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______________________________________________________________________________

Abstract 

Indigenous chickens in Zimbabwe spend the whole day free ranging and scavenging for food. 

Small holder farmers who keep them rarely supplement them, and even if they do, the feed does 

not contain enough nutrients hence the productivity of these chickens has remained very low. 

The paper seeks to find out the optimal feed between sunflower, millet and sorghum for a 

particular chicken breed and for a particular purpose of the breed. In this research chicken 

productivity was measured by egg production level, hatchability, chick survival rate, and mass of 

chickens at age of maturity. The data used in this research was collected at Matopos research 

station. The indigenous chicken strains considered in this research were categorised as naked 

necks, red and spotted. A completely randomised block design was used in the data analysis. The 

treatments were the three supplementary feeds that is sunflower seeds, millet and sorghum 

grains hence the model was a fixed effects model. The blocking factor considered was chicken 

strain. There were three replications, hence there were a total of 27 four weeks old pullets 

considered as experimental units. The data was analysed using GENSTAT. The results indicated 

that naked necks supplemented with sunflower seeds were best for meat production, spotted 

chickens supplemented with millet grains had the highest egg production while red chickens 

supplemented with millet were best for multiplication purpose. 
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______________________________________________________________________________ 

Introduction 

Poultry contribute substantially to egg and meat production in most societies in Africa. It is the 

largest group of livestock in the world (FAO, 2000). Studies carried out by Permin and Pedersen, 

( 2000) indicate that it contributes about  30% of all animal protein consumed in the world. The 

majority of farmers view the importance of chickens as food security rather than income. 

According to Anderson, (2001) rural households are vulnerable to uncertain events and often 

have insufficient resources to act as buffers during critical periods. In these circumstances, 

livestock are usually used as buffers in times of shortages. However they also provide a small 
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income and in some cases play a major part in the cultural life of most societies in Zimbabwe. 

Research efforts on indigenous chickens conducted in some parts of Zimbabwe have highlighted 

the abundance and importance chickens in the small holder farming systems. However 

productivity of these chickens has remained very low due to inadequacies in nutrition and other 

factors like housing and management of health as well as use of unimproved, inbred genotypes. 

The small holder indigenous chicken production systems are very efficient since they utilise 

locally available resources and house hold food waste. It has been estimated that 70% of the 

poultry products in developing world are produced by smallholders and in family managed 

poultry systems (Sonaiya 2000). This production of poultry is primarily from free ranging birds 

that have few or no inputs. The birds can adjust themselves to the fluctuations in feed availability 

and hence such genotypes remain predominant in African villages (Kitalyi, 1998). Keeping 

indigenous chickens is simple and inexpensive as it demands low initial investment capital and 

minimum management. The low productivity of indigenous chickens is mainly attributed to the 

low genetic potential, feed (quantity and quality) problems and diseases in the Tropics (Yongolo, 

1996; Alexander, 2001; Hunduma et al., 2010). Mortality is also a major constraint in village 

chicken production. Chickens are exposed to various threats ranging from predators, theft, 

cold/heat and poor nutrition. Common predators are dogs, cats, eagles and hawks (Ondwasy, et 

al., 2006). To avert the problem of diseases most households use traditional medicines which are 

locally available (Barua and Yoshimura, 1997). 

 

Keepers of scavenging chickens are mostly females and children. It has been realised that 

women own 56% of the chickens, men 36%, boys 6% and girls 2% (Brorhold et al., 2000). The 

results on the participation of different gender groups in village chicken production shows that 

every household member has a role to play in village chickens. However these chickens remain 

invisible and neglected as they are not included in the wealth ranking unlike cattle, sheep, and 

goats (Sonaiya et al., 1999) and yet they alleviate poverty. Although there are structures in place 

to provide support for implementation of projects  in other areas of livestock production, there is 

limited capacity and expertise on issues of small holder indigenous chicken production. This is 

because indigenous poultry, for many years has never been a priority in small scale farming in 

countries like Zimbabwe.  

 

Mcainsh et al., (2004) outlines that indigenous chickens are not classified into specific breeds but 

rather they are heterogeneous in phenotype and probably also in genotype. This view concurs 

with what was found by Gueye (1998). He states that those native chickens reported as breeds in 

Africa are just phenotypic descriptions. Multiple variants of plumage colors and other physical 

features are very common to indigenous chickens and directly influence the market values of 

mature birds. The average annual egg production of indigenous chickens is estimated at 60 small 

eggs with thick shells and a deep yellow york color (Yami and Dessie, 1997). The duration of 

brooding time of the hens is wide with many cycles per year. 

 

Ninety eight percent of the supplementary feed for chickens comes from the farmland (Tedelle  

et al., 2002). The feed resource base for scavenging indigenous chickens consist of maize grain, 

kitchen waste, vegetables, sorghum, millet, sunflower, rice, ants, mealie-meal commercial feeds, 

milling waste, etc. However some of these feeds lack enough vitamins and proteins. Since 

scavenging feed resource base does not contain enough nutrients most farmers supplement their 

chickens with food rich in carbohydrates. They spread the supplements on the ground and all the 
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chicken age groups feed together. Some divide different age groups and feed them separately. 

Layers require more proteins than meat birds (Kitalyi, 1998). The birds are given supplementary 

feed before they are penned for the night so that they are not distracted from feeding.  

Nutritional component of some of the basic supplementary feeds for chickens 

Sunflower 

Sunflower is one of the most widely cultivated oilseeds in Africa and the world over. Its hybrid 

varieties contain 380 to 540 g of oil/kg (Crum et al., 1993), which is very rich in linoleic acid. 

Sunflower seed contains a moderate amount of protein, approximately 40 to 50%. Most studies 

have shown that sunflower seed can be included in poultry diets at relatively high amounts 

without any negative effect on performance and nutrient use (Cheva-Isarakul and 

Tangtaweewipat, 1991; Ortiz et al., 1998; Rodrı´guez et al., 1998; Roth-Maier et al., 1998). 

 

Sorghum 

Starch is the largest component of sorghum (60-80%) and the major contributor to the energy 

value of the grain. The grain is rich in carbohydrates like other cereals and it contains several 

water soluble B-complex vitamins and minerals (Anonymous, 1996). It is also rich in protein 

(23.6 g), calcium (202 mg) in it can make it an excellent supplement to cereal diet.   

 

Millet 

In comparison to sorghum, the millet hybrids have higher protein, fat and neutral-detergent fibre. 

The fat content of the millet hybrids are more than twice that of sorghum. The fiber content are 

higher also. Results from poultry feeding experiments in the USA using pearl millet with maize 

or sorghum indicate that pearl millet is at least equivalent to maize and is superior to sorghum in 

protein content and quality, protein efficiency ratio values, and metabolisable energy (ME) levels 

(Hoseney et al., 1987). Pearl millet does not contain any condensed polyphenols such as the 

tannins in sorghum that can interfere with or slow down digestibility. Experiments on chicken 

feeding conducted by Sullivan et al. (1990) showed that weight gains and feed/gain ratios 

obtained on pearl millet based diets are equal to that of maize and some sorghums. Smith et al., 

(1989) similarly outlines that pearl millet can replace maize in chicken diets without affecting 

weight gain or feed efficiency.  The gross energy and metabolisable energy values of pearl millet 

tend to be higher than those of maize. (Fancher et al., 1987). 

 

Pearl millet is similar to maize and superior to sorghum as a feed grain. A number of factors are 

thought to be responsible. Pearl millet grain generally has a higher crude protein level by 1 to 2 

percentage points relative to sorghum grown under the same conditions. Pearl millet is deficient 

in essential amino acids, but averages 35% more lysine than sorghum (Rooney and McDonough, 

1987; Singh et al., 2000). Pearl millet grain has 5-6% oil and a lower proportion of the less 

digestible crosslinked prolamines than sorghum. 

 

Methodology 

The experiment was conducted at Matopos Research Station situated about 30km south of the 

city of Bulawayo in Zimbabwe. The area is in Natural region four which is characterised by low 

annual rainfall of about 450-500mm. Indigenous chickens were used as experimental units. 

There were 27 four weeks old pullets which were grouped according to plumage colours that is 
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naked necks, red and spotted. Thus there were a total of 9 red, 9 naked necks and 9 spotted 

pullets for the experiment. The chickens were allowed to free range and mix during the day and 

penned overnight. The free ranging area was 1000 square metres and it was fenced and guarded 

to protect the chickens from predators. The chickens were supplemented twice a day in the 

morning at 0700hrs and in the evening at 1800hrs before they are penned for the night. Each 

chick was penned in its own cage, hence there were 27 identical cages. For each strain 3 

chickens were supplemented with millet, the other 3 with sunflower while the last 3 were given 

sorghum. The selection was done randomly. The 3 feeds were crushed before being fed to the 

chickens. The chickens were tagged and given codes so that technicians could identify a 

particular strain which was entitled to a particular feed. For each particular type of chicken, the 

technicians recorded the following aspects: maturity age, egg production, hatchability, chick 

survival. 

Results and Discussion 

From the experiment the three feeds form the treatments. The experimental units were assigned 

to treatments completely at random hence this was a complete randomised fixed effects model. 

Table 1: Survey Results 

Characteristic Breed\Food Millet Sunflower Sorghum 

Maturity 

Weeks 

Spotted 18.5 22.0 19.5 19.2 20.3 18.9 20.9 21.8 20.3 

Naked 23.3 22.0 21.9 21.9 20.4 21.0 22.0 23.5 22.9 

Red 23 23.8 24.9 23.6 23.5 24.0 24.9 24.5 23.8 

Egg Production 

Eggs/Cycle 

Spotted 27 24 27 12 26 19 21 24 26 

Naked 19 21 23 18 16 17 16 20 18 

Red 26 21 22 18 19 17 18 26 23 

Hatchability 

% 

Spotted 85.2 95.8 77.8 100 80.8 94.7 100 83.3 84.6 

Naked 100 95 91.3 88.9 93.8 82.4 93.8 90 83.3 

Red 76.9 95.2 95.5 94.4 84.2 70.6 100 76.9 82.6 

Chick Survival 

% 

Spotted 78.2 73.9 85.7 83.3 85.7 88.9 76.2 80 77.3 

Naked 78.9 85 85.7 87.5 73.3 85.7 80 88.9 93.3 

Red 100 95 95.2 88.2 93.8 91.7 88.9 80 84.2 

 

Maturity 

The age of maturity of a chicken is noted as, time from day old up to the time it starts laying 

eggs. Table 1 above shows the number of weeks chickens in each block took to reach maturity. 

Results showed that chickens supplemented with sunflower mature faster (21.4 Weeks). 

Comparing the three breeds and the feeds the research results show that spotted chickens 

supplemented with sunflower mature faster (19.5weeks) than the other two breeds. On the other 

hand red chickens supplemented with sorghum take the most time to mature. 
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Clutch Size 

It is the number of eggs a chicken lays per cycle. Sported chickens supplemented with millet 

gave rise to the highest number of eggs per cycle (26), while naked necks supplemented with 

sorghum laid the lowest number of eggs(18 per cycle).  

Hatchability 

Hatchability is the percentage number of eggs that hatch out of all the number of eggs in that 

cycle. Chickens supplemented with millet had the highest hatchability (90.3%) However in 

particular naked necks supplemented with sunflower gave the highest hatchability of about 

95.4%. 

Chick Survival 

It is the percentage number of chicks that survive out of the initial number of chicks that were 

hatched. Red chickens supplemented with millet had the highest chick survival rate of 96.7%, 

while sported chickens supplemented with sorghum had the lowest survival rate (77.8%).  

Basing on the ANOVA table (Apendix1) different supplementary feeds have different effects on 

the maturity age of chickens, egg production, hatchability and chick survival. This means that 

supplementing chickens with sunflower had an effect of quickening and also resulted  in high 

chick survival rate. This thus concurs with what was found by Cheva-Isarakul and 

Tangtaweewipat, 1991; Ortiz et al., 1998; Rodrı´guez et al., 1998; Roth-Maier et al., 1998. 

Supplementing chickens with millet gave rise to the highest clutch size per cycle and also 

increased hatchability. This may be as a result of high protein content in the millet than in 

sorghum. Sorghum has the least protein and oil content, therefore when supplemented to 

chickens results in the lowest chick survival rate. 

 

Conclusions and Recommendations 

Chick breed/strain and type of feed combinations are essential considerations for each production 

objective. The research confirmed that spotted chickens fed with sunflower mature earliest while 

red chickens fed with sorghum take the longest time to mature. Spotted chickens fed with millet 

produced the highest clutch size, while naked neck chickens fed with sunflower produced  the 

least clutch size. Red chickens fed millet had the highest chick survival rate than other strains.  

Therefore, small holder indigenous chicken farmers may consider the following 

recommendations: 

(i)  To opt for naked neck chicks supplementing them with sunflower seeds for meat 

production purposes. 

(ii) To opt for spotted chickens supplementing them with millet grains for egg production 

purposes. 

(iii) To prefer the red chickens supplementing them with millet grains for multiplication 

purposes. 
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Future researchers are recommended to do the same experiment supplementing the chickens with 

different levels of feed ingredients for example 70% sunflower, 10% sorghum, 10% millet, 10% 

maize.  
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