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Abstract 

The major feed resources used in the Small holder sector in Zimbabwe are the veld and 

crop residues. The veld, however, is characterized by high seasonal variation in yield and 

quality and animals often lose condition during the dry season. The challenge is to 

develop alternative feed resources that will sustain production throughout the year. This 

project presents the growth performance and carcass characteristics of the Matebele goats 

fed mixed forage diets based Bana grass, Mucuna pruriens and dual purpose sorghum 

and a commercial feed as a standard. This study was under taken to assess the 

performance of goats fed mixed forage diets fed as dry season feed supplements. The 

forage diets were sole portions of Mucuna pruriens, sole Bana grass and sole Sorghum as 

well as mixtures of Mucuna pruriens with grass forages and following levels were used 

Bana grass 33 % / Mucuna 67 % Sorghum/33 % / Mucuna 67 % and either way. A total 

of 54 Matebele kapaters were blocked for weight into 3 weight categories small, medium 

and large goats and 9 treatements were allocated to each weight category in a randomized 

block design. The treatments were no supplementation, mixes of Mucuna pruriens and 

Bana grass at 33% and 67%, mixes of Mucuna and a dual purpose sorghum stover at 33% 

and 67% either way and commercial supplementary feed. The crude protein content of 

the diets ranged from 25.4g/kg DM for 100% Sorghum diet to 155g/kg DM for the 

commercial diet. The average supplementary feed intake ranging from 47g/day DM for 

the 100% Sorghum diet being the least and 360g/day DM being higher were recorded. 

The average daily gains goats fed on commercial feed and Mucuna based diets were 
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significantly higher (P<0.005) that the rest. No significant variations were observed on 

dressing out percentages and chilling out losses (P>0.005) across all treatments. Feeding 

a commercial diet as supplementary feed during the dry season, proved to be more 

expensive since it does not give any significant benefits when compare to home grown 

forage diets. There sole portions of Mucuna pruriens and its mixes with Bana grass and 

Sorghum can be used satisfactorily as supplementary feed for small ruminants in the dry 

season as observed herein (P<0.005). 
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CHAPTER 1: INTRODUCTION 

1.1 Background of the Study 

An estimated 90% of the national goat flock in Zimbabwe is associated with smallholder 

mixed farming systems (Homann, van Rooyen, Moyo, Nengomasha, 2007). These 

systems are considered to offer the best options for increased productivity through 

intensification (Bwire and Wiktosson, 2002), however, feed shortage especially during 

the dry season limits the intensification process.  

Goat production in smallholder production systems is highly dependent on rangeland 

resources. However, rangeland resources vary spatially and temporally, resulting in 

nutritional bottlenecks during the dry season (Homann et al, 2007). Effective 

management requires clear identification of periods of feed shortages and feed surpluses 

for effective interventions to be put in place. In the semi arid areas of Zimbabwe feed 

shortages usually begin in July, reaching a peak between September and October and 

phasing out between December and January. Although rainfall starts in November, 

vegetation takes at least a month to re-grow, explaining the availability of feed much later 

in December and January. 

 Feed shortages can be alleviated by using feed supplements such as cultivated forages 

and crop residues. However less than 3% of smallholder farmers grow forages and the 

available crop residues are of low quality and quantity (Mhere, Maasdorp and Titterton, 

2002; Homann et al, 2007). Limited use of cultivated forages by farmers is mainly due to 

unavailability of seed, processing equipment and storage structures as well as limited 

knowledge on how to formulate feeds (Homann et al, 2007, Mativavarira et al 2011). 
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Crop residues, which are derived mainly from cereals, are generally fed untreated and 

hence are of low nutritive value to animals. A significant amount of work has been done 

on forage production on station and on farm studies and results show that forage legumes 

and dual purpose sorghums have potential to improve feed quantity and quality in small 

holder farming systems (Mativavarira et al, 2011).  

Although trends of feed shortages across semi arid areas are similar, the magnitude of 

feed shortages might be area specific and therefore require the development of localized 

feeding strategies (Mhere   et al, 2002).  Feeding interventions should start around June 

and July before the goat’s body condition begin to deteriorate and should continue until 

December to January when the rangelands are able to support the nutritional requirements 

of goats (Homann et al, 2007) 

Goats require five major classes of nutrients namely, energy, protein, vitamins, water and 

minerals. Goats consume a wide variety of grasses, weeds and small branches of bushes 

and trees. They can consume leaves, peelings and roots of vegetables, husks of corn, 

citrus and banana peeling and other waste plant residues. Goats are ruminants and are 

therefore able to utilise roughage with high fibre content. Rumen microbes produce 

protein, vitamin B and K in the rumen. Goats are fastidious feeders as a result they are 

the last animals to die from drought (http://.www.nfis.go) 

This study thus seeks to evaluate the effect supplementing dry season feeding with 

locally available feed resources on the growth and carcass characteristics of Matebele 

goats. 

 

 

http://.www.nfis.go/
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1.2 Statement of the Problem 

Goat production is limited by feed shortages that prevail during the dry season. 

Rangeland resources become depleted, both in quantity and quality during the course of 

the dry season. The nutritive value of the veld diminishes as the season progresses due to 

accumulation of lignin. These feed shortages contribute to the reduced reproductive and 

poor  growth performance  of the goats thus affecting goat meat off take.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

1.2.1 Objectives 

The main objective of the project is to evaluate the performance of goats supplemented 

with sole portions and mixed rations of Mucuna pruriens, Bana grass and dual purpose 

sorghum 

1.2.2 Specific objectives are: 

 To evaluate the effect of sole forage portions, forage mixes of Mucuna 

pruriens, Bana grass and dual purpose sorghum and commercial 

supplements on growth performance of goats during the dry season. 

 Evaluate the effects of sole forage portions, mixed forage rations and 

commercial supplements on carcass quality of goats. 
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1.3 Hypotheses 

H10 Supplementation of goats with sole, mixed forage rations and commercial goat meal 

has no effect on growth performance of goats. 

H11 Supplementation of goats with sole, mixed forage rations and commercial goat meal 

has an effect on growth performance of goats. 

H20 Supplementation of goats with sole, mixed forage rations and commercial goat meal 

has no effect on improving carcass quality of goats. 

H21Supplementation of goats with sole, mixed forage rations and commercial goat meal 

has an effect on carcass quality of goats. 

1.4 Significance of the Study 

Winter supplementary feeding maintains body condition of the animals. It supports 

production on the animals it terms of faster growth rate and higher milk yield. On the 

other hand dry season feeding promotes productive parameters like conception rates, 

kidding rate and weaning rates, however this is possible when all other production factors 

are held optimum. If the is an improvement in productivity within a reasonable period of 

time, it promotes goat meat off take to a much greater extent. 

The focus of this study is Matebele goats. It determined the differences in actual goat 

growth performances when fed various fodder crops at different ration levels, crop 

residues as dry as dry season feed supplements in the semi arid areas of Zimbabwe. 
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CHAPTER 2: LITERATURE REVIEW 

2.0 General facts about Goats 

Goats are a very important source of livelihoods in the smallholder farming communities 

of Zimbabwe.  They have been widely used for a long time for meat, milk and manure for 

household use. Their importance as a source of income has always been there, but its 

importance was limited by the unavailability of markets.  Over the past few years, there 

has been a shift towards supporting commercialization of goat production. This means 

that the importance of goats as income generators is also increasing. However the market 

requires goats of different grades and characteristics.  The overall quality of goat meat is 

a function of a number of factors such as the genetic makeup, health, nutrition and 

general management. In most of goat farming communities’ dry season feed shortages 

are a major issue. This means that farmers are unable to get good income from their goats 

during this time. It thus becomes critical to encourage supplementation to maintain the 

condition of goats. There are several feeds that can be used ranging from natural feeds, 

commercial feeds and home-grown feed mixes (Homann et al, 2007). 

There are five broad groups of essential nutrients. Livestock require energy, protein, 

minerals, vitamins and water in order to live and perform the functions for which they are 

kept for. These nutrients are required in different proportions and amounts, which must 

be borne in mind when balancing rations, designing supplements or planning a feeding 

programme. Amount of feed consumed by an animal depends on the type of animal, age, 

live mass, condition and type of feed available.  The primary use to which these nutrients 

are put is survival and maintenance of normal body functions.  
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The nutrients surplus to these requirements is used for production. This includes growth, 

gestation, lactation and storage of fat reserves in the body (Mhere et al, 2002) 

2.1 Feed Resources for Goats 

Feed resources used by goats include rangeland,   concentrates, and crop residues as well 

as fodder crops.  

2.1.1 Rangeland feed resources 

Rangeland provides the cheapest livestock feed source. However, in semi-arid areas, 

rangeland resources are limited in quality and quantity, particularly in the dry season. 

Rainfall is the major determinant of production in semi-arid rangelands. Rangeland need 

time to recover after a drought. This can be achieved through phased restocking or resting 

the rangeland. Thus clear off-take strategies must be in place for drought years.  

Trees and shrubs are the most available plant form species in many landscapes, (McKell, 

1980). At least 75% of the shrubs and trees in Africa serve as browse plants and many of 

these are leguminous. Trees play an important role in livestock nutrition in semi arid 

areas of Zimbabwe. Many of them produce fruits in the dry season that are readily eaten 

by livestock. Many naturally occurring tree legume species such as Acacia tortilis and 

acacia karroo have evolved in semi-arid regions alongside herbivorous animals and 

therefore have developed means of protection against browsing (Brewbaker, 1986). 

Available as goat feeds are a range of selected grasses and forbs as well. These cheap 

naturally occurring protein sources can improve the utilisation of poor quality roughages 

such as crop residues (Gutteridge and Shelton, 1998).  
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 2.3 Importance of browse in livestock production 

The exploitation of naturally occurring browse species is a vital component of livestock 

production systems in many regions of Zimbabwe. In some arid and semi arid regions, 

livestock would not exist without browse species to supply feed. Forage from these trees 

is often used as a buffer to overcome feed gaps that arise from seasonal fluctuations in the 

productivity of other feed sources. During the dry season, these trees provide green 

forage rich in protein, minerals and vitamins while the herbaceous cover provides only 

poor quality straw. The total leaf canopy of all acacias and dichrostachys, over the period 

of June to September, falls to the ground while still retaining a healthy green colour thus 

these are easily accessed by the browsing goats (Topps and Oliver1993, Jackson, 1999).  

2.3.1 Browse pods as protein supplements. 

Browse pods from Acacia nilotica and Dichrostachys cinerea are preferred to other tree 

legume species pods. Browse pods are high in crude protein and can be an important 

protein supplement for goats during the dry season. Leguminous species retain their 

nutritive value on their seeds at senescence stage thus the pods fed are of high quality in 

terms of nutrition when fed to  livestock even though there are found in smaller quantities 

as compared to foliage (Mhere et al, 2002) 

Under natural conditions, a large proportion of the foliage of tree species will be out of 

reach of grazing animals so utilisation can be manipulated by cutting or lopping to make 

it available when needed. When this is done, it is important that it is performed on a 

rotational basis to ensure time for regeneration. There is also shaking pods, which 

involves shaking the tree to drop pods and leaves which are then picked by animals or by 

people.  
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There is also browsing using goats. Goats essentially browse on trees and they are 

known to be very useful in controlling bush encroachment in semi arid areas. (Mhere et 

al, 2002) 

2.4 Crop residues 

As mentioned earlier, the major constraint to ruminant livestock production in the small 

holder-farming sector is the availability of sufficient feed, especially in the dry season. 

Livestock are dependent on natural range during the rainy season and crop residues, 

especially cereal grain residues, become a major feed resource during the dry season. 

Crop residues are mainly fibrous material, which are low in protein and high in fibre, 

which lowers their feeding value (Mhere et al, 2002, Homman et al, 2007)The feeding 

value of crop residues is generally influenced by crop variety, fertilizer application, 

morphological composition, harvesting and storage method. In Zimbabwe, crop residues 

are usually grazed in situ with large losses of up to 40-50% of dry matter from trampling 

and spoilage. However, crop residues tend be beneficial when they are grazed ex situ 

since they would be stored to conserve their nutritive value. The in situ is a low cost 

method of utilizing crop residues it is more applicable to areas where there are plenty of 

residues. The proportion of farmers harvesting and storing stover varies from area to area. 

Farmers using crop residues occasionally practice supplementary feeding of their 

livestock. There is very little evidence of strategic feeding of crop residues to the more 

productive animals such as milking does (Mhere et al, 2002) 

Thus to optimize their use and improve their quality, crop residues need to be 

supplemented, chemically treated using urea and processed. (Department of Agriculture 

Research and Extension, Zimbabwe, 2005) 
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2.5 Forage Production. 

In marginal and semi-arid areas forage crops that can be grown include grasses like sorghum both 

forage and grain type, Bana grass, Napier fodder, Rhodes grass and Star grass. Leguminous 

fodder crops like cowpeas, dolichos beans or lablab, velvet beans or Mucuna species and pigeon 

peas can also be grown and utilized in semi-arid areas. There are also forage tree legumes like 

Leucaena leucocephala and succulents like cactus pear which can be grown as feed for livestock.. 

When the different fodder crops are mixed they produce forage mix that can sustain livestock 

(Mhereet al, 2002, Homannet al, 2007, Masikati, 2011). 

 

2.5.1 Forage sorghum (Sorghum vulgare) 

Sorghum vulgare is an annual or short term perennial with culms of up to 4m tall, with 

some types having sweet stems. Forage sorghums are grown specifically for livestock 

feeding. Most forage varieties have sweet stems except when compared to grain types. 

Varieties available on the market include Sugar drip, Sugar graze, PAN 841 and PAN 

888 (Mhere et al, 2002). ICRISAT (2011) reports that up to 2 t/ha of sorghum grain and 

10-20 t/ha of sorghum stover can be harvested from dual purpose sorghum varieties with 

the minimum rainfall received in the marginal areas of Zimbabwe.  

In terms of nutritive value, sorghum stover seems to have fewer nutrients than other 

forage crops such as Pennisetum purpureum and Lolium perenne. The digestibility of the 

sorghum starch is relatively poor in unprocessed form, varying between 33 to 48 percent. 

Treating of the sorghum stover by methods such as urea treatment increases the 

digestibility of sorghum starch. 
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Certain sorghum varieties contain anti-nutritional factors such as tannins. The presence of 

tannins is claimed to contribute to the poor digestibility of sorghum starch. After starch, 

proteins are the main constituent of sorghum. The essential amino acid profile of 

sorghum protein is depends on the sorghum variety, soil and growing conditions. 

Sorghum is a good source of B-complex vitamins. (USDA, 2008) 

 2.5.2 Hybrid Pennisetum 

Hybrid Pennisetum is a tall, tufted, robust perennial grass which originated in tropical 

Africa. The parents of Hybrid Pennisetum are Napier grass (Pennisetum purpureum) and 

Pearl millet (Pennisetum glaucum). In Zimbabwe Hybrid Pennisetum is frequently 

referred to as Bana grass, though in Kenya ‘Bana’ is a particular cultivar of Napier grass.  

The hybrid is sterile, thus establishment is done by vegetative means (Mhere et al, 2002). 

On irrigated and fertilized land Hybrid Pennisetun up to 20 t /ha of dry matter of herbage 

can be harvested if managed properly. Under rain fed conditions, 7-10 t dm/ha of Hybrid 

Pennisetun can be harvested. Two to four annual harvests are possible under rain fed 

conditions.  .Hybrid Pennisetun is harvested at a meter height on average every six weeks 

from first harvest. 

 The nutritive value is kept high if harvested not later than 6 weeks from first harvest and 

conserved properly (Mhere et al 2002, Department of Agriculture Research and 

Extension, Zimbabwe, 2005). 

2.5.3 Mucuna pruriens 

Mucuna pruriensis a vigorous annual climbing legume that originally came from 

southern China and eastern India, where it was at one time widely cultivated as a green 

vegetable crop.  
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In most Mucuna species crude protein in foliage ranges from 110–230 g/kg DM, and that 

in grain ranges from 200 g/kg DM–350  g/kg DM   The grain is rich in the essential 

amino acid lysine . There is high K, Mg, Ca and Fe content. For example, foliage 

digestibility is ranges between 60 and 65%. (Whitbread, Jiri, and Maasdorp ,2004) 

 

2.5.3.1 Anti nutritional factors in Mucuna pruriens 

According to Whitbread et al, 2004 Mucuna has a range of anti-nutritive substances, 

untreated Mucuna grains can be toxic for human and non-ruminant animal consumption.  

The most important toxic compounds are the non-protein amino acids L-dopa (content in 

seeds <2% to >7%) and hallucinogenic tryptamines.  Furthermore, trypsin-inhibiting 

activities have been detected in the seed.  Grain treatment has best been done by boiling 

in water for one hour, pressure-cooking for 20 minutes, or boiling in water for 30 minutes 

after soaking in water for 48 hours.  Despite the presence of anti-nutritional compounds 

however, there is evidence that velvet bean grains can be fed to ruminant animals to 

supplement their diet without apparent problems. 

Mucuna and lablab contain other anti-nutritional factors such as polyphenols, tannins, 

trypsin inhibitors, cyanogenic glycosides and hemaglutanatin agents. Tannins are 

naturally occurring plant polyphenols that form strong complexes with proteins. They are 

usually subdivided into two groups: hydrolysable tannins (water soluble) and 

proathocyanidins (condensed tannins). Tannins in forage legumes have both negative and 

positive effects on their nutritive value. Tannins in high concentrations reduce intake, 

digestibility of proteins and carbohydrates, and animal performance. 
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 Tannins in low to moderate concentrations, especially condensed tannins, prevent bloat 

and increase the flow of non-ammonia N and essential amino acids from the rumen. The 

presence of condensed tannins is reported to reduce N degradation in the rumen through 

the formation of tannin-protein complexes which are stable at neutral rumen pH, but do 

cleave at the low gastric pH (2.5-3.5) of the abomasums and relatively high pH (8-9) of 

the distal small intestines to make protein available to the host animal (Adjorlolo et al, 

2001). 

2.5.3.2 Production Potential 

2.5.3.3 Dry matter 

Mucuna has high DM production, with yield range of 5 to 12 t/ha depending on rainfall.  

Yields in Malawi reach 9 t/ha and similar yields in a 900 mm rainfall region of 

Zimbabwe.  Similar yields have been reported from Nigeria and Uganda.  Mucuna can 

produce high yields even in soils with marginal or even low available phosphorus. 

2.5.3.4 Animal Production  

The forage has been tried mainly for protein supplementation in bovines, sheep and 

goats.  As an example, a daily live weight gain of 60 g/animal compared to 44 g with 

commercial concentrates has been obtained with sheep.   
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2.6 Rationale of conserving forages  

For goats to improve their productive performance there must be a year round feed 

supply. If veld browsing only produces sufficient foliage or browse for six months of the 

year, it is vital to produce and conserve forages good quality in sufficient quantities. 

Conserved forage is needed to maintain livestock over the dry months as well as put 

animals into good condition. (Department of Agriculture Research and Extension, 

Zimbabwe, 2005). 

2.6.1 Fodder conservation 

Forages can be conserved as hay or silage. Natural pasture and planted pastures can be 

made into hay, provided they are cut early enough by March to conserve the nutrients, 

especially protein, before they decline in the plant. The forage is cut approximately 10 to 

15 cm above the ground preferably in the morning. Cutting is done at the first stages of 

flowering to ensure quality hay in terms of nutrient content. (Titterton et al, 2001 and 

Mhere et al, 2002) 

 Other forage crops such as maize, and forage sorghum, Pennisetums are too thick to 

stemmed to dry successfully as hay. Thus in developed countries special machinery 

which is very expensive, is used to assist the forage to dry quickly. It is difficult to make 

hay successfully from legumes as they drop their leaves very readily, either when 

handling the dried material or if allowed to get too mature before cutting. 

Silage is considered another way to conserve forage crops. A forage crop can be cut early 

and only has to have 30% dry matter to be ensiled successfully.  
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There is no need to try and dry out the plant material any more than that, so wet weather 

is not such a constraint as it is with making hay, for example legumes will not lose their 

leaves at cutting (Mhere et al .2002)  

In most communal areas the stover is grazed in the field. The community usually agrees 

on the time for animals to graze the stover. There is also stacking of maize and sorghum 

which allows final ripening of the grain after the plant is cut this provides stover of better 

feeding value than if the stover is allowed to be grazed in situ. Farmers with limited 

resources use cheap methods to store their stover. The stover is stored on high rocks or 

tall trees not accessible to livestock. The amount of stover that can be stored under these 

conditions is limited. Farmers also resort to traditional unroofed, raised platforms. These 

are the mostly commonly used method of storage of crop residues in the communal areas. 

These stores are often built inside kraals for easy of feeding the animals. Considerable 

losses of nutrients due to leaching are common under these circumstances. If the winter 

rains are heavy as often happens, the crop residues become mouldy. The moulds can be 

harmful to the animals and to lesser extent human beings consuming animal products 

from affected animals. Most farmers use the mouldy residues as manure (Titterton et al 

2001 and Mhere et al, 2002) 

However there is use of improved raised and roofed platforms. Roofing of the traditional 

raised platforms has been shown to maintain the feeding value of crop residues. Adding a 

roof to the traditional raised platform stops rain and direct sun heat from damaging the 

crop residues, or fodder. The roofed stores can be in different shapes and sizes, different 

styles and in different materials but they should provide air circulation (Mhere et al, 

2002) 
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Feed represents the largest single production cost in all types of animal production 

systems. Efficiency in the feeding of livestock is important and an understanding of 

feeds, their evaluation and utilisation is necessary for farmers to be able make full use of 

the technical information provided by the extension agents (Mhere et al 2002) 



 

16 

 

CHAPTER 3: Methodology 

3.1 Introduction 

3.1.1 Study Site 

The study was carried out at Matopos Research Station. The station is situated at the 

longitude 28030’E, latitude of 20023’ altitude 1340m. The climate is characterized by 

distinct wet and dry seasons with a mean annual rainfall of 570 mm. On average, the wet 

season lasts from mid November to mid March with little or no rainfall during the rest of 

the year. The mean temperature in the coldest month of July is 14.20C while in hottest 

month of October the mean temperature is 22.30C. The soils are red to black clays 

derived from basement schist (largely epidiorite) and coarse textured sand loams derived 

from gneissic granite sands. The vegetation in the area of study is predominatly Savanna 

grassland dominated by Acacia karoo, Acacia nilotica, Acacia rhemania and Zizphus 

muncronata. On the other hand the veld is sweet with its herbaceous layer dominated 

bygrasses such as Digitari aeriantha, Schmidtia pappophoroides and various Aristida and 

Erasgrostis species. Chloris gayana, Melinis repens, Hyperrenia species, Sprobolu 

spyramidalis and Heteropogon contortus are common (ICRISAT, GIS. 2000) 
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3.1.2 Materials 

 

Table 1: Nutrient composition of experimental feeds (g/kg DM) 

Treatment Crude Protein 

Neutral  Detergent 

Fiber 

Acid Detergent 

Fiber 

Control rangeland 116.0 373.8 329.9 

100% Bana grass 63.8 733.4 567.8 

100% Sorghum 25.4 752.6 526.7 

100% Mucuna 143.9 531.4 368.9 

33:67 Bana 

grass/Mucuna 131.3 554.8 369.7 

33:67 

Sorghum/Mucuna 101.8 614.6 423.3 

67:33 Bana 

grass/Mucuna 88.9 668.2 422.5 

67:33 

Sorghum,/Mucuna 62.8 686.5 463.3 

Commercial feed 155.0                       221.0                                           192                     

 

 

  
3.2 Research Design 

3.2.1 Randomized Block Design 

The experiment was carried out at Matopos Research Station using the institute’s 

facilities and expertise. A randomized block design with three blocks was used with 

initial weights were used as a blocking factor. The fifty four goats were divided into 3 

groups with 18 animals each. The fifty four experimental units were divided into 9 

groups of 6 animals each with each group having two animals each from the low, 

medium and large goat categories.  
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Each group was assigned to the 9 treatments in a randomized block design. The 

treatments were no supplementation, mixes of Mucunapruiriens and Bana grass at 33% 

and 67%, mixes of Mucuna and a dual purpose sorghum stover at 33% and 67% either 

way and commercial supplementary feed.  

3.2.2 Experimental model 

xĳ = the measurement for treatment I in block j. 

xĳ = µ + αi + βj + eij,    

where:  

µ = overall mean. 

αi = effect of treatment I (difference with µ). 

βj =effect of block j ( difference with µ). 

eij= error in measurement for treatment i and block j. 
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3.3 Subject Populations 

3.3.1 Experimental Units 

Fifty four kapaters of Matebele goats aged between six to twelve months and with an 

average weight of 17kg were used. Prior to the experiment the goats were reared 

extensively in the Hwali communal area in Gwanda where they were purchased. They 

were vaccinated against pulpy kidney prior to transportation to the experimental cite. The 

goats were also de wormed prior to the experiment against internal parasites with 

Systamex dosing remedy where each animal was dosed 30-40 ml as per 10kg body mass. 

3.4 Experimental animals and their management 

Veterinary services were sought to attend to unhealthy animals whenever necessary. The 

goats were let out to graze in the rangeland and drink from 8 am to 2 pm.  

3.5 Data Collection  

3.5.1 Data collection procedures 

Data collection was done with the aid of a data sheet. A tag number was used to capture 

and identify the animal’s information.  

3.5.2 The following variables were collected 

 Daily feed intake and refusals were also collected every morning.  

 Weekly weight gains were noted for all animals.  

 The final slaughter weights were captured prior to slaughter.  

 Hot and cold carcass weights were recorded as per animal. 
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3.5.3 Calculations 

The live weight changes were calculated using the difference between final weights and 

initial weights of goats. Carcass weights were measured by excluding the fifth quarter. 

Average daily gain, dressing out % and chilling losses were calculated as follows 

Total weight gain= Final weight- Initial weight 

Average daily gain = Final weight/ Duration of the experiment. 

Dressing out%=Cold carcass Weight/Live weight*100 

Chilling losses%= Cold carcass Weight/Hot Carcass Weight*100 

3.6 Statistical Analyses 

The collected data was punched into excel and exported to SPSS. The the SPSS statistical 

package 16.0 was used to perform analysis of variance (ANOVA).  
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Chapter 4 RESULTS 

4.1 Growth trends 

Figure 1 shows growth rate over time where all the treatments showed a steady increase 

in growth from week one up to week nine. Goats fed on commercial feed showed a faster 

growth rate, followed by those fed on 33:67 % Bana/Mucuna ration. Furthermore the 

goats fed on 100 % Mucuna and 33:67 % Sorghum/Mucuna ration exhibited similar 

growth rates as displayed in the graph above.  However there are two treatments namely 

control ranging and 100 % Sorghum which had low growth rates 

 

Figure 1 Growth rate over time 
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4.2 Supplementary Feed Intake 

Commercial maintenance goat meal had a crude protein of 155g/kg DM which was the 

highest. Mucuna pruriens as a legume crop had a higher crude protein content of 143.9 

g/kg DM compared to other forages. There were also forage rations like 33:67% 

Bana/Mucuna and 33:67 Sorghum/Mucuna which had 131.3g/kg DM and 101.8g/kg DM 

respectively. However the crude protein for the Control Rangeland was 116g/kg/ DM 

being slightly higher than 101.8g/kg DM for treatment 33:67 Sorghum/Mucuna, followed 

by 67:33% Bana/Mucuna and 67:33% Sorghum/Mucuna at 88.9g/kg DM and 62.8g/kg 

DM respectively. The least feeds in terms of crude protein content were the sole portions 

of 100 % Bana grass and 100 % Sorghum with 62.8g/kg DM and 25.4g/kg DM values 

respectively. Above all average supplementary feed intake was significantly different 

across treatments. 

The goats fed with a commercial supplement consumed a significantly higher amount of 

supplementary feed intake which averaged to 360g/day DM than all other goats from the 

rest of the treatments.  Goats under treatment 33:67% Bana grass/ Mucuna consumed an 

average of 179g/day DM supplementary feed intake making them occupy the second 

position in terms of feed intake levels.  Furthermore goats under treatments 100 % 

Mucuna, 33:67% Sorghum/Mucuna, 67:33% Bana grass/Mucuna and 67:33 Sorghum/ 

Mucuna showed  a similar trend in terms of average supplementary feed intake 

consuming 169.1g/day DM, 144g/day DM, 136g/day DM and 115g/day DM respectively.  

 However the latter treatments (diets) are non significantly different from each other at 

(P<0.005) as displayed in figure 2 in terms of supplementary feed intake but are however 

significantly lower than the commercial treatment diet. 
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Treatments 100% Bana grass and 100% Sorghum were significantly lower than the rest 

of the treatments with their goats consuming 76.33g/day DM and 47g/day DM. No 

comparisons were made against the control rangeland treatment under supplementary 

feed intake since its goats survived solely on the veld. 

4.3 Growth rate 

Growth rate increased with most treatments, as was expected. Growth rate performance 

was highest in goats fed with commercial feed giving and average daily gain of 77.51g 

secondly followed by those fed with 33:67% Bana/Mucuna ration with an average daily 

gain of 67.19g. Furthermore the goats fed on 100% Mucuna where in the third position in 

terms of growth rate giving an average daily gain of 63.75g with treatment 33:67% 

Sorghum/Mucuna exhibiting 48.14g average daily gain. However the prior mentioned 

treatments are not significantly different from each other in terms of growth but are 

significantly higher than treatments rest of the treatments as displayed in figure 1.  

Treatment 67:33 % Sorghum/ Mucuna, 100% Sorghum and Control ranging exhibited 

some kind of slow growth making them the least significant terms of growth rate. 

Treatments 100% Sorghum and Control Ranging gave poor average daily gains of 17.19 

g and 7.6g, thus they had significantly lower growth rates when compared to commercial 

treatment and 33:67% Bana/Mucuna treatment which gave average daily gains of 77.51g 

and 67.19g respectively.  

Thus in general goats that were fed diets with a reasonably optimum concentration of 

crude protein significantly grew faster (P<0.05) than those fed on protein deficient diets 

along with those which dependant on the veld alone. 
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Least squares differences were used to come with multiple comparisons as presented in 

table 2 and 3. From the table 2 and 3 means in the same column with different 

superscripts for example ‘a’ and ‘b’ differ significantly (P<0.005) thus it indicates that 

there was a significant difference between the treatments. Under average feed intake 

commercial feed was extremely significantly higher from all other feed materials. 

However all diets that contained Mucuna as an ingredient in them did not differ 

significantly from each other under average supplementary feed intake. No 

supplementary feed intakes were made against treatment control ranging since its animals 

were not supplemented. 

For weight gains the commercial feed had superscript ‘b’ giving higher average weight 

gains in overall. There feeds with superscripts that include ‘b’ especially 33:67 Bana 

grass/Mucuna, 100% Mucuna, 33:67 Sorghum/Mucuna and 67:33 Sorghum/Mucuna can 

be used to substitute commercial feed in their order of importance.  

Treatment 100% Bana grass, 100% Sorghum and Control ranging respectively were 

significantly lower that the rest in terms of average daily gains. 
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Table 2: Average Supplementary Feed Intake, g/day, Total weight gain (kg) and 

Average daily gain (g) of goats supplemented with fodder crops at different ration 

levels, crop residues and commercial feed. 

Treatment Sup AFI (g) TWG (Kg) ADG (g) 

Control Ranging * 0.48a 7.6a 

Commercial Feed 360a 4.88b 77.51b 

33:67 Bana grass/Mucuna 179b 4.23bc 67.19bc 

33:67 Sorghum/Mucuna 144bc 3.03bcd 48.14bcd 

67:33 Bana grass/mucuna 136 bce 2.48cd 39.41cd 

67:33 Sorghum/Mucuna 115ce 0.83ae 13.22ae 

100% Mucuna 169.1b 4.01bcd 63.75bcd 

100% Bana grass 76.33 d 1.6e 25.39e 

100%Sorghum 47de 1.08e 17.19e 

SEM 17.989 0.6527 10.3600 

 

Means in the same row bearing different superscripts vary significantly (P<0.05) 

 

4.4 Carcass Parameters 

The goats fed with a commercial supplement, Bana grass 100%, 100% Mucuna and 

33:67 Sorghum/ Mucuna had significantly higher hot carcass weight of 10.53 kg, 9.15 kg, 

9.3 kg and 9 kg respectively than all the other weights obtained in other treatments.  

On the other hand goats under treatment 33:67 % Bana grass/ Mucuna, 67:33 % Bana 

grass/ Mucuna, Control ranging, 67:33 Sorghum Mucuna and 100% Sorghum had 
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significantly a bit low hot carcass weights of 8.9 kg, 8.8 kg, 8.52 kg, 8.26 kg and 8 kg 

respectively making the significantly lower than that of Bana grass 100%, 100% Mucuna 

and 33:67 Sorghum/ Mucuna (P<0.005) 

Treatments commercial feed, 33:67 % Bana grass/ Mucuna, 67: 33 Bana grass/ Mucuna 

and 100 % Mucuna had significantly higher cold carcass weights of 10.2 kg, 8.8 kg, 8.6 

and 8.5 kg (P<0.005) compared to the slightly lower significant cold carcass weights 

exhibited by treatments 100% Bana grass, 33:67 % Sorghum/ Mucuna, Control ranging, 

67:33 % Sorghum/ Mucuna and 100 % Sorghum as shown on table 3. 

 

On the other hand dressing out percentages and chilling out percentages did not show any 

significant differences across all the treatments. The dressing out percentages ranged 

from 40.8 % of treatment 33:67 Sorghum/ Mucuna to 47.46 % of the Control rangeland 

treatment. As for the chilling out percentage losses treatment 33:67 Bana grass/ Mucuna 

had the a lower chilling out loss percentage of 0.86% while the treatment with the highest 

chilling out loss recorded was 33:67% Sorghum/ Mucuna. The discrepancies noted on the 

dressing out percentages and chilling out percentages were non significant at 0.5% level 

of significance as shown on table 3. 
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Table 3: Hot carcass weight (kg), Cold carcass weight (kg), Dressing out percentages 

and Chilling out percentage losses of goats supplemented with fodder crops at 

different ration levels, crop residues and commercial feed. 

Treatment HCW (Kg) CCW (Kg) DO % CO % 

Control Ranging 8.52a 8.2a 47.46 1.18 

Commercial Feed 10.53b 10.2b 47.12 3.03 

33:67 Bana grass/Mucuna 8.9a 8.8ab 43.15 0.86 

33:67 Sorghum/Mucuna 9ab 8.3a 40.8 8.11 

67:33 Bana grass/mucuna 8.8a 8.6ab 44.4 2.5 

67:33 Sorghum/Mucuna 8.26a 8.2a 46.01 1.18 

100% Mucuna 9.3ab 8.5ab 41.9 7 

100% Bana grass 9.15ab 8.3a 44.49 6.9 

100%Sorghum 8a 7.6d 44.58 8 

SEM 0.508 0.610 2.692 5.241 

 

Means in the same row bearing different superscripts vary significantly (P<0.05) 

 

From table 2 and 3 it is evident that feeding a commercial supplement for maintaining 

animals during the dry season it is more expensive than using soundly formulated forage 

rations as observed herein. For example goats under the commercial treatment consumed 

an average of 360g/day supplementary feed as compared to the 179g/day of goats under 

treatment 33:67 Bana grass/ Mucuna but giving more or less similar average daily gains 
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of 77.51g and 67.19g thus these were not significantly different from each other 

(P<0.005). 

On the other hand feed of a commercial diet as a dry season supplement is expensive 

since it does not cause any significant variations (P<0.005) in dressing out percentages 

and chilling out losses between commercially supplemented goats and those that are 

supplemented by forage mixed rations. 
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Chapter 5 DISCUSSION  

5.1 Supplementary Average Feed Intake 

Average feed intake was significantly different in goats supplemented with sole forage 

portions, complete mixed forage diets and commercial goat meal maintenance. Dry 

matter intake increased as dietary CP level increased during all growth intervals.  This 

finding is in agreement with the principle that in ruminants, feed intake is regulated by 

dietary protein density (Topps and Oliver, 1993).  

However livestock species can only consume a maximum of 3-4 % of their total body 

weight as cited by Hatendi and Hotman (1988). Either way the feed properties should not 

be overlooked by the prior statement since they also play a role in determining the level 

of feed intake per given time. In this study, the observed average feed intakes per day 

which ranged from 47 g for goats supplemented with100% Sorghum to 360 g consumed 

by the Commercial feed treatment, which compare well with to observations recorded by 

Lu and Potchoiba, (1990) when they observed average daily gains of 115, 113 and 99 g/d 

for goats fed diets containing 2.46, 2.77 and 3.05 Mcal/kg ME, respectively and 104, 106 

and 117 g/d for goats fed diets with 112 g/kg DM, 127 g/kg DM and 151 g/kg DM crude 

protein, respectively. In this study the other possibly reason besides protein content of 

feeds that resulted to the low growth rates of treatments like 100% Bana grass, Control 

rangelands and 100% Sorghum treatments respectively is that they had ME for growth 

lower than the standard value 4.08Mcal/kg ME recommended in (1981) by the National 

Research Council. 
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In general, more digestible fiber is less filling because it is retained in the rumen for a 

shorter period of time. Since it is less filling in the rumen, diets containing highly 

digestible fiber allow greater dry matter intake for animals with intake limited by 

physical fill. Therefore high producing goats, goats that maximize forage feeding tend to 

benefit most from forages with high NDF digestibility. 

The latter text is supported by Hong (n.d) who states that, the amount of forage or feed 

DM an animal will consume is affected by how fast forages are digested and pass through 

the intestinal tract. The fiber fraction which appears to be most clearly related to the DMI 

of forages is NDF. However, the exact NDF level in rations necessary to achieve 

optimum performance is uncertain.  Thus this statement relates to the findings obtained in 

this study, where diets like commercial feed,  67:33 % Mucuna/ Bana grass and 100 % 

Mucuna respectively with high digestible NDF had a significant higher consumption rate 

than others (P<0.005)                                                                                       

5.2 Growth rate 

Dry matter contents of all the forages were high and this was because the feeds were fed 

as hay. Thus the capacity of the feed to promote animal production depends on the 

chemical composition of nutrients and the amount of feed the animal eats voluntarily as 

cited by (Aganga and Autlwetse, nd) 

Thus in general goats that were fed diets with a reasonably optimum concentration of 

crude protein significantly grew faster (P<0.005) than those fed on protein deficient diets 

along with those which dependant on the veld alone.  
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The goats that were conditioned by supplementation throughout the experiment grew 

faster than the non conditioned group which was kept as control animals thus they 

survived solely on the veld. The variations in the observed growth performances where 

possibly brought by the level of protein supplement in the diet. Ideally Mucuna is a 

protein source used in livestock diets. Protein on its own is ideal for growth. Thus growth 

seemed to be faster across treatments with an increase in the level of Mucuna or protein 

concentration included in the diet with adequate roughage in the diet up to an optimum 

level. 

From the observations made in this particular study it is evident that ideal growth rate and 

high lean meat yield can be promoted by improved nutrition. For example if treatments 

33:67Bana/Mucuna and 100% Sorghum are compared many conclusions can be drawn 

from them. For example treatment 33:67Bana/Mucuna exhibited ideal growth rates as 

expected because of its nutritional composition where it had adequate protein and 

roughage supply while treatment 100% sorghum gave poor results possibly due to its 

crude protein content 24g/ka DM and poor palatability as shown by its poor intake. Thus 

improved nutrition does not improve growth rate only, it also promotes high feed intake 

thus it allows efficient use of feed resources to meet the growth demands of the animals’ 

body. As a rule of thumb the growth increase would obviously be more evident and 

consequential in young healthy growing animals than in old. It is so because young 

animals which are still under the accelerated growth phase have got a higher affinity of 

adding extra muscle on the skeletal system than older animals that are already mature. 

Also a significant growth increase can be observed in intact males than in castrates and 

females (Louca et al; Allan and Holst, 1989) 
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The differences in average daily growth rates for goats among treatments were ranging 

from 7.6g to 77.51g/day, respectively. The growth rate of goats at the lowest level of 

protein supplementation which is 100% Sorghum observed in this experiment is 17.19g/ 

day which makes it less than the 19.6 - 25.1 g/day reported by Ayo (2002) and less than 

the range of 19 - 32 g/d of Small East African goats supplemented with leguminous 

proteins reported by Ntakwendela et al (2002). 

 The disparity in growth rate between studies could be attributed to differences in the age 

of animals, breeds and in energy and protein concentrations of the diets and the amount 

offered between the present and above cited findings.  

Nonetheless, growth rates of the supplemented goats in the present study, increased with 

increased exposure to quality supplementary feed, a trend similar to other findings 

recorded by the National Research of South Africa Simela et al, (1999) The superior 

growth performance observed in goats fed commercial feed, 33:67 Bana/Mucuna and 

100% Mucuna can be attributed to both higher intake of energy and protein and hence 

feed utilization efficiency than those in 100% bana grass, control rangelands and 100% 

sorghum treatments. (Hango, Mtenga, Kifaro, Safari, Mushi and Muhikambele, 2007) 

There is possibility higher growth to have been noted compared to the current records 

observed herein if intact male goats were used. This is supported by the evidence held by 

other researchers where intact males outclassed kapaters in terms of faster growth and 

lean carcass yields. However at maturity and beyond, meat from intact males is believed 

to have an unacceptable odour caused by androgens, which lead to down grading of their 

carcasses (Simela et al., 2000). Even higher growth rates could have been obtained if 
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younger goats under self accelerating phase of growth were used in this study (Hango et 

al, 2007) 

5.3 Carcass Parameters 

Simela et al (2011) states that supplementary conditioning of goats increases the overall 

size of the goats and the fat content, and results in reduced losses during dressing and 

chilling. Possibly the reduction in chilling and dressing losses is due to the decrease in 

exposed surface area as carcass weight increases and more efficient insulation due to 

increased fatness may be responsible for the protection against dehydration loss. 

Under carcass characterization significant variations were noted on the hot carcass 

weights and chilling out percentages where (P<0.05). Possibly the variations observed of 

hot carcass weights could be a result brought by the differences of the nutritional content, 

form and type of feeds that were used herein. The observed variations were of no surprise 

to the researcher since the feeds differed in terms of nutritional composition with similar 

ingredients used in different levels. Mainly the age of the animals and the nutritional 

history are determinants of hot carcass weight as cited by Simela et al (2011) 

Furthermore variations observed were that of chilling out percentages. The normal 

chilling out percentage is 3%. But in this study chilling losses ranging from 0.86 % to 

8.11 % were noted.  
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Similar observations have been noted by Attah et al (2004) in their study where chilling 

losses were from 2.45% to 7.32%  in West African Dwarf (WAD) and from 3.34% to 

8.84%  in the Red Sokoto between 10 and 20 kg live weight respectively while dressing 

percent increased significantly (P<0.005) from 40.0% to 56.9% in West African Dwarf 

and from 38.0% to 53.6% in Red Sokoto. Chilling losses in these studies averaged more 

than the 3% that is usually estimated for chevon while the dressings out percentages were 

in the acceptable range of 40.8 % – 47.12 % (Government of Zimbabwe, 1995). Simela et 

al. (2000) says such low chilling out losses of 3 % are associated with cold carcass 

weights of 16.9 kg and above. In this study the slightly higher chilling out losses of 6.9 % 

and  8 % in goat carcasses fed with 100% Bana grass and 100% Sorghum respectively 

may have been due to that goats were generally in poor condition at slaughter and that 

they had cold carcass weights less than 16.9 kg as discussed by Simela et al. (2000). This 

is so because when the goats were classed as per their treatments and into non condition 

and pre slaughter conditioned groups advantages of improved nutrition were not evident 

in the differences of chilling losses among treatments. 

On the other hand significant differences were observed in cold carcass weights and 

dressing out percentages whereby (P<0.005). In this study dressing out percentage 

ranging from 40.8% to 47.12% were noted, compares well with other dressing out 

percentage values obtained from other various goat breeds like the large southern African 

goats. For example Simela et al. (2000) obtained figures ranging from 42.3% to 46.8% 

for Matebele goats weighing from 25 kg to over 45 kg.  
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Furthermore Simela et al. (2000) says some abattoirs that slaughtered goats in Zimbabwe 

use an estimation of about 42% (Hatendi, 1993). Hence, the dressing out percentages that 

were observed in the current study are well in line with what is observed under 

commercial slaughter situations. 

Some authors state that a large source of the variation in dressing out percentages is the 

gut content which may account for as much as 26% of the live weight of the animal 

Simela et al. (2000). However the goats employed in the current study were weighed on 

weekly basis prior to feeding, 24 hours after the last feeding session in order to eliminate 

or minimize variations in live weight that might be due to gut fill contents and obtain a 

dressing out percentage that is less biased by gut fill. Dressing out percentages of the 

supplemented goats under ideal expectation should show variations from the non 

supplemented ones such that (P<0.005), more so for the goats fed with ideal protein 

levels than for the goat fed on high fibre diets alone. According to Hogg et al, (1992), 

fattened goats are expected to dress out 2-3% more than those coming off pastures.  Such 

differences did not occur among treatments and this was brought by the nutritional 

composition exhibited by the feeds used.  

5.4 Forage Quality and Animal Performance 

According to Mhere et al (2002) the response of the animals to a diet is determined by a 

number of factors.  For example a number of factors both singly and interactively affect 

forage quality. Understanding and controlling some of these factors can help improve 

forage quality.  
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For example growth on goats fed with diets with high concentrations of sorghum could 

be due to the extent of lignifications in sorghums which happened to inhibit causes a 

negative effect on digestibility and utilization of the nutrients by the animals’ body for 

growth. On the other side Mucuna is higher in CP but lower in NDF than grasses.  There 

feeds with low NDF contents as shown in Table 1 have higher potential intakes and 

positive effect on growth therefore are generally higher in quality than high NDF diets. 

(Mhere et al, 2002) 

The higher NDF in sorghum in table 1 which leads to poor indigestibility could be 

attributed to the late harvesting of the stover since it was allowed to mature so that grain 

could be harvested for human consumption. Thus maturity at harvest has the greatest 

influence on NDF digestibility.  This compares well with findings obtained by Hong (n.d) 

where he says that forage matures, NDF digestibility can decline more than 40 percentage 

units (% of NDF). The decline in NDF digestibility in grasses and small grain silages is 

particularly dramatic with advancing maturity. In general, when grasses and small grain 

forages are in the vegetative stage, NDF digestibility is very high (>70 % of NDF). 

However, when stem elongation occurs in grasses and small grain forage, NDF 

digestibility declines at a relatively fast rate. In legumes, NDF digestibility is less than the 

grasses or small grains during early vegetative stage of growth but declines slower and 

with advancing maturity (Hong (n.d)) 

Mhere et al, 2002 states that as plants mature, an example being Sorghum in this case 

they increase in fiber and lignin content. Increasing fiber (ADF and NDF) reduces 

digestibility and intake potential.  
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Lignin is essentially indigestible and therefore, the increasing lignin content that comes 

with increasing maturity also reduces digestibility and growth performance in goats as is 

the case herein.  Thus optimum animal performance at lowest feed costs will be achieved 

when forage quality is related to animal performance and rations are balanced using 

forage test results. 

5.5 Anti nutritional factors 

Many plant components have the potential to precipitate adverse effects on the 

productivity of farm livestock (Etuk et al, 2011). These compounds are present in the 

foliage or seeds of virtually every plant that is used in practical feeding. These 

compounds are often called anti-nutritional factors. 

Sorghums basically contain two important anti-nutritional factors, tannin, a polyphenolic 

compound located in the grain (D’Mello, 2000) and the cyanogenic glycoside, dhurrin 

located mainly in the aerial shoot and sprouted seeds (Etuk et al, 2011).  These anti 

nutritional compounds binds proteins and impair digestion (D’Mello, 2000), thus the 

immediate result would be poor slow growth as was observed herein on animals fed with 

100% Sorghums and 67:33 % Mucuna diets. 

Mucuna hay has higher concentrations of both condensed tannins and hydrolysable 

tannins than cowpea, lablab and sorghum hays, these tannins may have both negative and 

positive effects on diet intake, digestibility and palatability. There is, therefore, need to 

evaluate Mucuna when used as protein supplements for goats on a basal diet of sorghum 

hay (Gwanzura et al, 2013) 
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Thus this study used the principle of nutrient interactions to dilute the negative effects 

that can be brought by these anti nutritional factors. For example in this study the 

sorghum diet on its own gave slow growth rates. But this was not the case when Mucuna 

was introduced into sorghum diets as a protein source at different levels. Thus the 

adverse effects on sorghums’ anti nutritional factor where neutralized with an increase in 

Mucuna inclusion in the diet.  

Despite the nutritional composition of the diets, the nutritional history of the goats used 

might also have contributed to the lack significant differences amongst variables tested. 

This is so because these goats had a poor nutritional background since they were 

purchased in the Hwali communal area in Gwanda where they were kept extensively and 

the veld is limiting in terms of its quality and quality.  

 The general slow growth trend even across all treatments including the goats fed with a 

commercial supplement could be due to the fact that the two weeks acclimatization 

period of the goats to their new environment and the treatment feeds was somehow in 

adequate. 

Goats need time to adapt to new environments. For example they need time to develop 

immunities to the bacteria, viruses, and other organisms that live on the land to which 

they have been brought to and which are different from those to which they have been 

previously exposed before feeding them ( Suzanne, 2011) 
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Chapter 6: CONCLUSION AND RECOMMENDATIONS 

 

 6.1 Conclusion 

Indigenous Matebele goats are considered to have a high potential for chevon production 

that is if they are reared properly. Feeding forage feed mixes as dry season feed 

supplements has a positive effect on goats performance as observed herein. Treatments 

33:67 Bana grass/Mucuna, 100% Mucuna, 33:67 Sorghum/Mucuna substitute 

commercial supplements successfully. Supplementing with sole portions of 100% Bana 

grass and Sorghum alone do not give competitive growth rates. Thus adequate quality 

protein supplementation is vital for optimum growth especially during the dry season.  

 

6.2 Recommendations 

Further research can be carried out using younger animals at an accelerating growth 

phase using the same resources to justify the current results recorded. Measures of 

estimating rangeland feed intake should also be included if resources permit. A 

digestibility trial can be done to access the ability of the feed rations to be biodegraded by 

the rumen micro flora. Furthermore the digestibility of the feeds has to be undertaken to 

determine the nutrient amount of the feed rations that can be digested, metabolized and 

utilized by the animals’ body. Proper feed formulations should be used to formulate 

balanced diets as is the case with the one used in formulating commercial diets.   
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Chapter 8:  APPENDICES 

 

Table 8.1:  Treatments 

Treatment number Treatment Mucuna ration 

1 No supplementation 0 

2 Bana 1 100/0 

3 Bana 2 67/33 

4 Bana 3 33/67 

5 Sorghum 1 100/0 

6 Sorghum 2 67/33 

7 Sorghum 3 33/67 

8 Mucuna 100 

9 Commercial feed 0 

 

 

Table 8.2 :Average Feed 

Intake (g) 

    

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Model 1.507E6a 10 150748.754 155.279 .000 

BLOCK 835.042 2 417.521 .430 .654 

TREATMEN

T 
375357.479 7 53622.497 55.234 .000 

Error 36891.458 38 970.828   

Total 1544379.000 48    

a. R Squared = .976 (Adjusted R Squared = .970)   

b. Computed using alpha = .05    
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Table 8.3: Total Weight 

Gain(Kg) 

    

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Model 473.745a 11 43.068 33.700 .000 

BLOCK 6.406 2 3.203 2.506 .094 

TREATMEN

T 
119.690 8 14.961 11.707 .000 

Error 53.675 42 1.278   

Total 527.420 53    

a. R Squared = .898 (Adjusted R Squared = .872)   

b. Computed using alpha = .05    

 

Table 8.4: Average Daily 

Gain (g) 

    

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Model 119360.990a 11 10850.999 33.700 .000 

BLOCK 1614.047 2 807.024 2.506 .094 

TREATMEN

T 
30155.951 8 3769.494 11.707 .000 

Error 13523.458 42 321.987   

Total 132884.449 53    

a. R Squared = .898 (Adjusted R Squared = .872)   

b. Computed using alpha = .05 
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Table 8.5: Hot Carcass Weight 

(Kg) 

 

 

 

  

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Model 4340.522a 11 394.593 510.124 .000 

Block 53.562 2 26.781 34.622 .000 

Treatment 24.351 8 3.044 3.935 .002 

Error 32.488 42 .774   

Total 4373.010 53    

a. R Squared = .993 (Adjusted R Squared = .991)   

b. Computed using alpha = .05 

 

   

 

 

 

 

Table. 8.6 Cold Carcass Weight  

(Kg) 

 

   

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Model 3999.195a 11 363.563 325.404 .000 

Block 39.340 2 19.670 17.606 .000 

Treatment 19.201 8 2.400 2.148 .052 

Error 46.925 42 1.117   

Total 4046.120 53    

a. R Squared = .988 (Adjusted R Squared = .985)   
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Table. 8.6 Cold Carcass Weight  

(Kg) 

 

   

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Model 3999.195a 11 363.563 325.404 .000 

Block 39.340 2 19.670 17.606 .000 

Treatment 19.201 8 2.400 2.148 .052 

Error 46.925 42 1.117   

Total 4046.120 53    

b. Computed using alpha = .05  

 

  

 

Table 8.7: Dressing out percentages 

 

 

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Model 106772.594a 11 9706.599 446.598 .000 

Block 11.156 2 5.578 .257 .775 

Treatment 
319.741 8 39.968 1.839 

.097 

 

Error 912.850 42 21.735   

Total 107685.444 53    

a. R Squared = .992 (Adjusted R Squared = .989)   

b. Computed using alpha = .05 
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