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ABSTRACT 

EFFECTS OF DIFFERENT FISH SIZES, STOCKING DENSITIES AND 

FEEDING RATES OFTILAPIA, OREOCHROMISSP. CULTURE FOR 

CHlORElLA SP. PRODUCTION 

To establish a suitable technique of Chlorella sp. production in tilapia culture tank, 

eight experiments were conducted. The recommendable stocking density (kg/m3
) 

and feeding rate (%BW) of tilapia were investigated for different sizes of tilapia; 

0.5 g (Super Small, 55), 9.1 g (Meddle, M), 46.0 g (Large, L) and 160.6 g (Extra 

large, LL) in body weight for Chlorella sp. production. All of experimental tilapia 

culture water was regulated to 10 ppt salinity by mixed freshwater and filtered 

seawater for the purpose of producing euryhaline rotifer, Brachionus spp. by using 

this Chlorella sp. In the 55 size tilapia culture, the optimum stocking densities and 

feeding rates for Chlorella production were 3 kg/m3 and 4 %BW, respectively. In 

the M size tilapia culture, the densities of Chlorella were not significant difference 

amonth the stocking densities 2 to 6 kg/m3 and feeding rates 1 to 3 %BW. In the L 

size tilapia culture, the optimum stocking density and feeding rates for Chlorella 

production were 4 kg/m3 and feeding rate 1 %BW, respectively. In the LL size 

tilapia culture, the optimum stocking density and feeding rates for Chlorella 

production were 10 kg/m3 and 1 OfoBW, respectively. For the Chlorella production In 

tilapia culture, it was necessary to culture the tilapia under the optimum stocking 

densities and feeding rates according to the tilapia sizes. The M size tilapia culture 

with stocking density, 4 kg/m3 and feeding rates, 1 %BW is the most 

recommendable combination of tilapia rearing combination for Chlorella production 

in tilapia culture under 10 ppt. 

iv 

UMS 
UNIVERSITI MALAYSIA SABAH 



ABSTRAK 

Untuk menubuhkan teknik yang sesuai bagi penghasilan Chlorella di dalam tangki 

temakan tilapia, 8 kajian telah dijalankan. Kadar kepadatan dan pemakanan 

optimum oleh tilapia telah dikenalpasti ke atas 4 tilapia yang berbeza saiz; O.S 9 

(Super Keeil, 55), 9.1 9 (tengah, M), 46.0 9 (besar, l) dan 160.6 9 (tambahan 

besar, ll) bagi penghasilan Chlorella. Kesemua air temakan tilapia telah 

diselaraskan menjadi 10 ppt tahap kemasinan menggunakan air laut yang ditapis 

bagi tujuan penghasilan rotifer eurihalin, Brachionus spp. menggunakan Chlorella 

tersebut. Oi dalam penternakan tilapia bersaiz 55, kadar kepadatan dan pemakanan 

optimum bagi penghasilan Chlorella adalah 3 kg/m3 dan 4 % berat badan. Oi dalam 

penternakan tilapia bersaiz M, kepadatan Chlorella tidak menunjukkan sebarang 

perbezaan signifikan di antara kepadatan 2 hingga 6 kg/m3 kadar pemakanan dan 1 

hingga 3 % berat badan. Oi dalam pentemakan tilapia bersaiz l, kadar kepadatan 

dan pemakanan optimum untuk penghasilan Chlorella adalah 4 kg/m3 dan 1 % 

berat badan. Manakala bagi penternakan tilapia bersaiz ll, kadar kepadatan dan 

pemakanan optimum untuk penghasilan Chlorella adalah 10 kg/m3 dan 1 % berat 

badan. Untuk penghasilan Chlorella, tilapia diternak dibawah kepadatan dan 

pemakanan optimum bergantung kepada saiz tilapia. Tilapia bersaiz M dengan 

kepadatan 4 kg/m3 dan kadar pemakanan 1 % berat badan adalah gabungan yang 

paling sesuai dieadangkan untuk penghasilan Chlorella di dalam tangki temakan 

tilapia di bawah tahap kemasinan 10 ppt. 
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CHAPTER 1 

INTRODUCTION 

1. 1. Phyto- and Zooplankton (e.g. Chlorella spp. and Rotifer spp.) 

Production as Live-Feed for Aquaculture 

Phytoplankton are microscopic aquatic plants that form the base of the food chain 

in an aquaculture or natural aquatic ecosystem (Ken, 2003). Phytoplankton is eaten 

by zooplankton, which is then eaten by fish larva. The fish larva is then eaten by a 

small fish fry, and the small fish fry is then eaten by bigger and bigger fish in the 

food chain (Ken, 2003, Sugita, 2006). In aquaculture, phytoplankton such as 

Chlore/la (Photo 1), Nannochloropsis, Tetraselmis and Isochrysis spp. are used as 

feed for zooplankton. Rotifer, Brachionus spp. (Photo 1), is a common zooplankton 

used for feeding fish larvae (Ester and Odi, 2006). 

Mass production of rotifer and phytoplankton is necessary for aquaculture 

(Ester and Cdi, 2006). Chlore/la can be self-produced to feed rotifer for 

aquaculture, but it requires high laboratory skills and large area for culturing 

(Yoshiwara at al. 1997, Ester and Odi, 2006). Both rotifer and phytoplankton must 

be tolerant to the same environmental condition, especially the salinity of the water, 

where they are reared (Hagiwara, 2008). Hence, optimal mass production of rotifer 

and/or phytoplankton involves the understanding of the delicate balance of their 

environmental conditions. 

Now days, Chlore//a are mass produced or "factory made" and sold as 

concentrates (Ester and Odi, 2006, Chlorella Co. Ltd, Fresh Chlorella V-12). The 
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price of concentrated Chiarella, however, is relatively more expansive in Malaysia 

(at approximately RM140/L at the time when this study started at 68 billion cells 

1m I) as they are imported from Japan, Korea, Taiwan, the U.S.A., and Europe. Bulk 

purchase can reduce the cost of concentrated Chiarella, but, requires refrigeration 

space for storage. Hence, in order to minimize the cost of aquaculture production 

and not to depend on using "factory made" concentrated live feed, there is a need 

to study a more economical technique of mass producing of self-produced Chiarella 

and rotifer. 

Photo 1: Rotifer, Brachionus spp. (left) and Chlorella sp. (right) cultured 
in the Fish Hatchery of Borneo Marine Research Institute, 
Universiti Malaysia Sabah. Scale is 50 IJm. 

Self-produced Chiarella requires maintenance of strain and pure culture in 

the laboratory. Mass production is then achieved by gradually increasing the volume 

in outdoor culture tanks. However, the production of self-produced Chiarella tend to 

be inconsistent due several reasons, namely: contamination with other 

phytoplankton such as Scenedesmus spp. and Caelastrum spp (Photo 2) through 

mishandling, netting materials, fish fecal material, weather, salinity, and/or water 

temperature (Ester and Odi, 2006, Hagiwara, 2008). Apparently, a lot more effort 
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