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ABSTRACT

Until recently, although 11 pangasi id species were recognized in the Indonesian ichthyofauna. the on"

Pangasius cultivated in Indonesia was the "jarnbal siam" or "pat in Bangkok". Pan gasius hypopluhalmus

With the view of utilizing the biological diversity of the local ichthyofauna, the potentialities of some

Indonesian Pangasius species for fish culture have been studied since 1996 during the "Catfish Asia" research

program supported by the European Union. Among these pangasiids, Pangasius djambal Bleeker reaches

large size (more than 10 kg individual body weight) and is one of the fish species most appreciated b~

consumers in Sumatra and other Indoncsian areas. The zootcchnical evaluation of this species has shown
its valuable characteristics for aquaculture. The mastering of artificial propagation of P djambal in

captivity has permitted to overcome the major bottleneck to its culture by offering new possibilities of

fry availability for fish farms This paper provides a synthesis of the present knowledge on the biology and

culture of P djambal, considering the following topics: natural distribution, morphological and genetic

characteristics, broodstock management and induced breeding, larval development and rearing, growth at

different stages of development, environmental tolerance, pathology, and llesh characteristics and com­

position. All together, the results represent the first biological bases to the promising culture of P. djambal

in Indonesia.
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ABSTRAK

Pan gasius djamb al: Calon Spe sies Baru unt uk Budi Daya Ikan Indonesia

Sampai saat ini dari 12 spesies patin yang dikenal dalam fauna ikan di Indonesia. baru Pangasius yang

dibudidayakan, yaitu "j arnbal Siam" atau "patin Bangkok" (Pangasius hypophthalamus). Dari keaneka­

ragaman hayati fauna ikan patin lokal, potensi untuk budi daya dipelajari sejak tahun 1996 dalam proyek

penelitian "Catfish Asia" yarig dibiayai oleh Masyarakat Ekonomi Eropa, Di antara spcsies patin yang ada.

Pangasrus djambal Sleeker dapat rnencapai ukuran lebih dari 20 kg bobot badan dan merupakan salah satu

spesies yang paling diminati konsurnen di Sumatra dan daerah lain di Indonesia. Hasil evaluasi biologi

menunjukkan bahwa ikan ini rnempunvai karaktcr yang menguntungkan untuk budi daya. Kemampuan untuk

mernbenihkan melalui pemijahan buatan dapat membantu memecahkan masalah kerersediaan bcnih untuk

budi daya. Makalah ini rnenggambarkan has il sintesis biologi dan budi daya P. djambcl dengan menekank an

pada pokok bahasan rnengenai distribusi di al aru. kar aktcr perkawinan buatan, rnorfologi dan geneuk.

pengclotaan induk dan pernijahannya. perkernbangan dan perawatan larva, perturnbuhan pada berbagai stadia.

tolerunsi lingkungan. patolcg i. kar akter dan kornposisi dagingnya. Hasil sintesis tersebut merupakan

iuform as i biologi dasar yang dapat digunakan untuk mengcmbangkan P djambal di Indonesia.

Kat a kunci: Pangasius djambul, mortorncrr i. genetik. prop agasi artifisial, budi d;\\ a perairan

C atlish~s of the fami':- Pangasiidae
are 01 great econonuc Importance

in Indonesia. Although 12 pangasiid
species were reported to belong to the
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Indonesian ichthyotauna (Roberts and
Vidthayancn. 1991: Pouyaud et ai.,

2000). their biology and potential for
aquaculture remain largely unknown.

Up to now. Pangasi us hvpophtha.nuts

Sauvage, 1878, (senior synonym of
Pangasius sutch i) initially introduced
from Thailand in 1972. remained the
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Figure 1. P. djambal, witll dorsal and l'el11rllll'iews oftlle IIeati.

•
,only pangasiid catfish produced in

aquaculture in Indonesia. Before the
systematic revision of Pangasiidae by
Roberts and Vidthayanon (J 99 J) and
the study of phylogenetic relation­
ships among pangasiid species by
Pouyaud et al. (2000), P hypoph­
thalmus ("jambal Siam" or "patin Bang­
kok") \Vas known as Pangasius sulchi.

Among the local pangasiids, P.
djambal Bleeker, 1846, is one of the fish
species most appreciated by consumers
in Sumatra and other lndonesian areas.
It reaches large size \Vith individual
body weight of more than 20 kg.
Ho\Vever, up to now its culture has not
been possible due to the lack of fry.
Contrarily to the statement of Roberts
and Vidthayanon (1991), P djambal has
never been utilized in aquaculture so far.
This confusion may result from the fact
that "jambal" is a common name given
in Indonesian language to several
Pangasius.

Since 1996, as a part of the "Catfish
Asia" Project supported by the Europe­
an Union, the Franco-Indonesian
collaborative research program nas led
to significant basic and applied results
in the fields of pangasiid systematic,
biogeography, biology, and aquacul­
ture. Among these results, it has been
shown that P djambal presents
valuable zootechnical performances in
comparison to the introduced species P
hypophlhalmus. The first success of
hormonal induced ovulation, artificial
fertilization and larval rearing of P.
djambal was achieved in 1997
(Legendre el al., 1999a). Since that time,
the feasibility of fry production from
captive broodstock has been demon­
strated repeatedly and now allows the
aquaculture production of P djambal to
be initiared.

This paper provides a synthesis of
the present knowledge on the biology
and cullUre performances of P djambal.

NATVRAL DISTRIBUTION

The numerous sampling campaigns
of pangasiid catfishes carricd ou! ail
over Southeast Asia during the "Catfish

Asia" pro gram provided a detailed
information on the geographical distri­
bution of species.

P. djambal Bleeker (Figure J) is
presently known from mos! of the major
drainage's of Sumatra, where it was
observcd in the Musi, Batang Hari, and
Inderagiri Rivers. The species also
occurs in Java, respectively, in Brantas
and Solo Rivers and in South Kaliman­
tan in Barito, Mendawai, and Kahayan
Rivers. Although the type locality of P
djambal is Batavia (former name of
Jakarta), nowadays the species seems
to have disappeared from ail river
basins of West Java as a probable result
of over-fishing, \Vater pollution, and
dam construction. By contrast, the pre­
sence of P. djambal in Sumatra's ri vers
was reported for the first time du ring
the "Catfish Asia" program.

MORPHOLOGICAL
CHARft~CTERISTICS

Extemal morphological description
was performed using a dial caliper for
19 measurements taken point to point
on the carcass of 36 specimens and by
counts of fins rays and gill rakers on
the first arch (Table 1).
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Referring to Roberts and Vidthaya­
non (1991) and personal observations,
the maximal size of P. djambal exceeds
1,000 mm standard length (SL).

Gcnctic Charactcristics and
Morphologie Affinities with
Other Pangasiid Spceics

ln Indonesia, P. djambal could be
easily distinguished from other Panga­
sius species with the allozymic locus
Fructose biphosphatase (FBP, Le.
3.1.3.1 l, 1iver) or from the sequence of
its cytochrome b gene (Pouyaud el al..
2000).

Another enzymatic system (protein
total) allowed to differentiate easily and
quickly P djambal (allde 100 for locus
Protl; allele 105 for locus Prot:.?) fiom P

polyuranodon (allele 90, Prot): aile!:

105, Prot2), P hypophlhclmus (allek
100, Protl; ailele 100 and 150, Prot:.?), P

nasulus (allele 90, Protl; allele 160,
Prot2) and P. kunyil (aile le 90, Prot 1;
allele 50, Prot2).

An allozymic study (25 loci) per­
formed on 42 specimens originating From
Sumatra, Kalimantan, and Java revealed
that P djambal was characterized by a

P. djC:lI1bal
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Table 1. Measuremellts and meristic cOll/ltsfor specimens ofP. djambal from
Java, Sumatra, ami Kalimalltall. Measurements based011 specimens
;::227mmSL.

Measuremenls Il mcall min. max. SO

Standard lenglh (mm) 36 227 633
Head Icnglh (%SL) 36 236 22.4 24.1 0.5
Snoul Icnglh (%HL) 36 43.9 37.5 50.0 2.9
Head depth (%HL) 35 50.4 44.3 60.2 3.5
Predorsal length (%SL) 36 37.2 34.7 40.0 0.9
Caudal peduncle dcplh (%SL) 36 8.1 6.9 9.2 0.5
Eye d iameler (%HL) 36 14.8 J 1.3 18.3 1.7
Widlh moulh (%HL) 36 43.6 36.7 48.2 2.7
Interorbital distance (%HL) 36 58.8 52.2 69.6 36
Distance snout to isthmus (%HL) 34 49.6 40.6 56.3 40
Po;[Oclllar length (%I1L) 35 35.2 30.4 40.4 2.6
Body width (%HL) 3·1 783 70.1 84.3 3.7
Pre pectoral length (%SL) 35 20.9 19.0 22.5 o 8
Prepdvic length (%SL) 36 47.9 44.9 52.0 2.0
Vomc<lne width (%HL) 3n 21.0 17.2 26.4 1.9
Vomerine length (%HL) 36 53.9 24.4 66.7 10.5
P~iJ 2.t; ne length (%HL) 36 13.9 11.3 15.6 1.2
Palatine width (%HL) 36 4.2 3.1 6.4 0.6
Ocrsal spinc width (%OSL) 36 21. 3 10.2 26.8 2.9
Gill rakers number 34 27 41
00r5al rays 36 6 8
Pectoral rays 35 9 13
Peilie rays -.. 6 7-'~

Anai rllYs 34 27 ' 1-'-

SO : standard devialion
SL : standard lenghl
HL : head lenght
OSL : dorsal spine lenght

BROODSTOCK
MANAGEMENT AND
INDUCED BREEDING

2a. Body width narrow combined with
short head (FigA) P rheo-

philus

2b. Body width large combined with
long head (Figure 4) 3

3a. Eye small combined with a slender
caudal peduncle dcpth (Figure5) .
...... P nasulus

3b. Eye large combined with a large
peduncle depth (Figure5) 4

4a. Snout length illferior or equal ta
distance from snout to isthmus
(Figure 6) [' kUflyil

4b. Snout length superior to distance
from snout to isthmus (Figures 6
and 7) ........ P djambal

Origin and Status of Broodstock

Between March and May 199ï. é:

captive stock of P. djambal has been
constituted. The wild fish (0.2 - 1.5 kg).
captured by fishermen in the Inderagiri
River (Riau province, Sumatra), were
firstly stocked in floating cages in the
river area of capture, then transferred
by car (about 8 hours transportation) to
the Sungai Gelam Station (Regional
Center for Fresh\,,Iater Aqua culrure
Development = RCFAD) in Jambi, Su­
matra, where they were adapted to pond
environment du ring 2 to 4 weeks.

In June 1997. a part of lhese fish
remained at the Sungai Gelam Station.
while 75 individuals weighing bet\wen
190 and I,l 00 g (mean body \\'cighl of
555 g) were transferred by plane and
car to the Sukamandi research station oc"
Research Institute for Freshwal;;?r
Fisheries (RIFF) (about 15 hours trans­
portation) to serve as future experimen­
tal broodstock. Fish were transponed j!;

plastic bags, under oxygen allllospher:.
llsing a specifically adapled packin,:
technique avoiding bags 10 be CUI b~

the sharp pectoral and dorsal spincs l':'

tïsh (Pouyaud and Sudarto. unpllbl. \.
This technique was fully satisfaclor~

and 100% of the fish remained ali\ <:

after transporta1ion. Based on grO\\I~

0315

la. Predorsal lenglh and head length
short (Figure 3) ...... P polYlirano­
don

1b. Predorsallength long (Figure 3) ....

.............2

et al., 1999 ; and P rheophilus Pouyaud
and Teugels, 2000 . These species share
many morphological characters allowing
high probability of misidentification.
As an example, the palatal teeth share
an identical pattern (Figure 2).

To avoid such misidentification, an
identification Key is given for those
species:

J'. rhéophilusP f1uSlIllIS

~·~i'S geneti~-(:.ttl1,ce((~/ICulllt~~frOI11tlIIOZ)~~~'~!» ~e~l.t!I!IlP. dj3mball
11IIt! ils c1ose~l' relatet! specie.\'. P. hypophthalmus is gil'el/Ils Il refer­
el/ce.

TII/lle 2.

high level of genetic polymorphism
(average aIle lie heterozygosity close to
10% and average number of polymorphie
loci up to 24%).

The phylogenetic n:lationships
performed among ail the Pangasius

species in Indonesia (Table 2), revealed
that P. djambal was genetically closely
related to Pangasills rheophillis Pouyaud
and Teugels, 2000 and P. naslltllS

Bleeker. 1862 (Pouyaud et al., 2000).

Frl'm the morphological study, P.
djalllb.ll appeared to be closely related
to P. pù!.vuranodol7 Bleeker, 1852; P.
nuslliliS Bleeker. 1862; P. kunyit Pouyaud
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Figure 2. MOllllibular teetll (above) olldpalaTtllteetll (below) ofP. djambal, P. kunyit, P. rheophilus, P. polyuranodon,
and P. nasutus. Palmalteetll Îlrell/de a L'elltTllI patcll (vomerille teetll) alllltwo lateral pate/res (palatille
teetlr).
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Table 3. NUlllber IIIlllmeall body weiglil ofse:'(Ua/~1'11111I11refCIlli/les i//ld males
of P. djambaI a vailable in RIFF (SlIktl1lllllldi) a/ld RCFAD (1al1lbi)
slalions ill April 2000.

RIFF Sukamandi

Figllre ï. ,1leaslIrel1lellls Ii/kell 011 llie
liead 10 differellliale P. djam­
bal frol1l P. kunyit (11I01l11i
I1Il1sl be c10sed allli braI/chiai
process visible).
SNL : s/loulle/lg/il
LSBP: le/lglltfrolll Sl/OlIIlo

ù'IIIIIIlIS

Sexual dimorphism

First seXlJalmaturation

No external characteristics allowed
for distinction of sexes (absence of
sexual dimorphism). Males could bc
identified only whcn sexually maturc by
emission of spcrm uron hand-prcssure
onto the abdomen and fcmales when
oocytes cou Id be sampled by intra­
ovarian biopsy. For a detailed evalu­
atioll of sexual maturity, measurements
of oocyte dialllcter \Vcre do ne using bi­
nocular microscope (x 25) equipped
with a micrometer.

ln June 1997, \Vhen the fish caught
in the wild were brought to the Suka­
mandi station sorne males were already
observed as fluent (oozing milt with
slight abdominal pressure), while no fe­
males were found with deve!oping
oocytes. At this moment, the age offish
was estimated from their size between 6
and 12 months. The evolution with time
of the proportions of fluent males,
maturing and mature females are pre­
sented in Figure 8.

The proportion of fluent males
increased quite rapidJy and reached
more than 80% in October 1998 (esti­
mated age of about 2 years), then
reached 100% in September 1999. In
females, the development of gonads
(assessed by intraovarian biopsy) was
slower. The first maturing females were
observed in October 1998 and it is only
about one year after (fish age of about
3 years) that high proportions of
females were found with post-vite110­
genic oocytes (diameter ~ 1.6 mm), apt
to ovulate after hormonal treatment. A
similar evolution of sexual maturity was
observed at the Sungai Gelam Station.
Therefore, sexual maturilY of P djambal

occurs earl ier in males ll-2 years) than
in females (3 years) . .-\11 together, the
resu Its ind icate that about three years
are necessary to constitute a fully
mature broodstock of P djalllbal.

Il is noteworthy lhat a high pro­
portion of nuent P dj,ullball11ales was
observed ail year round and gonad

Male

71
6.7

14.0 - 1101

RCF.-\O Jamoi

" ~-' ,

Fcmak

l)-I

[-1.5 • 15 5)

were 2.6-3.5 kg mean body weight and
males were already sexually mature.

RC~lring Conditions and Scxual
Maturation ofBroodstock

Stocking density, feeding, and tagg­
inuoffisho

At Sukamandi, betwecn June 1997
and July 1998, the fish \Vere placed in

200 m 2 ponds, at a stocking density of
.OA-0.5 fishlm 2• Since October 1999, the
broodstock has been reared in two
separate 200 m2 ponds at a stocking
density of 0.2 fish/m 2• During the whole
rearing period, the fish \Vere fed with a
35-40% crude protein pelleted feed,
distributed two times per day and six
days a week at a daily ration decreased
gradually from 2 to 0.8% of fish
biomass. In January 1998, each fish was
implanted with a PIT tag (Passive In­
ductance Transponder, Fish Eagle ni )

in order to allow individual iden­
tification.

At Sungai Gelam, the broodstock
was stocked in a 400-m 2 pond at a
stocking density of about OA fish/m 2

•

The fish were fed with different pelleted
feed containing 25 to 35% crude pro­
tein, distributed at a daily ration de­
creased gradually from 2 to 0.8% offish
biomass. The broodfish were indi­
vidually tagged with blue spots on the
skin of the belly, corresponding to
Alcyan blue solution injected using a
Dermojet. Such tagging method \Vas
initially used by Institut de Recherche
pour le Developpement (IRD) for other
catfish (Slembrouck and Legendre,
1988).

Male

41
5.1

12X - 6.8]

Female

11 l)

[·U - 1001

P. djambal

Fi,h numocr
Mean body weight (kg)
L'treme value, (kg)

rate observed subsequently in culture
conditions they were estimated to be
0.5-1. 0 year old.

The status of the available mature
broodstock in RIFF Sukamandi and
RCFAD Jambi in April 2000 is presented
in Table 3.

Besidesthese mature broodstock,
other fish stocks born in captivity from
induced breeding in March 1998 (about
300 individuals) were grown on both
stJtions ta constitute future P. djambal

broodstock. In April 2000, the se fish

I.-I/W Journal, Vvl. ]2 No. 1. 20(){) 7
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maturation of females appeared as a
continuous process without apparent
influence of seasons (Figure 8).

Induccd Ovulation, Artificial
Fertilization, and Egg
Incubation

The artificial propagation of P.
djalllbal was obtained for the very first
time in captivity by the "Catfish Asia
Project" in November 1997 in lambi
(Legendre et al.. 1999a.b). Since that
initial success. a total 23 P. djambal
fe:llales \Vere used for induced breeding
trials.

Induced breeding procedure

Females round with oocytes at an
au\unceu stage of vitellogencsis after
illlr:lOvarian biopsy (modal diameter of
lH)-:ytes ~ 1.6 mm), were chosen to
induce ovulation. They were treated

with two successive Injections of
Ovaprim (GnRH + domperidone) applied
at 8 hours interval with respective doses
of 0.3 and 0.6 mL!kg. Males received a
single Ovaprim injection (004 mL/kg)
given at the same time as the second
Ovaprim injection of females. The
sperm was collected by stripping and
directly kept in a syringe containing a
sperm immobilizing saline solution
(NaCI 175 mM), in order to prevent
activation of spermatozoa due to
possible mix with urine. After ovulation,
the stripped eggs were fertilized with
sperm mixed from several males. Egg
incubation was generally carried out in
McDonald type incubators ("corong")
after treatment with clay to suppress
stickiness of eggs. In comparison to
other incubation techniques (e.g. in
stagnant water on the bottom of tanks
or aquarium), incubating P. djambal
eggs in McDonald jars presents several
advantages: limitation of occupied
space in the hatchery. maintenance of
high levels of wata dissolved oxygen
and limitation of infection by fungus
(e.g. Saprolegnia sp).

Results ofinduced breeding

The data on broodfish used, ovula­
tion percentage, fecundity, and hatch­
ing rates obtained in Jambi and Suka­
mandi are summarized in Table 4. So far,
ovulation of P. djambal females was
successfully induced in lanuary, Feb­
ruary, March, June, September, October,
November, and December. during both
the rainy and dry seasons. This strongly
suggests that an all-year-long pro­
duction offry ofthis species is possible,
as it is the case in P. hypophthal/lllls
(Legendre et al., 1999c).

The female body weight rangec
between 2 - 10 kg and the initial ooc~1e
diameter of fish which ovulated after
hormone treatment was comprised
between 1.66 - 1.92 mm. Ovulation has
been obtained in 20 of the 23 treated
females, corresponding ta an ovulation
success of 87%. The three femaks that
did not respond to the hornwne
treatment had an initial oocyte diameter
smaller than 1.65 mm (modal value). The
fish fecundity (number of ova strippeu)
was similar in Sukamandi and Sungai

8 lARD Journal. Vol. 22 No. i. :000



Fcmak Initial N cgg
lIatch i ng

N trcalcd body oocyte Ovulatcd
pcr kg

Location
fCll1aks wcight diall1eter fCll1alcs

fell1ak rate

(kg) (Ill III )
(%)

(x 1(00) ('%)

Jarnhi 12 6.\ ± 2.2 1.70 ± 0.\ 0 83 9.1 ± 5.3 31 ± 26
(:-illrnatra) [1.9-9.5J Il.58- \ 88 J [2.7-20.5] [0-64 J

Sllkamand i Il 6.1 ± 1.2 1.79 ± 010 91 79 ± 2 7 43 ± 21
(Ja\3) f-15-ILO] , 1.60-1 92] [3.1-117 j [10-74]

(jrouped 23 61 ± 1.7 1.75 ± 0.10 87 8.5 ± 4.0 38 ± 24
data [ 1.9-9.5J [1.58-1.92J [2.7-205] [ 0-74]

Mean ± sd: [cxtrcll1c valucs]

-'. ~

," - -1 Tahle 4.

!

Body weigftt, illitialoocyte diameter, ovulatioll percelltage,fecull­
ditY alld ltatc/litrg ratesfor P. djambalfemules treated witft Ovaprim
at tire Sukul/lulU!i researcll cellier ulld SUlIgai Gelam Station.

ing cycle ofthis species. Due to a larger
egg size and amount of yolk reserve,
the larvae of P djambal were bigger (4.5
mg) than those of P. hypophlhalmus
(1.5 mg) at the onset of exogenous
feeding. As a consequence, they were
casier to cultivate and high surviva!
and growth rates were obtained when
larvae were fed Arlem ia naup 1i i. The
characteristics of eggs and larvae of P

djambal and P. hypophlhalmlls are
compared in Table 5.

As Arlemia represents a ratiler ex­
pensive feed, other types of feed \Vere
tested as possible substitutes for larval
rearing of P. djambal. The comparison

Gelam. The mean fecundity of P djambal

\l'as of 8,500 eggikg, but an individual
value ofmore than 20,000 egg/kg was
observed.

The mean diameter and weight of
ova at stripping were of 1.85 ± 0.11 mm
and 3.3 == 0.4 mg, respectively. Hatching
of egg begun 28.5 to 34 hours after
fertilization at a water temperature of26·
30°C.

10 hours

4 days

DiJferellt slllges in tlte [(Irval de~'el{}plllellt of P. djambaillp to Il dllYs OJ

LARVAL DEVELOPMENT
AND REARING

The morphological changes of P
djamba/larvae from la hours up to II
days ofage are presented in Figure 9. A
remarkable point was the early dark
pigmentation of the larvae which even
appeared in embryos before hatching.
By comparison. P. hypophlhalmus was
totally lacking pigmentation during its
two first days of life.

During the first week, the pigmen­
tation of P. djambal larvae \Vas res­
tricted to the anterior hJlf of the body.
After 11 days of age the fins were
almosl IOtally formed and the fish
presenled the general morphology of
the adull.

ln contrast to the situation pre­
\ailillg in P h.l'pop/lIhallllus, no
canllibalism was observed in P. djambal

during lhe larval rearillg which does nOI
appear JS a critical phase of the breed-

/ ..-~.

:~~;lp7 8d",
-..- .

L..-.-. 1 mm

Figure 9.
age.

Il da~s
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Valu,'s with dilTcrt:nl superscrlpl ln the saille colullln are signiticanlly •.lifferenl (P ..:0.05).

Table 6. Filial meall body weig!It and sllrvival rate ofP. djamballan'aefed
different types offeed (mea" ± SD).

Table 5. Comparison ofcllUracteristics ofP. hypophthalmus andP. djambal
egg and larvae.

Fingerling and Pre-adult Stage

of 10 larvae/L). The larvae were firstly

fed with Artemia nauplii, then grad­

ually weaned to a 40% protein dried diet

after 8-9 days of age. During the ex­

periments, oxygen concentration ranged

between 4.6-7.9 mg/L, pH bctween 8.1­
8.6, temperature betwecn 27.3-29.0°(,
ammonia between 0.0-0.2 mg/L and

nitrite between 0.005-0.1 mg/L.

At the age of 15 days, P djambal
reached a mean body of 261 and 394 mg

in the first and second experiments,

respectively. In all cases, the final body

weight of P djambal was significantly

greater than that of P hypophthalmus
(Figure 10).

Fingerlings of P djambal and P

hypophthalmus of a same age were

grown in ponds for 145 days at a

stocking density of 2 fish/m". They

were fed with a 35% crude pelleted feed

distributed at a daily rate decreased

gradually from 3 to 2% of fish biomass.

The mean growth rate ofP djambal was

of 1.7 g/day, while that of P hypoph­
thalmus was of 0.9 g/day (Figure II).

Pre-adult and Adult Stage

The growth of P. djambal caught

from the wild was followed on the long

term in ponds at the Sukamandi station.

The fish were reared at a stocking den­

sity of0.3-0.5 fish!m2 and fed with a 35%
crude pelleted feed distributed at a

daily rate decreased gradually from 2 to

0.8% offish biomass.

Starting from a mean body weighl

of 550 g, P. djambal reached 6.354 g

after 990 days of rearing. This cor­

responded to a mean growth rate of 6.0
g/day. The shape of the growth curve

presented an almost linear shape

during the whole rearing period (Figure

12). This represented an important

difference with P. hypophthallll/ls. tho'

growth of which slowed down dras­

tically after reaching 2.5 kg of mean

body weight (Figure 12).
ln P. djamblll, although the sex of

some individuals cou Id nol be

1.9
3.3

29-40
4 7
2.5
8.6
4.5

No cannibalism
80-90

P djambal

91 ± 7t>
79 ± 5b
3'; ± la
86 ± 5b
82 ± 5t>

Suryival ra[~

(%)

1.2
0.6

20-28
2.5
1.5
5.6
1.5

Cannibalism
50-70

P. hypophthalmus

92.7± 10.9~

20.2± 2.9a
30.6 ± 20,lb
34.6± 0.5b
21.5± 2.6ab

Final mean
body weighl

(mg)

GROWTH OF P. djambal AT
DIFFERENT STAGE
COMPARED WITH
P. Izypoplztlzalmus

60,000 larvae of P djambal have been

produced at the Sukamandi and Sungai

Gelam, and fingerlings have been dis­

tributed to different fish farms in

Sumatra and Java.

Data on growth of P djambal are

presented hereafter for different phases

of the rearing cycle, and compared to

those obtainèd in P. hypophthalmus.

Larval and Early FingerlingStage

The growth of P. djamballarvae was

compared to that of P hypophthalmus
in two successive experiments carried

out in a water recirculation system at

the Sukamandi station (stocking density

4.5 ± 0.8
4.5 ± 0.8
4.5 ± 0.8
4.5 ± 0.8
4.5 ± 0.8

Initial mean
body weighl

(mg)

Characteristics

Ova diameter before fertilization (mm)
Weight of ova (mg)
Rangc of incubation durai ion at 27-30"C (ho urs)
Tolal lenglh of larvae al hatching (mm)
Duralion of yolk sac absorption at 28-29"C (days)
Tolal lenglh of larvae at tirsl feeding (mm)
Body weighl of larvae at tirsl feeding (mg)
Behavior of larvae
Survival rate larvae at 8-1 1 days of age (%)

.~rrém"1 nauplii

.\lVInJ sp.
Dûphnul sp.
Tubik"
Dncd diel

of growth and survival rates of larvae

fed either Artemia, Moina sp., Daphnia
sp., tubifex worms or a 40% protein

dried diet is presented in Table 6. Each

feed type was tested on two replicated

groups of Jarvae, reared at a stocking

density of 10 fish/L in the 30 liters

tanks of a water recirculation system.

The larvae were fed in excess with a

feeding frequency of 7 meals/day.

At Il days of age, larvae fed

Artemia nauplii presented the highest

growth and survival rates. The survival

rate was not significantly different for

larvae fed the different feed types,

except for a lower survival of fish fed

Daphnia. The final mean weight of

larvae fed Artemia nauplii was about 3

times greater than that of fish fed with

the other feeds (Table 6). Therefore,

even if the best results were obtained

using Artemia as a first feed, it appears

clearly that P. djambal larvae can be

successfully reared in hatchery with

cheaper feed types (survival rate

greater than 80%). So far, more than

la lARD Journal. Vol. 22 No 1. :000
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Figure 10. Grolllt/z ofP. djambal alld P. hypophthalmus larvae reared ill a lIlater recirculation system for tilla
differellt experil1lellts. Vertical bars correspolld to range betlileellfour replicates.
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\8 48 lOS
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138 168 198

Figure 11. Groll'tlt ofJingerlillgs ofP. djamb.1I tl/iii P. hypophthalmus
reared in pOllds. Vertical bars correspond to standard devia­
tioll.
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Figure 12. Growtlz ofP. djambal andP. hypophthalmus reared in ponds up to tlze adult stage. Vertical bars correspondto standard
deviation.

identified at an early stage due to the
absence of sexual dimorphism, the
respective growth ofmales and females
could be compared because aIl ofthem
were individually tagged (PIT tags). In
this species, the females presented a
much faster growth rate than males
above 3 kg mean body weight (Figure
13). In males, the lowering of growth
corresponded to the period at which
most of them reached full sexual matur­
ity.

TOLERANCE TO
ENYIRONMENTAL
FACTORS

The tolerance of P djambal to
enyifllnmental parameters is not fully
known yet and remained to be assessed
experill1entally. However, first indica­
tions can be given from rearing trials
alreaJy carried out. These data are
presented in Table 7 with reference to
the cllrresponding development stage
of tish.
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Figure 13. Growth of ml/les 1/1((1 females of P. djambal in pond. Vertical bar!;' ~'or­

respoutf fO stl/ut/ard deviation.
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Table 7. Observed range a/variation o/sol1le enl'ironlllelllai plt/ïllllelers
loleraled by P. djambal.

slightly more appreciated due to its
whitish tlesh color. The texture evalua­
tion was similar in both species.

Oxygen data for fingerlings and broodstock correspond ta day/night vuriatlOlIs ln POIld.

"Fish dressed by evisceration and rCllloving head and l'ins. Fillets correspond here to the
llesh from behind the hC'ld up lO thc base of caudal fin. including skin and velltral part
of the body

Welgllt Dressed
Dr~ssil1g"

Welght
of fish wClghl of t'illet Fillet"

Fish
(g) (g)

(%)
(g)

(%)

p hypaphtha/III/Is 1272 ± 28 971 ± 18 76.3 ± 0.3 779± 15 61,3 ± 0.5
P dJalllba/ 1853 = 1U1 1.+75 ±<.J6 79.7 ± .+ , 1143 ± 80 61.7 ± 1.9

that of P. hypophthal/lllls. while protein
contents of the two species were not
significantly different (Table 9).
Sensory evaluation of the color, odor.
and texture of the flesh of P djambal

and P. hypophthalmlls was made by 30
panelists, using an arbitrary scale from
1 (worst) to 9 (excellent) (Table 10). For
P. hypophthalmlls, the panelists
expressed a neutral opinion for color
and odor (score of 5). P. djalllbai was

P djall/bal is genetically closely
related to P bOCOllrli and shares severa!
biological characteristics with this
species, SUl.:h as size of ova and larvae
(Legendre el al., 1999a; Pouyaud et al.,

2000). Pal1gasills bocollrti, not repre­
sented in the Indonesia ichthyofauna,
is found mostly in the Mekong River
where it is cultivated in floating cages.
In Vietnam, most of the aquaculture
production of this species is processed
as fillet for export to different Asian
countries. Europe and United States
(Cacot, 1999). The whitish color of P.
bucollrti fil let is more demanded by
export market than the yellowish one of
the P hypuphthalllllls. Considering the
f1esh color similarity between P.
(/jambal and P. bocollrti, it is highly
probable that the tlesh of P. djambal

will be suitable for export market.

Edible portioll (dre.lsing tt/lllfillel percenlages) for P. hypophthalmus
(n=3) alld P. djambal (n=3).

Stage of l'isl1

Ail
Ail
Eggs and larvac
Fingerl ings and broodslock
larvae

Table 8.

27-3 1
6.0-8.9

> 3
0.6-9.6

0-4

Observed rangeEnvironmental parameters

Temperature ("C)

pH
Oxygen (mg/L)
Oxygen (mg/l)
Salinity (g/L)

PATHOLOGY

So far the only pathological prob­
lem encountered with cultivated P.
djambal is "white spot disease" due to
infection by fchtyophthirius multi/i/is

which occurred only at the fingerling
stage for fish between 1 and 6 weeks of
age. Against this infection, applications
of formalin containing 4 g/L of mala­
chite green oxalate (FMGO) has been
shown to be efficient for both pre­
ventive and curative treatments of fish.
The preventive treatment was a 24 h
immersion in FMGO at a dose of 5 to 10
mL/ml applied once a week. The dose of
5 mL/ml was applied for fish younger
than 3 weeks, while older fish tolerated
a dose of 10 mL/ml.

The curative treatment consisted of
two consecutive applications of 10 mL 1
ml of FMGO at 24 hours interval. The
water was renewed and the fish kept
without medicine for the subsequent 24
hours. This procedure was repeated
three times consecutively.

Table 9. Proximltle {/1IIt1ys'Ù' offlesh ofP. hypophthahnlls Il/III P. djambal (lIlea/l
±SD).

Table / O. Sel/sOI:)' evalnation tJ(fi'esIJJ1esll olP. hypophthalllllls 11111/ P. djambal
(l1Ieal/ ± SD/iJr JO plttle!i.lïS).

Fish Protcln Llpids Ash Water
(% d.w.) ('Yu d. w.) (% dw) (%)

N 3 2 2 ,..
P hypaphtha/III/Is 68.7 ± o 1 33 ± 0 1 3.6 ± 0.1 66.9 ± 03
P djamba/ 68.6±01 5 8 ± 0.1 3.5 ± 0.1 59.3 ± 0.1

Score: 1 (\Vorst); 9 (excellent)

FLESH CHARACTERISTICS
AND COMPOSITION

Analyses of edible portion, flesh
qua lity, and proximate composition were
carried out for P. djambal and P.
hypophtha!lIllls at the nutrition labora­
[Ory of the Research Institute for
Freshwater Fisheries at Sukamand i .

The dressing and tillet percentages
of 1 to 2 kg fish were very sim ilaI' in both
species (Table 8). The proximate analy­
sis indicated that the tlesh of P. djambal
contained less water and more fat than

Fish

P hypophtha/III/Is
P djalllDu/

Cnior

5.0 j;; 1.9
6 1 ± 1.5

Odol

5.1 ± 1.0
5.8 ± 1 0

Texture

6.3 ± 1.6
(J2 ± 1.7
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CONCLUSION

•. ..
t...

P djambal is among the catfish most
appreciated by consurners in Indonesia.

The good adaptation of this species to
pond environment, as weil as its re­

sistance to handling, high growth rate
and ability to becorne sexually mature in

captivity, confirm its great potential for

aquaculture. The rnethods developed

recentJy for induced ovulation, artificia!
fertilization and larval rearing of P.
djambal offer new possibilities of fry

availabil ity for fish farrns. AlI together,
the results synthesized in this paper

represent the first biological bases to

the culture of P djambal which appears

prornising in Indonesia.

ACKNOWLEDGMENT

This paper forms part of the INCO­

DC project "Catfish" financed by the

Europen Union (contract IC18-CT96­

0043).

14

REFERENCES

Cacot, P. 1999. Description of the sexual cycle
related to the environ ment and set up of
the artilïcial propagation in Pangasius
bocol/rli (Sauvage, 1880) and Pangasius
hypophlha/mus (Sauvage, 1878), reared in
floating cages and in ponds in the Mekong
delta. p. 71-90. ln M. Legendre and A.
Pariselle (Eds.). The Biological Diversity
and Aqua-culture of Clariid and Pangasiid
Catlïshes in South-east Asia. Proceedings
of the Mid-term Workshop of the "Catfish
Asia Project", 11-15 May 1998, Cantho,
Vietnam.

Legendre, M., J. Slembrouck, and J. Subagja.
1999a. First results on growth and àrtificial
propagation 0 f Pangasius djamba/ in
Indonesia. p. 97-102. ln M. Legendre and
A. Pariselle (Eds.). The Biological Diversity
and Aqua-culture of Clariid and Pangasiid
Catfishes in South-east Asia. Proceedings
of the Mid-term Workshop of the "Catfish
Asia Project", 11-15 May 1998, Cantho,
Vietnam.

Legendre, M., J. Slembrouck, J. Subagja, and O.
Komarudin. 1999b. Success of artilïcial
propagation of the fast growing local
"Patin", Pangasius djamba/. Warta Pene­
litian Perikanan Indonesia 5: 24.

Legendre, M., J. Subagja, and J. Siembrouck.
1999c. Absence of marked seasonal
variations in sexual maturity of Pangasius
hypophtha/mus brooders held in ponds at
the Sukamandi station (Java, Indonesia). p.
91-96. ln M. Legendre and A. Pariselle

(Eds.). The Biological Diversity and Aqua­
culture of C1ariid and Pangasiid Catfishes in
South-east Asia. Proceedings of the M id­
term Workshop of the "Cattïsh Asia
Project", 11-15 May 1998, Cantho,
Vietnam.

Nei, M. 1978. Estimation of average
heterozygosity and genetic distance from a
small number of individuals. Genetic~

23 :341-369.

Pouyaud, Land G.G. Teugels. 2000. Description
of a new pangasiid cattïsh from Northeast
Kalimantan, Indonesia (Si/uri/ormes,
Pangasiidae). Ichthyological Exploration
of Freshwaters, in press.

Pouyaud, L., G.G. Teugels, and M. Legendre.
1999. Description of a new pangasiid catfish
from South-east Asia (Siluriformes). Cybium
23: 247-258.

Pouyaud, L., G.G. Teugels, R. Gustiano, and M.
Legendre. 2000. Contribution to the
phylogeny of Pangasiid catfish (Siluri­
formes. Pangasiidae) based on allozymes
and mitochondrial DNA. J. Fish Biol. in
press.

Roberts, T.R. and C. Vidthayanon. 1991. Sys­
tematic revis ion of the Asian catfish family
Pangasiidae, with biological observations and
descriptions of three new species. Pro­
ceedings of the Academy of Naturai
Sciences of Philadelphia 143: 97-144.

Siembrouck, J. and M. Legendre. 1988. Aspects
techniques de la reproduction controlee de
Heterobranchus /ongifilis (Clariidae). Cent.
Rech. Oceanogr. Abidjan, NDR 02188, 19 p.

lARD Journal. Vol. ::_' :Va. l. 2000


