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INTRODUCTION
Low-cost input in naturally balanced pond environment based 
semi-intensive aquaculture is the preferred systems for the 
small-scale fish farmers of the developing countries.

Grass carp based polyculture is a traditionally practiced system
where grass carp consume low valued grasses and increase 
natural food production in the pond by nutrient recycling and 
fecal production.

Several species of filter feeder and detritivorus fish are stocked 
to utilize the natural food production in pond.

A single species Nile tilapia might be feasible to replace several 
species carps in grass carp based polyculture to simplify and 
minimize polyculture and to utilize feeding ‘niche” of pond 
ecosystem with maintaining natural balance of pond 
environment.



OBJECTIVES

To evaluate the growth of grass carp and Nile tilapia 
fed with napier grass in polyculture.

To evaluate water quality regimes of pond water. 

To determine the compositions of foods consumed 
by Nile tilapia.

To determine the optimal ratio of grass carp to Nile 
tilapia in polyculture. 



MATERIALS AND METHODS
Pond input:
Napier grass (Pennisetum purpureum)

A perennial tropical / subtropical fodder grass
Easily cultivable in pond dikes, slope areas and in 
underneath of large trees
Needs minimum management practice

Fish species:
1. Grass carp (Ctenopharyngodon idella)

For grass feeding
2. Nile tilapia (Oreochromis niloticus)

For natural food utilization of pond ecosystem



MATERIALS AND METHODS (Cont’d)
Treatment combinations:

T1: Monoculture of:
grass carp @ 0.5/m2

T2: Polyculture of:
grass carp  @ 0.5/m2

Nile tilapia  @ 0.25/m2

T3: Polyculture of: 
grass carp  @ 0.5/m2

Nile tilapia  @ 0.5/m2

T4: Polyculture of: 
grass carp  @ 0.5/m2

Nile tilapia  @ 1.0/m2

T5: Polyculture of:
grass carp  @ 0.5/m2

Nile tilapia  @ 2.0/m2



MATERIALS AND METHODS (Cont’d)
Culture system:

Cemented tank of 24 m2.

Stagnant water system with weekly water added to 
maintain 1.5 m deep.

Feeding of chopped fresh napier grass leaves at ad 
libitum everyday as a sole input.

Culture period: 188 days for grass carp and 182 days 
for Nile tilapia.

Experimental period: May 26 – Nov 30, 2002.

Experimental design: Completely randomized design 
(CRD)



RESULTS
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RESULTS (Cont’d)
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Figure 1. Mean weight of grass carp  in different treatments 
during experimental period. All fish died in T1 during 81 days of 
culture period.
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Figure 2. Mean weight of Nile tilapia in different treatment 
during experimental period.

0
10
20
30
40
50

60
70
80
90

100

0 50 100 150 200

Experimental period (days)

M
ea

n 
w

ei
gh

t (
g)

T2
T3
T4
T5



RESULTS (Cont’d)
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RESULTS (Cont’d)
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RESULTS (Cont’d)
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RESULTS (Cont’d)
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RESULTS (Cont’d)
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Temperature, pH, DO and Secchi disk depth
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TAN, SRP, Total alkalinity and Chlorophyll_a
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Diel oxygen fluctuation of Grass carp 
monoculture treatment on Aug 20, 2002.
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CONCLUSIONS
Monoculture of grass carp feeding with napier grass in 
stagnant system is risky.

Optimal ratio of grass carp to Nile tilapia in polyculture fed 
with napier grass is 1:1 in this present study.

Addition of Nile tilapia to the grass carp tanks fed napier 
grass as a sole nutrient input in stagnant water system can 
efficiently utilize available resources, reuse waste derived 
from grass carp, enhance total fish yield and also maintains 
natural balance of pond environment.

Grass carp-Nile tilapia polyculture fed napier grass is a low-
cost alternative aquaculture system for small-scale poor 
farmers which can yield about 4.5 to 5.0 t/ha annually.




