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1. BACKGROUND

Livestock are an important and integral part of most farming systems in Africa. Africa
has around 15% of the world's total cattle population, 18% of sheep, 32% of goats and 74% of
camels. Directly they provide food such as meat and milk and non-food products such as hide
and skin amounting to about 20% of the agricultural domestic product. Indirectly, they
contribute over 30% to agricultural production by supplying essential inputs such as manure
for replenishing soil fertility and restoring nutrients and animal traction and power for
ploughing, hauling, pumping, transport and threshing, increasing the productivity of
smallholdings. Livestock are also a 'living bank' for the rural poor as they serve as a financial
reserve for periods of economic distress such as crop failure, as well as a primary source of
cash income. But most importantly, they are the means of converting poor quality forages
from marginal land, surplus crops, crop residues and by-products of agriculture and industry
to high value commodities such as meat and milk, which increase income and hence enhance
the economic viability of the farming system.

However, the contribution of livestock to the rural economy in Africa has not been
commensurate with the number of animals or the extent of land resources available. The
overall productivity is generally low mainly because the region is characterised by traditional
production systems that rely on indigenous breeds and poor quality feeds.

The inability to feed animals adequately throughout the year is the most widespread
constraint to improving animal productivity in Africa. In the drier regions the quantity of
forage is insufficient for the number of livestock. In the wetter regions feed supplies are
usually ample but the forages are of poor quality, and usually deficient in protein and mineral
nutrients. Also, the crop residues and agro-industrial by-products that could be fed to
livestock are largely wasted or inefficiently used because of poor infrastructure for transport
and processing or lack of appropriate processing technologies.

Low levels of productivity of farm livestock is also associated with poor reproductive
management which reduces the reproductive efficiency and the productivity of the animal.
Poor nutrition in association with poor reproductive management leads to delayed puberty,
inefficient oestrus detection, long post-partum anoestrus, low conception rates, high rates of
embryonic mortality, long calving intervals and a general lowering in the fertility of the herd.

The development of the livestock sub-sector has been widely viewed as an instrument
for social and economic advancement. Livestock farming should be considered as a means of
sustainable income, employment and nutrition. Any development of this industry must not
only be viewed as a means of providing food for the increasing human population but also as
a livelihood in the existing habitat. The development of the livestock sector will help the
African nations to increase the present level of production of food of animal origin. Although
there are countries that export livestock and livestock products, many are dependent on
imports. It will also reduce the migration of rural poor to urban environments in search of
economic and social benefits. Although the potential for increasing production in such
systems is considerable, this can only be achieved in a secure and sustainable way through
comprehensive studies of their current production methods and constraints that prevent



improvement. Only then can problem oriented approaches be developed and applied to
overcome these constraints.

2. SCOPE AND OBJECTIVES OF THE PROJECT

Recent nutritional research has demonstrated the possibility of substantial increases in
the productivity of milk-producing animals fed poor quality roughages through small alterations
to the feed base, hi some cases, improvements have been demonstrated at the farm level: milk
yield has increased, body condition of the animals has improved and age at puberty and the
interval between carvings have been reduced. These advances have been brought about by the
addition of critical nutrients to the diet, e.g. nitrogen or minerals for the rumen micro-organisms
or rumen non-degradable protein or all of these.

It is well recognized that poor nutrition is a major factor limiting peri-urban milk
production in the African continent. The productivity of many milk-producing cattle in Africa is
low because of low individual yield and poor fertility, the latter often reducing the proportion of
animals in milk at any one time to less than 50 per cent of the mature cows. The reasons for the
low productivity are complex, but include (a) the unbalanced nature of the nutrients that arise
from digestion of forage resources, (b) the incidence of disease/parasitism and (c) poor
reproductive management.

The introduction of improved feeding practices such as strategic supplementation using
locally available feed resources (e.g. tree legume leaves, brewers waste, fish waste, multinutrient
blocks, etc.) will not only enhance milk production but will also introduce a sustainable farming
practice that will ensure a continuous supply of milk and milk products to local populations.

To introduce effective supplementation there is a need to identify the nutrient or
combination of nutrients that are the limiting factors for achieving optimum rumen fermentative
digestion of the basal diet or the efficiency of utilization of the major products of digestion. In
many of the dairying systems operating in Africa this is far from easy, mainly because of the
difficulties encountered in effectively measuring feed intake and selection and the efficiency
with which the nutrients absorbed are used for productive purposes. In order to circumvent these
difficulties it may be possible to measure biochemical indicators in the cows themselves that
provide an assessment of nutrient status.

The specific objectives of the co-ordinated research project (CRP) were to:

— obtain baseline information on production and reproductive parameters using a
comprehensive survey, progesterone radioimmunoassay and clinical observations, and
thereby identify major nutritional and management constraints to productivity,

— investigate approaches for improving productivity in dairy cattle by increasing the
utilization of basal diets and other locally available fed resources,

— monitor the effectiveness of nutritional and management interventions by measuring
performance indicators such as body weight, body condition, milk production and
reproductive performance (using radioimmunoassay and other clinical observations),

— establish whether differences in productivity correlate with selected metabolic indicators
in blood, which might thereby prove useful as predictors of nutritional constraints.

3. PROJECT IMPLEMENTATION

On the basis of available funds and the quality of applications 14 research contracts and
agreements were awarded to livestock research institutions in Algeria, Australia, Cameroon,



Canada, Cote d'lvoire, Ethiopia, France, Ghana, Kenya, Malawi, Mauritius, Morocco, Nigeria,
Senegal, Sudan, the United Republic of Tanzania, United Kingdom and Zimbabwe. A Technical
Contract was awarded to the Rowett Research Institute in the United Kingdom.

The first Research Co-ordination Meeting (RCM) of the CRP was held in Morogoro, the
United Republic of Tanzania. At this meeting it was agreed that the first phase of the study (12-
18 months) should be devoted to a comprehensive survey of the production system selected, to
establish baseline data on feeding and management practices that are being used by the
smallholder farmers and on the productivity of the animals (e.g. body weight, body condition,
milk yield, reproduction etc.), and to identify major nutritional constraints in order to design
corrective measures during the second phase of the project.

The second RCM was held in Rabat, Morocco. From presentations the existing dairy cattle
production systems were well described and documented. Farms or herds included in the study
conformed to systems of production which were typical of the region. All participants were able
to collect information on live weight change, body condition score, milk yield, reproductive
parameters, faecal egg counts, chemical composition of feeds, and wherever possible amounts of
feed offered. The number of animals included in the observations were adequate or were close to
the target of 80-100 in all projects.

Although blood metabolite analysis for establishing possible relationships between various
metabolites and the nutritional status of the animal was identified as a major objective of the
CRP at the commencement of the project, attempts were not made to measure blood
metabolites, as a similar CRP covering Latin America and Asia after three years of research
showed that nutritional metabolites were more helpful in identifying potential disease conditions
and less helpful in identifying nutritional inadequacies.

Work plans for the coming 18 months considered the development and testing of suitable
corrective measures which were within the practical and economic means of the farmer, for
overcoming the nutritional and management constraints that were identified during Phase I.

The final RCM was held in Vienna in 1998 and the following conclusions and
recommendations were made.

4. CONCLUSIONS AND RECOMMENDATIONS

4.1. Conclusions

4.1.1. General

The success of multi-disciplinary projects such as this CRP depended on participatory
team approach including scientists, farmers and extension workers. All groups indicated that
development of such teams ensured continued motivation and project completion.

4.1.2. Reproductive performance of cattle in peri-urban areas

Most studies involved mainly Friesian cattle and their crosses, but Ghana, Senegal and
Cameroon used local breeds. Cameroon characterised the features of indigenous dual-purpose
breeds in an extensive production system which allowed for only subsistence levels of milk
production.

All countries were able to characterize the reproductive cycles of dairy cows under
existing farming conditions. Most countries observed delayed resumption of oestrus (range 85-
170 days), poor conception rates (range 1.5-2.6 services per conception) and long inter-calving
intervals (range 380-513 days) during the survey phase (Phase I) of the project.



4.1.3. Body condition score and other performance indicators

The body condition score (BCS) was an important management tool for monitoring and
assessing the nutritional status of animals. Body condition at calving and during early post-
partum appeared to be correlated with reproductive parameters such as onset of heat, conception
and calving interval. Loss of BCS after calving and cows with BCS <4 (on the International
Livestock Research Institute score system of 1-9) at calving displayed poor fertility.

The introduction of simple and easy-to-use performance indicators such as BCS, body
weight change, milk production records etc. into many farming communities through this project
improved the knowledge and skills of the farmers leading to better management, hi some
communities, it lead to improved oestrus detection by the farmers.

4.1.4. Seasonality of calving

In conjunction with poor BCS it was evident that calving during the dry season, when
availability of forages was low, had a negative impact on fertility parameters. This was
particularly evident in Algeria, Sudan, Kenya, Tanzania, Senegal, Cameroon and Ghana.

4.1.5. Nutritional interventions

Strategic nutritional interventions (during Phase II) particularly during the dry season
increased productivity and proved economically viable. Supplementation with tree legume
leaves (Sesbania sesbari) in Malawi, agro-industrial by-products (brewer's grain, bakery flour
waste, molasses and ground nut cake) in Senegal, urea-molasses multinutrient blocks and a
farm-formulated concentrate (maize bran, cotton seed cake and minerals) in Tanzania and fish
silage blocks made out of fish waste (60%) and molasses (40%) in Morocco, and strategic pre-
and post-partum supplementation with cotton seed cake in Mauritius brought about major
improvements in milk production, body weight and body condition score and/or fertility
parameters. When distinct nutritional constraints were identified, supplementation with locally
available feed resources proved to be both cost-effective and sustainable. Cost:benefit ratios for
milk production with the new interventions ranged from 1:2.6 in Tanzania to 1:3.8 in Senegal.
These nutritional improvements would bring significant benefits to many countries if widely
applied.

4.1.6. Monitoring of ovarian activity

Studies from all participating countries showed that the measurement of milk progesterone
using radioimmunoassay (RIA) was useful for identifying fertility constraints and breeding
management problems. For example, in Mauritius farmers could detect oestrus accurately, and
although cows were cycling, problems associated with the artificial insemination (AI) service
contributed to low fertility. Sudan showed that the failure of cycling cows to conceive was the
major constraint to improving productivity and this was probably due to presence of disease.

No problems were encountered with the current RIA system using iodinated (I25I)
progesterone. However, the development of a cheap and simple cow-side test would be useful.

4.1.7. Blood metabolites

hi Sudan (the only country that carried out blood metabolite studies) elevated globulin
levels suggested the presence of reproductive disease as a significant cause of poor fertility.



4.2. Recommendations

4.2.1. Awareness of production constraints

In any future CRP concerning livestock production, it is important to be aware of
constraints to production prior to the introduction of problem solving technologies. This may
involve issues such as health, reproduction, nutrition, agronomy, marketing, social and cultural
aspects, etc. Such an approach will ensure that constraints being investigated are the most crucial
to the community and the farming system. This approach follows modern extension philosophy.

4.2.2. Evaluation and monitoring of production systems

Parameters that were used to identify nutritional and management constraints e.g. RIA for
measuring progesterone, body condition score, body weight measurement etc. proved to be
useful practical tools for monitoring and evaluating production. They should continue to be used
in future studies where such evaluations are required.

4.2.3. Integrated approach

The approach of using feed supplementation alone for improving livestock productivity on
smallholder farms is too confining for identifying the multi-factorial influences that are often
found in livestock production systems in developing countries. The approach needs to be
broader to consider the whole-farm as a unit (holistic approach), including all aspects that may
constrain livestock production, e.g. nutrition, management, reproduction, disease status etc.

4.2.4. The need for a statistical package

The integrated on-farm approach is multi-factorial in nature. Therefore, simple
experimental statistical techniques have limitations and alternative designs need to be
considered.

4.2.5. Extension strategies

For experimental results to have an impact there must be an effective extension of these
results into the farming community. Therefore, an effective extension plan must be part of the
experimental protocol, including documents on how to disseminate technical information to
farmers. While some of the information on extension methodologies is already available, others
need to be identified.

While it is important to assess the effects of interventions in the short term, long term
monitoring may be important to assess the consequences of such interventions in multi-factorial
production systems.

4.2.7. Importance of quality assurance for the future programmes

The importance of quality control for laboratory techniques, especially of RIA was
highlighted. It is important that the RIA laboratories continue to be associated with a quality
assurance programme, in order to ensure that results are applicable and comparable between
institutions in different countries.
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