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Abstract 

The effects of feeding various combinations of fresh and prepared feeds on growth of tinfoil 
barb, Puntius schwanenfeldii, was examined. The partial replacement of pellet feed with fresh 
chicken manure was also studied. Specific growth rates (% SGR) were best when fish were fed 
commercial pellets (0.35-1.50) and grated cassava tubers or bananas with dried fish and water 
spinach leaves (1.02 and 0.59-0.83, respectively). Food conversion ratios (FCR) of these feeds were 
also the lowest (1.3•7.5, 5.6 and 7.2•7.8). Leaves of the cassava and of a local climbing plant, 
Passiflora sp., also resulted In adequate growth (0.39-0.44 and 0.22) and better lhan expected food 
conversion (FCR: 8.4·12.3 and 18.3). Growth of fish that were fed pellet feed and had access to 
fresh chicken manure was not significantly different from that of fish fed entirely on pellets (% 
SGR: 0.4 and 0.44), but food conversion was significantly lower (FCR: 2.8 as opposed to 4.0). 
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Materials and Methods 

A total of 15 floating wooden cages with submerged volumes of 1.5-1.6 m3 

(1.5 x 1 x I m deep) and two cages of 5.2 m3 (2.6 x 2 x 1 m deep) were used. 
The cage station was located in Kola Bangun on the Mahakam River in East 
Kalimantan (Christensen 1992). The experiments were conducted between 1983 
and 1987. Water quality was determined daily for one year as well as at ran­
dom intervals between 1979 and 1988 and was found to be optimal for fish 
growth: temperature 27.0°C (20.4-31.3), oxygen 6.0 mg·I·1 (3.1-11.4), pH 6.6 (5.0-
7.5), transparency 24 cm (I 1-84), total hardness 1.2 °dH (0.5-2.4), and conduc­
tivity 54 µS (23-95) (Christensen 1992). Ammonia, nitrite and nitrate were rarely 
detectable and levels were always much lower than those required for healthy 
fish growth (Boyd 1982; Meade 1985; Lewis and Morris 1986). 

Wild juvenile tinfoil barb were caught in rivers and lakes using castnets 
and traps within 15 km of the station as hatchery-bred stock was not available. 
Fish were stocked in floating cages at densities of 140 fish·m·3• After a two- to
three-week acclimatization period, stocking densities were reduced to the opti­
mum level of 120 fish·m·3 (Christensen 1991). 

During acclimatization, fish were fed to satiation twice daily, six days a 
week with a commercial pellet feed with a 25-28% protein, 6-8% fat, 2,500-2,800 
kcal·kg·1 energy and 22-23% moisture content. The maximum daily ration for
home-made and commercial pellets was equivalent to 4% of total body weight 
until fish attained an average weight of 50 g, 3.5% until they weighed 100 g and 
thereafter 3%. 

Bundles of leaves of water spinach (Ipomea aquatica), the rubber tree 
(Hevea brasiliensis), cassava (Manihot esculenta) and of a locally-common 
climber (Passiflora sp.} were placed directly in the cages. Cassava tubers were 
grated and cooking bananas peeled and broken into small pieces before being 
fed; dried fish were fed directly. Maximum rations of leaves were equivalent to 
9% of body weight, of fresh feeds to 4%. 

The total weight of all fish in each cage, their number and the individual 
weight and length of a sample of 50-60 fish were determined at 3-4 week inter­
vals. The latter data were used to calculate condition factors. 

Partial replacement of commercial pellet feed with fresh chicken manure 
was tested by constructing a chicken coop above one of two cages. This al­
lowed fish to feed on whatever manure fell into the cage. The chicken coop 
was divided into two sections and each stocked alternately every four weeks 
with 20 broilers ( white leghorns). Chickens were harvested every eight weeks. 
This cyclic stocking and harvesting of "two" coops over the cage ensured that 
the amount of manure available did not change too greatly over time, as both 
young and older chickens were always present. The chickens received pellet 
feed, a vitamin/mineral mix and vaccinations according to standard methods . 

The weight of manure falling into the fish cage was estimated by placing a 
plastic sheet under the coop for a 24-hour period. Manure production was re­
lated to chicken size using Model-II regressions and the total amount of manure 
available to the fish during the culture cycle of 340 days estimated. 
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