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There is a limited scope for improvement of wheat production when well-de
signed research efforts are made. The costs of the necessary infrastructural invest
ments have to be weighted against the benefits of improved wheat production at the 
regional level. 
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Abstract. Trials in fish ponds in Cameroon and in laboratory tanks in the Nether
lands suggest that African catfish (Clarias lazera) is highly suitable for aquaculture 
and can replace Nile tilapia (Sarotherodon niloticus) in African fish farms. 
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feed efficiency, energy metabolism. 
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Introduction. Fish culture was introduced to Africa between 1946 and 1960. In 
1959/60, almost 300 000 ponds were in operation in about 20 African countries 
(Meschkat, 1967). After 1960, interest in aquaculture declined and most ponds 
were abandoned (Huet, 1972). The fish farmers became discouraged when they 
harvested too many small tilapia from over-populated ponds. Despite joint support 
from African governments and international development assistance, tilapia cul
ture could not be adequately organized (Miller, 1975; Hepher & Pruginin, 1982). 

The 1966 World Symposium on Warm-water Pond Fish Culture recommended a 
search for other African fish more suitable for culture (Lemasson & Bard, 1968). 
Local fish were studied (Micha, 1973) and the labyrinthic catfish Clarias lazera at
tracted attention (De Kimpe & Micha, 1974). 

Materials and methods. In small ponds at the national Fish Culture Centre in Foum-
ban, Cameroon, propagation procedures, growth and production were studied. 
Results were compared with those for the Nile tilapia (Sarotherodon niloticus). The 
most promising procedures were further checked in laboratory tanks in the Nether
lands. Limits of the growth of C. lazera in intensive tanks were assessed in a tri-fa-
corial trial with body weight, temperature and feeding level as variables. A math
ematical model was developed to describe the relation between these factors and to 
present a guide for recommended feeding levels. The relation of body weight with 
feed and energy exchange was studied with open-circuit balance respirometers. 

Results. The scarce literature on the reproductive biology of C. lazera showed that 
it is a communal spawner, mostly maturing in the rainy season. Field tests simulat
ing natural spawning conditions or using hormones to induce spawning were not re
liable for planned fingerling production. 

With artificial reproduction, however, ovulation could be induced with acetone-
dried carp pituitary and the sexual products were obtained by stripping the females 
and dissecting the testes of the males. The eggs could then be artificially fertilized, 
incubated and hatched to provide a reliable supply of fry. 

During a first phase of rearing the fry to fingerlings, C. lazera requires natural, 
preferably live, feed. After one or two weeks, they can be switched to a compound 
dry feed. Under good conditions, the young catfish grow to well over 10 g at two 
months of age. 

When the fingerlings were cultured to marketable size in ponds, yield was 2.5 as 
much as for tilapia. With a low-grade feed composed of local agricultural by-prod
ucts, the individual fish weight decreased with increasing stocking density, suggest
ing that the fish depended on the natural productivity of the pond to complete their 
diet. Optimum stocking density, therefore, must be decided on the basis of consum
er preferences for fish size and of the economics of the process. 

Intensive culture of C. lazera in tanks on a complete pelleted feed resulted in ra
pid growth and good feed conversion (0.6-1.0). The calorimetric study showed that 
about 70 % of the feed is metabolized. About 80 % of the metabolized energy was 
utilized for growth, and very little was required for maintenance. 

Water temperature influenced growth and feed utilization in three ways: at an 
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Table 1. Recommended feeding levels (% body weight day-1) and (in parenthesis) corresponding esti
mated growth rates (% body weight da>^') for C. lazera from 1 to 200 g between 20 and 30 °C. 

Temp. Body weight (g) 
(°C) 

1 5 25 50 100 200 

20 2.9(3.1) 1.9(2,6) 1.2(1.5) 1.0(1.1) 0.9(0.6) 
21 3.6(4.2) 2.5(3.6) 1.7(2.3) 1.4(1.7) 1.2(1.0) 1.0(0.4) 
22 4.4(5.3) 3.1(4.6) 2.2(3.0) 1.9(2.3) 1.6(1.4) 1.4(0.6) 
23 5.1(6.3) 3.7(5.6) 2.6(3.8) 2.3(2.9) 2.0(1.9) 1.7(0.9) 
24 5.8(7.2) 4.2(6.5) 3.1(4.4) 2.7(3.4) 2.3(2.2) 2.0(1.1) 
25 6.5(8.0) 4.7(7.3) 3.4(5.0) 3.0(3.8) 2.6(2.6) 2.3(1.2) 
26 7.0(8.7) 5.1(7.9) 3.7(5.4) 3.3(4.2) 2.8(2.8) 2.5(1.4) 
27 7.4(9.2) 5.4(8.3) 3.9(5.7) 3.4(4.4) 3.0(2.9) 2.6(1.4) 
28 7.7(9.6) 5.6(8.5) 4.0(5.8) 3.5(4.4) 3.0(2.9) 2.6(1.4) 
29 7.9(9.7) 5.6(8.6) 4.0(5.7) 3.5(4.3) 3.0(2.8) 2.6(1.3) 
30 8.0(9.7) 5.6(8.5) 3.9(5.6) 3.4(4.2) 2.9(2.7) 2.5(1.2) 

optimum temperature, growth rate reached a maximum; the optimum varied with 
body size, 27.5-32.5 °C for small fish and 25.0-27.5 °C for larger fish; feed efficien
cy also had a temperature optimum, because the capacity for feed utilization in
creased faster with temperature than did maintenance requirements. 

Table 1 presents recommended feeding levels for C. lazera from 1 to 200 g be
tween 20 and 30 °C. 

Discussion. By contrast to natural or induced propagation of C. lazera in ponds, ar
tificial reproduction and controlled rearing of fry provided a reliable supply of fin-
gerlings. Since fresh Clarias pituitary can also be used to induce ovulation of the 
eggs and since eggs can be incubated in stagnant water, artificial reproduction can 
easily be applied in Africa. If a nursery pond is used to rear fry, ample zooplankton 
must be available and predatory animals must be kept under control. 

The suitability of African catfish for aquaculture was confirmed by their growth 
from fingerlings to marketable size showing that (1) they can grow fast and effi
ciently in densely stocked ponds, (2) they are hardy and tolerate water of poor qual
ity. 

The catfish is a promising alternative to tilapia in subsistence fish farming in de
veloping countries and in intensive aquaculture both in developing and industri
alized countries. For extension of Clarias culture, the main limiting factors in indus
trialized countries would be cheap warm water and acceptance by the consumer. 
For developing countries, the limitation is development programming. 
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Abstracts. The acoustic impedance and specific air flow resistance of 23 outdoor 
surfaces were measured. Vegetations have a large influence on the sound absorp
tion characteristics of these surfaces. However, this has almost no consequences for 
the A-weighted total sound pressure level of traffic noise. 

Key-words: soil acoustics, outdoor sound propagation, acoustic impedance, specif
ic air flow resistance, traffic noise. 

Introduction. The influence of vegetation on the propagation of outdoor sound is 
subject to a continuing controversy. Especially the advocates of the 'green solution' 
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