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ABSTRACT 

Two entirely separate research i ssues form the two parts of this thesis. A survey of 

small-scale poultry production systems in Botswana is presented in Part A and an 

evaluation of a natural zeol ite in broiler diets in Part B .  

Part A examined the aspects o f  management, productivity parameters, farm i nputs, 

housing, feeding, diseases and marketing in small-scale poultry farms in Botswana. In 

both small-scale layer and broiler farms, only a small percentage of producers were 

below the age of 30 years, probably reflecting the high costs associated with these 

systems. Clearly young people would not have the necessary capital to start the projects 

and the finding emphasises lack of credit being a major constraint to the growth of 

poultry industry in  Botswana. In the two production systems, female producers showed 

a higher percentage of ownership of poultry projects showing that the government 

policies have achieved the objective of encouraging involvement of women in business. 

The average hen day production in small-scale layer farms was 7 1 .7% and the average 

feed intake was l 08. l g  per hen per day. Correlation analysis showed that the feed intake 

was positively related (P = 0.03 ; R2 = 0.92) to egg production. It was observed that hen 

day egg production was low in farms where feed intake was low, highl ighting the 

importance of providing sufficient amounts of feed. An average of 1 740g of feed was 

required to produce one dozen of eggs. This feed efficiency level was better than those 

recorded in some countries,  but poorer than the breeder' s  recommendation ( 1  5 80g 

feed/dozen eggs) .  Hens were culled after 52 weeks in production (around 78 weeks of 

age) .  During this period, a hen produced an average of  245 eggs; this was lower than 

300 or more eggs for modern layers under optimum conditions. Factors responsible for 

the poor layer performance under small farm conditions i n  Botswana are clearly 

complex, but poor managerial skills and, poor quality of feed and pullets are major 

contributing reasons. The lower production levels,  however, show that there is room for 

improvements and also highlight the need for better record keeping. The average 

mortality from 1 8  weeks of age to cull ing was 8 .46%. Diseases or conditions reportedly 

associated with these deaths included Newcastle Disease, prolapse of the uterus and 

diarrhoea, but none of the producers vaccinated their flocks. 



The small-scale broiler farms in Botswana grow an average of 4-5 batches per year. The 

number of production cycles is determined by the number of sheds in a farm, the interval 

between broiler batches and the availabil ity of the market in a given location. Most 

broiler farms adhered to the extension advice of two weeks interval to prevent any 

disease transmission between batches. The average slaughter age was 48.3 days at an 

average carcass weight of 1 .46 kg. The average amount of feed required to produce a 

broiler bird was 4 .6  kg. The feed conversion ratio for small-scale broiler birds in  

Botswana was 2 .72 kg feed/kg gain, considerably higher when compared to  Cobb 

standards ( 1 .60 kg feed/kg gain) .  The h igh feed conversion ratio values in small-scale 

farms are due probably reflective of, among others, the poor quality feeds, management 

conditions, length of the production cycle and feed wastage. Correlation analysis 

showed that when the age at slaughter increases, the average feed conversion ratio i s  

increased (P = 0.000 1 ) .  This finding i s  of economic relevance in Botswana, because 

small-scale producers keep the broilers longer to satisfy consumer preferences. But the 

cost of keeping these birds would be higher than the returns from sales because of 

decreasing feed efficiency. The average mortality was 9. 1 5%.  Diseases or conditions 

reportedly associated with these deaths included Newcastle disease, infectious bursal 

disease, diarrhoea, chronic respiratory disease, paralysis of the l imbs and cocc idiosis .  In  

most cases, productivity parameters recorded in the current study are higher than those 

used by the Ministry of Agriculture for budgeting purposes.  

In the present survey, baseline data have been generated on the performance levels in  

small poultry farms and the production systems have been characterised. In addition to 

establ i shing the production standards, it has raised several issues needing attention.  The 

results showed that the future growth of poultry industry in Botswana is  constrained by a 

number of factors including lack of proper knowledge in poultry husbandry and 

nutrition, irregular supply and poor quality of feeds and breeding stock, inadequate 

support services and access to credit, as well as a poor marketing  infrastructure. It is 

also clear that intensive systems of raising poultry may not be financially viable long­

term in Botswana, because of the strong dependence on external sources for all major 

i nputs (chicks, pullets, feed etc) .  The Government, in  associ at ion with organi sations 

such as Botswana Poultry Associ ation, should formulate policies to address these i ssues. 
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The results from a 35-day feeding experiment, conducted to evaluate the influence of a 

natural zeolite (Mordenite) on the performance of broiler chickens fed maize-soyabean 

meal diets, are presented in Part B of the thesis .  Four levels of Mordenite (0, 2.5,  5 .0 

and 7 .5%)  were incorporated in  diets formulated to provide similar levels of apparent 

metaboli sable energy, lysine and methionine plus cysteine. Each dietary treatment was 

fed to ten repl icate pens (4 birds/pen). Inclusion of 2.5% Mordenite improved weight 

gains  of broilers by 4. 1 %  over that from control diet with no Mordenite, but the 

difference were not statistically significant (P > 0.05) .  Weight gains  of birds fed diets 

containing 5 .0% Mordenite were similar (P > 0.05) to those fed the control d iet. There 

was, however, a significant (P < 0.05) depression in weight gain of birds fed the 7 .5% 

Mordenite diet compared to those fed the diet with 2.5% Mordenite. The detrimental 

effect on weight gain at this level is due largely to the reduction in feed intake. Feed 

intake of b irds fed diets containing 7 .5% Mordenite was lower (P < 0.05) than those on 

the 2.5% Mordenite diets. Inclusion of Mordenite at 2.5 and 5 .0% had no effect (P > 

0.05) on feed intake compared to controls .  Inclusion of Mordenite to levels up to 5% 

had no  effect ( P  > 0.05) on  the feed efficiency of  broilers. The inclusion of  2 .5% 

Mordenite, however, caused a numerical improvement in feed uti l isation ( 1 .47 versus 

1 . 5 l g feed/g gain) .  Feed efficiency was significantly (P < 0.05) depressed when 7 .5% 

Mordenite was included in the diets . Excreta nitrogen and phosphorus contents were 

affected l inearly (P = 0.00 1 )  by increasing levels of Mordenite. Excreta quality scores 

were not influenced by the inclusion of Mordenite. Overal l ,  the findings are 

encouraging and showed that the addition of low levels of Mordenite (2 .5%) is 

beneficial in improving broiler production and litter attributes. 
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