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Abstract

There is a high expoft demand for some endemic fish species in the
omamental fish hade in Sri Lanka. Many endemic omamental fish species arc
reported to be in decline and some have become endangered due to a combination of
several factors ircluding overexploitatioD, aquatic pollution, and habitat
modificafions. Some of the endemic fish species in Sri Lanka are listed as either
restricted or prohibiied species for export. Present study reports preliminary resulfi
of a series of invesrigations on the factors affecting the beeding and fry rearing of
some high demanded endemic flsh species in captivity for the purpose of
domestication of a broodslock.

Eight endemic fish species n nely Mdlpul tta kretseri, Belontia siSnata"
Danio pathirafla, Rasbora vaterifloris, Puntius cumingii, Puntius srtlankeft:is,
Puntius titteya and Puntius niqrofasciatus \lerc used for the prcsent study. Fish were
kept in 150 cm x 90 cm x 75 cm cernent tarks with water to a depth of 60 cm and
provided a breeding envircnment ushg aquatic plants and pebbles. Tank
envionment was monitored daily for water temperatur'e, pH and dissolved oxygen
content, weeHy for unionized ammonia, nitrite and foftightly for alkalinity and
hardness. A1l the fish were fed with live feed such as Mo,r4 mosquito laryae and
microwoms and pelleted feed.

Though the most of the etrdemic fish live in waters with a pH ranging from 5
to 7, and hardness and alkalinity ranging from 40 mg 1-' to 120 mg 1-', it was found
that all eight species used in the present study could be bred in captivity in waters
with pH Enging from 7.5 to 9, alkalhity raDgirg from 26 mg l" to 67 2 mg l'' and
hardDess ranging from 36.8 mg I ' ro 66.4 mg l '. Survi\ al mtes of llsh fry were 7570-
9270 for all fish species except in Malpulutta ktelr€n, which had a survival rate of
4l7o.

Introductiotr

The omamental fish industry in Sri Lanka exports narine, brackish water
and freshwater fish, which are collected from the wild and bred in hatcheries.
Ilatchery breeding that has been developed by expofiers for some species of



H.M.P. Kithsni et al.

freshwater fish, such as Pu tius ti eya alld, Puntius nigrofasciatus, ̂ppears to be an
ideal solution to mitigate environmental impacts caused due to this fade. In the
fteshwater environments of Sri Lanka, there are 80 species of indigenous fish, of
which 32 are endemic. A total of 60 species of ftesh water fish, including 20
endemic species, are presently collected from wild to be expofled in the aquarium
trade. Among the most popular species in the expoft omamental fish industry species
for exports are the endemics such as Pa i .r ni|rofasciatus, Pmtius titteya,
Belontia siendta, Puntius cumingii and Rr$bora vete floris. The morphology and
distdbution of these species are well documented by Pethiyagoda (1991). These are
also considercd as tl[eatened or highly theatened species in tie national context
(ruCN 2000). Furthermore, all these species other than P&rtirs sila kewis arc
considered as globally dfeatened species, Ddnio ptlthirana is inc\)ded in c.itically
endangered category and the others in the lower risk conservalion dependant
category (ruCN 2000). The factors which advenely affect these species include
deforestation, colonization by people, biological and chemical potlution of their
natuml environmeDt and overexploitation for aquarium trade (Pethiyagoda 1991,
Wijeyaralne 1993). Most of the fish ihat have a high demand for export are eitler in
the rcstdcted list or prohibited list for export according to the.egrlations imposed by
the Department of Fisheries (Govemment gazette 1998). Therefore, it has become
extremely necessary to study the factors affectilg the captive breeding and rearing of
fish fry of endemic omamental fish species with a view of domestication of
broodstock.

Materials and Methods

Eight fish species ramely, Belontia signaia, Rasbora rateiflorts, puntius
cuminSii, P ntius titteta, Puntius nigrofascia'us, Puntius srilankensis, Malpulutta
kretseri, ̂ nd Danio pathildna were used for this study.

Fish were collected from the natural envitonment and transported to the
Iaboratories of the Nalional Aquatic Resources Research and Development Agency
in oxygen satumted water. They were reared up to maturity in cement tanks. The
breeding experiments werc caried out in cement tanks measuring 150 cm x 90 cm x
75 cm. The depth of water in the experimental tanks was 60 cm About 1/3 of the
water surface was covercd with aquatic plants such as Eichfu)mia crassipes,
Echinodorus amozo icus, Pistia stratiotis, Aponogeton sp, Valisneia sp and.
Hydrocotile sp. Pebbles were also introduced to the tanks to provide the natural
environment as much as possible. Plants provide a substrate for the attachment of
eggs and shelter for fish fry. Prior to the htroduction of fish, aquatic plants wete
teated with a solution of alum (1 table spoon of alum in 1 liter of water) to prevent
introduction of parasites. Before introducing plants and fish, water was conditioned
for one day with aeration to remove chlodne. For the bubble nest buildefi. namelv
B?lontia :ignuta. ̂ nd Malpuluna Lrclseri. a piece of.ryrofoam sheer was provided
to construct the bubble nest.
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Healthy rnature male and female fish of each species werc selected using
their colour and extemal characters and inroduced into separate breeding tanks witl
the sex fttios given in Table 1. Each tank was observed in the moming for small flsh
fry since the eggs could not be obse ed among the plants. Temperature' PH (pH

meter model Jenway 3051) and dissolved oxygen (Dissolved oxygen meter model
Extech) content in the water werc monitoled daily and the ammonia and niLrite
contents werc measured weekly using the methods described in APHA (1998).

Alkalinity and hardness were measured fortnightly using titsimetric methods
described in APHA (1998). The fish were fed with Moina, mosquito lmvae and
bread worm and the formulated feed. Fish were fed twice a day. The percentages of
protein, fat, fiber and ash content in the pelleted feed used were 4270' lOVo,4%, atd
1270 respectively. Water in the tanks (1070) was changed daily, the unconsumed
food and waste were siphoned out and the tanks were refilled with dechlorinated
water. Tarks were not aerated during the study period. Dead plants and plant
naterial were also rcmoved daily and new plalts were introduced accordingly Fish
were nol giveD lhe hormonal treatment for induced breeding. After each brceding all
fry were removed and slocked Ln separate fry rearing lank measured I x J m'
Survival rate was calculated using the pooled data at the end of the 5 months sludy
period.

Results

During the study period. the waler temperature ranged between 25 2'C and
30.C,'C. The dissolved oxygen conlenl $a5 above 5 mg I' in all taDls. The pH
values in tanks raDged between 7.4 and 9 5 @g. l). The unionized ammonia and
nitrite contents were below the toxic limits throughout the culture period (Fjg. 2).
Alkalinity and hardness values were within the acceptable limits for ftesh water fish
cultwe (Fig. 3). The Dumber of fish used for breeding, sex ratio, number of fry
observed and the breeding interval are given in Table 1. Percentage survival ranged
ftom'757o to 9l.5%o for all species excePt Mdlprllrtta ftrelseri which had survival
tuE of 4lqa.

It was revealed from the tesults that the time interval between two
successive breedings were prolongeC except in the case of Malpulutta kretseri ̂ nd
Puntius nigrofasciatus . knpressive results wele not obtained in producing attractive
number of fry. Mean number of fry leceived was the highest iD Danio Palhirana aDd
lhe lowest was recofded in ll4alpulutla krctsei.
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Figure 1. Variation of pH and temperature in the breediDg tanks (Vertical bars
hdicate staDdard deviation)

0.06
0.05

S o.o+
€ o.o3
5 ooe

0.01
0

0.06
0.6 o
o.o4 P
0.m;
o.s2E
o.o1 z
0

{-ArnrDnia (nS4) --.FNtnle (nEI)

Figure 2. Variation of unionized ammonia (uIA) and nitriie levels in the breeding
tanks (vertical bars indicate standard deviation).
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Figure 3. Variation of alkalinity and hardness levels in the breeding tanks (veftical
bars indicate standard deviation).

Di$ussion

Despite the preference for living in waters with pH ranging from 5 to 7, all
the experimental endemic omamental fish were able to brced in captivily in waten
with pH ftnging from 7.4 to 9. The time interval between successive fiy production
tends to prclong except fot Puntius ni9rofasciatus and Malpulutta krelseri.
Chandrasoma et aL (1994) and Chan&asoma (1996) repofied that the average time
taken from spawning to rematuration of ovaries to optimum ripeness in P,.r,llus
cumingii aJid Puntius nigrofasciatus fefi le is 9 ard 15 weeks, respectively. In the
present study, the time intewals observed between successive fry batches were
shorter than those rcported by of Chandrasoma et al. (1994) and Chandrasoma
(1996). However, in the present study, several pairs of brood fi6h \,\€re used in a
single lank as opposed to the use of a single pair of parent fish in small glass aquaria
by Chandrasoma et al. (1994) and Chandrasorna (1996). Moreover, the prcsent study
was designed to study the bloodstmk management for consistent supply of fry by
maintaining a pooled stock of brood fish in order to apply in a cormercial venture.

The tendency to prolonging tirne interval between successive fry production
by a broodstock after first 3-4 fry batches indicates the need for frequent broodstock
lumove$ in a commercial operation and maintenance of large Dumber of backup
stocks. The quantity of fry produced in this preliminary study is not impressive for a
commercial ventwe. The optimum number of brcodstock and turnover time,
however, yet to be determhed in order to provide a consistent supply of fry in
adequate quantities. Mean number of eggs produced per spawning cycle has been
reported by Chandmsoma et al. (1994) and Char&asoma (1996) to be as high as 507

70
^ 6 0
E . "
E " "

Eoo
g20

"  10
0

80

, ^ ;4 u 3

_ - i

0
45

--l-AlkalinilY ---ra- H a rd n€ ss



H.M.P. Kithsii et aL

and 874 for Puntius cuningii ar,d Pu tius higrofasciatus respectively. However,
Pethiyagoda (1991) reported tlis value to be as low as 100 for Puntius cumingii.
Applying the fertilisation, hatching and larval swvival rates given in Chandrasoma
(1996) and Chandrasoma et al. (1994), the avelage fry production from a single
spawner estimated for ihis study was 412 and 192 for Pantius cumingii and, Punius
nigrofosciatus rcspectiv6ly. The low survival rates of fry observed in the preseDt
study may be atfibuted to preying of parental fish on eggs and low suvival of larvae
due to sub-optinal pH ranges. Sub-optimal pH ftnges not only result in low survival
of larvae but also cause stress in adult fish, which may lead to prolonged time
intewals between successive fry productioDs, Under sbess conditions there can be a
trade-off of assimilated energy from reproduction to body maintenance (Sibly and
Calow 1989). Hence, optimising fry production from a pool of brood fish needs
prcvention of preying by parcnts and maintenance of optimal water quality
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