

pada beberapa aquarium. Untuk satu buah happa ukuran 2,5 x 1 m 

diisi ± 300.000 ekor larva ikan, pada umur ± 4 - 5 hari 



14 

diberikan makanan kuning telur yang sudah direbus dengan f~ekwen-

si 2 kali tiap jam. satu butir kuning telur dapat di beril~an pada 

300 000 larva, penggantian air dilakukan setiap hari. 

Dalam percobaan ini te=nyata telah dieapai hasil 90% pada umur 

15 hari benih tersebut dapat dipindahkan kekolam. 

3. Red Tail Shark. 

a. Bahan dan alat. 

- Induk ~ + ~ yang sudah matang telur, ~ 300 gr (11 ekor) ukuran 

± 8 ~ 10 ern; 0 65 gr (4 ekor). 

- Donor yang digunakan ikan Mas dengan berat 410 gram. 

- Aquabides, aquades, HCG. 

- Oba't bius. 

Perala tan parang, timbangan, pisau, piset, alat suntik, baskorn, 

alat penggerus, happa biasa dan happa corong. 

b. Cara kerja. 

1. Hypopisa ikan Mas diambil dan dilakukan dengan menggunakan 

campuran 1 ec aquades. 

2. Tambahan aquabides 2,2 ee, tambahan HCG 110 IU. 

(Tiap ekor ikan dibutuhkan 10 IU). 

3. Dalam penyuntikan ikan-ikan harus dibius dengan menggunakan 

obat bius Hypno. 

4. Kemudian ikan disuntik dengan menggunakan 0,2 ee larutan tadi, 

penyuntikan dilakukan pada bag ian panggal sirip punggung, 

(± 1 em dibawah sirip punggung) dengan posisi jarum 450 menga-· 

rah kebelakang. 
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5. Suntikan ke II dilakukan dengan menggunakan 3 dosis, 

recipien donor = 1 : 3 dilaksanak~n setelah b - 8 jam dari 

sunti)~an I dengan menggunakan HCG 50 IU/ekor, cara-cara penyun-

tikan sarna dengan suntikan 1. 

6. Telur yang ,sudah dibuahi dicuci dengan air dan dimasukkan da-

lam corong penetasan (happa corong), telur akan menetas 24-30 

jam kemudian. 

Kesimpulan. 

1. Hasil penetasan ~nduced Breeding terhadap ikan, 

a. Panqasius sutchi m~ncapai hasil 60% 

b. Tawes 90% 

c. Red Tail Shark 70% 

2. Penyuntikan dilakukan terhadap 

a. Pangasius 

- Suntikan dilakukan 2 :: dengan dosis, 

- Suntikan I 1 dosis + 200 IU.HCG 

II 3 dosis + 500 - 600 IU.HCG 

b. Tawes 

- Suntikan dilakukan 1 x dengan perbandingan 2 dosis tanpa HCG. 

- Tanpa dilakukan stripping 

- Telur uikeluarkan 4 - 6 jam setelah penyuntikan 

- Sifat telur memisah dan , melayang 

c. Red Tail Shar.k 

- Suntikan dilakukan 2 x deng~n suntikan I, 

1 dosis + 10 IU.HCG/ekor 

- Sa~tikan II, 3 dosis + 50 IU.HCG/ekor 
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- Interval waktu penyuntikan I - II = 6 - e j~ 

- Sebelum disuntik ikan dibius dengan ohat biu:.:: Hypno 
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III. BUDIDAYA. 

A. SYSTEM PEMELlHARAAN. 

1. Monoeul tur. 

Jenis ikan yang dipe1ihara di Thailand, secara monoeultur 

yang telah kami tinjau an tara lain adalah jenis ikan : 

- Lele; 

- Tawes; 

- Pangasius sutehi; 

- Betutu; 

- Toman, dan 

- Gabus. 

a" Ikan Lele. 

Konstruksi kolam. 

Berdasarkan peninjauan yang dilakukan pada ummnnya, 

kolam-kolam untuk budidaya Lele adalah semi-intensif yang ter-

diri dari kolam-kolam tanah. Rata-rata ukuran kolam tanah 

± 1 Ray = 1.600 m~, dengan konstruksi pematang lebar ± 2 m; 

tinggi 1,5 m, penggantian air terus menerus tak perlu dilaku­

kan penggantian air dapat dilakukan dengan pompa, atau dapat 

pula seperti kolam biasa dengan saluran pembuangan dan sa luran 

pemasukan/seperti "mon~k". 

Methoda pemeliharaan. 

Methoda pemeliharaan ikan Lele di Thailand, ukuran benih 

awal fingerling 3 - 5 em dengan padat penebaran ± 100.000 ekor 

/Ray. Masa pemeliharaan antara 6 - 8 bulan dan dapat menqha­

silkan ± 20n gramiekor. 
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Makanan ikan selama pemeliharaan adalah pellet dengan kom-

posisi 9 bagian ikan rucah dan 1 bagian dedak. Jumlah makanan 

yang diberikan 5% dari berat badan, dan dapat pula diberikan 

makanan "boil let food" komposisinya dedak 25%, menir 50% dan 

iltan rucah 25%. 

Perlakukan kolam sebelum ditebari adalah 

- dikeringkan ± selama 3 - 5 hari; 

- diberi kapur, dan 

- diberi pupuk. 

b. Ikan Tawes. 

Berdasarkan peninjauan yang dilakukan, pada umumnya kolam-

kolam untuk budidaya Tawes digunakan kolam-kolam tanah dengan 

ukuran ± i Ray dengan sirculasi airnya menggunakan pompa. 

Metoda pemeliharaan. 

Metoda pemeliharaan ikan Tawes, uku):an benih awal finger·· 

ling ± 3 cm. Dengan padat penebaran ± 20.000 ekor/Ray, makanan 

yang diberikan yaitu Boilled food dengan komposisi 25% dedak, 

50% menir fish/meal/tepung ikan dan 20% vegetable, diberikan 5% 

dari berat badan. Masa pemeliharaan yaitu ± 6 bulan. 

Perlakuan kolam sebelum ditebari ikan tawes adalah: 

- dikeringkan ± 3 - 5 hari; 

- diberi kapur, dan 

- diberi pupuk. 

I 
lilY 
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c. Pangasius ~hi. 

Pemeliharaan Pangs ius sutchi di Thailand dilakukan dikolam 

dan karamba (cage). Pemeliharaan dikolarn terdiri dari kolarn-­

kolam tanah dengan saluran pE'.rnasukan dan pengeluaran, dengan 

mernakai "monik" dan pompa. Ukuran rata-rata kolam i Ray. 

Untuk kararnba dipasang disepanjang perairan sungai, misalnya 

Sungai Nan di Nako~~sawan. 

Konstruksi kararnba. 

Kerarnba terbuat dari kayu dengan pelarnpung barnbu atau ada 

juga dari drum,u.kuran sangkar yaitu 2 x H x 5 m (lebar,tinggi, 

dan panjang). Pada urnunya setiap unit kararnba,dilengkapi dengan 

sebuah rumah rakit untuk ternpat tinggal keluarga pernilik sang­

kar ikan (cage) tersebut. Perlengkapannya cukup baik,hampir se­

mua rakit mendapat fasilitas penerangan listrik dari pernerintah, 

sehingga fasilitas dan kegiatan lain dapat dengan mudah (TV, 

kulkas , dll) . 

Metoda perneliharaan. 

Perneliharaan dikolam, pa~at penebaran ± 30.000 ekor/Ray, 

uengan ukuran benih awal 3 - 5 cm, masa perneliharaan selarna 

6 bulan, sedangkan untuk kararnba digunakan padat penebaran 100 

ekor/m2 dengan ukuran rata-rata 100 gram/ekor. 

Masa pemeliharaan ± 1 tahun dan diharapkan berat rata-rata 

dapat mencapai ± 1 kg/ekor. Makanan yang diberikan untuk perne­

liharaan dikolarn dan disangkar (cage) yaitu Boilled food dengan 

ko!nposisi dedak 25%, menir (broken-rice) 50% dan fish meal/te­

pung ikan 25%. Pernberian makanan dilakukan 2 kali setiap hari, 
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yaitu pagi dan petang dengan 5% dari berat badan. 

Perlakukan kolam sebelum ditebari ikan yaitu : 

- dikeringkan ± 3 - 5 hari; 

- diberi kapur, dan 

- diberi pupuk. 

Sedangkan pada pemeliharaan dikaramba (cage), sebelum di-

masukkan ikan kedalamnya dan sesudah panen yaitu selelu dipe-

riksa jangan sampai ada bagian-bagian dinding atau dasar karam-

ba yang rusak/h?lncur sehingga ikan-ikannya tidak mudah keluar/ 

hilang. 

d. Ikan Torran dan Ikan Betutu. 

Pemeliharaan ikan Toman dan ikan Betutu dilakukan/dilaksa-

nakan dikaramba (cage) dengan konstruksi dari kayu, pelampung 

bambu atau drum dengan ukuran sangkar 2 x I! x 5 m. 

Pada umumnya sangkar dan rumah petani terletak pada satu unit 

yang dilengkapi dengan fasilitas penerangan listrik. 

Untuk ikan Toman pemeliharaannya diutamakan ukuran finger-

ling sampai konsumsi. Sedangkan untuk Betutu pemeliharaannya 

diutamakan ukuran 400 gram/ekor. Padat penebaran ikan Toman 

± 100 ekor/m2 dengan ukuran benih 3 - 5 em/fingerling, begitu 

juga untuk ikan Betutu. Lama pemeliharaan untuk ikan Toman 

± 6 bulan'dengan berat rata-rata ± 1 kg/ekor. Sedangkan untuk 

ikan Eetutu c1ilakukan seleksi setiap 2 atau 4 bulan seka1i, un-

tuk mendapatkan ikan Betutu yang ukurannya 400 gram keatas se-

bagai market tabl~ size. Makanan yang digunakan untuk ikan 

Betutu dan ikan Toman yaitu 00illed-food dengan komposisi de-

dak 25%, tepung ikan 25% dan menir (broken-rice) 50%. 
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Alat untuk rnengangkut ikan Betutu untuk dipasarkan yaitu 

sernacam kontainer yang terbuat dari seng atau alurnuniurn yang 

disamping kiri kanan dibuat lobang-lobang,dibagian atasnya di-

beri tutup. Kapasitas kontainer tersebut ± 10 kg. 

e. Ikan Gabus. 

Perneliharaan ikan Gabus dilakukan dikolam-kolam biasa 

(kolarn tanah), ukuran rata-rata! aay per kolarn, dengan padat 

penebaran 100 ekor/rn2 , ukuran fingerling. Masa perneliharaannya 

± 1 tahun, berat yang dicapai waktu panen 250 - 400 gram, (2-4 

ekor/kg). Makanan yang diberikan yaitu dedak dan ikan rucah 

dengan perbandingan 1 bag ian dedak dengan 10 bag ian ikan-ikan 

rucah. 

2. Polycultur. 

Ikan Scpat Siam, Gabus dan Betok. 

Perneliharaan ikan Sepat Siam dapat dilakukan bersama-sama 

dengan ikan Gabus dan ikan Betok,kolam yang digunakan yaitu kolam 

biasa/kolam tanah seluas ± 1 ha. Dengan memakai saluran keliling 

yang berukuran It - 2 m ditengah kolam, digenangi air sedalam ! ro 

ditengah/bagian pada kolam ditumbuhkan rurnput-rurnput, yang dibuat 

petak-petak pembatas 2 - 3 m sebagai saluran. 

Persiapan kolam sebelum pern~liharaan dilakukan 

- pengeringan kolami 

- perbaikan pernatangi 

- pernbuatan saluran kelilingi 

- penumbuhan rurnput berjarak setiap 2 ro, dan 
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- kemiringan kolam ± 5%. 

Penebaran sebanyak 600 kg dengan berat rata-rata 125 gr/e~or. 

Lama pemeliharaan yaitu 10 - 14 bulan. Jenis makanan yang diberi-

kan selama pemeliharaan berupa dedak, untuk pan en digunakan alat 

tradisional yang disebut Lahat. Kapasitas alat penangkap tersebut 

adalah 500 kg/l0 menit. 

Panen dilakukan dengan terlebih dahuh.l p8ngeringan kolarn se-

lama ± ± minggu dengan pompa dan selaIna 2 hari mulai,menangkap 

ikannya (inipun tergantung pada luas kolnrn). 

3. Integrated-fann. 

Pemeliharaan ikan secara integrated-farm yang telah ditinjau 

antara lain yai tu, an'tara ikan dengan oabi dan antara ikan dengan 

ayam. 

Jenis ikan yang dipelihara 

- Tilapia; 

- Pangasiusi 

- Tawesi 

- Lele, dan 

- Chines carp/silver carp. 

Makanan ikan secara langsung dari kotoran dan sisa makanan 

aymn dan babi. Lama pemeliharaan ± 10 - 12 bulan dengan hasil 10 

ton Pangasius, 5 ton Tilapia dan ikan-ikan lain ± 15 ton. 

a. Ayarn dan ikan. 

Jenis ikan yang dipelihara Chinese carp, Tawes dan Nila. 

Luas kolarn rata-rata 20 ray dengan keadaan air yang stagnant 
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dan penambahan air bisa di13,kukan dengan menggunakan panpa se-

waktu-waktu sesuai dengan kebutuhall.Jumlah ayam set:iap kandang 

± 1.500 ekor dan ikan dengan padat penebaran antara lain : 

- Chinese carp, 150 ekor/ray ukuran fingerling; 

- Indian carp, 200 ekor/ray ukuran fingerling; 

- Tawes , 500 ekor/ray ukuran fingerling, dan 

- Ikan lainnya datang sendiri. 

Makanan berasal dari pupuk kotoran ayam, sisa-sisa limpah 

pasar, pellet dan sebagainya. 

Perlakukan kolam sebelum pemeliharaan dilakukan : 

- pengeringan, setiap 1 tahun sekali selama 1 minggu; 

- pengapuran 150 kg/ray, dan 

- pemupukan 2 kg/ray. 

Selama enam bulan setelah pemeliharaan, pan en dilaksana­

kan secara selektif. 

h. Ikan Hias. 

Budidaya ikan Hias dilakukan oleh suatu perusahaan swast,a 

(Jerman). Sistf~m budidaya dilaksanakau UQLi pembenihan sampai 

siap untuk diexport. Jenis ikan hias yang dipelihara ± 300 

jenis (300 sp). Jenis-jenis ikan tersebut sebagian dari import 

beberapa,negara antara lain Srilangka, Jerman, Brazil,Amcrika, 

Indonesia dsb. 

Tehnik pemeliharaan dilakukan diaquarium/bak semen de­

ngan sistem filter dengan mengg~akan pipa U. Makanan yang di­

berikan pellet. Salah satu jenis ikan hias yang ditinjau pe­

meliharaannya adalah Labio bicolor. Pemeliharaan Labio bicolor 
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dilakukan oleh petani dikolam-kolam tanah ukuran ± 20 x 30 m, 

sebagian lagi dilakukan diaquarium rata-rata ukllran 30 x 50 m. 

Makanan yang diberikan selama pemeliharaan terdiri dari moina, 

setiap dua jam sekali (se'telah kuning telur habis) sampai ber­

umur ± 10 hari, selanjutnya sudah dapat diberikan tribifex. 

Ukuran yang dipelihara rata-rata 3 - 5 cm. 

sistem penggantian air diaquarium dilakukan setiap pagi 

dan sore hari, juga sewaktu-waktu tergantung keadaan air 

(kualitas air) dengan sistem siphon, sedangkan dikolam dilaku­

kan dengan pompa apabila air telah mulai kotor. Untuk pence-

gahan terhadap penyakit air diberi Na, Cl Tetra-cyclin, 

Terramycin, methylenblue dan lain-lain. 

c. Udang Galah. 

Pemeliharaan Udang Galah (Macrobrachium) dilakukan di­

kolam-kolam tanah ukuran rata-rata 1 ray dengan dasar kolam 

rata dan k~dala~n ± 1,5 m. 

Padat penebaran 12.000 ekor/ray dengan ukuran fingerling. 

Selama pemeliharaan makanan yang diberikan terdiri dari pellet 

dan moina sebanyak 1 kali sehari. Komposisi pellet terdiri da­

ri fish meal : broken rice : rice brand (1.600 : 300 : 240) kg 

dengan kadar protein, ± 35%. Lama pemeliharaan dilakukan selama 

6 - 8 bulan. Jumlah rnakanan yang diberikan 1,2 kg/ray dengan 

cara melempar kedalam kolam. Rata-rata produksi 100-200kg/ray. 

Persiapan kolam sebelum pem~liharaan dilakukan : 

- pengeringan kolam (dilakukan 1 tahur. sekali); 

- penebaran kaDur 60 kg/ray; 
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- sistem penggantian air dilakukan dengan menggunakan pompa 

axial, setiap kualitas air mulni berobah. 

B. llAMA DAN PENYAKIT. 

Pada budidaya dari jenis-jenis ikan yang ada han~ dan penyakit 

ikan tidak merupakan suatu masalah yang serius. Informasi dari hasil 

peninjauan yang dilakukan, ikan pada suatu saat mati disebabkan oleh 

bakteri jenis ,'leromonas, larnea dan fungi. Tetapi walaupun demikian 

tidak pernah menyebabkan kematian secara masal. Sedangkan h~ ter-

diri dari ular, burung dan ikan-ikan liar. 

Cara pencegahan yang dilaksanakim": untwt"pemberantasan hamfl dan 

penyakit adalah dengan menggunakan kapur. 

C. PEMBINAAN. 

Dalant pengembangan perikanan di Thailand dibina oleh dua ins-

tansi yaitu Direktorat Jenderal Perikanan dan NIFI (National Inland 

Fisheries Institut). Pembinaan langsung dilaksanakan oleh Dinas Per-

ikanan Daerah, yang dilakukan oleh PPL. Dalam suatu kelompok petani 

dan wilayah pembinaan tertentu. 

D. PEMBARASAN. 

Dilihat dari keadaan budidaya yang diterapkan atau yang dilaku-

ka.n oleh petani Negara Thailand", pada umumnya hampir sarna dengan ke-

adaan budidaya di Indonesia. Secara tehnis Negara Indonesia sudah 

mengarah ke usaha yang intensif karena potensi sumberdaya/lahan yang 
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dimiliki petani terbatas. Sedangkan di Thailand tehnologinya masih 

semi intensif karena areal yang masih memungkinkan untuk ekstensifi­

kasi. 

Dilihat dari sarana penunjang untuk keberhasilan budidaya di­

Thailand cukup baik seperti halnya air, listrik, makanan ikan, per­

alatan lainnya serta transportasi yang merata ke daerah-daerah yang 

memungkinkan petani bisa memanfaatkan untuk usaha perikanan yang 'le­

bih baik. 

Dilihat dari segi pemasaran, khususnya jenis ikan konsumsi le­

bih mendorong semangat perusahaan untuk lebih meningkatkan produksi, 

karena saluran pemasaran yang ~idak melalui teng!~ulak dengan harga 

cukup tinggi dan bisa diterima oleh petani. 

Sedangkan dalam segi peran1:',n pemerintah dalam rangka pengembangan 

perikanan, petani yang kurang mampu dapat bantuan berupa kredit dari 

Bank. 

Segi lain yang menunjang keberhasilan budidaya perikanan di 

Thailand adalah mentalitas petani yang cukup tinggi, dapat dilihat 

dari keuletan dalam berusaha yang lebih baik. Dilihat dari produksi 

yang dicapai oleh petani umwru1ya cukup baik misalnya produksi ikan 

LeIer Pangasius, Udang Galah, dsb, ka~ena makanan yang memenuhi sya­

rat, mudah didapat, air yang belum Inengalami pencemaran masih banyak 

tersedia, kebutuhan benih dapat dicukupi secara kontinyu. 
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IV. ANALISA EKONOMI. 

A. EKONOMI. 

Hasil peninjauan keobyek-obyek perikanan di Thailand, ditinjau 

dari kultur teknis bisa diterapkan oleh petani di Indonesia dengan 

kata lain cukup feasible untuk dikernbangkan. 

Namun meskipun demikian perlu kiranya kita menyimak bahwa kultur 

teknik tersebut secara ekonomi harus feasible (ekonomicaJ.y feasible). 

Beberapa ]~egiatan cabang usaha tani ikan yang telah ditinjau 

lain : 

- hatcheXl' Udang Galah dan Lelei 

- kultur artemia; 

- ikan hias; 

- pemeliharaan ikan Lele, Gabus dan Sepat Siam, serta 

- usaha perikanan terpadu (Integrated-farm). 

Untuk menganalisa tiap cabang usaha tani diperlukan 

antara 

masukan-

masukan yang berupa investasi, modal kerja dan hasil, namun keleng-

kapan dari data yang diperlukan tidak diperoleh, karen a sumber data 

hanya berasal dari para pelaksana/pekerja tiap cabang usaha tersebut, 

yang tentu saja kurang memahami/menguasai mengenai perputaran modal 

usaha. Sebenarnya data/informasi diharapkan lang sung dari pemilik 

yang benar mengetahui secara detail mengenai pengelolaan usaha tani­

nya. Bp~erapa data/inforn~si yang diperoleh ternyata banyak yang ku­

rang benar, sehingga kalau dianalisa ternyata perusahaan tersebut 

menderita rugi secara terus menerus, sedangkan sebaliy~ya perusahaan 

ya7'.g menu rut analisa ekonomi menderita rugi dan harus menghentikan 

usahanya ternyata berjalan cukup lancar. Cabang usaha tani ikan ter-
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sebut sudah berjalan antara 5 - 20 tahun. Oleh karena itulah kami ti-

dak dapat mengajukan analisa ekonorni dari tiap cabang usaha tani se-

cara lengkap untuk meDlperoleh jawaban bahwa cabang usaha tersebut 

benar-benar dapat dikatakan economicalr feasible. Namun untuk menda-

patkan gambaran yang jelas,bersarna ini karni coba untuk menyajikan 

analisa ekonorni beberapa cabang usaha tani ikan yang telah ditinjau 

antara lain sbb 

1. Udang Galah. 

Hatchery Udang Galah milik Pemerintah yang terletak didistrik 

Ban Pa Kong seluas 15 ha. Produksi yang dicapai rata-rata pertahun 

20 juta ekor benih dengan harga jual 7 ekor/Bath~) Nilai uang yang 

masuk dalarn 1 tahun = 20.0~0.000 x ~ 1 = ~ 2.800.000. 

Kalau dibandingan dengan hatchery Udang Galah di Indonesia produk-

si benih Udang di Thailand sebesar 1.500.000 ekor/ha relatif sarna. 

Dengande.mil~ian baik tehnologi maupun management pengelolaan 

hatchery Udang Galah antara di 'fhailand dan Indonesia sarna. 

Hatche~~ Udang Galah milik perorangan. Hatchery ini terletak 

di distrik Ban Pa Kong, seluas 1.500 m2 .Investasi untuk pernbangun-

an hatchery tersebut sebesar $ 5.000 telah dapat dilunasi kernbali 

ke Bank. 

Modal kerja per bulan mencapai ~ 40.000 yaitu untuk 

- induk/benuri 

- makanan udangi 

- upah buruh, dsb, terrnasuk biaya penyusutan alat. 

*} 1 Bath = Ro.3S.-
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Hasil benih udang/bulan 500.000 ekor dengan harga jual 10 ekor 

/Bath atau 
500.000 

10 x TJ 1 = tit 50.000. 

Keuntungan yang diperoleh per bulan ~ 10.000 

Dikurangi biaya hidup ~ 5.000 

Keuntungan bersih i! 5.000 

Kegiatannya sudah berjalan 5 tahun. Dengan bisa bertahan selama 

jangka waktu tersebut benar-benar petani tersebut sudah menguasai 

management usaha taninya, hal tersebut kiranya perlu dicontoh atau 

diterapkan di Indonesia yang memiliki potensi yang lebih baik. 

Dalam hal ini diperlukan adanya dukungan dari pihak Pemerintah un-

tuk menjamin kontiniunitas usaha dalam bentuk peraturan ataupun 

bantuan modal. 

Perusahaan Udang. 

Objek yang ditlnjau merupakan suatu perusahaan yang memiliki 

lahan seluas 100 Ha drul jumlah tenaga kerja sebanyak 40 orang. 

Produksi Udang 100 kg/Ray/bulan atau 100 Ha (680 Ray x :100 kg 

~ 68.000 kg). Harga jual Udang Galah ~ 20/kg. Sehingga pendapatan 

kotor perusahaan tersebut berkisar ~ 1.360.000. Sedangkan biaya 

exploitasi per bulan ~ 600.000. Dengan demikian keuntungan se-

besar ~ 760.000. 

2. Kultur Artemia. 

Lokasi kultur artemia milik petani perorangan terletak didis-

trik Ban Pa Kong seluas 3 Ha.Semula tambak-tambak tersebut diguna-

kan untuk menghasilkan garam. Selanjutnya £ungsi berubah setelah 

permintaan akan artemia meningkat. Dengan hanya menggunakan pupuk 

kotoran ayam sebanyak 0.8 kg/m 2 untuk masa 6 bulan diperoleh hasil 
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artemia 30 - 50 kg/HA/hari dengan harga jual ~ 100 kg. Pcrmintaan 

akan artemia berasal dari petani Udang Galah yang banyak teraapat 

didaerah tersebut. 

3. Kul·tur Lele dan Gabus. 

Objek yang ditinjau merup::lkan usaha petani perorangan,lokasi 

yang ditinjau terletak didaerah Bangkung, Supanburi dengan luas 

areal 3 Ha. Kolam terdiri atas 13 kolam pembesaran an tara lain 

0,7 HA untuk Lele, dan 2,3 Ha untuk Gabus. Lama pemeliharaan Lele 

6 - 8 bulan, dan Gabus 8 - 12 bulan. 

Prodl.1ksi Lele per musirn 5.000 kg/r.ay, 

7.000 kg/r.ay. 

Analisa ekonominya. 

sedangkan Gabus per musim 

Oleh karena data yang diberikan oleh petani hanya perkiraan 

saja, ternyata setelah dianalisa perusahaan tersebut secara eJco­

nomi tidak feasible (rugi). Hal ini bertolak belakang deng~n ke­

nyataan dilapangan dirnana perusahaan tersebut sudah berjalan 12 

tahun kalau rugi tidak mungkin untuk terus berlanjut. 

Diba\'lah ini kami sajikan analisa ekonominya. 

Modal kerj~. 

- Benih Lele 4.000.000 x lif 0,08 = ~ 320.000 

- Benih Gabus 9.000.000 x ~ 0,03 -- ~ 270.000 

- Buruh 5 x 8 x :a 5.000 = ~ 200.000 

- Listrik untuk 8 bulan @ ~ 500 = ~ 4.000 

- Bensin 8 x @ ~ 3.000 = ~ 24.000 

- Biaya hidup 8 bulan 8 x ji15.000 = ~ 120.000 

= ~ 938.000 



Makanan ikan. 

- Ikan rucah 6.000 kg/Ray x 240 ~ ~ 3,5 

- Dedak 600 x 240 x ~ 3 = ~ 

5.040.000 

432.000 

4.47.2.000 
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Jadi .biaya total (input) ;1 938.000 + ~ 4.472.000 = ~ 6.410.000. 

Sedangkan produksi ikannya per musirn adalah : 

- Ikan Lele 4 x 5.000 x ;1 30 = ~ 600.000 

- Ikan Gabus 9 x 7.000 x ~ 30 = ~ 1.890.000 

Jumlah(output)= ~ 2.490.000 

4. Peme1iharaan Ikan Sepat Siam di Samuth Pragan. 

Luas ko1amnya hampir 2 HA, dengan ditebari induk sepat se-

banyak 600 kg,ternyata da1anl masa pemeliharaan 10-12 bulan dapat 

dihasi1kan 

- Ikan Sepat sebanyak 3 ton dengan harga ~ 14/kg = ~ 52.000 

- Ikan Gabus 

- Ikan Betok 

2 ton dengan harga ~ 40/kg - ~ 80.000 

2 ·ton dengan harga ~. 35/kg = ~ 70.000 

J.umlah = lit 202.000 

Dikurangi makanan 10 x 30 x 60 x ~ 3 =;1 5.400 
--------------~--~---

= ~ 196.600 

Upah untuk 10 bulan 2 orang = ~ 10.000 

Sisa bersih = ~ 186.000 

Keuntungan ter1etak pada masuknya ikan-ikan Gabus dan Betok de-

ngan tidak sengaja ditanam. 



32 

5. Ikan Hias. 

Peninjauan kelokasi pemeliharaan ikan hias baik di Thailand 

maupun di Singapura tidak diperoleh data untuk analisa ekonomi. 

Hal. ini bisa dimengerti bahwa keberhasilan perusahaan harus di­

jamin. 

6. Pemeliharaan ikan terpadu (integrated farm). 

Ternya'ta integrated fal:m ini yang paling mr .1guntungkan, sa­

lah satu contoh adalah integrated farm di miburi seluas 100 Ha. 

Dimulai dari luas 1 Ray (0,2 Ha) berkembang dalam ~5 tahun menja­

di 100 Ha. Kegiatan yang dilakukan. petani tersebut adalah pemeli­

haraan ikan dan ternak ayam dimana ayam hanya diperlukan kotoran­

nya saja, sedangkan jenis ikan yang dipelihara antara lain, 

Chinese carp, TilRpia, Tawes, Pangasius, Grass carp dan Tom9n. 

Lama pemeliharaannya 6 bulan sedangkan pungutan dilakwcan 

tiap hari ± sebanyak 1.000 kg. Harga jual per jenis ikan adalah 

sebagai berikut : 

- Chinese carp 15 Bath/kg 

- Tilapia 10 Bath/kq 

- 'rawes 15 BatP/kg 

- Pangasius 10 Bath/kg 

- Toman 15 Bath/kg 

- Gross carp 10 Bath/kg 

Sedangkan tenaga pelaksana hanya 3 orang dan kesemuanya me~ 

rupakan anggauta keluarga. 
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. :g. PEMBAHASAN. 

Kalau kita perbandingkan dengan usaha perikanan yang dilakukan 

pet~~i kecil di Indonesia, ternyata ada beberapa hal yang perlu kita 

contoh dan perbandingan antara lain adalah : 

- Supplay air didaerah-daerah peninjauan ternyata hanya berkisar 6-8 

bulan per tahun sedangkan di Indonesia adalah daerah yang berpeng­

airan sepanjang tahun. 

- Adanya rasa percaya diri yang kuat dari petani dan adanya jarninan 

dari pembina an akan keberhasilan usaha. Dengan djbekali rasa per-

caya diri mereka sanggup membayar konsultan untuk pengembangan 

usahanya baik secara profit share maupun production share. 

- Meskipun di Thailand tidak dapat asosiasi petani ikan narnun de-

rnasaran sudah lebih lancar. Hal ini diseb~bkan adanya specialisa-

si us aha antara pembenihan, pendeder dan pembesaran ikan. 

demikian pamasaran sudah lebih terbuka. 

Dengan 

- Dilihat dari penerapan tehnologi perikanan, petani kita di-

Indonesia harnpir sebanding dengan yang dimiliki oleh 

Thailand, malahan usaha pengembangan running water system 

petani 

di-

Thailand baru sedang dijajaki kemungkinannya. Pada hal petani di­

Indonesia sudah rnelaksanakan sejak tahun 1980. 

- Hal yang rnendukung pengembangan perikanan di Thailand adalah ter­

sedianya ;lahan yang cukup, di Indonesia rata-rata pemilikan tanah 

hanya : 0.5 ha sedangkan di Thailand, rnencapai rata-rata 7 Ha. 
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v. KESIMPULAN. 

1 •. Berdasarkan peninjauan dan wawancara yang dilakukan dari segi pembe­

nihan, budidaya, tehnologi yang dipakai di Indonesia tidak jauh ber­

beda dibandingkan dengan di Negara Thailand. 

2. Dilihat dari produksi yang dip~cai dan kemampuan bertahannya per­

usahaan yang bergerak dalam bidang perikanan di Negara Thailand le­

bih baik' dibandingkan dengan Negara Thailand 6 hal ini disebabkan an­

tara lain : 

- faktor lingkungan yang lebih mendukung; 

- rantai pemasaran yang lebih terbuka; 

- ketekunan/rasa percaya diri dan faktor sosial yang lebih baik, dan 

- sarana penunjang yang cukup baik. 

3. Hubungan antara usaha pembenihan,pendederan, pembesaran dan pemasar­

an merupakan hal yang paling menentukan keberhasilan usaha dibidang 

perikanan, hal ini di Thailand sudah cukup baik dibandingkan dengan 

Indonesia. 
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INDUCED BREEDING TECHNIQUE 

OF PANGASIUS §UTCHI, PANGASIUS PANGASIUS, 

AND LEPTOBARBUS HOVENII. 

Induced breeding refers to a process of spawning fish species by way of 

hormon injection. In natural condition, the spawning normally takes place in 

optimum and favourable oper-\'later condition. This is the reason why some 

species are difficult to spawn in captivity though they can be reared, to some 

extent, to achieve maturation. 

In open-water r fertilization and hatching normally take place during 

the rainy season, and yet such onvironmental stimuli appear to be lacking 

in captivity and that makes the natural spawning impossible to accur. 

The induced spawning method will therefore be the answer to control production 

of fingerling. 

Hormon 

Hormon normally administered for induced breeding is made up of biological 

compounds produced in the pituitary gland of endocrine system. In nature, 

the hormon is secreted to control reproductive events. In young animals the 

hormon is not well developed until they reach adult atage in which the 

pituatiry gland produces sex hormon to facilitate reproduction. 

The pituitary gland is located underneath the brain of animals. 

Environmental stimuli as rainfall, optimum temperatul:'e and water quality 

condition facilitate the spawning of fish. This is one of the reasons that 

almost riverine species require favourable condition to facilitate the 

pituitary gland secretes hormon in enhancing maturation of egg and sperm 

before natural spawnlng takes place. 



There are two hODlODs considered to be effective for 11lducinq the 

spawning precess, i.e. Luteinizing rformon (LlI) and }'ollicle Stimulating 

Hormon (F&1i). 'Ihe pituitary gland of adult fish usually contains both LH 

and FSH whicb are important factors for induced breeding_ 

Source of hormone 

Pituitary qland that required to induce female in releaeing eqgs, 

is usually collected from the same species. However, after several. 

experimentations. it has heen indicated that the pituitary gland of common 

carp can be effectively manipulated to indu~e every other species, for 

which reason COIImlon carp is knO\'ffi to be "universal donor". The pituitary 

gland of chinese and indian carp (I.abee rohita) have also been successfully 

manipulated in induced breeding procedures. 

In some species, 1. e. Pangasiu~ pangasius .:tnd Leptobarbus hovenii, 

extracted hOl."1llon is currently used for induce breeding, because it contains 

pure hormons which consist of 90% LH and only 10% FSH. Therefore, in induced' 

breeding the extracted hormons used should be complemented with homogenized 

pituitary gland to supplem~nt the FSH content which is lacking in extracted 

hormon, otherwise wi thou:t addi tio1& of crude pi tui tal:Y gland the process 

of spawning will not effectively accur. 

Following are different ext,racted hormons man.ipulated in induced 

breeding: 

Name 

HCG (Human Chorionic Gonadotropin) 

Pregnyl 

Physe~ 

Chorion 

synahorin 

Pare harmon 

Unit 

IU 

IU 

IU 

IU 

RU 

RU 
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AdIninistration of hondon. 

In induced breeding procedure, the pituit~ry glands are collected from 

donors. The amount of pituitary glands andhormon mixture injected to the 

spa\mers should be in optimum ratio otherwise the proces~ of spawning will 

not successfully take place. High dose of injection will cause egg over-ripen 

and broken, while low dose will delay ovulation. 

There are two methods of calculating the amount of pituitary glands 

r.equired for induced spawning by using weight (rng) and doses. The first method 

is considered ratiler labourious, for the glands should be preserved in acetone 

or in absolute alcohol before being dried up in dessicator. The dried tissue 

is then accurately weighed up. In this case the procedure should be carried 

out in a laboratory. 

The dosing metilod is quite popular recently, particularly in Thailand 

because it is easior to measure body weight of both recipient and donor in 

adjusting the optimum dosing r~quirement. 

dose Donor -- Recipient 

1 dose 1 unit donor = 1 unit recipient 

Example i dose 1 unit donor = 2 unit recipient 

2 dose 6 kg D = 3 kg R 
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Preparation of honnon. 

The pituitary gland that located underneath the brain is removed using 

forcep by chopping off and opening up the upper part of donor's head. 

The gland should then be finely ground in a homogonizer and added with either 

distilled water (aquabidest} or. 0.7% sodiwn chlorida solution. ~~e whole 

solution is being used to inject the female spawners using syringe. 

Care should be taken in choosing size of syringe and needle to inject fish. 

Small amount of solution should use small needle in small syringe 

(2 cc solution should use No.22/23 syringe while 5 - 10 cc solution, 

No.1S - 22 syringe should be used). 

,Inj ection technique. 

The solution is injection intramascularly to the recipient on any part 

of area such as pectoral girdles, the site part between dorsal fin and 

lateral line, on pelvic girdle and dorsal girdle etc, and 1 m1 of solution 

is normally administered to 1 kg body weight of recipient. 

However, it can be adjusted, e.g. 5 kg spawner is not nesessarily injected 

with 5 ml solution but depend on the concentration of ho~~on, 100 kg brooders 

of Pangasianodon gigas will only use 100 gr PG of silver carp. 

Spawning and Fertilization. 

Most of species are normally injected twice, but some only require one 

injection to stimulate ovulation of eggs. The ovulation period, however, 

varies and depending on species. The spawn~ng can take place naturally in 

con~rete or earthern pond or in hapa etc. Fertilized eggs are then collected 

in incubated hatching container. 



stripping is a convenient way to enhance the fertilizijtion process. 

Females are usually stripped first during their ovulation period and the 

egg is then placed in a dry container (plastic bowl). IJJUI\ediately, males 

are stripped off and the sperm (milt) is then put into the same container 

and mixed together very gently using fea-ther for half of a minute before 

water is added to cover up the eggs and stirred for 1 - 2 minutes to rinse 

and release mucous. The fertilization will then take place immediately 

soon after the water is added (dry method). 

In wet method, the egg and sperm are mixed together with water in 

a container as the process accurs in natural breeding where sperm and egg 

are released in the water by male and female spawners respectively. 

This method is normally used in the case of the sperm is lacking. 

Hatching or Inclmation method. 

There are several hatching methods involving different equipments 

used which depend on what type of egg to hatch. Hatching funnel or jar 

suspended in aerated water is suitable for hatching serni-bouyant -rype of 

eggs, while hapa is used for hatching adhesive type of eggs, in which case 

the eggs should be strewn evenly on every side of hapa. In any cgse, 

the adhesive type of eggs can also be hatched out in a hatching funnel 

"provided that the eggs should be individually separated by mixing up with 

muddy water for 10 minutes. 

Water quality is a critical factor during the hatching process. 

The wa"ter shouid be fresh, clean and clear. Temperature should be maintained 

between 2S - 28°C for hatching tne semi-bouyant eggs, while the adhesive type 

of eggs snould be maintained between 28 - 30°C. 
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Water temperature can only be maintained for 6 hours. Optimum volume of water 

in the hatching container should be maintained during tl'.e hatching process. 

Larval Rearing. 

Larval rearing is one of the main activities should be carefully prepared 

because the production of fingerlings will particularly depend on the way the 

larvae being treated during their critical perie>d, though every step of 

breeding process like selection of spawners, injection technique, fertilization 

and hatching ).s carried out thoroughly. 

There are several crucial points should be taken into accowlt in the 

process of larval rearing 

(1). Type of container. 

Larvae can be reared in hapa, aquarium, concrete or earthern pond which 

depend upon species and size of fish. 

Larvae of Pangasius sutchi, Pangasius J2angasius and Leptobarbus hovenii are 

suitably reared in aquarium or in small concrete pond during their first 

IS-day of life, that makes the cleaning of the container easier. 

After IS-day of age the larvae can then be transferred into earthern pond. 

(2). Food and Feeding practice. 

Two different types of food are given to fish fry in a form of life-food 

such as phytoplankton, zooplankton, tUbifex, brine shrimp or artemia etc, and 

supplementary food like egg-yolk, rice bran, fish meal etc. 

Live-food is crucially required in feeding fry during IS-day of life, 

because the food will retain longer in the water and will not pollute the 

container. Supplementary food is given to fry after 15 days when the fry are 

\ 
'\~ 
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reared in the earthern pond. The live-food is still required during the period 

of life in the nursery and that can be achieved by fertilizing the pond. 

The feeding rat~ can not be calculated from the percentage of the body 

weight, but the amount of food should be estimated accordinq to the d~lsity 

of fry and size of container. Feeding time should also be taken into account. 

OVer feeding of supplementary food will cause pollution of water and hence 

mortality of frJ. Sedimented food makes fry unable to e.at, because the 

food can only stay floating for 3 hours. Thus food should be given every 

3 hours to_ Pangasius fry whereas Leptobarbus as slow eater, can eat tlle food 

longer. Feeding time will take every 6 hours. 

(3). Water supply. 

The water supplied du:dng the first IS-day of life, for young fry should 

be clean and should contain no harmful substance. During those period the 

water in the container should l:'egularly be changed every day for about one 

third of the volume. After 15 days of their life where the fry are nursed 

in the earthern'pond, fertilizer should be applied to provide live-food. 

(4). Hatchery Management. 

Hatchery management is the most important aspect to be taken into account. 

Preparation of food, optimum feeding rate, ~eeding time, preparation of water, 

control of temperature, aeration system, prevention of diseases and predators 

should be carefully carried out. 



OugrDI of Indu~d breedi.rig for Pangasius sutchi . Pangasins pangasius and Leptobarbus hovenii. 

Activity 

of broodu 

3. Injection techniCiUe 

Donor 

Pangasius sutchi 

cage (~O fish/ m~) 
pond ( ~ fish) S III~) 

Pellets or cook~ food 

I cooked 
food 

weight 

soft and rounded 

color and 
swoile."'!. 
3" maEured milt and spena 
speno 

1st injection 
1 dOse+100-300 lU 

2nd injection : 
3 doses+30o-S00 ru 

Panc;asi'Us 
COIfIIIIOn ca:tp 

4. Spawning and fertilization ~ s~i;~ed eqgs 

~ st'\'"ipped i:Lilt 

£9gs and Hatching 
~"'od 

Dry ~e~~od fertilization 

adhesive eggs 
hapo 
hatching funnel 

Panqasius panqasius 

Reared in cage (10 fish/ :1:12 ) 

Reared in pond ( 1 fish/S m~) 

Pellets or cOoked !ood 

Broken rice (50') I cooked 
Fish lIIC!al. (25') 
R!.ce bran (25\) food 
Trash fish 10' body veight 
tw{"ce ill. week 

5' body \lei9ht per-day 
(dry weight) 

~ big belly. soft and rounded 
shape 
vent. swollen and reddi'sh 
color 
a II:Iatured milt and sp~ 

Is~ injection : 
1 dose+lOO-300 XU 

2nd injection : 
3 doses+300-500 ro 
Pangasius 
Cm::I:ICT.!. carp 

o stripped eqgs 
• 
~ strippe:! i:Lilt 

Dry method fertili:atioq 

al!hesivp. eggs 
hapa 
ha tching funnel 

LeptObarbU5 'hovL~ 

Reared in cage (2 fisb/lll~) 
~ed in por.d (1 fish/10 1Q2) 

Pellets or cooked food 

!'ish meal 30,. soy bean =eal 20'­
Fish ~ 30'. copra c~e 10' 
Wheat flour 6'. Ipomea 10' 
Vitamin 1 •• m.ineral 3' (p~lets) 

3\ body weight per-day 1ncludinq vegetable 
10\ boey weight/twice a week 

~ bi~ belly. soft . lCT.I.q s~pe. 
scale separated 
vent swollen 

o ~t>.:::'ec! . t:d.lt and sperm 

1st injection 0.5 dose 

2nd injection 2.5 doses + 100 IO 

~ s"::ip?ed eggs 

~ stripped oilt 
0:)' l:Ie:hoc! fe:tili:",tion 

se=i bouyant eggs 
hap3 
hatching funnel 



sutchl. 

indoor 

eilrthe:rn pond 

boiled esg:-yolk (2 days) 
1II0ina, brine shrilnp 

28 - 30·C 

2 

~quariuz:l 

concrete pond 
indoor 

earthern pond 

boiled aqg-yolk (2 day.&) 
moina., brine shrilllp 

2<J - 30·C 

Leptobarbus "hoveni! 

a~ariUIII 

concrete pond 
indOor ' 

liapa (~d or lilke) ' 
earthen!.~~d. 

boiled eqg-yolk (2 days) 
moina, supplementary food 

28 - 30 ·C 



OPTIMUM DOSES FOR INDUCED BREEDING 

1st Injectio::. 2nd Injc:ctic;n Interval between 
Species Ist-2na Injection 

OVUlation (30urs) 
Fro!ll J.st Injection Type cf eggs 

Donor BCG Honor BCG (Hours) 

Puntius ~onio~otus 1.5-2 dose ..; 6 hours Semi-bouyant 

LeEtDbarhus hovenii 0.5 dose 2.5 dos~ 100 IO 6 - 8 11 22 hours Se:r.i-bouyant 

Indian carp 0.5 dose 2 dose 6 8 10 12 hours Semi-bouyant 

Silver carp 0.5-1 dos·~ 1.5-2 dose 6 8 11 12 hOUlS Semi-bouyant 

Big head carp 0.5-1 dose 1.5-2 dose 6 S 11 12 hours Semi-bouyant 

Grass carp 0.5 dose 2.5-3 dose 200-500 10 6 - 8 11 12 hours Semi-bouyant 

~~ bico1or 0.7-1 dose 10 10 2 -3 dose 50 10 6 - El 11- 12 hours SeJ:Ii-bouyant 

pan5Z!;sil;s sutchi 1 dose 100-300 10 3 dose 300-500 IO 10 12 18 24 hours Adhesine eggs 

Panaasius Dan~aSiU5 1 dose 100-300 IU 3 dose 300-500 IU 10 - 12 18 2'<: hours Adhesine eggs 

Pan9!sianodon gigas 0.8-1 dose 1,000 IU 2.5-3 dose 4,000 IU 10 - 12 18 - 24 hours Adhesine eggs 

C1arias rnacrobceoha1us 0.5-1 dose 2 -3 dose 100 IU 6 - El 12 - 15 hours Ad.lJesine eggs 
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PREFACE 

This manual has been prepared within the framework of Small Scale 
fisheries Development Project, implemclll~d by the Directorate General 
of Fisheries. Indonesia, in collaboration with the United States Agency for 
International J)cvel()pmt~nt. It is primarily meant to disseminate technical 
and pral.:tical knowledge to extension workers and to other personnel 
l~ngagcd in fish breeding activities. 

The contents deal with the induced breeding, specifkally of 
Leptobarbus hovenii (Blecker) which has successfully been the firstfruit 
of the author's trials carried out in Jambi province of Indonesia. It highligts 
the gellt!ral biological aspects and presents the artificial breeding technique 
of this spedcs. Preparation of hroodstocks, spHwning and fertilization, 
inl.:ubation method and subsequently, I(lrval rearing technique are discussed. 
The preparation of hormone. collection of pituitary glands, injection 
technique an: also dealt with. Finally, to make the manual more 
comprehensible, steps of activities arc also profusely illustrated. 

Jakarta. July 1986. 

Samruay Meenakarn 
Fish Breeding Advisor 
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INDUCED SPAWNING ON LEPTOBARBUS HOVENII (BLEEKER) 
CARRIED OUT IN JAMBI, INDONESIA 

I, INTRODUCTION 

Leptobarbus havenii, originally is rcYcrinc freshwater fish which 
belongs to a mediulll size carp, This species is l'xknsivelly distrihuted 
over a large arcas of opl'n -water in Indonl!sia, with l'nOf'mOliS potential 
in Jambi Province amla Kalinlantun, This SPCl'il'S is populer with local 
name of 'Ibn .Iclawat' or 'Ikan Kelelllak', 

People of Jamb! arl'a haw, over fifty years, practised how to coiled 
fingl'rlings or tltis specie~, frolll the nalural bahibat before being stocked and 
reared in t he float illg l'al:!l!S or l'art hell ponds, 

Lepto.barbus ~llvcnii being a herbivore, is L'lli.Iral'll'ri/,ed by its ability 
to grow wry fast in l'aptivity with ft'cdinl:! rl'gillll' c\J!'"ists of herbagl' or 
vel:!l'tabk~ bul may also with orlwl' availabk food stuff or wasll!s disposed 
frolll ki1t'hl'lI or market. Additionally. the fish is not anly of good taste alld 
flavour hllt it alsu is of good markel, 

lkcalhc or Ihl' ahuve rC:'lsons, in the areas like Jalllhi, Palcmbanl:! and 
Kalimantan, p~'\lpk arc practisilll:! leptoharbus hovenii l'ultun: with l:!reat 
intl!rl'st. Hl)WCVCJ, olle of thl' fIIain impediments in developing the ellort 
is the lad< of secd supplies, FilJgerlilJgs that collccll:d from thl' naillfe are 
illsufficiL'lIt to Illeet hug\: dl'llluntis, 
Besides, rhc prodlll'lion of sel'tls which very mlll.:h dependent on natural 
l.'onditiolls is not srcadily ol'tailled, 

To owrCOllll' till' problem, the Directorate Gencral of Fisheries ill 
l'ollaboratilln with the United Statcs Agency or International Developmcnt 
have established an applied research dealing with the induced breeding of 
Lcptoharbu8 hovenii, illlplclJ1cllt~d in Jambi province, in their dfort to 
increase the prodlll'fion of fingerlings, 

2. IUOLOGY 

As mentioncd above,lep.obarbus hovenii is not only fOllnd in Sumatra 
and Kalimantan but the specks is also distributed over Malaysia amI Thai-



land. The fish is recognizable from its board head, four well depeJopcJ 
barbels (rostral and maxillary), moderate-size mOllth with maxillary reaching 
vertically from the front of the eyes, spoon-·shaped pharynged teeth in 
three rows (5, 3, 2), medium size scales, continuolls lateral line running in 
lower part of caudal peduncle and short dorsal and anal line with seven and 
five branched rays, respectively. 

".: . 

,:: ::;:( 

;~l~(~EZI .' . 
Figure I. Lcptobarbus hovenii (Bleeker) 

The largest size can attain 50 cm of length and weighmg about 5-6 kg. 
Every size of fish looks beautiful, in small or medium size for .example; 
there is a sharply defined broad black lateral band from head to hase of 
caudal fin. This band, intensified in the young, becomes obscure or al­
together disappl~ars in the large fish. Scales of back and .sides light green 
with dark green centres, belly white, top of head rich grass green with 
rosy reflections, opercles lustrous "'1lden or blassy yellQw, a black blotch 
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behind opl:'rcles, iris yellow, dorsal fin hyaline green, vcntrals and allal 
hlolld rL'd. L':wdal fe,1 distally and dull !!r~L'n at h:lse wilh the inlcrvcllting 
part light grey and pCL'torals hyalillc. 

Lcptobarbus hovcnii is liefhivorous 'shieh sll!)',ists OIl :lquatic plal1ts, 
fnlih~-il'a-v~':' .. vcpl:l;liJ;:,~~-~tl·. Thcy are rJ'IL'rJll\: fishc·j. 'iP~I\vIl ill the upstrl'arn 
durin/! raillY Sl'aSlll1. sl'llIi-huoyallt typc ()I en's, fccundity abuut 120,000 --
150,000 for I kg fCIll,lk wcight. The illcui1at ion period takcs allOut \5- 18 
hOllrs at water tclllpl'ratufc of 25 - 28°C. L.arvae :illd fingerlings subsist 
Oil phytoplankton, zooplanktoll, water insects and algae. 

3. PREPAl~ATION OF BROODSTOCKS 

3.1. ColIl'ction of broodstocks 

Figure 2. Collection of broodstocks 
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Large size of prospective brooders, in which case weight and age should 
be strictly selected, captured by fish-farmers can be held in captivity either 
in the floating cages or in the earthen ponds for the eventual broodstocks. 
These adult fishes will be fully mature after I year old 2 ~ld be effectively 
spawned during their 3 to 7 year of age. The brooders weighing I kg or 
over, which usually over I year old, should therefore be readily prepared 
in order to enable the building-up and selection of healthy brooders. In 
any case, fingerlings can also be collected, provided that the period of 
rl~arillg should be extended for another year. 

3.2. Rearing of broodstocks 

At Mudung lake where the station of trial wa~ located, the mature 
brooders Were rearel! in the !loating cages measuring 4 x 8 x 1,5 J113 in 

Figure 3. Floating cages for rearing brood stocks 
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which males and females were stocked togehter with stocking density for 
2 fishes per sq uare metre. 
Pellet diet with protein content of about 30% was given at the rate of 3% 
of body weight per day. Vegetables at about 10% of body weight were 
supplemi~nted twic~ a week. The pellet diet was formulated as follows: 

Fish meal 
Soy bean meal 
Rice bran 
Copra cake 
Wheat flour 
Vitamin premixture 
Mineral 

35% 
25% 
20% 
10% 

6% 
1% 
3% 

Additionally, it was reported that in Thailand, Leptobarbus hovenii 
has been succeso;fully reared since 1973. By applying cooked food regime 
with a formula consisted of 30% fISh meal, 20% soy bean meal, 20% rice 
bran, 20% broken rice and 10% ipomea, it was indicated that the brooders 
attained their readiness for induced spawning (Varikul and Meenakarn, 
1973). 

3.3. Selection of mature brooders. 

Leptobarbus hoven.!! will normally be able to ovulate and ready for 
spawning during the rainy season between October to March. Since sexually 
mature and healthy brooders are pererequisite for any kind of induced 
spawning procedure, therefore, mature female and male brood~rs must be 
selected with care and exact. 

Ir. mature females, the ripe eggs should- attain the fourth stage of develop­
ment process. The eggs wiII be rounded shape and greenish grey, the ovaries 
weighing about 15-20% of body weight. There are physical indications of 
male and female brooders that are in rcady--to-·spawn condition. 

The females have big, well - rounded and soft belly, scales along 
abdomen separated and swollen vent whereas in males the pectoral jins 
become rough and the milt will be in oozing condition when the abdomen 
being stripped. 
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r:igure'k Selection of mature hrooders 

Figure 5. Mature felllale brooder 



4. PREPARATION OF HORMONE 

4.1. Honnone 

Hormone normally administered for induced breeding is madc up 
of biological compollnd produced in the pituitary gland of endocrine system. 
This hormone is secreted to control reproductive events. In nature, the 
reception of ellvironnental slinlllli sllch as day length (photo period), tem­
perature and the amount of rainfall is mediated by the nervous system and 
involves thl' passage of information from sensory receptors to brain. This 
neural information, lIpon renching the hypothalamw;, determines the acti­
vity of the pituitary gland through chemical messengres termed relensing 
hormones. These in turn stimulate the pituitary gland to release, into the 
general circulation, a hormone whose target organ is the gOl1nd. This 
Iiormane is termed a gonadotropin. In young animals the hormone is not 
well dcwlopL'd until they reach adlllt stage in which pituitary gland pro­
duccs sex hornwlle to facilitate reproduction. 

Figure 6. Pituitary gland 
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The pituitury glund is locateu undern\!ath the midbrain of animals. 
Environll1cntul stimuli such as ruillfall, optimum temperature and wall'l' 
qllulity l:Onuitions, facilitate the spawning of l'isll. This is one or the 
reasons that allJlost all riverine species reqilirl' favou! Jhlc conditions in 
bringing u bou t the pi t ui t~lI y gland to secrete the hornwne in enhancing 
maturation of eggs und sperm prior to natmal spawning takes plan:. 

There are two hormones l:Onsid ered to be erf~l'tive for thl' inti ll~ed 
spuwning process, i.e. Luteinizing Hormone (Ui) und Follicle Still1uluting 
Hormone (FHS). The pituitary gland of uuult fish lIsually contains both 
FH and FSH which are important fuctors for induced breeding. 

4. 2. Source of HomlOne 

The pituitary gland being employed to induce the female brooder to 
release eggs, is usually collected from the sume species or termed 'homo­
plastic pituitary extract'. However, after several experimentations, it has 
been indicated that the pituitary glund of common carp can be effectively 
manipulated to il1du~e every other spedcs, particularly in induced spawnin/! 
of Lcptobarbus hovenii, the pituitary glund of common carp is, in point of 
fact, more effective than thut of Lcptobarbus hovenil itsclf. Thert!fore, 
common carp is rcferuble to 'universal donor', In Thailand the induced 
spawning on Leptobarbus hovenii has 0ecil successful by manipulating the 
pituitary gland of Chincse carp (Varikul and Mcenakarn, 1973). 

In s~veral species, i.e. Pang3sius pangasius. Pangasius sutchi, Pangasia­
nodon gigas and Leptobarbus hovenii. reudy-matk horllJolll.:-extrut.:t is 
currently being el1lploy~d, because this pure hormone contains about 
90% LH and 10% FHS. Thcrcfore, in induced breeding process the 
hormonc-cxtntct us~d should be complemented with the edraction of 
hOl1logt~nized pituitary glund to supplement the FHS content which is 
lacking in the hormone-extrac. Without the addition of crude extract of 
pituitary gland. the process o. spawning wiII not effectively tak~ place. 

There are a number of hormol~e~dracts that commonly administered 
for the induced breeding practices in Thailand, Those arc: 
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Name 

HeG (Human Chorionic GOlladotropin) 

Pregnyl 
Physl~x 

Chorion 

Synaliorin 

Pare hormone 

I) International Unit 

2) Rodent Unit 

4.3. Atlministration of Homlone 

Unit 

IU I ) 

III 
IU 

IU 

RU 
RU 2) 

In induced breeding proced\lfe. the pituitary glands arc eollcded from 
donors. The dosage of pituitary glands and hormone mixture that injeded 
to Ihe brooders should be in optimum ration, otherwise the process of 
spawning will not be successful. 

Thj~rc arc two me (hods of calculating the amount of pituitary gland 
required for indu~ed spawning by applying weight (mg) of gland and dosage. 
The first llIethod is considered rather laboriolls, for the glands should bl' 
preserved in pun! aeetone or in absolute alcohol before bl'ing dried up 
in desskalor. The dried tissue is then accurately weighed up. 

The dosing method is preferable reeently, partii.:ularly in Thailand 
because it is easier to measure body weight uf both recipient and donor 
in adjusting the optimulll dosing requirement. 

dose = 

I dose 

donor 

recipien t 

1 unit dOllor 

I unit recipient 
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4.4. Preparation ofhonnone solution 

The pituitary gland located underneath the brain is removed, using 
a pair of forceps, by chopping off and opening up the upper part of donor's 
head. The gland should then be finely ground in a hon,ogenizer and added 
with either distilled water or 0,7% sodium chloride solution. The whole 
solution is used to inject the brooders. 

The volume of solution is adjusted between 1--2 mIs, depending on 
the size of the brooders. Normally 1 ml of solution is administered to I kg 
body weight of redpicnt. 

Figure 7. Pwparation of hormone solution 
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5. INJECTION TECHNIQUE. 

The :;~lution is injected intramuscularly to the female recipient on 
allY part of area sLich as pectoral girdles, the side part between latel'alline 
and dorsal fin, on pelvic girdle and dorsal girdk etc. The Leptobarbushovenii 
is very conveniently injected at the back part of dorsal fin, Lec<llIse t!:c 
brooders can be kept in tile watl~r while beir;g injected. 

Two instalIlll'nts of il~jection arc given to the Leptobarbus hovenii 
brooders; the illllOdul'tury or preparatory dose of 0.5 followed by final or 
dCl'isivl' tillSl' of ~.5 pillS 100 I U IJOhllollc-extral'l. Between the preparatory 
alit! tkt:isive dose there i:; ;l time - lapsc of 6 to 8 hours. The Jdail of 
dosage is as follows: 

Sample 

1 

2 

3 

--

Weight 

(kg) 

2.2 

2.0 

1.7 

._-- ~-- --.---
S I inslal mon I 

o f Injection 

PG 

(dose)1 

do nor·s· ) 

wu Ight 

(k g) 

O. 

1. 

O. 

1. 

51 

1 

51 

a 

,-, :.>, O. 
O. 85 

hSO 
(I U) 

-

Common carp \'Vi1S used for donor. 

PO: pituitary gland. 

-- . -~ . -.-.-~.- .. _-- -- _ . -- --- -. 
2nu instillmiJnt Time-Lapse Ovulation Hatch' 
of Inj"ction between aftor 1 st od out 

.- 1st-2nd injection 

PO HCG Instolmont (hours) 

(dose) (lU) (hours) (%) 

donor's·) 

weight 

(kg) 

2.5.1 100 6 10 50 

5.5 

2.5/ 100 6 10 50 

5.0 

2.51 100 6 10.5 80 
4.8 
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Figure 8. Intramuscular injection 
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6 , 51'AWNING AND fERTILIZATION 

FigunJ 9 , Strippi ng l!ggs or sperm ( Dr,y lIwt hotl) 

illllllcdia h!iy. IIfte!' Ihe l'in:d inJect io n th e brooders shoul(] b~' returned 
ro till' ha p:1 whi(,j h hil s been SUSPCIU.lcu in the 1:.II1k or l 'agl.:. TIll' brooder;; 
11lU:;( hI.' l';Jl'cflll ly W'l lC; l!cd ror indications th<lt the eggs and spcrm :In! rcudy 
In Lw stnppcd. In Lcptohal'illis hovcnii , stripping is a cO llwllh':1l1 way to 
CnhillH.:C rc rtili z:l l ion process, 

Wll l'l} Ihe .:ggs hl.!gin to now free ly, in which ens!.! the eVent CU ll ot:cur 
hl.l lWCCIl 10 ... 1:2 hou rs an cr the lirst injection , the females 10 be IIc tl l.!d 
gl! nll y 1'01' being ~ Irippcl first duri ng th eir ovulation period .LIId the eggs 
an~ Il n!J1 pl'lced in a dry container (Plastic bowl). Immediate ly, th e males 
afC also s tri PIK'd ofr and tlte sperm (mi lk ) is th en pu t into the same 

http:10bteefi-.12


FigUlc 10. Fl'f l ili l.al io n proc(;~!o lake, place while 
I !h' qn~s bl' inl! rinsed orr. 

cOllwincr. The l'g!,\s allli sp .. m n an.: mi.\:cd Illgl' lh l~r very g.cllIl y lI <;i n!! fcather 
for half (I f :I Ill imlll' be fo re :Iddinl! watl' f 10 l:{)vcr ti ll' ~'ggs li nd stirred fo r 
I 2 l1IiUlI iUS 10 rin sc :md rch.'asl' mutotls. In thi s el ry mcthod , the rl~ rlili ~ 
Zillio ll 1:l kes pla ct:- illlJ11cili:Jl oly ,JlH'r Ihe walm' is ndded . In wei rtllilh od , 
till! ~:ggs llnd spcrm lJl\l 1lIi:-;cd togL!lit er with walcl' i ll a cont :lilll'r . Fo llowing 
tlds process which cO lllpletcly takes abo ut I hOll l" , lhl~ eggs will be Imll :-­
fcre(l into llIl incubat or or h:ll ohing devkc:-. 
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7. INCUBATION METHOD 

Thc eggs of Leptobarbus hovenii is scmi-bouyant typc. Hatching funnel 
or jar immersed ill aenlted watera/HI equipped with water installation is 
suitable fur hatching this type of eggs, however, the hapa system suspended in 
stagnant water can also be operated, provided that number of eggs must be 
in optimum density. 

Figure II. Hat.ching of eggs (Hapn) 

Water quality is a critical factor during the hatching process. The 
water must be fresh, clean and clear. Temperature should be maintained 
between 25 - 2SoC for hatching this semi-bouyant type of eggs. Higher 
water temperature (29°C or over) will speed up the development process 
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of eggs too carly and that will calise high mortality. 
Hatching pCliod of the ~to~arbus hovenii's eggs lakes about 1) - 18 
hours at the water temperature of 25 . 28°('. 

Figure 12. Incubator used for scmi-hollyant type of eggs. 
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LARVAL REARING 

Larval rearing is one of the main activities should be Larefully prepared 
because the prod uction of fingerlings will particularly depend on the way 
the larvae heing treated during their critical period, a though every step of 

breeding process i.e. selection or brooders, injection technique, fertilization 
and hatching should be carried out thoroughly. 

There arc !ieveral crucial points should be taken into account in the 
process of larval rearing: 

M.). Type of cOnfainer 

After the fertilized eggs are hatched out, newly larvae are suitably 
reared in the aquariullls or in the COJ1l:rete tank during their first) 5 - day 
of life, ill order to make the cleaning of container easier. After 15 - day 
of age thl' larval' Lan then be transferred into the nursery earthen pond or 
floating net WIth small size meshes. 

X.2. Foud and Feeding 

Two differcnt types of food are given to fish fry in a form of life-rood 
such as phytoplankton, zooplankton, tubifex, brine shrimp or artemia etc. 
and supplementary food like egg· yolk, rice bran, fish meal etc. 

Within 2 3 days after the eggs hatched out when the yolk sac begins 
to disappear. the Lep tobarbus hovenii larvae will be able to eat immedia tely. 

Live-food is aucially required for feeding fry during IS-day of life, 
because the food will retain longer in every part of water and will not 
pollute the Lontainer. Supplementary food is given to the fry after 15·-days 
old when, the fry being reared in the earthen ponds. Live-food is still 
required during the period or life in the nursery which can he provided by 
way of fertilizing the pond. 

The feeding ratc can not bl' cakulated from the percentage of body 
weight, but the amount of food should be estimated according to the 
density of fry and the size of container. 
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Figure 13, Larval rearing activity. 

8.3. Water supply 

The water, during the first IS-day of life, .mppIied for the young 
fry should be clean and should wntain no harmful substances. During this 
period the container should be cleaned and th~ water should regularly be 
changed every day for abou[ one third of the volume. After 15 days of 
their life when the fry are nurscd in the earthen pond, fertilizer should be 
applied to provide live food. 

8.4. Hatchery Management 

Ilatchery lllanagclIll'lIt is the most important aspect to he undertaken 
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Preparation of food, optimullI fcedingrak. feeding time, preparation of 
water supply, control of temperature, aeralion syst~m, prevention of 
diseases and pn:dalors should be :.:areflllly performed. 

DIAGRAM OF LARVAL REARING FOR LEPTOBARBUS HOVENII 

Age Activities 

~-------------+-------------------------------------~ 

Fertilization 
Hatching out 

I 2 days 
3 days 

4 days 
5 IS days 

IS 60 days 

Remark 

Strippeu eggs, sperm, dry method 
in hapa. aquarium, during 15 18 hours 
period at water temperature of 26 280 C 
Rearing in the hatching containers. 
Transfer from hatching containers to aql'arium, 
fibreglass tank or wncrete pond. 
Start feeding with hoiled egg--yolk every 
6 hours intt·rvai. 
Adding SOnll! water about 2-- 3 inches or. 
Feeding with live moina twice a day 
Clean the bottom of containers hy syphoning 
method 
Feeding ·with supplementary food with ration 
for fish meai 5 : soy bean meal 2 : rice bran 2: 
wheat tlour I; (by weight). 

Every step of activities should be equipped 
with aeration system. 

_. ______________ L-_______________ . ______________________ ~ 

19 



REFERENCES 

I. Bardach, John E. Ryther, John and Mc Larney, W.O (1972). 
Aquacu)ture- the farming and husbandry of fresh-water 
and marine organisms. 
Wiley - Interscicnce, John Wiley and Sons, 
Inc. New York. 

2. Harvey. BJ. and Hoar, W.S. (1979). 
Theory and practice of induced breeding in fish. -Ottawa, 

Ont. IDRC 48, p.lII. 

3. Hicklings, C.F. (1962). 
Fish Culture. Fabcr and Faber. London. 

4. Liang, S.W. (1957). 
On the development of inland fisheries in Thailand. 
F AO/ETAP Report to the Goverment of Thailand F AO 
Rep. 653, FAO/57/6/41 17,50. pp. 

5. Smith. H.M. (1945). 
The fresh --water fishes of Siam or Thailand. 

Bull. U.S. Nah. Mus. 188. 

6. Varikul, V and Meenakarn, S. (1973,. 

20 

Report on induced breeding of Leptobarbus hovenii 
in Thailand. (unpublished). 



ACKNOWLEDGEMENTS 

I Wish to ~xtcnd my tanb to the Freshwater Fisheries Research 
Institute (BBPAT) p~rsonnel, namely Messrs. Atmaja Harjamulia, Ondara 
amI Mas Tri Joko Sumarsono who kindly provided and prepared the 
Leptobarbus hovenii brooders for the project, without which the outcome 
of induced breeding practices would have not become a reality. 

My sincere appreciation goes to Dr. Josephine Wiryanti for her assis­
tanl:e in preparing this manual. 

21 



ANNEX )-:I 

INDUCED SPAWNING ON Pangasius pangasius 



AID,497-0286-S-00-4062--00 

INDUCED SPAWN INC ON 

Pa!l]~~_~~S pangasius (Hamilton) 

CARRIEn OUT IN SOUTH SUMATRA. INDONESIA 

By: 

Samruay Mccllakarn 

Fish Brccuing Auvisur 

TIl(' Dircctoratc Gcncral or Fisheries, Inuonesia 
in collaboration with 

Thc United States Agency for Intcrnational Developmcnt 
in thc Ca[!c ClIlture alld Seed Production slIb·pfllject. 

or Ihe Small Scalc Fisheries Dcvclopmcn I Projcct 
Jakarta, July I ()H() 

. \. 

\r,'/', 
r\/, 



CONTENTS 

Page 

PREFACE ................... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ii 

LIST OF ILLUSTRATIONS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii 

I. INTRODUCTION ............................................. . 

2. BIOLOGY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

3. PREPARATION OF BROODSTOCKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

3.1. Collection of broodstocks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

3.2. Rearing of broodstocks .................................... 3 

3.3. Selection of mature brooders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

4. PREPARATION OF HORMONe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

4.1. Hormone .............................................. 5 

4.2. Source of hormones ...................................... 6 

4.3. Administration of dormone ................................. 7 

4.4. Preparation of hormone solution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

5. INJECTION TECHNIQUE ..................................... 8 

6. SPAWNING AND FERTILIZATION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

7. INCUBATION METHOD...................................... 10 

8. LARVAL REARING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

8.1. Type of c:on lainer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

8.2. Food and Feeding ........................................ '. . 11 

8.3. Water supply. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

g.4. Hatchery management ..................................... . . 12 

REFERENCES ............................................... . . 13 

ACKNOWLEDGEMENTS ........................................ . . 13 



PREFACE 

This manual has becn prcparcd within thc framcwork of Small Scale Fishcrics Dcvelopment 
Project, implcmcntcd by thc Dircctorate Gcncral of Fishcrics in collaboration with the Unitcd 
States Agcncy for Intcrnational Dcvclopmcnt. It is primarily meant to disscminatc tcchnical 
and practical knowlcdgc to extension workcrs lind to othcr personncl cngagcd ill t1sh brecding 
activi tics. 

The contcnts dcal with thc induccd spawning, spcciflcally of Pangasiu~ pangasius (Hamilton) 
which has slIccessfully been thc flrstfruit of the author's trials carricd out in South Sumatra 
province, Indonesia. it outlincs the gcncral biological aspects and prescnts thc artificial 
brecding technique of this spccics. Preparation of broodstocks, spawning and fcrtilization, 
incubation method and subsequcntly larval rcaring tcchniquc arc discusscd. Thc prcparation 
of hormonc, collection of pituitary glands, injection tcchniquc are also dcalt with. Finally, to 
make lh\! manual more comprchensiblc, steps of activitics arc also profuscly illustrated. 

JlIkart'I, July 19R6. 

Samruay Meenllkam 

Fish Brccding Advisor 
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INDUCED SPAWNING ON 

Pangasius pangasiu~ (Hamilton) 

CARRIED OllT IN SOUTH SUMATRA, INDONESIA 

I. INTRODUCTION. 

Pa~ius l~angasius one of qui te popular freshwater fish species helongs tu medium-size 
riverine catt1sh. The species is distributed over areas of open-water in Indonesia with great 
potential ill South Sumatra and Kalimantan. The fish is familiarized with locaillame of "Ibn, 
Patin". A 6reat deal of catch comprise marketable-size and only a small part of that consists of 
fingerlings which arc thell usually reared and stocked in floating cages or earthen ponds. 

Pangasills J!!!!1~~jus being an omnivore, is characterized by its ahility Lo grow very fast ill 
captivity with any kind of food. In Palembang area, the specie~ reared in the l10aLing cages or 
earthen ponds is extensively fed with locally availahle food stllff like small trash fish or food' 
remnants ~lJch as frog's leg, chicken gut, soy bean curd even with all kinds of food wastes disposed 
from the kiLchen or market. Considering that the area is quite rich with other better-quality 
food ingredients such as fish meal, soy bean meal, rice bran, hroken rice etc, recommendation 
should therefore be made to intensify the fish culture by utilizing the locally available diet to 
improve the feeding practices. 

Moreover, one of other constraints that hinder the effort in intensifying the culture of 
Pallgasiu~ pangasill~ is caused merely by lack of t1ngerlings. Thi~ is one of the reasons tha t the 
Directorate General of Fisheries, in_collaboration with the United States Agency for International 
Developl11ent implement applied research on induced breeding trial and subsequently in 
increasing seed production. 

Figure 1. Pangasius pOllgasills (f1omilton). 



2. BIOLOGY. 

Pangasius pangasiu~ originally is riverine fresh·water species, potentially found in Kalimantan, 
Sou th Sumatra and also Thailand. This species may be recognized by :1 combination of structural 
characteristics and unique colour feature. The vomerine teeth were in 2 separate quadrate patches 
as hroad as the eye, flanked by 2 narrow lenticular palatine patches as long as the eye. 
The maxillary barbels barely reached the base of the pectoral fins. The anal rays were iii, 23 or 
29. The exil of the pectoral fins had 4 distinct pores. Back light grey-green, top of head light 
green, sides pearly white, belly dazzling white, sides of head and front jaws pure creamy white: 
dorsal fin hyaline-pink, caudal mostly pink, with dorsal part of upper lobe grey, anal hyaline 
distally, pink at base, ventrals and pectorals hyaline, adipose fin green-grey with a broad white 
posterior margin. 

The !rlr£est fish attains nearly one metre and weighing 15-18 kg. They are omnivorous, 
subsist on any kind of food material, but during the begining of life until attaining fingerling 
size, they rather be morc carnivorous. As riverine fishes, they spawn in the river during rainy 
season. The brooder produces adhesiv.: eggs with fecundity about 100,000 - 130,000/1 kg of 
female weight. The incubation period is abou t 40 - 44 hours at water temperature of 27 -29°C. 
Larvae and fingerlings subsist on zooplanton and water insects. 

3. PREPARATION OF BROODSTOCKS. 

3.1. Collection of brood stocks. 

As previously men tioned that all-sizes of fish are captured by the flshfarmers from the natural 
habitat. The larger-size fishes, are supposedly quite appropriate for prospective broodstock, 
but since the size is too big the fishermen find it difficult to handle and transfer the adult fishes 
from the fishing ground to the floating cages, because they can easily get injured themselves 
and will cause high mortality during transportation. 

Fingerlings seem to be more conveniently collected for prospective broodstock, although 
they have to be reared for a further year to obtain the sexually mature brooders. The adult 
fish will be effectively spawned during their 3 to 7 year of age. 
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Figllre 2. Collection of broodstocks. 

3.2. Rearing of broodstocks. 

At Gandus (Musi river) where the station of trial was located. the brooders were reared 
in the floating cages measuring 2 x 3 x 1,5 m3 in which maks and remales were stocked together 
with the stocking densi ty for 10 fishes per square metre. Cooked food with protein content 
of about 30% was prepared ror the feeding and was given at the rate of 4% (dry \'Ieight) of body 
weight. Trash fishes or slllall fishes at ahout 10% of body weight were supplemented twice a 
week. The cooked food was formulated as follows. 

Fish meal 

Rice bran 

40% 

40% 

Broken rice. . . . . . . . . . . . . . . . 18% 

Vitamin .................. 2% 
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Figure.l. J.'loulillg cage for rearillg hmods((}cks. 

13 Sdl'l'Iion of lIlature hrooders. 

Pallgasills l'allgasiu_~ will norlllally he able til ovulate and ready fur spawning during the 
l;nll)' s..:ason hl'tween Octohcl til March. Since sexually mature and heaithy brooders arc 
plelL!tjuislte fOI allY kind PI' indlll':L!d ~pawning IHocL!dure, therefore, maturc fcmalc and malc 
hl)()ticrs IIIIISI h..: s..:kcled with car," and I.?xacl. 

F~~lIre"'. Selet"/ iOIl IIf 11/1111/1'(' brooder. 



In mature females, the ripe eggs should attain the fourth stage of development process. 
The eggs will be rounded shape and greenish grey, the ovaries weighing about 10---15% of body 
weight. There are physical II1dications of male and fem~le brooders that are in ready·to-spawn 
condition. 

The females h~ve big, well-rounded ,JIId soft belly, vent reddish and swollen, whereas in 
males, the genital opening becomes reddish and the milt will be in oozing condition when the 
abdomen being sl ripped. 

4. PREPARATION OF HORMONE. 

4.1. I-Ionnone. 

Hormone IIIHmally admiuistered for induced breeding is made up of biological compound 
produced in the pituitary gland of endocrine system. The hurnlOne is secreted to control 
reprodllctive events. In nature, the reception of en vi ron Ille n tal stillluli such as, day length (photo 
period), t':llIjlerature, and the al\lount of rainfall is mediated by nervous system and involves 
the passage of information from sensory receptors to brain. This neural information. uDon 
readling thl: hypothalamus, determines the activity of the pituitary gland through chemical 
mes~engcrs terrl1eu releasing hormones. These in turn, stimulate th~ pituitary gland to release, 
into Ihe general circulation, a hormone whose target organ is the gonad. This horll1one is termed 
a gonadotropin_ In young animals the hormone is not well developed until they reach adult 
stage in which the pituitary gland produces sex hormone to facilitate reproduction. 

fo"igl//,(' 5. I'illlila,..!' glal/d. 
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The pituitaiY gland is located underneath the mid brain of animals. Environmental stimuli 
such as rainfall, optimum temperatUie and Wl).ter quality conditions facilitate the spawning of 
fish. This is one of the reasons that almost all riverine species require favourable conditions in 
bringing about the pituitary gland to ser.rete the hormone in enhancing maturation of eggs and 
sperm before natural spawning takes place. 

There ate two hormones considered tl) be effective for inducing the spawning process, i.e. 
Luteinizing Hormone (LH) and Folicle Stimulating Hormone (FSH). The pituitary gland of adult 
fish usually contains both LH and FSH which al'e important factors for induced breeding. 

4.2. Source of honnone. 

The pituitary gland being employed to induce the female to release eggs, is usuillly collected 
from the same species or temled "homoplastic pituitary extract". However, after severa! 
experimentations, it has been indicated that the pituitary gland of common carp can be 
effectively manipulated to induce every other species, particularly in induced spawning of 
Pangagl:l.!! I'angasius, the pituitary gJ:md of common carp is, in point of fact, more effective than 
that of Pangasius pangasius itself. Therefore common carp is referred to as "universal donor". 

In some species, i.e. Pllngasius pangasius, Pangasius sutchi. Pangasianodon &i~ ~tobarbu3 
hnvc!!ij, ready-made hormone-extract is currently being employed, because tltis pure hormone 
contains about 90% LH and 10% FSH. Therefore, in induced breeding process the hormon­
extract used should be complemented with the extraction of homogenized pituitary gland extract 
to supplement the FSH content which is lacking in the hormone-extract. Without the addition 
of CTlIde extract of pituitary gland, the process of spawning will not effectively take place. 

Following arc a number of hormone-extracts that commonly administered for induced 
breeding practices in Thailand. 

Those arc: 

Name 

HeG (Hull1an Chorionic Gonadotropin) 

Pregnyl 

Physex 

Chorion 

Synahorin 

Pare hormone 

'*) Illternational Unit 
**) Rodent Unit 

G 

Unit 

IV "') 

IV 

IV 

IV 

RU**) 

RU 

; \ 
/) 

\./ 



4.3. Administration of honnone. 

In induced breeding procedure, the pituitary gland are collected from donors. The dosage 
of pituitary gland hormone mixture that injected to the brooders should be in optimum ration, 
othelWise the process of spawning will not successfully take place. 

There are two methods of calculating the amount of pituitary gland required for induced 
spawning by applying weight (mg) of gland and dosage. The first I1Il!thod is considl!red rather 
laborious, for the glands should be preselved in pure acetone or absolute alcohol before being 
dried up in dessicator. The dried tissue is then accurately weight up. 

The dosing method is preferable recently, particularly in Thailand because it is easier to 
measurl! body weight of both recipients and donors in adjusting the optimum dosing requirement. 

Jose 
donor = ---
recipient 

1 dose 
I unit donor = ------
I unit recipient 

4.4. Preparation of honnone solution. 

The pituitary gland located underneath the brain is removed using a pair of forceps 
by chopping off and opening up the upper part of donor's head. The gland should then be finely 
ground in a homogenizer and added with either distilled water or 0.7% sodium chloride solution. 
nH~ whole solution is used to inject the brooders. 

The volume of solution is adjusted between 1-2 mls depl'ndinl~ on the size of the brooders. 
Normally I 1111 of solu tion is administered to I kg body weight of recipient. 
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[,. INJ EC1I'ION 'I'E :IINIQUE. 

"'gllft' 6. IIIIfUIIIIIS('II!ur IlIjt'Clif, II, 

n il' ,\Ohlll11 11 i~ h~Jc~'lcd illlr:lllhl$Cul:ul), IIJ Illc fcltI~ltc :cdpil'UI nn all)' pari ur a(cu such 
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tl lrd les Cl e. I Ill' l'all~~i1h 1!!!!.Ig:l:~S is \'C I)' ClIllVCllicl1lly illj<'C INI ,II the b!lck pari or dors;!1 
1111 , hC:!,.ll '<:l' ItlC hl,)\h!crs ':::111 he kl'pt in Ihe water while Ihc inject ion lakcs Il l;!cc. 

'1'11,'0 i ll ~ I..1rnl·nl ~ II I iUJcurlil ll :lIl' giwl1 In Ihe C;!!!I::;!.~ iu s l!.i!.m;asius t:roodc rs; the in lroductory 
01 pr"l'llrui tl l)' (]nSl' uf I ,U plUS laO IU followed hy litwl or dcci~ivc duse (lr 3.0 plus 500 IU 
hlllllH"lc'C\ trUIlI. l!CtWCl'1I thc Illepanliury and decisive duse there is a lirnc'];LpsC nr 10 to I:! 
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'fil l: dul:l11 ur II. h:'1:;'" I • • 0< Ill ilows : 
- --

I" i'lstall1ll'l1 l 2nd inslalllll'lH 
Ill' illjec ll oll nl' i1lJcI: t1011 'rimc ,J:I PSt' QVLI I:llioll Itulclled 

Wei!!lll hetween "fler I 5l \llli (%) 
5 11111)10 j I k~) Pl, lice PC I IICr. 1st ::!nd injct.: tinn 

ldo~l'JI (IU) (1IoSl') (I U) inS[:lhncnl (hullfs) 
.lhl1(' I \ 
\\dghl 

I~') 
J 

1,5 1/.l.5 ~uCJ , / 111.51 .mo I I 18 80 , 
J,l J 11I.1,U Juo 3/I J,O $O() I I 18 RO 

3 15 t / .' oS 100 3/7,5 SOl) II 2~ 50 
1)0 11 11 1' U .. lll t-: ('III11I1UJl i l' :l/ jI 



6. SPAWNING AND FERTILIZATION. 

Immediately, after the final injection the brooder should be returned to the hapa whicli 
has been suspended in the tank or cage. The brooders mU3t be carefully watched for indications 
that the eggs :tnu sperm arc ready to be stripped. 

In r.an~ius_-p!!.J!gasi~, stripping is a convenient way to enhance fer1i1ization process. 
When the eggs begin to now freely, in which case the event can occur b('twecn I ~.-n houls 
after the tirsl injection, the females to be netted gently for being stripped first during their 
ovulation period and the eggs arc then placed in a dry container (Plastic bowl) Immediately, 
the males arc also stripping olT and the speml(lllilt) is 1hell put in10 the same con1ainer. 
The eggs and sperm are mixed together very gently using feather for half of a Illinute before 
adding water to cover the eggs and stirred for 1--2 minutes to rinse and release mucous. [n this 
dry method, the fertilization takes place immeuiately after the water is adued. In wet me1hod, 
the eggs anu sperm arc mixed together with water in a container. Following 1his process which 
completely takes about I hour, the eggs will be transferred into an illcubator or hatching devices. 

Figure 7. StniJpillg eggs or speml (Dry lIlethod) 

\ 

( 
\ " 
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Figure 8. Ferrili::lltillll (I/'(}cess takes place wilile tlie eggs Iwillg rillsed of/ 

7. INCl'B:\TI()~ \IE'I'1I0)). 

The eg~, l.t· I'angasius pangasius is adhesive type. /latching kakaban or hapa systelll illllllersed 
ill stagnant watel is lIsed ror hatching tllis type 01' eggs. /latching rllnnel or Jar system can also 
he operatL'd, pr(\vidL'd tlrat the fertilized eggs IllllSt he rinsed with muddy water to release tire 
nlllCOllS herlll'_ hatching. 

Water qllality is a criticrl factor dllring the hatdling process. The water llIust he fresh, clean 
and clear. Tl'lIIlwratllle shollid he lIIaintained hetween 27 - -3Uoe for hatching this adhesive type 
Ill' eggs. Tire hatdlillg Ill'rille] llf I'angasius pangasi!l.li cggs takes abollt 40- 44 hours at water 
tClllpcratllle of .~7 30D C. 

,'.' 

f 1 

n~lIr(' (). I/atcitillg III ('ggs (I1il/la). 
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8. LARVAL REARING. 

Larval rearing is one of the activities should be carefully preparcd because the production 
of fingerlings will particularly depend on the way the larvae being treated during their critical 
period, although every step of breeding process like selection of brooders, injection technique, 
fertilization and hatching sh0uld be carried out thoroughly. 

There arc seve-ral crucial points should be taken into account in the process of Pangasius 
pJ!!l.!l.!!.!i.ius larval rearing: 

X.I. Type of container 

Arter the fertilized eggs arc hatched out, the newly larvae arc suitably reared in the aquarium 
or concreatc tank during their first IS.day of life in order to make the cleaning of container 
easier. After 1 )·day of age the larvae can then be tranferred in to the nursery earthen pond or 
!loating net with small size meshes. 

8.2. Food and Feeding. 

Two different types of food arc given to fish fry in a form of life food such as zooplankton, 
tubifex, brine shrimp cr artemia etc. and supplementary food like egg·yolk, rice oran, fish 
meal elC. Moina is particularly good for larvae rearing. 
Within 2-3 days after the eggs hatched out, when the yolk sac begins to disappear, the P..l!Ml.l_~ius 
l?~E~~!!:!~ larvm- will be able to cat immediately. 

Live food, is l:fUcialIy f'~quired for feeding fry during 15 day of life, because the food will 
retain longer in every part of water and will not pollute the container. Supplementary food 
is given to the fry aft<!r 15 days old when the fry being reared in the earthen ponds. 
Live food is still required during the period of life in the nursery which can be provided by way 
of fertilizing the pond. 

The feeding rate can not be calculated from the percentage of body weight, but the ,ll10unt 
of food should be estimated according to the density of fry and the size of container. 

8.3. Water supply 

Thc water, during the first IS·day of life supplied for the young fry should be clean and 
should contain no harmful substances. During this period the container should be cleaned and 
the water should regularly be changed every day for about one third of the volume. Aiter IS·days 
of their life where th!' fry are nursed in the earthen pond, fertilizer should be applied to provide 
Iivc·food. 

II 



8.4. Hatchery manngement. 

Hatchery management is thl! most important aspect to be undertaken. Preparation of food, 
optimum reeding rate. feeding time, preparation of water supply, control of temperaturc, 
aeration system, prevention of di~eascs amI predators should be carefully preparcd. 

Diagram of Larval Rearing for rangasius ~l:I_J!gasius. 

Age 
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Activity 

Stripped cggs, sperm, dry method. 

- In hapa, indoor hatchcry, during 40--44 hours at watcr temperature 
27-2l)°r., 
Moved to aquariums or fibreglass tank. 
Put antibiotic about 250 l11g/,!quariutn . 

. - Put som(! salt (Sodium chloride). 

Fl!cdinC with live moina twice/day. 
Clcan the bottom or aquarium by syphoning techniquc . 

. - Changc thc water about a half af aquarium. 
Put some salt (Sodium chloridc) about 0,1%. 

- Fccding with tubifex, red worm twice/day. 
Change water, c1can the bottom of aquarium, antibiotic, and 
salt still being applied. 

Sizc about 1.5 inchcs. 

Moved to the nursery cagcs (in thc river) or earthen pond. 
- Fcd with supplcmentary fod (woked food) or minced (rash 

fish. 

Temperature should be main tuincd about 2B·--30°C. 

Figure lO. Larval rearing activi~}I. 
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PREFACE 

This manual has bccn prcpared within thc framcwork of thc Small Scale Fisheries 
Dcvclopml'nt Project implcmcntcd by thc Dircctoratc General of Fishcrics in collaboration with 
the United States Agcncy for Intcrnational Dcvclopmcnt. 

Its primary objcctivc is to disscminate the author's technical mId practical knowledge to 
extcnsivn workcrs and to other personnel cngaged in fish breeding practices which ultimately 
to increase I1sh production. 

Thc contents of this manual deal with natural hreeding of Notoptcrus horneensis (Blecker) 
under con trolled condi lioJls, which has successfully, for the first time, been carried out in South 
Sumatra province. It outlines the general biological aspects of the species, preparation of 
broOllstocks, setting-up the spawning ground, spawning activity, incubation of eggs and the 
suhscqul'n t rearing of larvae and fry. To make the l1lanual more comprehcnsible, steps of 
activities arc also illustrated. 

J akarla, August J 986. 

Samruay Meenakarn 

Fish Breeding Advisor 
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1. INTRODUCTION. 

Notopterus llom~f1sis (Bleeker), is very popular among freshwater species in Indonesia, 
particularly. in South Sumatra province with the local name known to be "Ikan Belida". 
The fish is traditionally important commodity, because of its good taste and navour and it is 
also excellen t for making crackers and fish ball. The products are not only consumed locally, 
but also distributed to other regions. 

It is evident, however, that the production from the nature does not seem to sufl1ciently 
mcet the high demands. There is also indication that due to some changes in environmental 
conditions, the species is thrcatened hy extinction in their natmal habitat and that the production 
sllllws declining trelld. 

Realizing these facts, the Directorate General of Fisheries in collaboration with the United 
States Agcncy for In ternational Development have set up a Programme on breeding of 
Nolopterus @.rneensis under the establishment of tllP Small Scale Fisheries Development Project. 

" 
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Figure I NOloplerll.5 /mrneellsis brooder. 



2. BIOLOGY. 

Notopterus bomeensis belongs to one of large-size freshwater fishes, found in rivers, and 
swampy areas distributed over Java, Kalimantan, Sumatra, India, Burma, Malaysia and Thailand. 
The body is elongal'!d, broad, compressed and finely scales. The IIsh is also consisted of large 
mcmbranous opercular flap; teeth on jaws; tonges; vomer; palatines and pterygoids; double 
serrated ridge along the median line of the very short abdomen; small 'uftlike dorsal fin inserted 
ncar the middle of the long back; ribbonlike anal lin with 100 or mOn! rays occupying seven -
eights of the length of the head and body; small caudal fin conflui!nt with the anal, and 
rudimentary ventral fins. Upper part of the body is black-grey colour, and silver or grey at the 
lower part, normally without spotted in the caudal lin region. 

Notoruerus bomeensis is a carnivOl':, subsist~ Oil insects, "'1d small surface-swimming IIshes. 
They naturally belong to the mating spawning IIshes, eggs deposited to stumps and cared for 
by the males. The fecundity is about 5.000-10.000 eggs, depending on the female size with 
the incubation period takes about 6-7 days at watcr temperature of 29-31 °e. 

Figure 2 fence-system for rearing brooders. 
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3. PREPARATION OF BROODSTOCKS 

The breeding programme of Notop.terus bomeensis was initiated during the r; ,cal year of 
1985--1986 ot' the Small Scale Fisheries Deyelopmen t Project. The brooders were collected 
from swampy areas at Tanjung Pering district and were strictly selected according to their age 
and size. Usually, males and remales attain their weight of oyer 3 and 4 kgs, respectiYely, to 
become sexually matllre, and be in ready.to-spawn during the season. At the time, more or less 
50 pairs brooders, in about their second year were collected for stock. The sex ratio being one 
female to oni! male. 

The male's sex organ is distinguishable from the remale's one. A small and tiny papilla, 
nex t to the opening llf cloaca is easily recognized, whereas the remale's organ rorms a small 
rounded tiny opening. 

Figure 3 Selection of male and female fish. 

In the swampy areas at Tanjung Pering and L..cbung Karangan districts, the brooders were 
reared in fence-system made or bamboo measuring lOx 20 x 4 m3 in which males and remales 
were stocked together, 



The stocking dcnsity bcing onc fish in 4 m2 , and small tlshcs wcre used for fceding. Thc 
brceding preparation was commcnced 3 months bcfore the spawning season in Septcmbcr, 1985, 
when the water level nuctuated betwccn I to 4 mctres decp. 

Figllre 4 Spuwllillg ground. 

4. SETTING-UP THE SPAWNING GROUND. 

Two bamhoo fences of lOx 20 x 4 m:; cOllstructed on the nat and muddy bed of thc swampy 
areas. were not only used for rearillg the brooders hut were also, at the samc time. sct up for the 
spawllillg groulld. Illside. the stumps or woodell sticks were posted every 2 metres interval for 
the eggs heing attached to. Floating weeds found Oil the surface and other watcr plallts wcre 
left to grow alld used as hidillg place for the f1sh. 

I{'\ ' J 
"1.,,·u 



S. SPAWNING ACTIVITY. 

The brooders were stllrted to be eollected and reared in September 1985 and the males and 
females were stocked together in the bamboo fence. During the rainy season (in October 
March) the water in the swamp normally rose and in the spawning glOund l1uctuated between 
I to 4 metres. 

In December 1985, when the water level in the spawning ground remained 2 to 3 metres 
in depth, thell: was an indication that the brooders were in the mating behaviour. When they 
were in pairs swirnming around the posts and frequently splashing about the surface, this 
indicated that during this period the spawning activity was taking place. Fertilized eggs were 
laid and deposited to the posts, about half to one metre above the bottom of the ground or 
about 1.5 to 2 metres under the surface. 

During the spawning activity the paren tal care of eggs developed only on male fish. 

Figure 5 Checking the egg-nests. 



Tl:wuglhlll l Ih,! hatching pcliod the male usually is in assiduous aHemlall ce, Nalural eneJllies 
comprising, fOI the llIUSI POlrlJ uf small fis hes Olre drivcn ofr. An equully impor tan l du ty of the 
Illal" is keeping Ihe cgg,s ueraled ami free from thc sed iment by fann ing movemcnts of the lail, 
In the sluggish water o f swamp the e~ nlay became covered with sedimen t, which prevcnts 
nornlal deve!upnlent an d induces the grow th of fu ngus, If the guard ian is rcmoved the cggs 
;HC preyed on by smull fishes anti those thaI escape arc coaled wit h scdimcnt and ult imutely 
usphyxia tetl, 

Figure 6, CUffillg tile egss-/m/('11 SfllIllP , 

6, INCUIINJ'ION OF EGGS, 

III till' ICllcc,syslelll. the fertilized egg..~ that attached tn the pusts were easily des troycd 
hy small fis hes ulld sedi mcntury p:lrlicfcs. Th is WOlS eviuc nt . eSJlecially in the sw,ulIPY areas where 
the pmjcct heing illlplemen ted the waler was almost stagnan t in which RlIsbora spp was 
plcuOlll iuanl. This wus I)ue or the IC:lsons Ihal in thc n;Hurnl wa ter Ihe hatching rale of th is 
sp~'cic), hCClllllC vel)' IIIW, 

IU 
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Figure 7. //lcu/1mio/l flf eggs. 

Til I.:llut rnl the seed pruduclion, an impruvcd technique W:IS applied hy way of I.:ull ing tiff 
Ihe ~ 11Jmp·pan where the egw; deposited In, which referred to as "nests" .lIld lransfe rring the 
wllnk nests equlp]1l'd willi aeration syslem III the illtlO\lr h'ltehery . Thc eggs still a tt:lched Itl 
IILe lIeS IS wCle Ihl' lI incuhated in 11Il' librcglass m cuncrele ton k m Utluariuni ror 6- 7 days OIl 
IIIC waler Icmpl.'ra ltll c tlf 21)_ J luC for suhscIllIen ll y halching, 

I)lIrin~ IIIC spawllin.:scastJl1 the ncsls shtlulu he ills]lec ted regularly, :1I teUSI once a week, 
otherwise when Ihc mule lish heillg off ils gu;ud Ill l' cggs would he preyell UII by small lishes. 

WhclI the SP:IWllill1; W;lS liver, the cgh-~. tudc n slumps 5hlllli d thcn he dC lacllcd, cut·uff and 
ill1mcdialely I r;Jllsfl'/ red for halchi ng 1Ilidcr ctlnlrnllcd etllldilillllS, The number of cgss depnsilC'd 
tlll Ihe SI\III1 ]1 , l1Iighl he seve rul thnllSilllds ;Iud Ihe eggs pmduced fru m une broodcr ;11 U lime, 
mighl excee d 5,000 {If eyen wca ler Ih:1I1 fO .OOO. 
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Figure 8. /:'ggs deposited 0/1 the stump. 

Transferring the eggs·laden stump from the spawning ground to the hatchery was quite 
painstaking he(;~use a great lIeal uf eggs were broken lIuring transportation. The low hatchability 
wa~ lIIerely lIue to a technical problcm that the eggs-Iallen stump, being put in the oxygenized 
bag. consIstently got in contact with anll unavoidably caused friction between the stump and 
I hL' COli tailler's wall. The transpul tation technique should, there fore, be improved to prevent 
the eggs beillg crushell by employillg a rolling device to hold the stump and that to avoid the 
stump tOllching thL' walloI' thc bag. 
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To prevent and protect contamination of fungi, the eggs should be treated with malachite 
green at a concentration of I : 15 ppt (part per thousand) for about IS-3~ seconds prior to 
incubation step. 

Figure 9. Larval rearing. 

7. LARVAL REARING. 

The size of newly hatched-out larvae were considerably large, about 7-8 111m in length, 
tiny blade bodies and big yolk sacs. They sank and lay down on the bottom, move slowly in 
soml: periodically. After 3-4 day of age, v/hen their yolk sacs began to disappear, they were 
able to eat live food. Moina and Daphnia were suitable for feeding. because their mouths were 
large enough to consullle the bigger-size live food directly and that they were not necessarily 
fed with egg yolk or Rotifer during their early life. 
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Notopterus borneensl~ fry had a nocturnal eating habit. They preferred to eat at night time 
and were also very active. During the day time they stayed shoaling rasively at the corner of 
container or hiding places. In the indoor hatchery, thc newly larvae were rcared in the aquarium 
equipped with aeration-system. They could also be reared in a concrete tank filled with tap­
water which left for a few days to let the water settle down beforc use. 

Artcr the yolk sacs disappeared, they were fed every day with live moina until their 3-week 
of life. Fresh fish minced finely was thcn given to the fry or alternativcly thcy could also bc fed 
with supplementary feeding which was casier to find in thc region. 

During the larval rearing, the water quality should be carefully inspected. To avoid pollution, 
the watcr should be changed and refillcd regularly. 

Figure 10. Changing the water. 
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Age 

I. Fertilization 

2. Hatched out 

3. Newly larvae 

4. 4-21 days old 

5. 3-6 weeks old 

6. 1 Yl month of age 

DIAGRAM OF LARVAL REARING FOR 

Notopterus Borneensis 

-= 

Activities and facilities 

Natural spawning in fence-system. 

In aquarium and fibreglass tank in indoor hatchery during 6-7 
days period at water temperature of 29-31 °C. 

- Reared in aquarium, 
Antibiotic being applied at about 250 mg per aquarium. 

Fed with life moina and given in the evening 
- Changed the water about a half of aquarium every day. 
- 0.1 % Salt ;,So-lium Chloride) was applied after the water been 

changed. 

- Size attained about 1 inch or larger. 
- Fed with minced fresh fish. 
- Changed the water, cleaned the bottom of aquarium. 
- Antibiotic and salt still being applied. 

Size obtained about 2 inches. 
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ANNEX J 

LEAFLET FOR Leptobarhus hovenii and Pangasius pangasius 
CULTURE 
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