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Foreword

vi

In 1986, ILCA underwent External Pro-
gramme and Management Reviews: the
routine assessments of its rescarch activities
and management, commissioned every 5
years by the Technical Advisory Committee
(TAC) of the CGIAR.

Both reviews praised 1LCA’s progress
since its last reviews in 1981, but stressed the
need for the Centre to focus its research ac-
tivities more sharply. The Gentre’s mandate
- “...to assist national efforts which aim to ...
increase the sustained yicld and output of
livestock products and improve the quality
of life of the people in [sub-Saharan Africa}”
— is very broad. Unless

adaptive work nceded to fit innovations into
all existing production systems. It is in this
work that ILCA seeks to strengthen its col-
laboration with NARSs.

Shortage of trained stafTis a major con-
straint in African NARSs. Without trained per-
sonncl there can be little hope of innovations
being effectively tested and extended to our
ultimate target group, the smailholder farmer.
Also, without research support facilities, such
as computing and well-equipped laboratories,
the NARSs will be constrained in the work
they cin perform.

Much of ILCA’s collaborative efforts
will concentrate on strength-

ILCA focuses its efforts
more sharply, the reviews
suggested, it risks spread-
ing its limited resources
oo thinly over a broad
spectrum of activities.

1L.CA’s success will be
measured in terms of
improvement in the sustainable
economic output of
livestock products.

ening the staff of NARSs
through training and infor-
mation. The Centre’s re-
search support facilities will
assist NARSs in the analysis
and publication of their re-

Work started in the
second halfof 1986 on preparing a clearly de-
fined strategy for ILCA’s work. This edort in-
volved discussions between the Centre's staff
and its Board of Trustees, and incorporated
many of the insights gained from the biennial
meetings between ILCA and the leaders of AL
rican livestock rescarch. The resultant strat-
egy, which has now been reviewed by TAC, is
described in the centre spread of this report.

A central feature of the strategy is greater
emphasis on partnership with national ag-
ricultural research systems (NARSs) and
with specialist institutes overseas. In a conti-
nent of the size and environmental diversity
of Africa, a small rescarch centre with lim-
ited resources cannot hope to address all
the problems facing livestock development.
Neither can it conduct the location-specific

search results. Networking
will bring together scientists working on
similar problems, allowing experiences to be
shared and better coordination of widely
spread research activities.

The effort involved in developing our
strategy for the future was worthwhile and
timely. The concentration of our efforts on
assessing the livestock research needs of
Alrica and in identifying those arcas in
which ILCA’s intervention can have the
greatest impact has given our stafl a more
urgent awareness of the task facing us, and
redoubled our commitment to achieving the
aims sct out in the Centre’s mandate.

ILCA’s broad mandate is now com-
plemented by an operational mandate, nam-
ing the animal specics, commoditics, target
groups and zones on which we will concen-



trate, and by clearly defined research thrusts
encompassing the crucial areas of research
that ILCA can cfTectively address.

While the work on ILCA’s strategy rep-
resented a major effort in 1986, our research
also made some significant advances during
the year. Work in the Lighlands of Ethiopia
showed the benefits of using improved animal-
drawn implements to cultivate heavy clay
soils prone to waterlogging, with both large
increases in crop yields and substantial
labour savings.

In the humid zonce of Nigeria, the
number of alley farms again increased and
work began on finding browse species suited
to acid soils, which will further extend the
applicability of this intervention. The impact
of fodder banks also continued o expand,
with farmers secking to establish them for
feeding small ruminamts as well as caudle.
The Centreis also secking to extend the alley

farming and fodder bank technology into
subhumid and semi-arid areas of Mali.

In Kenya, simulation modelling showed
that the productivity of large herds in the
rangelands could be increased markedly
through increased offtake — but that this is
cnly likely if policies change to encourage it.
The influence of policies on the livestock
subscctor was the subject of'a training course
on livestock policy analysis, the first of its
kind to be offered by I1LCA.

These and other activities are reported
in detail in the body of this report.

e 10U

John Walsh

Director General
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1986/87 Highlights

Highlands

® An ILCA-developed  technology
i
for constructing surface ponds is now

being disseminated through most of

Ethiopia’s provinces by the Ministry
of Agriculture. The technology em-

ploys metal scoops drawn by pairs of

local oxen to build up surface soil into
dam walls. More than 3000 scoops
have been made locally in Ethiopia.
TLCA has produced a technical man-
ual for use in choosing pond sites and
in applying the technology. Surface
ponds constructed in this way make
nse of draught animals during the
“ofl-scason™, provide water for rural
setlements throughout the dry sea-
son, can be used to irrigate small
arcas of high-return crops and can be
stocked with fish o provide an addi-
tional protein source,

® A collaborative project involving
ILCA, the International Crops Re-
scarch Institute for the Semi-Arid
Tropies (ICRISA'TY and the Govern-
ment of Ethiopia has shown that Ver-
tit als -— deep black clay soils — can be
made more productive than at pres-
ent through better management. The
project has developed a low-cost, ox-
drawn plough for making broadbeds
and furrows (BBFs). ‘The BBFs reduce
waterlogging and  facilitate  faster,
carlier planting o crops. In 1986
grain yicld increases of 25 1o 63% for
breadwheat, 144% for durum wheat,
297% for faba beans and 84% for
finger millet were recorded on farm-
ers’ ficlds.

viit

Humid Zone

® Collaborative studies between
ILCA and national institutions in-
creased in 1986, Joint studies into
leguminous multipurpose tree species
are underway in Senegal, Core d’lvoire,
Ghana, Sierra Leone, Benin, Nigeria,
Cameroon and Zaire. Insoutheastern
Nigeria a joint study involving five
national institutions is underway to
identifv widely used indigenous browse
species, to investigate techniques for
tree establishment on the different
soil types found in the region and to
determine levels of production for those
suceessfully established. Productivity
will be compared to that of leucacna
and gliricidia, followed by feeding
trials for the most promising species.

® Nutrition was shown to have a
strong eflect on the severity of Try-
panosoma vivax infection in adult West
African Dwarf sheep. Eighty per cent
of infected, undernourished males
died, whercas all those on a mainte-
nance diet survived, Ewes infected in
pregnancy aborted or produced pre-
mature lambs, All the lunbs of under-

nourished ewes died, while 33% of

those of maintenance-fed ewes sur-
vived. When ewes were infected in
early lactation, low milk production
from the undernourished animals re-

duced lamb survival: only 12% of

lambs from undernourished ewes sur-
vived, compared with 83% from
maintenance-fed dams.

® Studices of houschold organisation
and the adopticn and use of browse

trees in Nigeria have shown that the
marked differences which exist be-
tween the farming systems of the
southwest and the southeast of the
country arc associated with different
patterns of decision-making within
the  houschold.  While  houschold
members in the southwest tend to be
responsible for separate enterprises,
in the southeast, farms are managed

jointly. Many women in the south-

west have independently established
viable alley farms. However, in the
southeast, although most of the ag-
ricultural  labour is provided by
women, men make decisions about
Fand allocation and use, including the
decision to plant trees. Extension
strategies need to be designed to
reach both male and female farmers.

® In the fourth year of cropping,
maize grown under continuous alley
cropping yiclded 60% more grain
than under continuous  cropping
without trees. When a fallow period
was included in the alley farming sys-
tem, maize yield in the following year
was double that under continuous
cropping. However, as more tree
foliage was removed for animal feed,
the yield advantage of alley cropping
was reduced.

® Intensive feed gardens of legumi-
nous trees and grasses can produce
more than 20 t DM/ha per year to
supplement feed available from alley
farms. Plots of leucaena planted with
spacings of 25 x 50 cm and pruned
every 12 weeks yielded 38 t of fodder
DM/ha in 1986.



Subhumid Zone

® By the end of 1986, more than 80
stylosanthes fodder banks were under
the control of agropastoralists and
farmers in Nigeria’s subhumid zone.
The stylois used mainly as cattle feed,
but more than 20 farmers sought ©
establish fodder banks exclusively for
feeding small ruminants.

Sahel

® Reducing the amount of cotton-
sced residue in catte fattening diets
(from 4 to 2 ky/day) reduced weight
gains from 0.81 kg/day o 0.72 kg/
day, but increased profitability, The
national extension agency is now ree-
ommending this practice to small-
holders.

East African Rangelands

® In the southern rangelands of

Ethiopia, calves supplemented with
legume hay and additional water had
similar weights at 40 weeks to calves
that received all their dams mitk. Ani-
mals from the best hay/water treat-
ment were valued at USS 73.00, 57%
more than unsupplemented animals.

® Acrial surveys in 1985 showed that
the cattle population of the southern
rangelands had fallen by 17% com-
pared with 1983 pre-drought levels.
Small ruminant and camel popula-
tions were also lower, but were less al-
fected than the catde population.
However, repeat surveys in 1986
showed livestock populations to have
recovered to pre-drought levels, indi-
cating that the pastoralists had moved
the animals o inore favourable envi-
ronments during the drought and then
brought them back once the rains
began again.

® In Kenya, a simulation model was
used to estimate the long-term pro-
ductivity of the Maasai system. Re-

sults suggest that the productivity of

large herds (those with more than 300
head of cattle) can be increased sub-

stantially by increascd exploitation of

production, but that the productivity

of small herds (30 head or fewer) is
only likely to be increased by inten-
sifying production using forage con-
servation, feed gardens, improved
call rearing practices and better ani-
mal health care. The analysis suggests
that encouraging increased ofltake
through better pricing policies will in-
crease the productivity of large herds
more  quickly and  cost-eflectively
than will technical interventions.

Livestock Productivity and
Trypanotolerance

® A 3-year baseline study was com-
pleted at the ead of 1986 at two net-
work sites, Boundiali and Tengrela,
in northern Cote d’Ivoire. Funded by
GT7, and carried out jointly with the
Ministry of Livestock, SODEPRA
NORD, this study quantified various
factors aflecting trypanosomiasis and

provided an estimate of the effect of

trypanosome infection and other blood
and internal parasites on PGV level
and lveweight in cattle and sheep.
TLCA is now cooperating with a G177,
tsetse control project to study the ¢!
feets on livestock health and perform-
ance of controlling tsetse through the
use ol insecticide-impregnated traps
and screens in village areas at Bound-
iali. The data on tsetse challenge,
animal health and productivity ob-
tained during the baseline study will
cnable more precise evaluation of the
benefits of this tsetse control than has
previously been possible,

® ‘The Kenya Veterinary Depart-
ment, in collaboration with May &
Baker lad., TLCA and TLRAD,
has been testing chemoprophylactic
drugs on East African Zcbu cattle in
village herds at Muhaka, where try-
panosomiasis aflects livestock perform-
ance. The study was completed at the
end of 1986 and data analysis will be
completed by mid-1987. These re-
sults will compiement recent research

findings on the successful use of

chemoprophylactic drugs in zebu
cattle under ranch management at
Mkwaja, Tanzania. Initial results

from the first 24 months at Muhaka
show that trypanocidal drug use sig-
nificantly reduced detectable para-
sitaemia and increased daily live-
weight gain. Analysis of information
on viability and reproductive perform-
ance will allow clear assessment of
the economic viability of chemopro-
phylaxis under village conditions.

Animal Nutrition Section

® Rumen bacteria that detoxify mi-
mosine and DHP from leucaena bave
been  successfully transferred into
sheep and goats at ILCA headquarters
and other sites. When leucacna com-
prised more than 50% of the diet dry
matter, sheep inoculated with the
hacteria grew about 50% faster than
non-inoculated sheep.

9 Restricted suckling of calver .e-
sulted in greater weight gains (20 kg
more at weaning) without reducing
milk ofltake o weaning.

Animal Reproduction and
Health Unit

® Scrodiagnostic studies in 1986 in-
dicated a high prevalence (67%) of
infectious bovine rhinotracheitis/in-
fectious  pustulo  vulvovaginitis in
Ethiopian  zebu cattle. Brucellosis
was less common (4%), and boih tri-
chomoniasis and canipylobacteriosis
were uncommon,

© Among sheep sent for slaughter at
the Addis Ababa abattoir, 74% of
cwes were pregnant, 24% of them
with twins. These are much higher
than lambing percentages in the field,
and studics are underway to deter-
mine the cause of the disparity.,

Dairy Technology Unit

@ The Dairy Technology Unit pro-
vided the teaching expertise and labo-
ratory facilities for three training
courses on rural dairy technology
during 1986. Onc course was ar-
ranged for 19 participants from six
African countries, while the other two
were for a total of 30 Ethiopian parti-
cipants.

ix



® Preliminary results of a study of the
cconomics of using a milk separator
in dairy cooperatives in Ethiopia

showed a net increase in income of

about USS 1200 over 12 months.

® On-farm studics of the use of an
ILCA-devdoped internal agitator fit-
ted to the traditional clay pot milk
churn showed that it halved churning
time and increased buttertat recovery
from an average of 75% 10 99%.

Small Ruminant and
Camel Group

@ Comparison of data from 10 coun-
tries showed that reproductive perform-
ance of small ruminants tends to be
better in traditional systems in v. hich
no breeding control is imposed. Data
from Mali showed that manipulating
the average age of breeding females
in flocks can further improve repro-
ductive performance.

Forage Agronomy Section

® The Forage Agronomy Section, in
collaboration with the Ethiopian
Ministry of Agriculture, has success-
fully introduced Desmodium intortum to
the local farming system near Soddo,
a denscly populated coffee-growing
arcain southern Ethiopia. When
sown under coflee plants, desmodium
forms a dense vigorous sward that
persists under lenient cutting. The
foliage is highly palatable to dairy
cattle and increases their milk and
butterfat yieids.

© The ILCA gene bank provided al-
most twice as much seed to research-
ers in 1986 as in 1985, Seeds were sent
to national researchers in 41 countries,
ofwhich 27 were in Africa. African re-

scarchers submitted a total of 166 of

the 201 seed requests received and
received 4287 of the 4866 accessions
dispatched. In 1986 the Section in-
stalled centrolled environment stor-
age facilities to enhance conservation
of this germplasm and ensure a con-
tinued and improved service to users.

X

® The Forage Agronomy Section
initiated both formal and informal
training of national research stafl at
its gene bank, research and seed mul-
tiplication sites in Fthiopia. The train-
ing covered such arcas as germplasm
collection, sced storage and manage-
ment techniques for germplasm and
simple forage germplasim evaluation
techniques. Training on these and
other topics related to forage agronomy
will be a regular part of the Section's
programme. In 1986, six small-group,
hands-on training courses were held
at Soddo and 23 participants attended
two formal regional training courses.

Livestock Economics Division

© ‘The Livestock Feonomics Division
held its first training course on live-
stock policy analysis in September
1986. The course, held in English,
was attended by 20 policy analysts
and officials responsible for formulat-
ing policies affecting the livestock sec-
tor in 9 countries. The course will be
repeated in 1987 for participants from
francophone countries in sub-Saharan
Africa.

® [n 1986, the Division developed
and tested a herd projection and live-
stock model that can he used to
cevaluate the long-term effects of tech-
nical innovations on herd productiv-
ity and structure. Given technical pa-
rameters (e.g. calving rate, mortality,
nutrition or health), cconomic pa-
rameters (e.g. input and output prices,
interest rate) and the herd structure
at the beginning of an investment pe-
riod, the model provides a detailed
projection of herd composition, pro-
ductivity, costs and benefits over 10
years, and calculates the net present
value and the internal rate of return
that the investment will give. The
model was initially used to estimate
the cconomic and technical implica-
tions of adopting fodder banks for cow
supplementation in the subhumid
zonce of Nigeria, and was subsequently
used to evaluate the effects of changes
in input and output prices and in
technology profitanility in three dairy
production schemes in Kenya,

® A major policy research project in
1986 examined the effects of dairy im-
parts on national production and con-
sumption of milk in a number of sub-
Saharan African countries. The study
showed that the disincentive effect of
imports on local production was not a
direct retail price effect, but was due
to theavailability of cheap imports re-
ducing the desire of managers of milk
factories to build up effective infra-
structure and services te collect milk
from local producers. The study has a
number of policy implications. Coun-
tries that have no comparative advan-
tage in milk production should take
advantage of cheap imports. If more
focal production is reeded, factory
managers should be given incentives
to collect and use local milk rather
than imported raw materials.

Computer Unit

® Computins; assistance to NARSs
more than doubled from 1985 to 1986.
In 1986, 21% of ILCA’s total mini-
computer resources were used to sup-
port NARSs rescarch analysis.

@ [DEAS, ILCA’s data entry and
analysis system, was installed at 11
sites in both East and West Africa.
The Unit trained staff from both na-
tional and international research or-
ganisations in Gambia, Kenya, Mali,
Nigeria and Senegal in the use of the
package and in the interpretation of
results.

Training and Information
Department

Lraining Division

Eleven courses were staged on nine
topics in 1986. Instruction on range
ccology rescarch techniques, cvalua-
tion of forage legumes and methods for
analysing national livestock policies
was given for the first time. Course
participants came from 38 African
countries, including, for the first time,
trainces from Angola and Guinea-
Bissau.



® The number of participants in
training courses increased from 152in
1985 to 201 in 1936. The number of
individual trainces also increased,
from 38 in 1985 t0 G0 in 1986.

ILCA’s addresses

Headquarters/Central Research/Training and

Information

P.O. Box 5689, Addis Ababa, Ethiopia.

Library and Documentation
Division

® The number of people receiving
the selective dissemination of infor-
mation (SDI) service rose to 652, a

36% Increase over 1985. The number
of retrospective searches on all data-
bases also inceased by 20% 10 480;
93% of these were conducted on
ILCA’s in-house database. The num-
ber of entries on TLCA’s database in-
creased by 7000 to 44 000,

Sahel Programme

P.O. Box 60, Bamako, Mali.

Telex: 21207 ET 'T'el: 183215-25, 181128,

182455, 187047

Highlands Programme

P.O. Box 5689, Addis Ababa, Ethiopia.
Telex: 21207 ET 'Tel: 183215-25, 181198,
182455, 187047

Humid Zone Programme
P.O. Box 5320, Ibadan, Nigeria.
Telex: 31417

Subhumid Zone Programme
P.0O. Box 2248, Kaduna, Nigeria.
Telex: 71384

Tel: 413440

Telex: 459

Tel: 222177

fast Africar: Rangelands Programme

Lithiopian rangelands
P.O. Box 5689, Addis Ababa, Lthiopia.
Telex: 21207 KT 'Tel: 18321525, 181 128,

182455, 187047

Kenya rangelands
P.O. Box 46817, Nairobi, Kenya.
Telex: 22040

Tel: 592066

Livestock Productivity and
Trypanowlerance Group

P.O. Box 46847, Nairobi, Kenya.

Telex: 22010

Tel: 592066

1LCA/ICRISAT
P.O. Box 12404, Niamey, Niger.

Telex: 5406

Tel: 722509
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ILCA’s donors in 1986

CGIAR contributions

African Development Bank
Australia

Austria

Belgium

Canada

Denmark

Federal Republic of Germany
Finland

France

India

International Development Association
(IDA, World Bank)

International Development Research
Centre (IDRC)

Ireland
TItaly

Nigeria
Norway

Organization of Petroleum Exporting
Countries (OPEQC)

Sweden

Switzerland

The Netherlands

United Kingdom

United Statcs of Ame= ica (USAID)

Special project grants

Commonwealth Scientific and Industrial
Rescarch Organisation (Australia)

Belgium
CARE-Ethiopia
Caritas (Switzerland)

Christian Relief Development Agency
(CRDA)

City of Beursel

Deutsche Gesellschaft fiir Technische
Zusammenarbeit (GTZ)

European Economic Commission (EEC)
Ford Foundation

International Board for Plant Genetic
Resources (IBPGR)

International Development Research

Centre (IDRQC)
Ireland
Medios
Nigeria
Norway
Oxfam America

Royai Shakespearec Company

United Nations Environmental Programme

(UNEP)
United Nations Sahelian Office (UNSO)

United States of America
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Field programmes

Highlands Programme

Introduction

The work of ILCA's Highlands Programme
is aimed at increasing livestock and food pro-
duction in highland areas of Africa. Although
highlands (defined as land lying more than
1500 m above sca level) comprisc only 4% of
Africa’s land arca, about 20% of the conti-
nent’s cattle and sheep and 10% of its goats
are found in this zone. Smallholder mixed
farming systems predominate, with livestock
production and cropping closcly integrated.

Much of the Programme’s work con-
cerns improved soil management using ani-
mal traction. Rescarch on draught avimal
nutrition is done in collaboraticn witn the
Animal Nutrition Section, and on small-
holder dairying with the Dairy Technology
Unit. The Programme also conducts re-

search at Debre Berhan on increasing the
productivity of indigenous sheep.

Due to the increasing needs of ILCA’s
central research units for field rescarch, the
Debre Zeit experiment station was transfer-
red to the Rescarch Directorate in 1986,

Analysis of input and
production data

Whole farm input and production data have
been collected on sample farms in Debre Zeit
since 1978 and in Debre Berhan since 1979,
These data were analysed in 1986 with par-
ticular reference to the impact of oxen own-
ership on grain preduction. Debre Zeit is an
intensively farmed arca with virtually no ar-
able land left fallow. It is representative of
the country’s large middle altitude cereal-
pulse cropping zone. Tefl (Eragrostis tef ) is
the main cereal grown. Average farm size at
Dcebre Zeit is around 2 ha. The Debre
Berhan arca is higher (around 2800 m vs
1800 m at Debre Zeit), with lower ambient
temperatures, less fertile and shallower soils
and with a large proportion of cach farm
under fallow. On average, farmers in Debre
Berhan cultivate about 2.3 ha of their 3-hec-
tare farms cach year. Farmers in both arcas
plant more cereals than legumes.

Animal feed shortages are more acute at
Debre Zeit tian at Debre Berhan and a
larger proportion of farmers’ livestock hold-
ings in Dcbre Zeit are oxen, reflecting the
greater dependence of the Debre Zeit farm-
ing system on oxen raised in other areas of
the country.

Oxen ownership and cereal cultivation

In the Debre Berhan area farmers with two
oxen plant an average of 32% more land to
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cereals cach year ti-an farmers with no oxen.
The corresponding difference at Debre Zeit
was greater; farmers owning two oxen plant
60% more land to cereals than farmers with
fewer than two oxen (Table 1). In both areas
year of cultivation had a significant eflect on
yield per hectare. Onlyvat Debre Berhan was
there a significant effect of sumber of oxen
owned on vields per hectare, However, the
combined effect of pumber of oxen owned on
arca cultivated and vields per hectare
showed that farmers with two oxen pro-
duced an average of 63% more ceveal grain
cach year than farmers in the same area with
no oxen. The corresponding margin over
farmers owning one ox was only 19%. Crop-
ping patterns were also strongly influenced
by number of oxen owned. Farmers owning,
fewer oxen allocated more land 1o pulses;
land preparaton for pulses requires fewer
oxen-pair hours than for cereals, Thus, farm-
ers with fewer than two oxen have signifi-
cant'y lower netincomes than those with two
or more oxen.

Table 1. Impact of number of oxen owned on area
planted to cereals per farm at Debre Zeit
and Debre Berhan,

Area planted to cereals (ha/larm)'

No. of R
oxen Debre Berhan Debre Zeit
owned (1979-1984)  (1978-1080)
0 1.50 X
1.09°
1 1.79
2 1.98 1.74

1. Statistical estimate.

a. Grouping necessitated by data limitations

The area planted o cereals varied cach
year, and was aflected by oxen ownership
(Figure 1). Debre Berhan has a weakly
bimodal rainfal} pattern. If a poor main-sea-
son harvest is not foilowed immediately by
effective rainy in the short growing season,
farmers with no oxen are unable o cultivate
as much land as in years with short rins,
Yields in the 1978 and 1983 main cropping
scasons were well below average and the
short rains ol carly 1979 and 1984 failed. As
a consequence, farmers with two or more
oxcn cultivated 77% more land to cercals
than farmers with no oxen in the 1979 main
cropping scason, and 63% more in 1984,

Figure 1. Leastsquares means of cereal area per
farm for three levels of oxen ownership
at Debre Berhan, 1979-84.
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Animal power and
Vertisol cropping

Vertisols, or deep black clay soils, cover
about 100 million ha in sub-Saharan Africa,
including about 8 million ha in the Ethio-
pian highlands. They are among the most
ferule of Africa’s soils, but are prone o
waterlogging and diflicult to plough.

A collaborative project, started in 1986,
1s studying ways o inerease the contribution
of Vertisols to food and feed production in
the Ethiopian highlands. The project in-
volves TLCA, the International Crops Re-
scarch Institute tor the Semi-Arid Tropics
(FGRESATY in India, and the Institute of
Agricultural Research, Ministry of Agricul-
tre, Alemaya University of Agriculture and
the Addis Ababa University in Ethiopia. Tt
is funded by the Swiss, Norwegian and Fin-
nish governments, Caritas Switzerland and
Oxfam America.

Testing broadbed and furrow technology

Broadbeds aad lurrows (BBEFs) are raised
beds with shallow drainage ditches between
them. Rescarch in India by ICRISAT
showed that BBI cultivation of Vertisols
prone to waterlogging increased both grain
and straw yields of traditional crops dramat-
ically, and also allowed higher-yiciding
crops to be grown. In 1986 the Highlands
Programme tested a broadbed maker, mod-
tfied from the local maresha plough, at four
sites ranging inaltitude from 1900 10 2600 n,,



representative of the mainsmallholder farm-
ing zones in Ethiopia.

BBFs and labour requirements
On the Inewari Vertsol plateau in central
Ethiopta at 2600 m above sea level, farmers
traditionally make broadbeds and furrows
by hand. Using the broadbed maker, torm-
ing BBI's required 30 hours/ha, compared
with 60 hours of hand labour to form the
BBYs. The total labour requirement for land
preparation, sceding and drainage in the
traditional system is about 90 hours tor faba
bean and 120 hours for wheat, compared
with 60 and 90 hours respectively using the
broadbed maker ~ an increase of 25 10 33%
in labour productivity assuming yields 1o be
constant, However, faba bean yielded 14%
more grain and wheat 63% more grain on
plots prepared using the bhroadbed maker
than on plots prepared tradidonaily, Using
the broadbed maker increased returns to
labour by 43% for wheat and by 140% for
faba bean, compared with preparing the
broadbeds by hand (Table 2).
Anon-station experiment at Debre Zieit
showed that 10% less labour was needed for
weeding teff and maize on hroadbeds than
on traditionally managed plots,

BBEs and crop yields

On the Were Tlu Vertisol plateau in the
Wello region, also at 2600 m above sea level,
no eflicient surface drainage practice is trad-
itionally used. Crop vields are generally ex-
tremely low in high-rainfall vears. The 1986
crop season was extremely wet; 31 rainy

days were recorded in August. The resultant
heavy waterlogging depressed yields through-
out the plateau (Table 3). Yields of faba
bean and wheat grown on * 3%, however,
were comparable to those achieved in good
vears,

In Debre Zeit, at 1900 m above sea
level, the performance of telland wheat was
monitored on the fields of 34 farmers. Al-
though total rainfall during the 1986 grow-
ing scason was one third below average,
wheat yields were 1680 kg/ha on the BBFs,
compared with 1340 kg/ha on vraditionally
managed plots. White tefl yields increased
from 1868 10 2108 kg/ha on BBFs,

At Wereta in Gonder provinee, at 1800
m above sealevel, tals were conducted with
finger millet and novig (Guizotia abyssinica),
which are traditional crops in this high-rain-
fall arca (1500 mm). Yields of both crops
were significanty  (P<0.001)  higher on
broadbeds than on traditonally managed
plots (‘Table ).

Soil fertility management on clay soils

Many Lthiopian highland Vertisols are low
in plant-available phosphorus. Since they
are all in the acid range they can make good
use of slow-releasing rock phosphates. Triple
superphasphate and Egyptian phosphate
rock were applied o a range of Trifolium
species in Addis Ababa in 1984, Over the 3
years lollowing phosphate application, triple
superphosphate gave significandy  higher
yicelds than phosphate rock at higher levels of
application (45 and 60 kg P/ha) only. Since
there is generally a direet positive relation-
ship between above-ground yield of legumes

Table 2. Economic performance of improved Vertisol management at Ine wari, 1986.

Average Gross Operational Returnto Change over
Technology yield return coet labour traditional
andcrop (kg/ha) (US$/ha)' r'j3%/ha)? (Usshr)® (%)
Animal-powered
BBF construction
Fababean 810 238 105 0.5 +140
Wheat 617 268 110 0.6 +43
Traditional
BBF construction
Fababean 709 218 126 0.35
Wheat 402 170 133 0.25

1. Includes value of grain and straw.

2. Costs of all material, human and animal !abour and annual cost of implement.
3. After deducting all cosls (operational and fixed) except abour.
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Table 3. Drainage effects on grain and straw ylelds of wheat and faba bean at Were Hu, Welio: on-farm

trial resuite, 1986, individual farmers.

Land Grain Straw
Crop preparation yield yield
method N (kg/ha) (kgtha)
Durum wheal BBF' 163 7594+ 11407
Traditional® 167 3an 449
Fababean BBF 170 683" 572***
Traditional 166 172 162

1. BBF: broadbeds and furrows, 120 cm width.
2. Traditional: ridges and furrows, ridge 30 cm widith.
*** Difference between land preparation significant at P<0.001.

Table 4. Effect of land preparation method on grain and straw yields of finger millet and noug at Wereta,

Gonder: on-farm results, 1986, producers’ cooperative.

Land Grain Straw
Crop preparation yield yield
method N (kg/ha) (kg/ha)
Finger millet BBF' 36 731 1636***
Traditional® 24 398 1024
Noug BBF 47 164*** 1609
Traditional 40 90 1207

1. BBF: broadbeds and furrows, 120 cm width.
2. Traditional: ridges and furrows, ridge 30 cm width.

*** Difference between land preparation significant at P<0.001.

and their N fixation, phosphorus fertiliza-
tion inereases the legume’s contribntion 1o
the N cconomy of the soil.

Lxteusion of ILCA pond
technology

. 3 .
A second pond of 17 000 m CApacHy was ex-
cavated on the Debre Berhan station by oxen
drawing the TLCA-developed metal scoop.

Water supplies for all research stock on the
station are now assured. 'This same technol-
ogy is now being disseminated through most
of Ethiopia’s provinces by the Ministry of
Agriculture. Some 3000 scoops have been
made in the country, The TLCA site ar
Debre Berhan was used in the Ministry’s
training programme for oflicers who will be
involved in the national pond construction
programme,



Humid Zone Programme

Introduction

The humid zone of Africa covers 4.1 million

R . - N
km?, including coastal West Africa, much of

central Africa, castern Madagascar and part
of Mozambique. These areas receive over
1500 mm annual rainfall and have a growing
season in excess of 270 days. The zone con-
tains 6% of the cattle, 9% of the small ru-

minants and 9% of the human population of

tropical Africa. Livestock production in
90% of the zone is restricted by trypanc-
somiasis, a blood parasitic disease carried by
tsetse flies, henee trypanotolerant livestock
breeds predominate. In the Nigerian humid
zone the typical farm family comprises six to
cight people cultivating 2 1o 4 ha and owning
three to five small runiinants. Small ruminant
production is generally a minor farm enter-
prise, Cattle are found in larger herds than

small ruminants, usually in the care of Fulani
herdsmen,

The lowland forest zone contains farm-
land under cultivation and bush fallow. Ad-
Jacent to the forest zone, regular fires have
destroved tall trees, leaving low trees, shrubs
and bushes to form a derived savannah belt,

The Humid Zone Programme, based at
Ihadan, Nigeria, near the boundary between
the forest and derived savannah zones, has
focused on developing low-cost interven-
tions to improve animal heakth and nutrition
as ameans to inerease animal productivity.
Measures to control Peste des petits ruminants
have been deseribed in carlier 71LCA Anunal
Reports. Eflorts to improve small-ruminant
nutrition have concentrated on providing
cut-and-carry fodder from the leguminous
trees Leucaena lencocephala and Glirvicidia sepium
as supplementary feed. Tree foliage can also
be used as mulch to improve soil fertility and
raise crop yields.

Increasing human population, and the
resultant demands for cropland, have short-
ened fallow periods in the raditional crop-
ping cyele, Soil degridation has increased as
a result and crop yields are falling. Alley
farming is seen as a sustainable and produc-
tve alternative to the raditional system of
land use.

Small ruminants in the humid zone are
generally free-roaming and receive few in-
puts. However, increasing human popula-
tion and demand for land in some areas has
led to restrictions on animal movement to
prevent crop damage. In the derived savan-
nah, increased human population and
greater land-use intensity are believed to be
the cause of a decrease in the population of
tsetse flics, allowing cattle owners more op-
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portunity to benefit from available natural
forage.

Animal health and productivity

Browse supplementation trials

Browse supplementation wials with leucacna
and gliricidia, offered on a cut-and-carry
basis to individuaily penned sheep, showed
that lamb survival and growth rates in-
creased with the level of supplementation
(Table 5). Ewes consuming 371 o of mixed
browse dry matter daily as a supplement o
ad libitum: Panicum maximon produced lambs
that grew ar admost twice the rae of those
from unsupplemented  ewes. Eighty-nine
pereent of the Tambs of supplemented ewes
survived o weaning, compared with only
50% of lambs from unsupplemented ewes,

ductivity are in progress with the University
of Ife.

Nutrition and trypanotolerance

The interaction between nutrition and trypano-
tolerance was studied in groups of West
African Dwarl sheep offered either a sub-
maintenance or maintenance diet, and in-
fected by intravenously administering Trypano-
soma vivax (‘Table 6). Animals were treated
with Berenil and removed from the trial if
their packed cell volume (PCV) fell to 10%
and, for females, it their lamb had died.
These conditions were only met in females
that had been infected in late pregnancy.
The mortality rate among underfed males in
the 7weeks post-inoculation was 80%, while
all the males on the maintenance diet sur-
vived.

Table 5. EHccts of browse supplementation to West African Dwart sheep offered Panicum maximum ad

libltum on growth rates of lambs.

Browse intake Growth rate
(g DM/day) {g/day)
Dam' Lamb? Birth—12 weeks 12-24 weeks Birth—-24 weeks
0 0 39.0° 11.9° 255"
103 27 43.5° 17.9% 33.2%°
199 71 58.7° 21.4%¢ 38.3%°
371 111 57.9% 25.5° 44.3°

1. Before weaning al 90 days.
2. Alter weaning

Within a column, values Iolinwed by the same letter are not significantly different (P<0.03).

Leucaena toxicity

No signs ol toxicity from mimosine or its
metabolite, DHP, were observed with indi-
vidually fed sheep, in contrast to a previous
trial with group-fed sheep recciving the same
levels of supplementation, in which some
animals were observed to consume more
leucacna than average. During carly 1986,
toxicity  was observed in sheep grazing
leucaena alleys, and two animals died. The
rumens ol the remaining grazing animals
were inoculated with hacteria tha detoxify
mimosine and DHP, and no furdher signs of
toxicity were observed. Healthy lambs were
born to this group in September. Collabora-
tive studies into the effects of detoxifying
bacteria on feed utilisation and animal pro-

When pregnant ewes were infected at 4
months post-conception, abortions and pre-
mature births occurred. All lambs from the
underfed group died, but one third of the
lambs of maintenance-fed ewes survived. In-
oculating ewes 3 days after parturition re-
sulted in lamb mortality of 88% in the un-
derfed group and 17% in the maintenance
group.

Poor nulk production was suspected to
be the major contributing factor to lamb
mortality when ewes were infected in carly
Lictation, but prenature birth of weak lambs
was the major factor when ewes were in-
fected in ke pregnancy. Parasitacmia de-
veloped faster and was more severe in under-
fed animals of both sexes. Trypanosome in-
fection depiessed {eed intake at both plancs



1. Inan alley cropping scheme,
as defined by TITA and
ILCA, annual crops are
grown  between
leumineus trees, and the
tree trimmings are used for
mulch. o alley farming,
the tree folinge is either fed
to small ruminants orw od
for both feed and mulch.

rows ol

Table 6. Mortality rate of West African Dwarf sheep offered two planes of nutrition and inoculated with

Trypanosoma vivax.
Mortality (%)
Submaintenance Maintenance

Males

Infected adults 80 0
Females

Infected pregnant’ 17 17

Infected lactating 50 0
Lambs

Frominfected pregnant dams 100 67

Frominfected lactating dams 88 17

1. After the death of a lamb, dams were treated with Berenil when packed cell volume fell below 10%.

of nutrition, Thus, undernutrition, which af-
fects the majority of domestic ruminants in
the dry season, depresses trypanotolerance
and the eflects are more severe when under-
nourished animals are infected during lae
pregnancy.,

Survey of herds in southwest Nigeria

Asurvey of cattle in the derived savannah in
five states in southwest Nigeria was started
in the rainy season. The average herd com-
prised 66 animals under the control ol settierd
Fulani families. The herd owners generally
also had arable fields, and had lived at their
present site for more than 10 vears, The inei-
denee ol trypanosomiasis in the herds varied
from zero up to 17% in one herd. Omitting
this exceptionally high value, the overall in-
feetion rate ina sample of 640 animals was
12% . The survey will be repeated during the
dry season,

Incidence of trypanosomiasis in
slaughter cattle

In a 12-month survey of blood parasites in
slaughter cattle at the main abattoir in Tha-
dan, Trypanosoma vieax occurred most fre-

uently (7.5%), with a peak incidence of
} ]

19% in November. Low packed cell volumes
and trypanosome infection rates occurred
simultancously, suggesting that trypano-

somiasis was not the major cause of anacmia
in the catde sampled. Almost all the slaugh-
ter cattle originated in the north of Nigeria
and were hrought to Thadan by lorry.

Browse and forage agronomy

The Programme’s agronomy rescarch fo-
cuses on integrating fodder trees in radi-
tional tirming systems and the development
of fodder production strategies using alley
farming — the integration of lodder trees with
arable crops — and intensive feed gardens —
specialised fodder production from trees and
grasses,

Alley farming

A comparison of maize production from con-
tinuous cropping 'vithout trees, continuous
alley eropping and alley lill‘lnillgl after a 2-
vear grazed [allow confirmed the results of
1985, Maize grain vield under continuous
alley cropping and alley farming alter fallow
was 60 and 100% higher respectively than
under continuous cropping without trees.
Tree foliage production was greater after the
fallow period, possibly due to inereased root
development while pruning was less fre-
quent. Soils under alley furming and grazing
systems were richer in organic carbon and
major nutrients such as N, Ca and Mg, The

7



N content of maize leaves was highest in
alley farming afier fallow, improving the
feed quality of crop residues after grain har-
vest.

The effects on maize yield of removing
various proportions of tree foliage from alley
farms as cut-and-carry feed was investigated
under three fertilizer regimes, 0, 40 and 80 kg
N/ha (Figure 2). Maize vields increased at
all three levels of fertilizer application as tae
proportion of tree foliage used for muleh in-
creased. Offtake of tree foliage for cut-and-
carry feed must therelore be justified by
higher livestock productivity to compensate
for amy loss of crop vield,

International testing of gliricidia

The evalvation of glivicidia germplasm at
nine sites in Cight West and central Afvican
countries continued in 1986. T'he high-vield-
ing compaosite line that was the maost produc-
tive at Ihadan grew well at some sites, but
grew poorly where soils were acidic or rain-
lall was low. Additional low rainfall sites will
be included in 1987,

Intensive feed gardens

Different designs of intensive feed garden
(IFG) were tested o identify the most pro-

Figure 2. Effect of mulching and nitrogen fertilizer on

ductive configuration of fodder trees, leucacna
and gliricidia, and grasses, panicum and
pennisetum. ‘T'ree rows spaced 2.5 m apart
with 2 rows of grass within the alley, and tree
rows 1.0 m apart with 4 rows of grass, both
yiclded over 20t DM/ha. The former design,
with more trees per hectare, produced the
higher protein yield.

A second trid assessed the effect of
inter-row spacing and cutting freuency on
biomass production and tree survival under
intensive management (Figure 3). Inter-row
spacings for leucacna of .5 1o 2.0 m and cut-
ting intervals of 6 to 12 weeks were investi-
gated. Frequently-cut trees had smaller
stump diameters and higher mortalities. In-
dividual plant vigour and productivity de-
clined with deereasing inter-row spacing,
The highest vield per heetare (38 ¢ DN /ha)
wis obtained with a 0.5 m inter-row spacing
and a 12-week cutting evele.

Impact of alley farmirg

The Programme tests the acceptability and
viability of alley farming under tarmer man-
agement and collects data on productivity
and’ profitability on alley farms managed
Joindy by farmers and researchers. The in-
crease i the number of wlley farms under
farmer 1982 10

management from 1 in

maize grain yield, Ibadan, 1986.
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Figure 3. Effect of cutting frequoncy and inter-row spacing on fodder dry-matter yield of loucaena

under intenslve cultivation, Ibadan, 1986.
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around 250 in 1986 indicates the acceptabil-
ity of the technology. Quantitative data from
established  farms  in southwest  Nigeria
showed that tree productivity varied widely
from 1.3 t05.3 ¢/l over an 8-month harvest-
ing period. The effects on crop vield are
being studied on newly planted farims that
include control plots,

In southeast Nigeria the productivity of

19 different fodder tree species and acces-
stons are being compired to find lines that
are more tolerant of acid soil conditions. T'he
trees were planted in mid-1986 and pruning
will start in 1987. Early height measure-
ments have indicated differences in growth
patterns among the lines.,

Feed consumption by confined small-
stock is being recorded on established alley
farms and intensive feed gardens. From the
limited data set now available, houschold

wastes appear to be a more important diet-
ary component for confined animals than in-
dicated by a previous survey of free-roaming
animals in southwest Nigeria. Cassava peel
is one of the most-frequently offered house-
hold wastes, at a level of 220 ¢ DM/animal
per day.

Socio-economic studies
The role of women

A number of related projects have examined
the relationship between small ruminant
production, fodder tree cultivation  and
houschold dynamics. In southwest Nigeria,
the proportion of women engaged in agricul-
ture was higher than usually assumed, and
the suceessful management and continued
viability ofalley farms established by women
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has suggested that the potential of the tech-
nology for women is high. The main con-
straint to the expansion of women's enter-
prises was identified as access to capital,
both for purchasc of animals and for hiring
labour.

In southeast Nigeria, {ood processing
was an important ofl-farmn actuvity for raral
women, olten conflicting with fodder tree
cultivation. Palm oil and cassava processing
were the two main food processing activities.
While the former is the more profitable, the
byproducts of cassava processing are an im-
portant feed for small ruminants.

Regional differences between systems

Marked differences exist herween farming
and  Hvestock systemns in southwest aned
southeast Nigeria, Inthe southeast, where
huran population densities are much higher
than in the southiwest, land-vse is consider-
ablv more mrensive, animals are confined
and - cutand-carry feeding is practised.
whereas in the southwest the ammials rosm
freely and forage Tor themselves, These dif-
ferences are associated with contrasts in
houschold orgacisation: in the southwest
houschold members tend o be responsible
for separate enterprises. while in the south-
cast, farms tend 1o he managed jointly, The
division of Labour aid decision-making within
houscholds in these two areas has implica-
tions for the distribution of the costs and
benefits of the new technologies.

Southeast Nigeria survey

Asurvey of livestock and furming systems in
four states of southeastern Nigeria showed
that 92% of sampled houscholds owned
goats and 28% owned sheep (207%, keptboth

species). The mean ok sizes for owners ol

cach species were 7.0 goats and 11,1 sheep,
with an average of 6.8 goats and 3.1 sheep
across all houseliolds, However, ownership
of both species, especially of sheep, was
highly skewed. The median values for the
sample were 2 goats and no sheep. Farmers
considered feed, disease and housing the
main problems in livestock management,

Land tenure and alley farming

Alley farming requires aceess to land and the
right to plant, own and utilise trees. Further

research on the implications of land-tenure
systems for fodder tree cultivation has shown
that alley farms and feed gardens may be
planted readily on land where rights are in-
dividual and seeure, as they generally are
aromnd the compound. Where tenure is com-
munal, as it often is in the outlying ficlds in
southeast Nigerta, there is no guarantee of
continuous use of the land, and farmers may
be discouraged from planting fodder trees
because they might not receive the long-term
benefits from their #florts,

Bush-fallow studies

Rescarch on the bush-fallow system at two
sites it southwest Nigeria indicated  that
land mamagement strategies differ according
to ccology, with both cropping and tillow
periods Tonger on savannah than on forest
Lind, and the use of fertilizer being more
cotaman cn savamnah Ld. The analysis
alse indiciates that even in the relatively
ander-popubwied areas avound Owu-Tle and
Lwo-Ate (northern Ovo State), about hallof
all farmers appear o be wilising their land
atits limic of sustainability, with short fal-
tows and maximun use of their wotal land

bise.,

Alley farming workshop

During March a workshop on alley furming,
attended by over 100 participants from 19
countries, was held at Ibadan to discuss the
state of the art’, rescarch and training re-
quirements and methods of collaboration.
Participant, recommended that an alley
farming network be established o further im-
prove and test the technology across diverse
environments in tropical Afvica, and to en-
courage inter- and intra-country cooperation,

Cooperation with national
institutes

Cooperation with national institutions is an
important facet of the Humid Zone Pro-
gramme. In 1986 collaborative projects were
undertaken with 11 institutions in Nigeria
and with 8 other West and central African
countries. A training course in alley farming
Jointly organised by ILCA and 11'TA in May
attractea 40 participants from 20 countries,
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Subhumid Zone Programme

Introduction

The subhumid zone occupics 21% of trop-
ical Africa, some 4.8 million km”. Unlike
much of the remainder of the condnent, it is
sparsely populated and underproductive rela-
tive to its potential.

Tt was formerly assurmed that the tsetse-
borne discase, trypanosomiasis, was the
main canse of the low population densities in
the subhumid zoae. However, increased cul-
tivation following human migration into the

zone has climinated much of the habitat of

the tsetse fly, thus reducing tsetse challenge,
and itis apparent dhat irregular rainfall and
poor soils are the main constraints to crop
and livestock  productivity.  Other  con-
straints to livestock productivity include the
rights of use and access to land, which limit
the quantity and quality of livestock feed.

Livestock in the zone depend increas-
ingly on crop residues for feed during much
of the year. In recent decades, livestock own-
ers have sullered as cropping has encroached
o grazing land and crops thatoffer little res-
idue tor livestock feed, such as maize and
vams, have expanded. Farmers also use
chemical fertilizers rather than manure for
their crops. It livestock producdon in the
zone is to increase, livestock must become
more integrated with cropping. ‘Thus, only
interventions that henefit crop farmers as
wellas hivestock owners are likely to succeed.

Development trends in mixed
farming systems

Survey of mixed farming

Information about the circumstances of
mixed farmers will be increased by a Ph.D.
study, begun in 1986, of livestock holdings,
tand ownership and decision-making among
the Aten people, mixed farmers of Ganawuri
district, Nigevia. This work is supported by
Bergen University, Norway. Early results in-
dicate that 9% of all houscholds own cattle,
with hierds ranging from 1 to 80 animals,
Comparison of recent survey data with a
census of livestock ownership in the carly
19605 shows that goat and pig populations
have incereased substantially, while other
species have declined slighty. Unlike the
semi-arid zone, cattle in Ganawuri are only
marginally integrated with the farming sys-
teni: they are not used for traction and are
olten pastured in remote hill arcas where
their manure cannot be used for fertilizer.
The land tenure system is changing: pres-
sure on land has resuited in the collapse of
the principle of inalienability of land use.

11
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This has led to land sales and pressure on
non-Aten cattle owners, in particular the
FulBe, to leave the district.

Adoption of fodder banks

The involvement of the National Livestock
Projects Department in the extension of fod-
der banks has led to their adoption by live-
stock owners outside both the original target
group and the subliumid zoae, in particular
in the highland and semi-arid znnes, How-
ever, observations of the pattern of uptake
indicated that the experience and availabil-
ity of extension officers is important. Re-
scarch is needed to maximise the effective-
ness of available support systems and stafl]
particularly where extension officers from
non-pastoral communities need to establish
arapport with pastoralisis,

Forage production research

Screening stylo for anthracnose resistance

In 1986, ' 31 stvlo dines (63 8. hamata and 68
§. guinanensis) were screened for anthracnose
resistance. Many failed to germinate. The
hamata lines that germinated were either
susceptible to anthracnose or did not perform
as well as the Verano sivlo that is used cur-
rently. Although 8. swianensis cv Pauciflora
did not show signs of anthracnose, its pro-
ductivity was less than that of carlier acqui-
sitions o S guiancnsiy ev “Tardio”™ (GIAT
1280, 1283, 1583).

Evaluation of browse

[ 1986, 23 browse lines of the genera Acacia,
Albizia, Cajanus, FErvthrina, Gmelina, Khaya
and Lencaena were evaluated for herbage pro-
duction and drought tolerance. Some were
also tested for use as fence posts to replace
the expensive metal posts currently used to
fence fodder banks. Preliminary observa-
tions indicated that Gmelina has a good po-
tential for live fencing. Tt grows very rapidly

but the foliage i less palatable than that of

other fodder trees and therefore is hardly
browsed during the wet season. It can thus
be established to o height of 1.5 to 2 metres
without protection from herbivores during
the wet season,

Regional evaluation trials
Regional evaluation trials were initiated in
1986 in collaboration with the Forage Ag-

ronomy Scction at headquarters. Forty-
seven lines within the genera Stylosanthes,
Centrosema, Cussia, Desmanthus, Macroptilium,
Cajanus, Lablab, Neonotonia, Macrotyloma, Leu-
vaena, Zoernia and Desmodiuin were planted in
-m® plots at six environmentally diverse
sites (Figure 1), Lablab (I 11609) gave con-
sistently higher biomass yields than all other
lines at all sites.

Effect of fertilizer on stylo yields
Soil without protective cover is degraded by
the combined effects of direct insolation and
impact of rain drops. As organic matter de-
composes and soil is croded, the remaining
topsoil will be able ncéther 1o meet the nutri-
ent demands of growing plants nor to retain
applied nutrients. ‘This is a serious problem
on a large proportion ol soils in the sub-
humid zone because they have a shallow pet-
rolereie hard pan.

An experiment, started in 1983, exam-
ined the effect of applying fertilizer in alter-
nate years on the dry-matter yield of Stylo-

santhes hamata cv Verano, The trial was es-

tablished on land that had previously been
under natural fallow.

In the fiest year, the fertilized plots
vielded an average of 190% more than the
non-fertilized plots (Table 7). This yield dif-
ferential was maintained in the second year,
in which no fertilizer was applied. However,
yields on all plots were only half those in the
first year, despite similar amount and dis-
tribution of rainfall,

When fertilizer was again applied in the
third year (1985), yields on fertilized plots
were about 10 times those on non-fertilized
plots. Yicelds in the fourth year were similar
to those in 1985, although no fertilizer was
applied.

These effects may be attributed to the
greater ability of the soii to retain nutrients
in the third year than in the first year. It is
likely that some of the nutrients applied in
the first year were washed ofl the plots.
When the legumes were established, the soil
was bare and its cation exchange capacity
(CEC) was low. The higher biomass yiclds
on fertilized plots increased soil organic-
matter content and CIC much faster than a
natural fallow and this could have aided better
nutrient retention in the third year. Erosion
was also probably reduced by the stubble on
the legume plots after the establishment year.



Figure 4. Sites at which forage germplasm was tested in 1986.
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Legume leys may therefore be useful

in maintaining soil {ertility in the wake of

shortening fallow periods in the subhumid
zone.

Fodder banks and maize yields

A major constraing to the adoption of fodder
banks by pastoralists is that they have lim-
ited access 1o land on which to establish
them, Thus, if lodder banks are to be widely
adopted they must appeal to the farmers
who control the land. T'rials started in 1984
demonstrated that maize grown within fod-
der banks yielded 1.3 (0 2.5 t more grain per
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hectare than maize grown on adjacent con-
tinuously cropped land (1L.CA Annual Report
1985/86), suflicient o encourage farmers to
establish fodder banks. This testing was cx-
panded in 1986 to six sites at which farmers
carried out most ol the cultural operations:
results were similar to those obtained in the
previous 2 vears, Yield increases were equiv-
alent o those obtained by applying 60 to
120 kg N/ha,

The inerease in maize vield due to
growing the crop in a todder bank depends
on the productivity and duration of stylo
grown previously. Sinee the proportion of

Table 7. Dry-matter ylelus of S. hamata cv Verano as influenced by nutrient additions on a ferric luvisol.

DMyiela. (kg/ha)

Treatment 1983 1984 1985 1986
With nutrients' 4920 2380 7383 7420
Without nutrients 1704 816 702 850
LSD(0.05) 621 116 1407 1372

1. Nutrients applied in 1983 and 1985 (kg/haj - 135P, 50K, 60S, 200Ca, 25Mg, 6B, 6Cu, 0.5Mo, 0.5Co.
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stylo in fodder banks managed by pas-
toralists can vary from 10 to 80%, an experi-
ment was started in 1986 to study the effects
of various proportions of grass and stvlo on
fodder bank productivity and subsequent
crop yields. Initial results are presented in
Figure 5. The DM yield of grass alone was
much fower than that of stylo alone, possibly
duc to low soil N, The grass vield did not in-

crease lincarly with inereasing proportion of

grass in the pasture, but was higher at cach
level of incorporation than would be ex-
pected from the vield of the grass in pure

stand. This suggests some heneficial effect of

the stvlo/grass association, possibly transfer
of N from the legume o the grass. Total soil
N at the end of the year was higher when the
legume was planted in the pastare (Fig-

ure 5). Next year, the effect of the varying
proportions of legume in the pasture on a
subsequent cereal crop will be determine
by bioassay.

Effect of stylo alone on maize yields

Clearing virgin or fallow land is arduous and
time consuming, so farmers tend to cultivate
cleared Tand continuously. Anu experiment
begun in 1981 at Funa Funa examined the
residual effects of growing stvlo (8. hamata)
on the N response and yield of subsequent
maize crops. Madze was grown on Land that
had been cither under stylo for 3 years or
fllowed. Nitrogen was applicd annually at
0,10, 80 or 120 kg/ha on both arveas, Maize
grain vield per kilogram of N applied de-

Figure 5. Dry-matler yield and total soil N as affected by grass-stylo mixtures, Kachia, wet season 1985.
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clined after the first ycar on the “stylo soil”,
while the response of maize to N on the fal-
lowed soil remained constant. By the third
year of the experiment (1986) yields on both
stylo soil and fallowed soil were similar
{Table 8).

Ridging stylo soil thut had been culti-
vated previously required only half as much
labour as the initial cultivation (7 vs 14 man
days/ha). This should, nowever, be taken as
indicative, because these fabour averages
arc from a few single-year observations at
one experiment site. The labour advantage
from repeated cultivation must be offset
against the higher yield obtained from a new
arca. Also, repeated cultivation of the same
arca will deplete the stylo seed reserve in the
soil, necessitating replanting,

banks showed considerable variation in the
proportion of legume in their vegetation.
However, continuous monitoring of an §.
hamata fodder bank grazed at 2.5, 3.5 and 5.0
AU/ha did not show significant changes in
the productivity of the stylo or its proportion
in the fodder bank in 1986 as compared to
1985 (1LCA Annual Report 1985/86). In 1986,
20 farmers in Abet requested fodder banks
for small ruminants,

Lffect of fodder banks on herd offtake

Offtake of animals from herds with and with-
out access to fodder banks was studied at
Kurmin Biri in 1986. This sitec was chosen
because it has the longest-established fodder
banks.

Table 8. Mean (SE) maize grain yield with repeated application of N following 3 years of either S. hamata
or naturaifallow (n = 3 foreach mean. The LSDs apply to differences between any palr of means

within an area).

Maize grainyield (kg/ha)

N appiication Stylo area Fallow area
(kg/hatyear) 1984 1985 1986 1984 1985 1986
0 2839 1050 839 961 750 578
(56) (70) (97) (90) (51) (48)
40 4706 2533 2269 1722 1956 2278
{304) (77) (176) (115) (270) (15)
80 5792 3133 3069 2800 2756 3097
(309) (214) (73) (161) (160) (147)
120 6114 3622 3528 3225 3422 3531
(114) (190) (137) (308) (247) (209)

LSD(0.05) 476 487

Livestock studies

Effect of grazing pressure on
legtime proportion

A major objective in fodder bank manage-

ment is to maintain a high proportion of

legume in the vegetation. Pastoralists seem
to be unable to adjust grazing pressures to
achieve this, and most fodder banks under
pastoralist management arc cither over- or
undergrazed. A rapid survey of all fodder

Herds with access to fodder banks can
maintain their size from births alone,
whercas those without access to fodder
banks would decline in size (Table 9). Herd
owners who did not have fodder banks de-
pended on purchases and transfers in to
maintain their herd size. They also made
more “salvage” sales, often associated with
nutritional distress. The greater productiv-
ity of herds with access to fodder banks was
translated into increased transfers out to
herds of relatives rather than sales.

15
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Table 9. Performance of herds with and without fodder banks in Kurmin Biri.

Births as % of
Herd No. Births  Purchases Transfers Deaths  Transfers Sales  exitsexcluding
i out transfers
(% of total entries) (% of total exits) out
With
fodder 11 83 5 1 24 19 58 114
bank
No
fodder 5 52 16 3 23 e 65 63
bank

Source: Calculated from von Kaufmann and Blench (1986).
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Introduction

Shortage of feed is the main constraint to
livestock productivity in the arid and semi-
arid zones. The Sahel Programme, based in
Mali, focuses its research on increasing the
availability and quality of livestock feed.
Scientists study regeneration and manage-
ment of natural grazing in the pastoral system
and the introduction of forage crops and
agrof- cestry in the agropastoral system,

Pastoral system
Effect of drought on
natural resources

The recent drought in the Sahel, beginning
with the low rainfall period starting in 1984
(Table 10), significantly reduced vegetation

ground cover, density and biomass (Figure 6).
The composition of the flora has also
changed: in many grassy savannas of the
Niger Delta, the hitherto predominant peren-
nial grasses have been replaced by annuals.

In the Gourma the number of browse
trees on the hills and slopes has declined.
Most of the herbaceous plants are short-
cycle species adapted to the stresses of pas-
ture land or poor soil conditions, including
Cenchrus biflorus, Tragus hertheronianns, Tribu-
lus terrestris and Zornia glochidiata. In 1983
plant production ranged between 25 and 75 kg
DM/ha per day; by 1986 this bad fallen to an
average of 18 kg DM/ha per day. Over the
same period, the seed stock in the top layer of
sandy soils in the northicrn Gourma fell from
several thousand viable sceds per square
meter to less than 100. The combination of
low secd stocks and low yields severely limits
rangeland productivity.

A study of regional forage resources
centred on testing or ground truthing nor-
inalised difference vegetation indices (NDVIs),
derived from the red and infrared reflect-
ances scnsed by both the NOAA satellite’s
advanced very high resolution radiometer
(AVHRR) and a hand-held radiometer.

Analysis of data obtained in 1985
showed an indirect relationship between
NDVI and vegetation biomass (Figure 7).
The relationship between biomass and the
integrated value »fincrements of NDVI over
time was closer: lincar regression gave signif-
icant corrclation coefficients of r = 0.62
for 25 sites and r = 0.80 for 13 sandy sites.
Atmospheric effects on NDVI were reduced
by taking into account cloud cover, haze and
other factors, calculating values for seven
stations in the region, and selecting compo-
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Table 10. Trends in rainfall in the Gourma.

Annual rainfall (mm)

Site Average rainfall

(latitude N) 1984 1985 1986 (mm) before 1980

GourmaRharous 47.0 23.3 26.8 158 (48yrs)
(16°35)

Hambouri 154.0 218.9 204.6 411 (42yrs)
(15°17)

Douentza 205.0 317.0 369.4 485 (48yrs)
(14°55)

Mopti 274.& 437.7 400.6 528 (58yrs)
(14°41)

sited values of NDVL. Interference linked to
the nature of the background soil has been
avoided by considering separately the re-
sults from different substrata.

Structure and productivity

of livestock herds

A study aimed at clucidating the effects of
drought on the structure and productivity of
herds and flocks in the Gourma region of

Mali was started in 1986. Data were col-
lected from more than 100 herds and flocks,
with a total population of 7500 animals,
owned by the main ethnic groups of the re-
gion.

Preliminary results indicate that the
proportion of small herds of cautle, compris-
ing fewer than 30 head, increased from 4.8%
in 1982 10 38.5% in 1986. 'The proportion of
animals in the herds less than | year old had
fallen by about 50% from their 1983 levels of

Figure 6. Trends in maximum annual standing hiomass of three pasture types in the Inner Niger Delta in
relation to the water level of the Niger river.
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Figure 7. Evolution of above-ground vegetation biomass, rainfall and radiometric indices, central

Gourma, 1985.
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13.9% for males and 10.5% for females. Re-
productive paramcters varied very little.

Lpidemiology of pneumopathy in

small ruminants

Pneumopathic discases are among the prin-
cipal causes of the high mortality observed in
small ruminants. Treatment is made difficult
by the fact that linde is known of their ctiol-

Total
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Rainfall
{mm)
~50
30
-10
A S (o]
Month

ogy. The Programme is attempting to iden-
tify the causal agents of these discases in pas-
toral herds in the Delta and Gourma regions,
in collaboration with the Central Veterinary
Laboratory in Bamako, Mali, and 1SRA in
Senegal. Between February and May 1986,
1700 serum samples were taken from a ran-
dom sample of animals, some of which
showed signs of pneumopathy.

Preliminary results showed pasteurella
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antibodices in 214 vaccinated and 171 non-
vaccinated animals. Pasteurella multocida types
A and D werc isolated. Some 204 non-vacei-
nated animals had not been in contact with
pasteurella. The serum from 35 caule reacted
positively to Blue Tongue,

The importance of salt licks
in the Gourma

During the sccond half of the year a field
study identified 115 saltlicks, seven of which
were used frequently, and vecorded users’
pereeptions of their value, Of the seven, all
were used “medicinally”) six to increase
fecundity, three for their purgative eflects,
four toincrease Lictation and four 1o increase
weight gains of catde. The use made of these
sites by smallholders is also dependent on
the size of the herd, the need for certain min-
crals, the breeding system, and the amount
ofavailable vegetation and surface wator,

Agropastoral system

Husbandry and herd productivity

Because previous studies have shown difler -
ences in productivity between herds within
the same production system in the Niono
area, a study was started in 1986 1o identily
the causes of these differences. About 20
cattle herds and a similar namber of small
ruminant flocks have been identified in each
of the millet and rice subsystems. The extent
of the grazing orbits of these herds and flocks
has been determined and the extent to whieh
the natural pastures affect the feeding of the
animals will be determined in 1987,

Small ruminant reproduction

Data collected at the Niono abattoir have
shown that, despite the lack of absolute sea-
sonal anoestrus, fertility in small ruminanis
is lowest between January and April, when
there is a shortage of feed. During this period,
47.5% of female sheep and 33.8% of female

goats had inactive ovaries. The incidence of

carly embryonic mortality was low (6.7% in
the case of multiple pregnancy), and the
peried of maximum ovarian activity oc-
curred between July and October, when
most twins are conceived.

Intensification of crop, livestock
interaction

More feed is needed in the agropastoral

system to supplement draught oxen and to
fatten animals in the dry scason.

‘The Programme is testing alley farming
and fodder bank techniques in the subhumid
and semi-arid regions of Mali. Three hun-
dred accessions belonging (o the genera
Vigna, Stylosanthes, Centrosema, Desmodium,
Lablab, Clitoria, Macroptilium and Alysicarpus
are being screened under subhumid condi-
tions. Exotic browse species (17 cultivars of
Gliricidia sepiv n, | of Leucaena leucocephala and
1 of Prosopis) and indigenous species (Acacia,
Plerocarpus) are being screened in the semi-
arid and subhumid zones, and establish-
ment techniques for 16 indigenous browse
species are being studied in the semii-arid
zone, An alley farming trial has been estab-
lished in the subhumid zone, involving
maize, gliricidia and leucaena.

The “Embouche paysanne” Project

The  Embouche paysanne  Project, financed

joindly by the Mali Government and

USAID, is being carried out in conjunction
with the Institut national de recherche
zootechnique forestitre ¢t hydrobiologique
(INRZFH) in the semi-arid zone of Mali.
This smallholder beef fattening scheme rep-
resents an inteasification of the traditional
agropastoral -1 stem.

Dry-season fattening of cattle

As in 1985, data were collected on 125 ani-
mals belonging 1o 31 farmers. ‘The sample
comprised 58% Peul Zebu and 39% Maure
Zebu; 81% of the animals were castrates. In
a J-month fattening period, the animals
gained an average of 0.81 kg/day, compared
with 0.58 kg/day over the same period in
1965. The average total weignt gain was
73 kg, from a purchase weight of 302 kgtoa
sile weight of 375 kg.

After deducting production costs, the
average net profit per animal, including the
value of unsold animals, was 17 400 CFA
Irancs. This average figure masks consider-
able variations among smallholders: 27% of
smallholders made no profit or lost nmoney,
while 23% made a profit of 29000 CFA
francs or more per animal,

Studies in 1985 showed that the fatten-
ing programme depended largely on cotton-
sced residues, which have limited long-term
availability. An experiment in 1986 studied
the efiects on production and ccononii. via-



bility of feeding smaller quantities of cotton-
seed residues 1o adult castrated zebus, or
partly replacing it with other supplements
(‘Table 11).

Although cattle fed a reduced amount
of cottonseed residue did not gain as much
weight, profitability was increased. Adding
molasses/urea or 2 kg of cowpea haulm was
not cconomically justified.

Table 11. Effect of diet on average daily weight
gain over 11 weeks in castrated adult

zebus.
Weight gain

(kg/day) when fed
Coarse fodder coltonseed residue
(ad libitum)

2ka/day 4kg/day
Bush hay 0.72 1.01
Bushhay + molasses/urea 1.00 1.12
Bushhay + 2 kg cowpea 0.85 1.04

haulm

SE for cottonseed residues 0.0033***
SE for coarse fodder 0.040*
SE for interaction 0.057 NS

Animal traction

v

Uie use of animal traction was surveyed in
4 villages comprising 187 smallholders. Al-
though %1% of the smallholders used oxen
for soil preparation, 50% of the animals used

were cither borrowed or hired. Only 46.2%
of the smallholders owned two or more oxen,
26.5% owned only one ox and 27.3% did not
own any,

Only 21% of the users of draught oxen
claimed te have had difliculties in land prep-
aration during the 1986 season, which they
attributed to poor nutrition of oxen. Most
smallholders (97%) provided sunplementary
feed for their oxen: the most commonly used
supplements were cowpea haulm, bush hay,
groundnut haulm and millet bran, used in
85, 65, 60 and H1% of cases respectively.

Iorage production

Comparison of different varieties of cowpea
and lablab confirmed the results of 1584 and
1985, which showed that these crops have
similar dry-matter yields. However, foliage
loss in cowpea during the dry season favours
the use of lablab if the problems of fodder
conservation and labour shortages at harvest
tme can be overcome,

Poor grain pioduction in lablab re-
mains its principal disadvantage in subsis-
tence agriculture systems. T'rials were con-
ducted in 1986 with haricot bean (Phaseolus
wulgaris) 1o siudy the possibility of using this
species as a dual purpose crop or as an alter-
native to cowpea. When sown at four times
the density of cowpea (62 000 plants/ha)
haricot bean gave haulm and grain yicelds
comparable to those of cowpea.
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East African Rangelands Programme

processing techniques. The Borana studies
in Sidamo have been helped gready by fi-
nancial assistance from CARE-Ethiopia.
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Sidamo rangelands: Productivity
interventions

Calf feeding trials

In 1986 a calf feeding facility was con-
structed to accommodate a research herd of
) \ [ 150 calves and their dams. Traditionally,
- S ' 7 e calves receive about half their dams’ milk,

vl - are watered every 3 to 10 days and walk up

Wl - e e 2 \\}'\ : to 10 kilometers wh.ilc grazing ‘8 hours per
HP el A AR AN A day. A study examined the effects on calf
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Introduction

The East African Rangelands Programme
comprises the former Ethiopian and Kenya
Rangelands programmes. The Programme
works in the southern rangelands of Ethiopia
and among the Maasai pastoralists in
Kenya,

Ethiopian rangelands

Poor calf growth has been identified as a
major constraint to productivity in the
Borana pastoral system, thus calf feeding
and forage trials have been established 1o
cvaluate the feasibility of interventions. ‘1'he
Programme also collaborated  with  the
ILCA Dairy Technology Unit to investigate
possible improvements in traditional milk

growth of supplementation with lucerne hay
(Medicago sativa) and provision of extra water
superimposed over a simulated regime of
traditional  management. Six  treatments
were arranged using two watering levels
(traditional and traditional plus 5 litres of
water per day) and three levels of hay feed-
ing (0, 100 and 650 g of lucerne offered per
day) for about 7 months., Another group re-
ceived all their dams’ milk and no supple-
MCIHs.

Hay and water supplementation had a
strong synergistic cflect on calf weights at
an average age of 40 weeks. Animals that
were oflered the high level of hay plus extra
water weighed 108 kg, 10% more than un-
supplemented calves or those receiving sup-
plemental water only (both 77 kg), 32%
more than animals that received the high
fevel of hay only (82 kg) and only 5% less
than calves that received all their dams’ milk
(114 kg). The best hay and water treatment
also had alarge impact on calf price as asses-
sed by six local buyers: animals from the best



treatment were valued at 146 birr (US$
73.00), 57% wmore than unsupplemented
animals (93 birr or USS45.00),

This twrial incdicates that hay and water
supplementation is an adequate alternative
to milk consumption, and pastoral families
could benefie by higher animal prices with-
out the penalty of reducing milk offtake for
human consumiption. The data also suggest
that stracegic water development for young
stock must ocewr if forage improvements are
to have a significant impact.

Itis encouraging that such eflects were
observed in a vear of excellent rainfall and
grass production: Larger relative differences
are likely inan average radnfall year, The ex-
perimental herd will be monitored in 1987/
88 to assess the permaneney of treatment el
fects and their influence on time w maturiny,
and the ceonomics of calf supplemendation
will be investigated in collaboration with the
Livestock Feonomics Division.

Legume screening and yield trials

Forty-lour forage legumes were sereened al
two sites for productivity under semi-arid
conditions, in collaboration with the Forage
Agronomy Section. Stylosanthes hamata ¢ \'e-
rano vielded 20% more crude protein than S,
scabra ev Fitzroy or S, puianensis ov Graham,
despite a slightly lower drv-mater vield.
About 10 of the other legumes sereened ap-
prarcd o have good potental, including
Cassia rotundifolia. - Centrosema  spp.,  Mac-
volvloma africanum. Macroptitium spp., Viena
heterophylla and 1. parkeri,

Milk processing

Diaca on milk wilisation were collected from
I Borana families throughout 1986, Over
7 consecntive davs in the long rainy season,
an average family of five persons with five

lactating cows collected about 11 litres of

milk per day. About 73% of this was con-

sumed fresh orsold, while the remainder was
allowed to sour. Approximately 70% of the
soured milk was churned within 3 davs to
make butter; the rest was termented for more
than 5 davs, One litve of whole milk vielded
64 g of butter after 40 minutes of churning
with the traditional churn, Milk G extrac-
tion cfliciency was reasonably good: the
whole milk fat pereentage of -147% was re-
duced 10 0.75% in the buttermilk at an ini-
tial churning temperature of 20°C.,

Sidamo rangelands: Resource
asscssment

Resouree assessment in the Sidamo range-
lands included inventory of land resources,
measurements  of  scasonal and  annual
changes in vegetation, livestock populations
and knd use. A summary of the rescarch is
shown in Table 12,

Vegetation trend

Data were collected on twelve 100-m-long
transeets in 1983 and again in 1986 to assess
vegetation change and o evaluate low-cost
methods for rapid assessment. The sur-
rounding vegetation was also quantified with
an average of 50 observational points at 1-km
intervals in the vicinity of cach transect. The
data are now being acalysed.

Lcological mapping

The Programme is preparing an ccological
map of southern Sidamo that integrates as-
peets of climate, soils, landscape and plant
community type. The fundamental climatic
categorisation includes: Upper and lower
subhiumid zone (600-800 mm rainfall at
15002000 metres above sca level); upper
and lower semi-arid (100-600 mm rainfall,
1600~1500 m altwde); and upper arid
{300—100 mm rainfall, 900-1000 m altitude).
Superimposed over this will be successive
classifications of geologic parent material;
soil type: landlorm units; plant community
physiognomy; and plant species association
within physiognomy tyvpes. For cach of ap-
proximately 30 uliimate vegetation units,
rescarch themes and future technical interven-
tions will be prescribed,

Remote sensing to assess
primary resources

The Programme has investigated the poten-
tial to use data from the NOAA-7 satellite to
determine the quantity and distribution of
plant biomass and the duration of the grow-
ing season. In Ethiopia and Kenya, annual
varitions in the normalised dilference vege-
tation index (NDV'D), derived from satellite
data, have a low predictive value for plant
bromass. However, NDVT can be used satis-
factorily 1o desceribe plant phenology and to
assistin mapping plant communities. Another
potential use of reflectance data is to deter-
mine the duration of growing periods. Esti-
matces of the beginning of the growing period
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Table 12. General structure of the ecological studies in the Ethiopian rangelands, illustrating relation-
ships among satellite (NOAA), systematic aerial reconnalssance survey (SRF) and ground survey

methodologies.
Time resolution
Source T s e -
ofdata Seasonal/annual Multi-year
Plant phenological pattern and
length of growing period
Regionai changes in woody
NOAA ,
Spatial distribution of and herbaceous cover
vegetalion resources
Correctionand calibration
of satellite images
Human and livestock
population trends
SRF Distribution and density of
humanand livestock populations
Trendsinland use
Cropidentification, tand use
Site classification, productivity
and plant < pecies composition
Relation of woody and Localtrends in site
herbaceous coverto site productivity and
Ground productivity and utilisation plant composition
survey
Mechanism of bush encroachment Determination of
andrefation to grazing and soils carrying capacity

Reiations of bush clearing,

cutivalion and grazing o site

based on reflectance data appear to be aceu-
rate to within 2 10 3 weeks, while the aceu-
racy falls to 1 to 6 weeks when estimating the
end of the growing period.

Animal population and
land-use trends

Systematic reconnadssinee Nights (SRIs)
during the pre- and post-drought sequence
from 1983 10 1986 reveated the large impact
of drought on the Borana cattle populition,
a47% drop in 1985, but a lesser impact on
camels (-33%) or sheep and goats (=14%)
(Table 13). However, the 1986 SUrvey re-
vealed that all populations had recovered o
pre-drought levels (Fable 13), which Sugrgests
thata primary pastoral droughtstrategy was
to move animals out of the southern Sidamo
rangelands (o more Eiwvourable environments,
and then retarn them onee the rains began
again,

SRE surveys have also revealed that,
out of 5000 km” of potential arable land and
good range in the study area, about 155 k'

(3%) is now heing cropped. There were about
5000 plots scattered throughout the zone,
60% more than observed in pre-drought
surveys,

Watering frequency and cattle productivity

The watering frequency trials at Abernosa
ranch in the Ethiopian Rift Valley and at
Salana ranch in Kenya were modified in
1986 to include walking and night enclosure
stnee these are normal husbandry practices
in pastoralist arcas. Walking 10 km every
third day had livde effeet on the productivity
ol breeding and growing cartle, despite being
continued thronghout the dry scason and
totalling more than 3000 km, Walking ap-
parently had litde effect on milk yield, as in-
dicated by the lack of differences in weaning
weights between calves from dams  that
walked or did not walk. Weaners that
watlked were 20 kg lighter ac 19 months than
those that did not walk, although much of
this weight difference had disappeared at
24 months of age,



Table 13. Pre-drought (1953), drought (1985) and post-drought (1985) livestock populations in the south-
ern Sidamo rangelands.

Cattle Sheep and goats Camels
Date — —
Total Total Total
(£ SE)' No./ha (+ SE) No./ha (+ SE) No./ha

March 241 882 16.5 80910 5.2 5235 0.3
1983 + 26 607 +10 518 +994

March 129 632 8.3 69 321 4.5 2411 0.2
1985 +16 852 49704 +578

July 242 944 15.7 101 722 6.6 5103 0.3
1986 +29 153 + 11189 +1071

1. Standard errors calculated using Method 2 in: Jolly G M. 1969. The treatment of errors in aerial counts of
wildlife populations. East Atri. Agric. For ». 34:50-55.

At Galana ranch no weight differences
were observed between steers given water
daily and those given water every secend
day, but after 17 months in the tial steers
watered every third day wore 20 ke lighter
than those in other treatments, The mag-
nitude of the compensatory growth under
daily watering is corrently being investi-
gated. The combination of night enclosing, a
3-day watering interval and prolonged dry-
scason trekking had no effect on calving per-
centage, age at first conception or mature
weight of steers when the quantity of dry-
season feed was not imiding,

Kenya rangelands

ILCA’s rescarch on range livestock systems
in Kenya is conducted among the Maasai
pastoralists. In 1986, the Programme con-
centrated its ellorts on four projects:
¢ Use of simulation maodels to assess
the long-term productivity ol the
Maasai pastoral system;
® Component rescarch in Maasailiand
on some of the constraints identified
by the 198 1-84 systems study, in col-
laboration with the Natonal Range
Rescarch Station;
® On-farm research to increase livestock
productivity in small-scale mixed
farming svstems of semi-arid regions,
in collaboration with the National
Dryland Farming Research Station;
and
® Designing and testing calibration
methods for remote-sensed data to
monitor the distribution of vegeta-
tion biomass and phenology.

Modelling the long-term
productivity of the Maasai
pastoral system

Over the last 100 years the East Afvican
rangelands have suflered drought at least
once in every 8 to 12 years, This causes enor-
mous fluctuations in the productivity of pas-
toral livestock systems. Thus, short-term
studies, such as that conducted by the Pro-
gramme between 1981 and 1984, cannot
provide a clear picture of the dynamics of
pastoral livestock production,

In order to overcome this limitation, the
Programme in 1986 used simulation models
to estimate the long-term proGactivity of the
Maasai sostem. A water-balance model was
used to estimate primary productivity of the
range, using rainfall records for the years
1950 to 1980, These estimates were then
used with a simulation model of cattle pro-
duction to determine secondary production.
The area considered was a 10 000-hectare
group ranch.

The resulis indicate that the permissi-
ble stocking rate of the range is rarely
matched by the size of the herd on the ranch
(Figure 8). The ranch is generally over-
stocked unul a major drought causes the
livestock population o fall, resulting in a pe-
riod of understocking and range recovery,
The vanch hierd increases gradually during
this period, soon exceeding the permissible
stocking rate. The range remains overstocked
until the next major drought.

Estimated animal production ranged
from 38 kg liveweight/TLU (33 kg/ha) in
years of favourable rainfall (o a net loss of 22
kg/ TLU (=15 kg/ha) in drought years, with
a 28-year mean of 24 kg/'TLU (16 kg/ha).
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Figure 8. Simulated relative changes in herd size and

over a 30-year period.
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Annual milk offtake was much less variable,
and ranged from 17 kg/hain good years 1o 10
kg/ha in drought vears, with a mean of 13
kg/ha. The lesser variation was due to large-

scale producers extracting as little as 27% of!

the potential milk vield of their cows during
normal and faveurable years,

In general, smail-scale producers with
30 catde or less extract as much milk and
meat from their herds as possible, 'T'he long-
term animal ofltake of'small-scale producers
was about 1% of biomass, compared with
only 6% for producers with 300 cattle or
more. Milk offtake tollowed a similar pat-
tern: small-scale producers extracted almost
100% ol the potential production of their
animals, compared with about 70% for
large-scale producers. As a result, the aver-
age return on capital invested in livestock
was 24% for smatl-scale producers and 9%
for large-scale producers. ‘The rate of return
realised by large-scale producers is low be-
-ause they investas much as 55% of their an-
nual biomass production in stock accumula-
tion, which is lost when major droughts
occur,

These results indicate that there is con-
siderable scope to inerease the productivity

of large herds by increased exploitation of

production, while the productivity of small

herds can only be increased by intensifying
production, using forage conservation, feed
gardens and improved calf rearing and ani-
mal health care,

A model was also nsed to simulate the
long-term impact on large-scale producers
and on the ranch as a whole of increasing
siles offanimals from the large-scale herds by
selling all steers 5 years or older (Table L.
The results imply that annual offiake from
cach herd could be inereased from 17 1o 29
head, which would reduce the cattle popula-
tion on the ranch by 21% and reduce grazing
pressure. Liveweight  production of  the
ranch would increase by about 40%/TLU
and 70%/ha. The long-term return to capi-
tal invested in livestock would increase from
910 [4% for large-scale producers, and from
FEto 15% for the ranch as a whole,

‘Fhis analysis suggests that encouraging
mncreased offtake from large herds will in-
crease their productivity more quickly und
cost-cflectively than will technical improve-
ments.

Component rescarch in Maasailand

In 1986, component research was started in
Maasailand to investigate Wiys (0 overcome
constraints identified in the 1981-84 sys-



Table 14, Simulated impact of increased sales ofi’ake on annual herd productivity, Olkarkar Group

Ranch.
Large-scale
producers Ranch

Parameters Normal Increased Ch(%ge Normal Increased Cr}ia/n)ge
Number of

animals sold 17 29 70 399 593 49
Number of

animals dead 39 37 -5 729 699 -4
Herd size 392 293 ~25 7275 5730 -21
Stocking rate

(ha/TLL) n.a. n.a. n.a. 1.5 1.9 27
Livewcight offtake

kg/TLU 19 30 58 23 33 43

ka/ha n.a. n.a n.a. 16 17 7
Netoutput

KSh/caput 2715 3040 12 1945 2090 9

KSh/TLU 80 130 62 103 145 45

KSh/ha n.a. n.a. n.a. 70 89 29
Returnto livestock/

capital % p.a. 9 14 56 11 15 36

n.a. = not available.

tems study. Most of the woerk concentrates
on increasing the supply and improving the
quality of feed available during the dry sc -
son. Other aspects include improving ani-
mal health and trials at the National Range

Research Stadon, Kiboko, on the use of
Galla goats to increase the availability of

milk to poor houscholds.

On-farm component research in
semi-arid mixed-farming systems

The Programme is collaborating with the
National Dryland Farming Rescarch Sta-
tion (NDI'RS), Katumani, in on-farm test-
ing of livestock-oriented interventions in the
Machakos District. Collection of detailed
data on labour availability and inputs, for-
age supply and grazing and feeding manage-
ment was started on five farms at Madilika
carly in 1986,

These data, together with data sets
from carlier research by the NDFRS, will be
used in linear programming and simulation
models to estimate the impact of new tech-
nologics. Threshold levels at which new
technologics become attractive will be com-
pared with results of on-farm technology
trials.

Calibration of remote-sensed data

The ILCA/UNEP AVHRR (advanced very

high resolution radiometer) Calibration Pro-

jeet was established in July 1985 to design

and test methods of calibrating normalised
difference vegetation index (NDVI) data de-
rived from the AVHRR mounted on the
NOAA-7 satellite, and to determine the ac-
curacy of these data for use in monitoring the
distribution of vegetation biomass and plant
phenology.

The arcas covered by acrial survey
flights comprise two transects, one from
Kisumu on Lake Victoria to Malindi on the
roast, the scecond from Nairobi to Lodwar,
west of Lake "Turkana, and four blocks, one
in cach of Kajiado, Maasai Mara, Lodwar
and Kora, These transects and blocks cover
the full range of environmental conditions in
Kenva, hiom moist forest to desert serub.

Survey {lights have been flown over
these transects wid blocks every 2 months
since Julv 1985, Vertical photographs and
radiometer (“averaft. NDVIT)
were taken simultaneously during the sur-

readings

veys and used to determine which vegetation
parameters measurable from acrial photo-
graphs are most closely correlated with air-

craft NDVI,
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Ground coverfgreenness in-
dex s calenlated as woody
coverxwoody greenness +
herbaceous cover x her-
baceous grecnness,

When the data from  the Kisumu-
Madindi ranseet were averaged over 20-km
segnrents, a very hieh coreeltion was found
between aireradt NDV T and o ground cover/
greenness index! derived from aerial photo-
graphs. N good corelation was also found
between satellite NDVT dati and aiveratt
NDVE indicating that satellite NDVT data
give i good indication of plant cover and
greenness,

I the Targe blocks, aiveraft NDV'T was

also significantly correlated with the cover x
greenness parameter. Soil type and cloud
shiadows did not have a significant efiect on
this relationskip, although in areas with no
vegetation, dark soil appears to increase the
minimum NDV'T slightly,

Multiple regression analysis indicated
thats i rangeland areas, green woody and
green herbaceous vegetation make equal
contributions to NDV'L,



Central research and support units

Livestock Productivity and Trypanotolerance Group
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Introduction

The work of the Livestock Productivity and
Trypanotolerance Group  emphasises  re-
scarch on trypanotolerant livestock, with the
G.oup coordinating collaborative research
in the African Trypanotolerant Livestock
Network at sites in West, central and East
Africa. Research on livestock productivity
comprises  comparative breed  suudies in
cooperation  with national organisations,
private producers and other international
organisations. T'raining and documentation
are vital components of both work areas. In

1986 the Group carried out research in close
cooperation with org wisations in 11 African
countries.

Trypanotolerance research

The African Trypanotolerant Livestock
Network

The African T'rypanotolerant Livestock Net-
work groups together scientists studying one
of the most promising of the possible solu-
tions to the problem of African animal try-
panosomiasis. the increased utilisation of
trypanotolerant livestock. In collaboration
with national research and development in-
stitutions and private orgimisations, an ex-
tensive network ol research sites has been es-
tablished in different trypanosomiasis arcas
throughout tropical Africa in order to study
the complex interactions that affect try-
panotolerance. Scientists from the different
sites receive standardised training and work
to a uniform protocol following a single
working manual.

Table 15 shows the distribution of the
ficld programmes that contributed to the
Network during 1986. It illustrates the wide
range of combinations of tsetse populations
and livestock systems on which data are
being colleeted. In addition, complementary
information was analysed from a completed
programme at an associated network site in
Tanzania.

Detailed analyses were carried out dur-
ing 1986 at the cight sites having data cover-
ing at least the 2-year period, 1 January 1984
to 31 December 1985 (see Table 15). The fol-
lowing sections summarise the principal re-
sults from the Network.
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Table 15. Tsetse and livestock populations at the network sites, 1986,

Relative Livestock
Site Country Tsetse group tsetse —
challenge Species Type Management system
Kolo' Zaire palpalis Zero Cattle Trypanotolerant Ranch
Avetonou' Togo palpalis Zeroflow Cattle Trypanotolerant Ranchand village
Sheep Non-trypanotolerant Village
Sokode' Togo palpalis Low Sheep and goats Trypanotolerant Village
Tengrela' Ivory Coast palpalis Low Cattle and sheep Trypanotolerant and Village
non-trypanotolerant
Boundiali' Ivory Coast palpalis Medium Cattle and sheep Trypanotolerantand Village
non-trypanotolerant
Idiofa Zaire palpaiis and Low Cattle Trypanotolerant Village
fusca
OGAPROV'?  Gabon palpalis and Medium Cattle Trypanotolerant and Ranch
fusca non-trypanotolerant
Mushie' Zaire fusca Medium/High Cattle Trypanotolerant Ranch
Muhaka' Kenya morsitans Low Cattle Non-trypanotolerant Village
and fusca
Ghibe Ethiopia morsitans and Low Cattle Non-trypanotolerant Village
palpalis
ITc? Gambia rmorsitans and Lowand Catile Trypanotolerant Village
palpalis medium

1. Site contributing to overall analyses of the period 1 January 1984 to 31 December 1985,

2. OGAPROV = Office gabonais d'amélioration el de production viande.

3. ITC = International Trypanotolerance Centre.
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Tsetse challenge

Tsetse challenge is measured as the product
of tsetse relative density and the trypano-
some infection rates in isetse, modilied,
where possible, by the proportion of tsetse
feeds obtained from livestock. For the cight
sites, mean tsetse relative density during
1984 and 1985 ranged from 0.1 to 6.8 Nlies/
trap per day and mean infeetion rate from
0.0 to 16.3%. giving a range of tsetse chal-
lenge from 0.0 (Kolo) 1 86.2 (Mushie). At
selected sites, tsetse blood-meal analysis was
used to estimate the proportion of feeds
taken on caule. For example, at Mushie the
proportion of feeds on cattle was 0,43, giving
a modified setse challenge of 37.1. This
modified tsetse challenge will be the index
used to quantify refative tsetse challenge at
network sites.

Trypanosome prevalence

Trypanosome prevalence (the percentage of

animals determined as being parasitacmic at
the monthly recording) is the Network’s
measure of trypanosome infection rate in

livestock. Across the eight Network sites
there was no clear relationship between
mean monthly estimates of tsetse challenge
and trypanosome prevalence. The I;u;'k of re-
lationship is due, in part, to @ uiences in
tsetse species among sites, Local variation in
the tsetse challenge to which animals are ex-
posed is also important, as shown by results
from the northern Ivory Coast programme
in which trypanosome prevalence in cattle
and in sheep at the herd/Mlock level was sig-
nificantly related 10 the tsetse challenge
measured locally.

Factors influencing trypanosome pre-
valence included livestock species. N'Dama
cattle had about 2 to 3 times more infections
than Djallonke sheep when maintained to-
gether, while Djallonke sheep and Dwarf
West African goats had the same level of in-
fecton. Catte breed also had an important
eftect on rypanosome  prevalence, with
major differences shown at OGAPROV (Of-
fice gabonais d'amélioration et de produc-
tion de viande) (N'Dama 8.8%, Nguni
25.9%, N'Dama x Nguni 16.5%) and be-
tween trypanotolerant and zebu crossbred
populations  at Boundiali and Tengrela,



Trypanosome prevalence was consistently
lower in the trypanotolerant breeds.

Neither age nor lactational status had
any cffect on wrypanosome prevalence in
cattle but age may he important in sheep, as
adults had higher prevalences than young
stock.

Species and intensity of trypanosome
infection

Trypanosome infections are identified by the
causal species,  Trypanosoma  congolense, 7T
vivay and 7. brucei, and the intensity quan-
tified by a parasitaemia score. Important
differences were found among livestock
species, breeds and age groups for the pro-
portion olinfections dur 1o the trypanosome
species T congolense and T, vivax.

Tryfianosoma congolense infections were
more frequent in cattde and 7% vivax infections
more frequent in sheep (Figure 9). Sheep
and goats had the same species and intensity
of'infections. Livestock species did not seem
to aflect the intensity of infection, which was
higher in 7% zivax than in 7% congolense infec-
tions.

In [vory Coast, zebu cattle had a higher
frequency of 77 congolense infections than the
trypanotolerant breeds, while in Gabon the
more susceptible Nguni had a lower fre-
quency of 7. congolense infections than the
N'Dama and N'Dama x Nguni. The Nguni
had the highest intensity of infection and the
N’Dama the lowest.

Results  from seven Newwork  sites
showed the importance ofanimal age on the
species of infection. The proportion of 7.
vivax infections deercased with age, with
calves generally having more 7 vivax than 7.
congolense “nfections while the reverse was
true in cows. The same elleet wits observed
in sheep.

Trypanosome infection and PCV

A major clinical symptom ol trypanosomiasis
is anacmia, estimated by blood packed red cell
volume (PCV), which is recorded monthly
in the network. Results for PCV measured in
cows at three network sites are summarised
in Table 16. Mean PCV of uninfected cows
varied between sites by 2 to 1 pereentage
points (overall mean 32.8%), but responses
to trypanosome infection were similar, a de-
pression of 6.8% on average (2.2 pereentage

points). Results frora Mushie site indicated
that there was no difference in pathogenicity
between 7' congolense and T. vivax infections.
Frequency of infeetion was more important.
PCV was depressed by 1o 1.5 pereentage
points (3 to 4+%) by one T congelense or T,
vivax infection, and by 4 percentage points
(1 %) by two or more infections. The effects
of trypanosome infection on ewe PCV were
consistent with those for caule. However,
PCV means were lower in sheep than in
cattle.

Breed had important effects on PCV,
Among cows exposed to trypanosomiasis at
the OGAPROV site the N'Dama Okouma
strain had the highest PCV (33.3%), the
N'Dama Senegal strain an intermediate
vidue (31.3%) and the more susceptible
Nguni the lowest PGV (30.5%). N'Dama x
Neuni coews had a PCV of 31.6%.

Lactation, calf sex and animal age also
had important effects on PCV: Lactation de-
pressed PCV by about 2 pereentage points;
the PCV of female calves was about | per-
cenage point higher than that of males; and
cows had higher PCV than calves when not
exposed o trypanosomiasis  (Kolo), but
calves had marginally higher PCV  (han
cows when exposed  to trypanosomiasis
(Mushic) (Figure 10). This age x trypano-
somiasis risk interaction for PCV indicates
the persistence of PCV depression resulting
from trypanosome infection. Some internal
and blood parasites other than trypano-
somes had major eflects on PCV levels in
cattle end sheep. Nutritional status may also
have been important,

The repeatability of the monthly PCV
measured in cattle in contrasting situations
ranged from 0.26 10 0.36, indicating the pos-
sibility ofa heritability estimate adequate for
a selection programme for trypanotolerance.
The most appropriate sclection criterion
based on PCV must now be identified. Re-
peatability of trypanosome infection was low
with no possibility of sclect'ng directly
against susceptibility to tryparosome infec-
tion,

Trypanosome infection and livestock
productivity

Viability of trypanotolerant cattle exposed
to trypanosomiasis was at least as good as
that in comparable management systems in
tsetse-free areas, including that of N'Dama
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Figure 9. Infections by trypanosome species in cattle and sheep, Boundiali, Ivory Coast, 1984-85,
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ILCA’s strategy and long-term plan

The mandate

ILCA’s formal mandate is ... to assist national efforts which
aim to effect a change in the froduction and marketing systems of
tropical Africa s0 as lo increase the sustained yield and output of
livestock products and improve the quality of life of the Deople of this
region,
“Trepical Africa” is a big place and “livestock prod-
ucts” covers a multitude of possibilities. The continent’s
livestock sector is beset by a complex of technical, social,
economic and institutional constraints,
ILCA is a relatively small organisation, with limited
manpower and funds. It cannot simultancousiy address
all the livestock-related problems in a region of the size
and diversity of tropical Africa.
Obviously, ILCA’s ultimate goal is to fulfil the
Centre’s formal mandate, but as the wording of the max-
date suggests, ILCA is not intended to achieve its aiins by
working in isolation, but rather to pursue them in collab-
oration with Africa’s national efforts. A number of inter-
mediate goals have been identified in areas that 1LCA can
be expected to influence directly. These intermediate, or
operaticnal, goals are:
® tostrengthen the ability of NARSs to conduct tech-
nical and policy research in livestock-related fields
and thus to develop their own technical solutions to
production problems and to promote livestock and
rural development.

® to develop, through ILCA’s research and that of
other organisations, tecknical packages to increase
livestock production aad the contribution of live-
stock to agricultural production and income.

© to contribute to scientific knowledge in a way con-
ducive to solutions to livestock production prob-
lems; such knowledge may relate to the understand-
ing of preduction constraints and opportunities, or
to research methods and techniques.

These operational goals form the basis against which

ILCA’s success will ke measured.

The concept of success measurement constitutes
another focus: in the absence of a single measurement of
success, any focussing of the research activities will be tend
to be illusory. The Centre has selected a single concept of
success that will be used to evaluate all activities: an in-
crease in the sustainable cconomic output of livestock
products.

Strategy statement

Recognising the Centre’s limited financial resources and the
number and complexity of factors affecting livestock production
in Africa, ILCA’s strategy is to choose a limited number of ac-
tivities that will achieve measurable and sustainable increases in
livestock output in sub-Sakaran Afvica.

Fundamental choices

To complement these operational goals, focussing the
Centre’s activities has required that ILCA makes a series of
fundamental choices of those species, target groups, zones
and commedities/functions on which ILCA’s scientists will
concentrate their efforts. The choices made are outlined in
Figure 1.

Figure 1. ILCA’s research pricrities.

Specles Cattle, Sheep, Goa's
Camels, Equines, Pigs, Poultry,
Unconventional Species, Fish

Target Groups Smallholders, Agropastorailsta
Pastoralists
Ranchers

Zones Seml-arid, Subhumid, Humid,
Highlend
Arid

Products Meat, Milk, Traction, Manure
Transporl, »ides, Skins, Fibres, Eggs

Bold = High priority; ltallcs = Medium priority; Light = Low/nc

Project selection

This operational mandate forms the framework within
which ILCA will work, but still leaves considerable reom for
flexibility in choosing specific projects., Even with this nar-
rower operational mandate, criteria are needed with which
to select individual projects.
The criteria that we have developed are:
® Is the problem a researchable one? If so, where does
it lie in the research spectrum, and how widely ap-
plicable will the research results be?
® In the light of its past experience and current re-
sources, does ILCA have an advantage over other in-
stitutes that might work on a given topic?
© Can we find organisations, within or outside
ILCA’s mandate region, that are both able and
willing to work with us so as to increase the scope of
our research on a given topic and to broaden its
impact?
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¢ Cun ILCA command the scientific staff and facili-
ties needed to tackle a given research problem?
- ® Is the research likely to have a sizeable impact

commensurate with one or more of ILCA’s oper- -

ational goals?
© Will the research vontribute to an improved produc-
tion system that is at once sustainable ccologically
and stable in terms of economic return?
Using these criteria, ILCA bas formulated its work
programme for the next 5 to 10 years, based on six
“thrusts”.

Six thrusts

ILCA’s work in the coming years will focus on six thrusts:

® Cattle milk and meat

® Small ruminant meat and milk

® Animal traction

¢ Animal feed resources

® Trypanotolerance

® Livestock policy and resource use

The first three are “commodity thrusts”, in that they
aim at increasing the output of the three products, milk,
meat and traction. The other three are “strategic thrusts”,
which will support the commaodity thrusts by providing in-
puts of information and/or technology.

Cattle milk and meat

ILCA’s research under this thrust will concentrate on the
subhumid, humid and highland zones of Africa. Each of
thesc offers major opportunities for large increases in
cattle milk and meat production, although in different re-
spects and over different time-scales. The subhumid zone
offers the best possibilities for increases in the short to
medium term, because it has reasonable potential for feed
production, low trypanosomiasis pressure, relatively
sparse populatior: and a relatively large existing cattle
herd. The potential for increased cattle production in the
humid zone is vast, but is unlikely to be realised im-
mediately: the main constraint at present is discases,
primarily trypanosomiasis and dermatophilosis. Before
the potential of this zone can be realised, disease must be
overcome, the most obvious solution at present being in-
creased use of trypanotolerant ca‘tle breeds. ‘The oppor-
tunities to increase meat production in the highlands of
East Africa are limited, because these areas are already
well supplied with meat, but there are major possibilities
to increase milk productlon if forages can be incorporated
in cropping patterns.

The major topics that will be addressed in this thrust
are:

® evaluation of the genetic potential of cattle breeds

and their crosses for milk and meat production;
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® use of forage legumes to support both crop produc-
tion and a dairy enterprise;

® development of feeding systems for dairy cows and
fattening cattle;

® reduction of reproductive wastage and young-
stock losses;

® development of simple milk processing techniques
to promote the marketability of dairy produce;

® use of trypanotolerant stock to launch pilot small-
holder milk production projects in the humid zone;

o policy and institutional factors determining suc-
cessful smallholder milk and meat production and
marketing;

® investigation of social and economic obstacles to
increased milk production and consumption.

Small ruminant meat and milk

Meat and milk from small ruminants are important both
for subsistence and as potential sources of additional in-
come for resource-poor smallholders. The small body size,
high reproductive rate and rapid growth of sheep and goats
makes it casy to integrate these animals into production
systems. There are three major zones on which research
will concentrate: the semi-arid zone, where most small ru-
minants are now raised and where there is a large potential
for exporting live animals to other zones; the highlands,
which offer considerable scope for producing and market-
ing sheep; and the humid zone, which has both markets
and high potcntial for forage production.
The major topics to be addressed by this thrust are:
® cvaluation of small ruminant genetic resources in
order to identify appropriate breeding strategies;
° identification and testing of suitable browse and
forage legumes for smallholder production systems;
® use of improved management and feeding prac-
tices to reduce disease risk and increase productiv-
ity;
® investigation of the extent and causes of reproduc-
tive wastage and testing of possible solutions;
¢ impact of improved production systems on farm in-
come and producer welfare;
® analysis of social and economic factors affecting
technology uptake.

Animal traction

Althought estimated to account for nearly one third of the
total value of livestock outputs in sub-Saharan Africa, only
10 to 15% of Africa’s farmers are thought to use animal
traction at present. Most draught animals are in the semi-
arid and highland zones, where they are used primarily for
ploughing und threshing, but little else.



Previous attempts to introduce or increase the use of
animal traction have given poor results, mainly due to lack
of inputs, inappropriate technologie< and inadequate nu-
trition of the draught animals. If the usc of draught ani-
mals is to persist once introduced, a number of conditions
must be met. First, investment costs for both animals and
implements must be low. Second, there must be oppor-
tunities for intensifying and diversifying the applications
of animal traction. Third, farmers will have t learn ani-
mal management skills in addition to cultivation tech-
niques, and, if extension staff are to provide useful advice,
they too will have to be trained. Fourth, the problem of
animal nutrition will have to be addre sed through low-
cost inputs to increase the cfficiency of draught animals,
and appropriate animal health packages will be needed to
protect them against disease.

The rescarch under this thrust falls into two categories:

® intensifying and diversifying the use ofanimal trac-

tion in the highland and semi-arid zones; and

® cxamining the constraints to the adoption of ani-

mal traction in those zones where it is not used at
present, primarily the subhumid zone, and the in-
troduction of packages that combine all the inputs
needed to overcoine the constraints identified.

The major topics to be addressed are:

¢ adaptation and testing of low-cost implements to

improve farm operations and benefit soil/water
management;

® assessment of working efliciency at low feeding

levels and testing of strategic supplementary feed-
ing;

¢ impact of improved animal traction technology on

food production and farm income;

® development of efficient aipic-purpose (draught,

milk and meat) animal production enterprises;

® integration of crop and livestock production

through improved use of manure;

¢ diagnosis of technical, social and economic con-

straints to the use of draught animals in the sub-
humid zone;

@ creation of complete packages (including credit,

veterinary services, etc) for introducing animal
traction to ncw areas.

Ardmal feed resources

Feed shortage in the dry season, and even in the wet sea-
scn, is a major constraint to animal production in all zones
except the humid. Even where feed is plentiful, it may not
provide a balanced diet, or may be inefficiently converted
into animal products. To increase the availability and
quality of feed, packages are needed that combine a vari-
ety of feed resources, including forage legumes, fodder
trees, crop residues and agro-industrial byproducts, as

well as other existing feed resources. The aim of this thrust
is to develop and evaluate suitable forages and other feeds,
as well as to increase the efficiency with which existing and
new feed resources are utilised.

The research activities of this thrust will be:

® acquisition, storage, screening and evaluation of
forage germplasm of potential value to smaliholder
production systems;

® identification of entry points for forage legumes
and multi-purpose fodder trees in traditional farm-
ing systems;

® investigation of soil-plant-water-nutrient relation-
ships in order to increase forage and food crop
yields;

® response of legumes to rock phosphate or other
low-cost fertilizers;

® determination and improvement of the nutritive
value of new and existing feed resources in order to
develop improved feed packages;

® ahility of sclected feed combinations to increase
animal production through improved rumen func-
tion and feed conversion;

% development of grain crop varieties with increased
feed value of the residue as well as higher grain
yield;

® investigation of economic and institutional factors
inhibiting the optimum use of feed resources.

Trypanotolerance

Trypanosomiasis, transmitted by the tsetse fly, inhibits
animal production an area of humid and subhumid Africa
larger that the USA. Small populations of cattle, sheep
and goats tolerant of the disease are found in this area. If
these trypanotolerant animals are to play their part in
mecting West and central Africa’s large and growing de-
mand for meat and milk, more needs to be known about
the conditions determining their successful use. Informa-
tion is needed on genetic and acquired resistance, environ-
mental factors affecting susceptibility and the efficacy of
control measures, as well as further studies ou the produc-
tivity of the trypanotolerant breeds themselves.

The research in this thrust will thus be concentrated
in the humid and subhumid zones, and will address the
following topics:

¢ collection and analysis of data on the productivity

of trypanotolerant breeds under varying levels of
trypanosomiasis risk;

¢ identification of more reliable indicators of try-

panosomiasis risk;

® definition of a selection criterion for trypanotoler-

ance, in order to devise optimum breeding pro-
grammes;

@ evaluation of the costs and benefits of selected

tsetse control measures and their interaction with
prophylactic drugs;



® testing of nutritional interventions to improve live-
stock productivity in tsetse-infested areas;

® study of'the effects of trypanocidal drugsin order to
determine appropriate interventions in areas of
medium to high trypanosomiasis risk.

Livestock policy and resource use

Better policies and resource management are crucial to
livestock development in Africa. Policy problems are
ubiquitous and broadly similar in kind throughout the
continent, However, there is a need to corr. pare the experi-
ences of different countries in their search for solutions,
since these will often vary according to the natural and
socio-economic environment. Problems of resource use, on
the other hand, are at their most acute in the semi-arid and
arid lands, where the long-term future of agriculture ap-
pears to be threatened. Heic there is a need to develop bet-
ter methods to assess both resources and long-term pro-
ductivity trends, and to improve the rolc of livestock in
stabilising and sustaining farm income and crop produc-
tion in marginal areas.

Research activities in this thrust will therefore con-
Centrate on cross-country comparison of the critical policy
issues affecting technology uptake, and on the sustainability
of crop and livestock production, especially in marginal
areas. The major research topics to be covered include:

® ways in which government policies infiuence the

use of inputs and the adoption of technology by
producers;

¢ cffects of government policies on the stability and

sustainability of mixed farming in marginal areas;
® the role of livestock in stabilising and sustaining
farming systems in the semi-arid zone;

¢ development of low-cost methods to assess long-

term productivity trends in the semi-arid and arid
rangelands;

® the role of credit in technology adoption by live-

stock producers;

® relationships between land tenure and other fac-

tors affecting technology adoption;

® social and economic factors affectir.g the demand

for livestock products;

¢ financing of livestock services;

¢ effects of meat and milk pricing policies on produc-

tion by smallholders and pastoralists.

Training and infc: mation

The four major concepts that govern ILCA’s training and
information activities are that:
® they should be based on needs expressed by
NARSs;
® in most cases they should be closely related to our
chosen thrust areas;

® ILCA hasa role to fulfil in bringing skiils and infor-
mation to Africa from other parts of the world;
and

® there must be a twe-way flow of information be-
tween ILCA and NARSs.

Training

The focus of ILCA’s new strategy is on collaborative re-
search and a network approach. For this to be successful,
NARS staff must be adequately trained to make them ef-
fective partners in the work. In the short term we will
therefore concentrate on training young African scientists
in research techniques.

As ILCA’s research programme generates more tech-
nology, the emphasis will shift towards training techni-
cians in adapting and transferring technologies. It is
haped to achieve this primarily through “training the
trainers”.

Most training will be closely tied to ILCA’s research
thrusts. However, in collaboration with other institutes,
ILCA will continue to offer courses on seme additional
subjects which are believed to be vital for the development
of livestock production in Africa.

Publishing

ILCA’s publishing activities were set up primarily to dis-
seminate its research results to NARSs. They also serve,
however, as a means by which NARSs can communicate
with ILCA.

The main emphasis in the future will fall on support-
ing our research thrusts by publishing research results and
providing sraining materials. To promote the two-way
flow of information, we will encourage national scientists
to contribute to ILCA publications, such as the ILCA
Newsletter and the ILCA Bulletin, in addition to the net-
work newsletters.

Documentation

African NARSs often lack adequate access to information
on livestock production. ILCA provides 2 comprehensive
range of services, including selective dissemination of in-
formation, current titles and the provision of microfiches/
photocopies, to disseminate relevant information through-
out the continent. Through ILCA, African scientists can
consult international data bascs such as CAB1 nd
AGRIS, as well as gaining access to relevant scholarly and
non-conventional African literature.

These services will be continued, and expanded, as
resources allow. While the emphasis will be on provision of
information related to ILCA’s thrusts, the service to scien-
tists interested in other fields of livestock production and
those .t directly collaborating with ILCA will be con-
tinued.



Table 10, Percentage depression of PCV traits in cows following trypanosome infection at three network sites with medium or high
trypanosomiasis risk.

Average PCVin PCV at Average PCVin PCV at
Trypanosorne gestation (%) parturition (%) the lactation (%) weaning (%) Overall
Site prevalence e e —
(%) Mean' Percent Mean Percent Mean Percent Mean Percent  Mean' Percent
depression depression depression depression depression

Boundiali 131 33.0 76 31.4 92 30.8 4.5 30.6 59 315 6.8
Mushie 8.8 352 6.0 34.1 6.5 35.2 7.1 35.0 6.0 34.9 6.4
Avetonou 7.2 335 57 30.6 3.9 32.0 6.3 32.2 12.4 32.1 71
Overall: Mean' 339 32.0 327 326 328

Percentdepression 6.4 6.5 6.0 8.1 6.8

1. Mean of uninfected cows.

cattle at no trypanosomiasis risk at the Kolo
site. At the OGAPROV site the more sus-
ceptible Nguni cattle had higher trvpino-
some previdence and lower viability than
N'Dama and N'Dama x Neani caule, The
viability of sheep and goats, when exposed (o

trypanosomiasis visk, was lower than that ol

cattle, although icis likely that factors other
than trypanosomiasis were the canses.

Reproductive performance of trypano-
tolerant cows and ewes that had been in-
feeted with trypanosomes postpartiim was
consistently lower than that of females that
had ot bheen infected. The poorer perform-
ance wis not associated with any important
liveweight loss,

Intrypanotolerant cattle and sheep.
trypanosome infections  during gestation
and/or Tactation did not have a large eflect
on liveweights at parturition and weaning
nor on liveweight change during the lactat-
ing/suckling period. Performance was de-
pressed by 3 w0 5% by infections suftered by
the animal itsell. while infection in the cow
during the last 6 months of gestation signiti-

cantly depressed calthirthweight. Studies of

possible cumulative effects of typanosome
infections on liveweights are now required.
Possible relationships between PV
and livestock performanee were examined.,
Postpartum PGV level was refated o repro-
ductive performance, low PCY heing as-
sochted with lower performance and high
PN with higher performance, However,
there wis no consistentrelationship between
POV and liveweight traits in cattle and
sheep, although in general low POV was as-
sociated with poorer performance and high
PCV with better performance. The strongest

relationships, between PCV and weaning
tradts in cattle, were also shown at Kolo
where there is no trypanosomiasis risk.

The limited eflect of iry panosome infec-
tion on the performance of these populations
confirms their trypanotolerant status,

Use of typanocidal drugs

' Kenva, chemoprophylactic drug pro-
griunimes have been tested on Fast Afvican
Zebu cattle in village herds are Muhaka
(Fable 13). Inital results from the fiest 24
months of the comparison showed that treat-
ment with the trypanocidal drug reduced de-
tectable parasitaemia by 39% and increased
PO and daily liveweight gain (DLG) of
non-parasitacnie animals, For example,
DLG of post-weaners inereased (rom 12 o
to 82 p/day. The beneficial effect of wry-
panocidal drugs appeared to decline gradually
during the 3 months following treaument.
The study period ended in December 1986
when reproductive status was assessed.,
Biological and economic productivity will he
analvsed during 1987,

Livestock productivity studics

Waork in collaboration with national resear-
chers tocused on the preparation of four re-
search reports which approached comple-
tion,

= Lraluation dv la productivite du Zébu Gobra au
Centre de recherches zootechniques de Dahra-
Sénegal

Analyses of 13 years® data covering repro-

duction, growth and viability allowed esti-
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Figure 10. Distribution of PCV values (%) for N'Dama cows and N'Dama calves, with and without
trypanosom~ infoction, Mushie Ranch, Zaire, 1984 -85.
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mation of genetic parameters. The improve-
ment possible  through  selection pro-
grammes under the ongoing managemen
system was calculaced, and possible ways 1o
increase this improvement are indicated.

= Fvaluation of becf breeds for rangeland weaner
production in Zimbahice

The indigenous Mashona, Nkone and Tuli
breeds, and the introduced Afmcander,
Brahman, Sussex and  Charolais  were
evaluated as purebreds and as crosses. Pro-
ducuviv, estimates combining calving rate,
cow weight, calf weaning weight and pre-
weaning viability demonstrated the supe-
riority ol indigenous  breeds and  the
Brahman over Afvicander and Bos tauruy
breeds, Overall estimates of heterosis were
positive for all performance traits, but no
crosses were significantly superior to the

PCV (%)

pure Mashona in terms of productivity per
unit metabolic weight of cow per year,

== Lvaluation de la productivité de la race bovine
Ankolé au Ricanda

This study will be of particular interest to
TLCA's programmes in the area of milk pro-
duction, as it ranged from pure heef produc-
tion through partial milking, 0 complete
milking-out. It evaluated an indigenous
hreed, the Ankole Longhorn, crosses with an
introduced Bos indicus, the Sahiwal, crosses
with a Bos teurus, the Jersey, and the pure

Jersey.

~ Breed and heterosis effects of exotic Bos taurns
and indigenous Bos indicus cattle on beef produc-
tion characters in a tropical environment

The purpose of this report is to provide in a
single document a comprehensive summary



of results from cattle breeding investigations
conducted over 8 ycars in the tropics. These
results provide life-cycie characterisation for
biological traits of ecconomic value for exotic
Bos taurus and indigenous Bos indicus breeds

Animal Nutrition Section

--" ;:;mz;"g ‘g(. . -\'l“‘.
o 2R

Introduction

The Animal Nutrition Section conducts re-
scarch at both headquarters and Debre Zeit,
and its laboratories also provide analytical
services for other ILGA programmes. More
emphasis was pliced on collaborative re-
search in 1986, and contactat various levels
has been expanded with all of TLCA s other
rescarch programmes and with national ag-
ricultural research services. Collaboration
with national groups has centred around the
Alrican Research Network for Agricultural
Byproducts (ARNAB).

for potentia! usc in beef production systems
in the tropics. Also, estimates of heterosis
from a Bos taurus-Bos indicus breed cross and
from crosses among Bos indicus breeds of
cattle are provided.

The Section’s research relates closely to
crop=livestock interactions, focusing on im-
proved utilisation of crop residues as animal
feed by using supplements of resources cur-
rently or potentially available locally. The
basis of this work has been that the major
limiting components are likely o be protein
and digestible energy; however, probable
widespread deficiencies of essential minerals
prompted the Section o start mineral nutri-
tion rescarch in 1986.

Legume evaluation

Leucaena feeding trials

The wee legume leucaena is a valuable
source of dietary protein for ruminantsin the
tropics; however, it contains an amino acid,
mimosine, that is metabolised in the rumen
to dihydroxy pyridine (DHP). Both mimosine
and DHP are toxic and can restrict the ben-
cfits to he gained from including leucacna in
the diet. Bacteria that degrade these com-
pounds in the ramen were introduced suc-
cesstully to TLCA from CSIRO, Australia,
and an experiment was conducted to deter-
nine their eflect on sheep fed leucaena.
Four groups of 12 young Ethiopian
highland rams were oflered poor-quality hay
ad libitum and 100, 200, 100 or 600 g of dried
lencaena leaves daily for 13 weeks; half the
animals in cach group were inoculated with
the bacteria intraruminally. A control group
fed only hay lost weight during the trial at
the rate of 9 g/day. Supplementing the diet
with lencaena resulted in mean daily weight
gains of 15, 37, 53 and 65 ¢ in animals fed
100, 200, 100 and 600 g of leucaena respec-
tively, Although inoculation with the DHP-
degrading bacteria had no cilect on weight
gains at the 100, 200 and 400 g levels of
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leucaena oftered, the organisms exerted a
highly significant heneficial effect a the 600
g level: inocalated animals gained 79 g/day
compared with 30 ¢ dayv {or uninoculaced
animals (P<0.001) (Fignee 11,

The proportions of feucacna in the diets
averaged 1502710 and H9v respectively,
and evidence of a toxic ellect in the absence
of the DHP-deerading bacteria appeared
the highest level ol inearparation.

Nitrogen utilisation by sheep and
goals fed lesuminous browse

Two leguminous browse species, Acacia he-
vispica and Sevhan seshan. ond a0 foraee
tegume hay (Ficia davyonpan were compared
as protein supplements o straw-hased dicts
for sheepand wowts. Aeacia hrecispica is an im-

portant browse 1 many semi-avid arcas of

Fast Afvica and contains moderate amounts
of condensed tomins, Sevhania sesban 1s heing

used in alley cropping systems on Vertisols;
neither this nor veteh contains tannins.,
Lsonitrogenous levels ofthe legumes were fed
tosheepand gouts, and urinary N loss, hlood
urea N (BUN) and rumen N were used as
parameters o determine the efficiency of N
utilisation in the rumen.

There was Hude difference hetween
sheep and goats in parameters of N utilisa-
tion, but there were Lirge differences among
legumes. Animals given S, wesban had the
highest wriiay N loss, BUN aud rumen
N which indicates inetlicient utilisation
ol N the rimen, These parameters were
fowestin animals ted L4 brevispica.

influence of strategic
supplementation on milk
production

The basie teed resource available to eross-
bred dairy cows s low quadity roughage, in

Figure 11. Fitied mean liveweights of sheep fed leucaena.
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the form of crop residues or native grasses,
cither grazed or conserved as hay. Several
experiments were conducted in which grass
hay was supplemented with molasses, with
the emphasis onits use as a vehicle for urea,
and noug cake, as a representative of oilseed
residue widely available in Ethiopia.

Cows averaging 150 days into Lactation

were fed grass hay ad libitum and 1 kg of

noug/day, and were given 1 kg of molasses
containing 0, 2.5, 5 or 10% urca. Milk yield
during the week before the experiment aver-
aged 5.1 litres/day and did not differ among
treatments. In the 5 weeks of the experiment,
mean daily milk yields were 1.3, 44 and 15
litres/day for the 0, 2.5 and 5% urea treat-
ments respectively, which did not differ sig-
nificanty. Cows in the 10% urea treatment,
however, vielded 4.8 litres/day, significandy
more than all other ticatments (P<0.01).

Subscquently, cows were given 100 ¢ of

urea/day with cither 900 or 1100 g of 1aolas-
ses. The milk vield of cows receiving the
larger amount of molasses was shightly, but
not signilicantly, higher. Adding 50 ¢ of a
commercial mixture of hranched-chain fauy
acids had no eflecton mitk vield. In another
experiment the addition of the fattyv-acid
mixture slightly, but not signiticantly, in-
creased persistency of milk vield in cows in
late Tactation (200 to 240 davs}, but had no
cilect on cows in carlv lactation (10 1o 80
davs).

When cows were fed grass hay and
molasses/urea blocks (10% urea) ad libitum,
feeding a supplement of 1 kg of nong/day in-
creased mitk production by almost 10%
(P<0.001), buta further 1 kg of noug had no
significant effect,

Nutritive value of sorghum
crop residue

Varietal differences

Two sorghum variety wials replicated across
two sites were conducted in collaboration
with the sorghum improvement team of the
Ethiopian  Institute of  Agricultural  Re-
scarch. The crop residue from cach p.ot was
subsampled and separated into leal blade,
leal sheath and ster. Nitrogen content and
in vitro digestibilities of organic matter and
neutral-detergent fibre (NDF) for cacly frac-
tion differed significantly (P<<0.01) among

varictics. The mean and range of diges-
tibilities of NDF in leaf blade, leaf sheath
and stems were 60% (55-68%), 51% (43—
58%) and 53% (19-63%) respectively.

Intake and digestibility

Avtrial was conducied to determine the effect
of variety on intake and digestibility of sor-
ghum crop residue in mature highland zebu
oxen. Five sorghum varieties were selected
based on yield eriteria. After grain harvest,
the crop residue from cach variety was chop-
ped coarsely and fed to oxen in a latin square
design: 12 kg of crop residue dry matter were
offered per day, supplemented with 60 g of
urca/day added o the drinking water.

Daily dry-matter intake varied by more
than 1 kg among varicties (able 17). The
variety with the fowest intake (MW5020) is
a dwart, bird-resistnt variety which gives
high grain vield but livde residue. The intake
ol digestible energy from MW5020 would be
adequate for maintenance requirements only,
whereas the intake from Melkamash (high
vielding and non-bird-resistant) and 5DX160
would allow weighi gains of over 200 g/day.

Dilferences among varieties were further
illustrated in an experiment in which the
brans from MW3020 and Melkamash were
fed as supp ements to sheep and goats at 150
or 300 g/day for 3 months. The sheep grew
atapproximately 30 g/day and the goats at
1 g/day when given 150 ¢ of Melkamash
bran and 150 or 300 g of MWS5020 bran.
However, 300 g of Melkamash bran allowed
for significantly greater gains of 54 g/day in
shicep and 39 ¢/day in goats.

Table 17. The effect of sorghum variety on intake
of crop residue by highiand zebu oxen.

Intake (kg/day)
Variety n Mean SE
Buraihi 5 4.43ac 0.13
5DX-160 5 5.18b 0.13
2KX 17/6/1 2 4.89bc 0.24
MW5020 5 4.11a 0.13
Melkamash 5 5.96b 0.13

Means followed by the same letter are not signifi-
cantly different (P>0.05).
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Coffee pulp in sheep diets

The eliect of supplementation with dry, pro-
cessed coflee pulp (0, 60, 120 and 150 g/day)
on intake, digestibility and N retention in
sheep fed hay was determined ina collabora-
tive project with Alemaya University of Ag-

riculture, Lthiopia. There was no effect of

supplementation level on feed intake or di-
gestibility, but N balance was signiticantly
depressed at the 120 and 150 ¢ levels, aq
which both urinary and faccal N losses and
total urine exeretion inereased. Faceal N loss
may have increased hecause collee pulp con-
tains condensed tannins which form indiges-
tible protein complexes. Urine exeretion and

N loss may have increased due o eflects of
cafleine on renal function. The presence of

these compounds in collee pulp appear
therelore to limit its nutritive value,

Calf rearing

Work on restrictec suckling of calves siarted
in 1986 in collaboration with the Highlands
Programme. Initial results show that calves
subjected to a restricted suckling regihme
gained weight much more rapidly than those
reared traditionally using bucket feeding,
and were 20 kg heavier than bucket-fed
calves when weaned ac 90 days, with no
penalty in milk ofitake (Figure 12).

Figure 12. Effect of restricted suckling on (a) calf
liveweight and (b) milk yield/otftake,
iLCA headquarters, 1986.
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Animal Reproduction and Health Unit
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Introduction

Iie 1986 the Animal Reproduction and
Health Unie assembled o herd of 30 Small
African Zebu catde and a ock of 100
indigenous sheepat the TLCA Debre Berhan

Fast

station. These torm the core o the Unitcs ex-
pertmental  animals o) in-depth studies,
More extensive saudies e carvied ontin col-
laboriaton with the Ninisin ol Nericulture
at the cavle brecding ranches wt Abernos
(;l)l’(',
houses i Ndidis

ire Dawa,

and e government shaghter-

Ababas Melae Waondo and

and

Cattle reproduction and health

Disease and reproduction

both venereal and

fertihny,

Several diseases,
temic, allect caule
stadies were started i June 1986 10 deter-

SVS-

Serodiagnostic

mine the prevalence o ve suell diseases,
bovine hrucellisis, [eprospirosis. infectious
IBR .
teriosis and trichomoniasis, USINY s tmple
ol about 1600 catle.
that -1.1% of the animals were infected with
brucellosis and 66.6% with TRR. Of the 60
sammples tested for cimpylobacteriosis and

bovine rhinotracheins campylobie-

Intal resules indicate

trichomaoniasis, all were negative,

e

Edtorts e being made o determine
whether  enzvine-linked
assiy (RLISA medhods could be adapted 1o

imimunaosorbent

diagnose some o these, and other, discases

under AMvican conditions.,

Nutrition and reproduction

Nutriton has i larae ellect on carde fe rulicy,
and riads are being conducted a1 Abernosa
and Gobe o ('lllli(l;lll‘ the interactions he-
under

tween reproduction and naoiton

Fithiopian ranch conditions, Aspects under
study melude the eflect of dictar supplemen-
tution on the growth and veproductive devel-
apment thistological and endocrinological)
ol voung Boran and Boran-cross bulls and
heilerss the influence of season on testicular
functon i Boran and Boran-cross bulls:
and the eflects of dictary supplementation,
hody weightand condition on the i rtilny of
the postpartum cow.

Oestrus behaviour of zebu cows

The patcern of oestrus behaviour of East Af-
rican Zebu cows is being studied inarder to
understand the events that eharacterise the
phases of aestrus in zebu cows. Zebu cattle
form the bulk of the African cattle popula-
ton and witl continue to bhe the basis for im-
proved produac tvite, This study s part ol a
broader eflort to anderstand the re produc-
tive physiology of these cows. inorder to pro-
vide practical answers 1o such) questions as:
Whittare the most obvious signs of oestrus?
How Jong does the oesorus period Tast? Ay
what time of the diy IS oesrus nost likely o
occur! When does ovalaton oceur? The an-
swers to these questions will provide infor-
miation useful for the rtional explottation of
these cattle breeds nsing either artificial in-
semination or hand mating.

Sheep reproduction and health

Reproductive function in Ethiopian sheep

The reproductive function of Frhiopian indi-
genous sheep was studied  among ewes
slanghiered at the main Addis Ababa abat-
toir. Six hundred specimens of the re produc-
tive organs, primarily from sheep raised
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traditionally, were collected over a 12-
month period in 1985/86. Over the study pe-
riod, 70.1% of the animals were pregnant,
24.4% with twins. 'This is higher than actual
twinning rates of 4 to 10% reported under
field conditions. Although pregnant sheep
were encountered throughout the vear, there
was an increase in the proportion of preg-
nant ewes during the long rains. Conception
rates were highest during the short rains
with a secondary peak during the post-har-

vest period, comeiding with the periods of

greatest feed availability. The observed dif-
ferences hetween pregnancy and parturition
rates suggest high prenatal wastage, Work is
underway toverify the seasonality of ovarian
function by examining changes in the num-
ber and size ot follicles and corpora lutea,
The same study will assess the relationship
between the level of plasma progesterone
and the number and size of corpora lutea,

Transmission of gastrointestinal
helminths

A study of scasonality of ransmission of gas-
trointestinal helminths in Ethiopian sheep
was completed in 1986, A slaughterhouse
survey in Addis Ababa showed peak infesta-
tion in August 1985 and March 1986, coin-
ciding with the two rainy scasons. This
suggests that strategic treatment of sheep
with anthelmindces in June and January is
likely to reduce the shedding of ova at critical

periods and minimise transmission levels
during the rainy scasons. This hypothesis is
being tested in trials with farmers” animals
in the Gobe (Arsi) area.

Prevalence of zoonoses in sheep

A number of sheep discases are zoonoses,
.o, they can also infect humans, and are
thus of public health importance. Among
these, cysticercosis and hydatidosis have
been found in 37.1% and 16.4%, respee-
tively, of the 560 sheep examined at the
Addis Ababa abattoir,

Laboratory activities

The Eaboratory continued o serve as a back-
up facility for the UnicCs field work, other de-
partments and the TLCA stall clinic. The
laboratory has four sections: biochemistry,
clinical chemistry, parasitology and histol-
ogy.

The biochemistry section performed
2000 analyses for progesterone using the
ELISA method. The laboratory is attempt-
ing to develop a technique that would pro-
mote local use of this method to diagnose fas-
cioliasis and brucellosis. Tt is also studying
wavs to preserve plasma and serum in the
ficld for subsequent hormonal determina-
tion, which is important in assessing repro-
ductive function. Studies are being con-
ducted to determine the best way to collect
and handle specimens for laboratory analy-
sis under tropical conditions.



Dairy Technology Unit

Introduction

The Dairy Technology Unit formerly part
ol the HighLands Programme, was formed in
1986, The Unit's objective is to develop im-
proved milk processing techniques for Afvi-
cansmallholders, NMuchof the UnicCs work is
aimed at imercasing the diicieney and vield
ol taditional milk processing technigues
and introdacing simple alternative prod-
uets.

Improved dairy technology in
producers’ cooperatives in Lthiopia

The Uniteollected monthly milk production
and disposal data from producers” cao-
operitives in Arsic Sidamo, Wellewa, -
lubabor, Jimna and Gojam Adminisuative
Regions in Ethiopia, These data. covering a
2-vear period. will be used 1o evaluate the
impact of improved dairy wechuology, such
as milk separators and batter churns, on the
profitability o dairy: producers’ conpera-
tives.

Preliminary vesalts from lour conpera-
tives in Arsi showed that boonsing a cream
separator, their net income mcereased by an
average of more than 2500 hiry (USS 1200
over 12 months,

Churning with an internal agitator

The eflectol using an internal agituor fiveed
to the traditionat clay pot churn was studied
on five frms in the Debre Berhan area, and
m o cight liouseholds near Debre Zeit, Data
were colleeted o churing thine and fat re-
coverveoaswellas on physical tactors that al-
fect churming time and L recovery

At Debre Bevhan, use of the internal
agititor inereased the percentage of it recov-
ered s huter from an averaoe of 73% 1o
NN A.‘l(l reduced churning thime frem an
average ol 128 minutes (o 62 minutes. U\
Debre /4'||. however, althoueh the internal
agitator redaced charning tmes, 0 did not
merease Lat recovers . This was atribuated o
the digher ambicnt and henee churning,
teraperature ot Debre Zoi

Making cottage cheese

Ayviboassotte cottage-type cheese, is made in
Ethiopia by heating soured skim- or butter-
milk 1o about 50°C to precipitate casein and
some of the remuining fat. An experinient in
1986 exaunined the effect of temperature on
the vield and guality of avib,

Over a temperature range from 30 1o
more than BO'Cthere was linle difference in
vield. Heating butermilk to 70°C for 30 min-
utes gave the best-texrured avib: higher tem-
peratures gave a cooked fhivour, Tempera-
ture also had aomarked effect o1 storage sta-
hility, shyib made by heating 1o 70 G eould he
stored {or up to 5 months, compared with
less than 2 months for that made at lower
temperatures,

Making Queso blanco cheese
from separated milk

Inomany producer cooperatives iy Africa,
milk s separvated and butter or ghee is made
from the cream. The separated milk is usu-
allv fed o calves, To 1986 the Unit investi-
gated making cheese frem low-fat separated
milk as an alternative to feeding i to calves,

Cheese was made from a range of milks
("Table

L8 Queso blanco was chiosen heciiuse 1t s

containing ditferent it percentages

simple to nuake and daes require rennet,
The physical appearance of the cheese did
not differ markedly, despite the wide range
i fat content.



Table 18. Composition of cheese made from milk of different fat contents.

Fatin Fatin Moisture Ash Protein
milk (%) cheese (%) (%) (%) (%)
0.5 4.00 58.44 3.25 25.94
1.0 10.00 58.48 3.37 23.83
2.0 12.50 56.10 3.20 20.86
3.0 20.00 49.83 3.38 24.85
Training Commission (RRC) for 12 participants from

The Unit conducted three training courses
in 1986. The first, from 20 January to 7 Feb-
ruary, was attended by 19 participants from
six  African countries, and covered both
theory and practical aspeets of rural dairy
technology. The sceond, from 17 April to 6
May, was conducted jointly by 1LCA and
the Ethiopian Relief and Rehabilitation

Small Ruminant and Camel Group
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RRC who will extend the technologies to
rural dairy producers throughout Ethiopia.
In November, the Unit conducted a training
course at the request of the South-Eastern
Agricultural Development Zone (SEADZ)
oflice in Ethiopii. The course was attended
by 18 dairy technologists working in southern
Ethiopia.

Introduction

The main objective of the Small Ruminant
and Camel Group (SRCG) is to assist na-
tional research programmes in their efforts
to increase the productivity of these species.
The Group assists national programmes in
planning, exccuting, analysing and publish-
ing rescarch, and coordinutes an informa-
tion network,

Reproductive performance

Concern is frequently voiced at the poor re-
productive performance of Africain domestic
livestock. Recent results obtained by the
Group, however, indicate that most prob-
lems related to wpm(luulon in small rumin-
ants and camels can be overcome in the
medium term through adequate research
and by improved management.

Research on small ruminants in Alfrica
has ignored the non-scasonality of breeding
in indigenous breeds and has artificially low-



ered reproductive output by limiting ani-
mals to lambing or kidding once a year, Re-
productive performance tends to be better in
traditional systems where litle breeding
control is imposed. In African small rumi-
nants, the annual reproductive rate should be
governed not only by litter size, but also by
manipulation of parturition intervals so that
they are optimal (‘Table 19). Sonie African
breeds of goats and sheep are potentially
highly fertile. These could be used o im-
prove less prolific types withont the loss of
adaptation to the stressful African environ-
ment often associated with the introduction
of non-African genotypes. Overall reproduc-
tive performance could also be inereased by
manipulating the average age ol breeding
females in the Bocks so that maximum per-
formance can be achieved and sustained
(Figure 13).

Research on camels has also shown the
potential for increased reproductive perform-
ance. Under traditional management in
Niger the interval between births is about 26
months, while in Kenya under improved

management and better nutrition the inter-
val is about 18 months,

Network activities

Three issues of the Group’s newsletter (in
both French and English) were issued dur-
ing 1986. T'here are now almost 1000 net-
work members receiving the newsletter, the
majority of whom are in 45 African coun-
trics. An encouraging feature of the Newslet-
ter in 1986 has been the increased number of
contributions from national scientists, Eigh-
teen such articles and notes were published
on all three species in which the Group has a
major interest.

Group stafl'visited 17 African countries
in connection with Network activities and
rescarch collaboration and also assisted 13
countries on the United Nations Sahelian
Office (UNSO) collaborative project on
camel rescarch. As a result of these visits,
Canieroon, Congo and Djibouti were assisted
in the preparation of research protocols and
cooperative research has started in Congo

Table 19. Reproductive components of some African small ruminant types under various environmental conditions.

Goats Sheep
Annual Annual
Litter Parturition reproductive  Litter Parturition reproductive
Country Zone Management size interval rate size interval rate Source of
(No.} (days)  (young/year) (No.) (days)  (younglyear) data
Burkina Faso Semi-arid Traditional 1.21 285 1.51 1.02 268 1.36 ILcAGTZ®
Ethiopia Highlands  Station' - - - 1.08 262 1.66 ILCA
Ivory Coast Humid Traditional - - - 1.23 230 1.95 SODEPRAY/
GTZ
Kenya Semi-arid Traditional® 1.23 306 1.47 1.05 312 1.23 ILCA
Mali Semi-arid Traditional 1.16 297 1.58 1.03 275 1.58 ILCA
Mozambique Subhumid  Station 1.62 3N 1.51 1.36 360 1,37 IREMAS/
ILCA
Nigeria Humid Traditional 1.49 259 2.10 1.26 322 1.43 ILCA
Rwanda Highlands  Station 1.75 343 1.86 1.43 406 1.24 ISAR®/ILCA
Senegal Semi-arid  Station - - - 1.12 307 1.33 ISRA/ILCA
Sudan Semi-arid Traditional 1.57 238 2.41 1.14 275 1.56 HTS®

© NG s ®N

. Nocontrol of breeding.
. Control of breeding practised.

GTZ = Geselischafl fur Technische Zusammenarbeit,

SODEPRA = Sociéte de développement des productions animales.
IREMA = Instituto de reproduccao et de mejoramiento animale.
ISAR = Institut des sciences agronomiques du Rwanda.

ISRA = Institut sénégalais des recherches agricoles.

HTS = Hunting Technical Services.
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Figure 13. Relationships between parity numter and (n} litter size, {v) parturition interval and (c) annual

reproductive rate in Mali goats, 1978-84.

(a) Litter (b) Parturition {c) Annual reproductive
size interval (days) rate (no. of young)
1.4 3301 2.0
.31 3154 4 /A\
/ N\
/ AN
1.24 300+ 1.7 /
/
1.14 285 4 /.’
Ve
~
1-0 Y T T 1 270 Y T T = 1'4 - - T T LEm— |
1 2 3 >4 1 2 3 >4 1 2 3 >4
Parity of dam

Source: Adapted from R T Wilson. 1986 Livestock production in central Mali: Long-term studies on catlle and
small ruminants in the agro-gastoral system. ILCA Research Report 14. ILCA, Addis Ababa.

between the Group and the national Science
and Technology Rescarch Organisation.
The Group has also assisted the Livestock

Research and Improvement  Institute of

Mozambique and the Animal Production
Rescarch Administration of Sudan with
analysis and publication of data that these
two organisations have been collecting over
many years.

The joint Group/UNSO study has re-
sulted inca proposal “Towards Collaborative
Research on the One-humped Camel in Af-
rica™ which will be submitted to donors for
possible financing during 1987, The Group
also assisted the Camel Rescarch Unit ol the
University of Khartoum in editing and pub-
lishing their research results (Group Docu-

ment No. 12},



Forage Agronomy Section
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Introduction

The Forage Agronomy Section is responsi-
ble for the acquisition, initial evaluation and
increase of germplasm for dissemination to
rescarchers for further testing. Rescarch is
conducted on germplasm quality control,
environmentally related genetic adaptation
and distribution ol genetic resources, ag-
ronomic chiracterisation of germplasm and
rhizobial relationships with soils and plant
genotypes, The Section also coordinates and
publishes newsletters for three networks: the
Pasture Network for Eastern and Southern
Africa (PANESA), the Forage Network in
Ethiopia (FNLE) and an informal germplasm
network in conjuction with the Plant Genetic
Resources Centre in Ethiopia. These net-
works are an important part of improving
forage rescarch in the region,

Germplasm resources
Gencbank

The controlled environment seed store, dry-
ing facility and ancillary luboratories for the
gencbank were completed in 1986, The
genebank contains some 9000 uccessions
held atseveral levels of storage. The working
collection in the medium-term store contains
seed stocks that are readily available for use

by ILCA and its clients. Seed is held at 5°C
and 30% relative humidity. Seed in the re-
ference collection in the long-term store is
dricd 0 5% moisture content and held at
—20"C in hermetically sealed packs.

Germplasm collection

A collection mission was carried out in
Burundi, Rwanda and Zaire in collabora-
tion with the Institut de recherche ag-
ronomique ¢t zootechnique de la Com-
munauté économique des pays des Grand
Lacs (IRAZ), the International Board for
Plant Genetie Resources (IBPGR) and the
Royal Botanical Gardens, UK. The genera
collected ineluded  Trifolium,  Stylosanthes,
Vigna,  Neonotonia, Sesbania, Macrotyloma,
Brachiaria, Pennisetum, Panicum, Chloris and
Cenchrus, Collection missions in Ethiopia
centred on Seshania and Acacia species. Ses-
bania accessions were also acquired from
Hawaii and Australia and Chamaecytisus ac-
cessions [rom New Zealand.

Germplasm distribution

Following the publication of germplasm
catalogues in 1985, the number of requests
for seed increased sharply in 1986. Partici-
pants in 1986 training courses also requested
seed. Demand for seed from members of the
Forage Network in Ethiopia also increased
considerably. Some 4870 samples of grass,
legume and browse seed were distributed to
201 requesters in 1986,

Seed multiplication

Seed multiplication and initial characterisa-
tion of forage germplasm is on-going, with
over 2100 lines being planted in 1986: 186
accessions of highland materials at TLCA
headquarters, almost 1500 in middle al-
titude basic soils and 488 accessions on mid-
dle altitude acid soils at Soddo.

Screening and evaluation

Germplasm is sereened and evaluated under
three agro-ccological conditions: highland
(temperate) in Ethiopia, mid-altitude (sub-
nopx(.nl) in Ethicpia and lowland (tropical)
in Nigeria.
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Highland temperate zone

Testing is carried out mainly at the head-
quarters farm at 2300 m above sea level and
in the Debre Berhan area at 2600 1o 2800 m.,
Most germplasm adapted 1o highland condi-
tions is African Trifolium species, of which
the Section now holds 1750 accessions in 23
species, Some 70% ol the species are annuals
and 30% are perennials.

Annual Trifoliv species aceessions that
performed wellin tials in 1983 10 1983 were
screened in 1986 ina consolidated trial to-
gether with new aceessions from Tanzania,

Trifolium quartinianum has been consis-
tently high vielding, bat 70 bilineatum, a
species collected recently from red acid soils
in western Fthiopia, pertormed equally well
in 1986 ('Table 20). This illusteates the value
of continued exploration,

Forage vields vary considerably anmong
years, and are highestin vears of Jow vainfall.
This pattern has also been observed in crop
yields, and is attributed o less severe water-
logging in low rainfall vears.

Work on peremial Thifolium species
shows them to be much slower 1o establish,
with T ervptopodinm, and T burchellianum var.
Jolmsonii vielding somewhat higher than 1.
semipilosum var. pilosum.

Mid-altitude, sub-tropical zone

Seed increase, nitial evaluation and ag-
ronomic deseription of aceessions continued
at medium and lower altitudes at Zawvai Hor-
ticulture State Farm (under irrigation). and
at two Ministey of Agriculture sites, Abet-
nosa Raneh (rainted) and Welavita Region
Station, Soddo (rainled). The Zwai site was
moved during the year, and thas little selee-
tion could be made during 1986, Work at the
Abernosa site was discontinued at the end of

1986 because it was found to be an atypical
environment, albeita rigorous testing site for
dryland materials,

The Soddo area is representative of
much of the middle-altitude (1400 to 2000
m), medivm-rainfall (1100 mm), acid-soil
regions ol castern Africa. In trials started in
VOB, Stylosanthes - puianensis ov Cook  has
shown excellent growth and persistence in
muive pastures under cutting and under
grazing when oversown, or when sown into
cattivated strips. Other aceessions that have
performed well in grazed swips include S,
scabra, S, fruticosa and other 8. suianensis lines,

Inarveplicated vield wial, S. guianensis ev
Cook vielded highestin the first 2 vears ol the
experiment (1981 and 1985), but vielded
much less than 8. scabra evs Secaand Fitzroy
in 1986 (Figure 1),

Inobservational, unreplicated  strip
trials of legumes and grasses on two season-
ally waterlogged sites in the Soddo area, the
legumes Cook stylo, Desmodinm uncinatim cv
Silverleaf, Aeselynomene bistrix, and grasses
Melinis minutiflora, Setaria anceps cv Narok,
Chloris gayana (various cultivars) and Pan-
icum maximum were apparently much more
productive than native legumes and grasses.

The Section has had considerable suc-
cess in the mroduction of legumes to farm-
ing svstems in the Welayita region, Testing
began in 1983 with the introduction of po-
tentially adapted commercial lines to peas-
ant farms, After four grazing seasons three
forages have proved to be productive, persis-
tent and hig.- v aceeptable o farmers: D, in-
tortum oy Greenleal under coflee and false
banana (Knsete ventricosum): Cook stylo and
Mucrotvloma axillare v Archer, planted in
pure sward or established as an intererop
with maize. Farmers appear to like their case

Table 20. Dry-matter yields from elite lines of six African Trifolium species, 1983-86.

DMyield (itha)

Species 1986 1985 1984 1983
T. bilineatum 2.3 - - -
T. quartinianum 2.3 4.1 6.5 5.7
T. decorum 22 3.5 53 59
T.lembense 1.6 2.5 56 6.3
T. rueppellianum 1.4 3.5 53 3.8
T. steudneri 1.3 2.6 5.3 53
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Figure 14. Dry-matter ylelds of four stylosanthes cul*tivars cut every 6 weeks, Soddo, 1984-86.
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of establishment, high productivity and
positive eflects on milk yields and quality.

Lowland tropical zone

Trials in the lowland tropical zone are car-
ried out in conjunction with the Humid Zone
Programme. Results are reported under the
Humid Zone Programme section of this re-
port.

Adaptation to agro-ccological zones

A series of five trials was established during
1986 at three sites in Ethiopia with contrast-
ing climates and soils. Information from the
trials will be used to develop yield and

phenology models for a range of forage leg-
umes, with the ultimate aim of predicting
their adaptation to different agro-ccological
zones. Preliminary results indicate that
water-balance models will be a useful ol for
predictive modelling of yield responses once
lines are established, but that soil pH and
physical and chemical characteristics have a
large effeet on initial establishment.

A study was completed on the use of
taxonomic composition of natural grass
floras to define agro-ccological zones in Af-
rica. The tribal compaosition of grass floras is
closely carrelated with annual rainfall and
length of growing period, and can be used for
agro-ceological classification of sites. How-
ever, the homogenceity (and thus usefulness)
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of the classificatory units depends o some
extenton the diversity of regional grass flora.
In East Alrica, which has a rich grass flora
and much endemism, classification was less
successful than in West Africa which has a
relatively limited grass flora. The extent to
which data quality, rainfall variability and
distribution and soil fertility aflect the clas-
sifications has vet to be fully determined.,

Rhizobiology

Collaborative work with the University of

British Coiumbia began on a project to mon-
itor the viability of rhizobinm inoculants and
deteet inoculation problems in the field dur-
ing the carly stages of sereening native per-

ennial Trifolivm spectes. Initial collections of

germplasm, nodules and soil samples were
made in 1986, with funding fvom the Inter-
national - Development Research Centre

(IDRC), Canada.

Tissue culture

Work on shoot-tip calture of Brachiaria grass-
es continued in 1986, The goal of this work
is to provide & means of distribution of dis-
case-free germplasm o the Centro Interna-
tional de Agricultura Tropieal (CIAT), with
whom the collections were made, A proposal
for the development of a tissue culture faci-

lity t¢ maintain tropical grass germplasm in
vitro was accepted by IBPGR, who will be
lunding a postdoctoral fellowship for 1987,

Training

The Section began more formal training
activities in 1986. A PANESA course on
“IForage plant introduction and initial evalua-
tion”, funded by IDRC, was offered in coop-
cration with the Ethiopian Ministry of Ag-
riculture, and a course in “Genebank tech-
niques™. funded by 1BPGR, was given in
cooperation with the Ethiopian national
genebank. In addition, a 3-week, hands-on
course in simple forage evaluation tech-
mques was given on live occasions for up to
lour African forage workers. Informal train-
ing ol forage workers continued.

Two technicians (rom Gambia and
Tanzania received 6 weeks on-the-joh train-
ing, an undergraduate associate from the
University of Wageningen assisted in an
evaluation project of Brachiaria grasses at
Zwai for 3 months and an 1BPGR Intern
was attached to the Genetie Resources See-
tion for 12 months of on-the-job training in
forage genetic resources.

Other institutions, including the Vet-
erinary School and the Ministry of Agricul-
ture, used the Section’'s sites for training.
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Introduction

The Soils and Plant Nutrition Section was
established at TLCA headquarters in carly
1986. The Section’s objectives are o
® conduct literature scarches as a basis
for logical development of research
strategies;
¢ cvaluate the constraints from and ef-
ficiency of use of nutrients and water
in legume-based feed production sys-
tems; and
® provide advisory and support ser-
vices to TLCA's field programmes
and forage networks on soils and
plant nutrition rescarch,

Characterisation of soil types
with respect to nutrients

Production of high-quality feed is dependent
on optimunt soil nutrient conditions. Of the
soil elements essential for normal forage
growth, phosphorus (P) is the most vital and

yet the most deficient in the majority of soils.
Inorder to have better data on the Pstatus of
some  Ethiopian soils, studies were con-
ducted in the laboraiory and greenhouse and
attempts were made to characterise the soils
in terms of P fixation capacity and organic,
inorganic and available P forms. The results
provide information on the ability of the soils
to provide P to plants and the extent to
which they fix applied P,

Among 32 Ethiopian soils, total P con-
tent ranged from 185 to 1981 ppm, with an
average of 864 ppm. About 41% of the mean
total P content was in the form of organic P,
Calcium-phosphorus compounds were the
most abundant forms of P in most soils.
Phosphorus  fixation  varied considerably
among soils. Soil factors including pH, or-
ganic matter, Fe and Al oxide contents were
significantly correlated with P fixation.

Available P in the soils was estimated
using 12 chemical methods, with Macrop-
tilium lathyroides as an indicator plant, Re-
sults from Olsen’s bicarbonate extraction,
Truog’s sulphuric acid and Warren and
Cook’s 0.3 NHCI methods correlated best
with plant yield data and available P forms.
The critical soil Plevel, as given by the Olsen
mcthod, below which response to P fertiliza-
tion would be expected on these soils was
8.5:97% of the predictions were correct.

Nuirient management and
water use in legume-based feed
production systems

Forages

Shortage of ' is the main constraint to forage
growth on most soils in sub-Saharan Africa.
Pot trials and P sorption studies were con-
ducted 1o determine the critical external P
requirements of seven Ethiopian clovers. Ex-
ternal P requirements ranged from 0.003 1o
0.025 mg P/litre on a soil with low fixation
capacity and from 0.0004 o 0.0019 g P/
litre on asoil with high fixation capacity.

Rotations
Rescarclion the residual effects of forage leg-
umes on cereal yields continued. Table 21
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Table 21. Ef 'ct of previous cropping on grain
yleld of cereals on a soll with “vertic”

properties, Debre Zeit.
Grainyield (kg/ha)
Sorghum Maize
1984 crop 1985 1986
Trifolium steudneri 2632.0a £730.7ab
Vicia dasycarpa 2130.3ab  3273.7a
Lablab purpureus 1549.7b 2461.7b
Trifolium tembense 1842.0ab  2170.7b
Avenasaliva 1386.0b 1571.3c

Means followed by the same letter do not dif’ :r sig-
nificantly (P<0.05).

shows the effect of four legumes on maize

yields in the second year of cereal cropping,
Maize on plots that had been planted 1o leg-
umes in 1984 gave signilicantly higher grain
yicld than maize on plots that had been

planted to oats. Vicia dasyearpa plots gave the

highest maize grain yield.

Intercropping

Previous studies at Debre Zeit showe:d that

intercropping forage legumes with cereals
can produce higher biomass and protein
yields than legumes or cereals grown in pure
stand. Maize (ev Katumani) and three for-
age-type cowpeas (evs TVU 1977 OD, CI1-
White Wonder T'railing and CHI-Black-Eyed
EXD) were grown in pure stand and inter-
cropped at Debre Zeit, The combined dry-
matter vidlds were generally equal to or
greater than those from sole nuize or cow-
peas. The highest combined  dry-matter
vield from CH-White Wonder T'railing and
maize was 15 t DM/ha, 24% higher than
pure. maize and 38% higher than pure
Cowpeit.

Soils laboratory

The soils Taboratory provides a scil analysis
service to TECA's field programmes and for-
age networks, e laboratory received 1978
samples for which 3640 determinations were
requested and 837 samples were analysed
during the year. A soil physics laboratory
wis built and equipped during the year: this
will be used to measure the impact of leg-
tmes on soil physical properties.
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Introduction

The work of the Livestock Economics Divi-
sion is organised into two subprogrammes,
policy and micro-ecconomics. During 1986,
the major projects in the policy subpro-
gramme were a multi-country study on finane-
ing livestock services, a case study of dairy
marketing systems in Ethiopia and two case
studics on effects of milk prices in Kenya and
Zimbabwe. All these projects were continua-
tions of work started in previous years. In
addition, work proceeded on a minor study
of changes in the relative importance in pro-
duction and consumption of different kinds
of meat, c.g. beet, mutton, poultry, in sub-
Saharan Africa. Two sets of papers were
issued through the Afvican Livestock Policy
Analysis Network, and in September 1986
the first training course in livestock policy
analysis took place. The 4-week course,
which was attended by 20 English-speaking
officials from nine African countries, stemmed
from one of the main recommendations of
the 1984 Livestock Policy Conference. Work
was virtually complete by the end of 1986 on
the preparation of a handbook of African
livestock statistics.

In the micro-cconomics subprogramme
the main project was one carried out jointly
with the World Bank on crop-livestock inter-

actions. In addition a herd projection model
was developed and a minor study was car-
ried out on the economics of a biogas diges-
tor in Ethiopia.

Dairy marketing systems
in Ethiopia

The ILCA Annual Report 1985/86 gave data on
milk purchases by consumers in Addis
Ababa. In 1986 a survey was carried out on
the sales pattern of milk producers. Three
major groups were investigated: intra-urban
prodacers, peri-urban large-scale producers
west of Addis Ababa, and peasant producers
to the north of Addis Ababa. This last group
was classified according to whether produc-
ers were near (ca. 20 km) or far (ca. 85 km)
from Addis Ababa and further sub-classified
according to whether they were near (<3
km) or far (3—-10 km) from the main road on
which the parastatal Dairy Development
Enterprise (DDE) operates milk collection
stations to which peasant producers can sell
fresh milk daily,

Table 22 presents some data on produc-
tion and sales. Intra-urban producers, peri-
urban large-scale producers and those peas-
ant producers living near Addis Ababa with
casy access to acollection centre all operate
rather monetised dairy enterprises, selling
about 70% of total (including that taken by
the calf) milk production. Peasants further
from collection centres or from Addis Ababa
have a more subsistence-oriented system,
sclling about 50% or less of milk produced.
The proportion of total milk sold which is
sold fresh, rather than in the form of butter
and cheese, appears to be sensitive to the
case with which milk can be sold, as indi-
cated by the distance between the producer
and the Addis Ababa market or to a DDE
milk collection centre. ‘Table 22 indicates,
however, that this proportion is less sensitive
1o the relative prices of fresh milk and the al-
ternative forms, i.c. butier and cheese, in
which milk can be sold. The proportion of
milk sold through different outlets (c.g. di-
rect to consuming houscholds, coffee houses,
cte.) also varies in accordance with ease of
access (sce Figure 15). Intra-urban producers

Al
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Table 22, Dairy product sale patterns by different producers, Ethiopian highlands, 1986.

Peasant producers
Peri- Near Addis Ababa Far from Addis Ababa
Intra- urban
urban (large) Neara Farironia Neara Farfroma
producers pioducers cs' CS CS Cs
Lactating cow holdings/producer (cows)
Mean (S.D.) 5(8) 15(19) 3(2) 3(1) 2(1) 2(1)
Milk production and sales
Mean production/producer/day (litres) 15 114 12 11 6 7
Mean sales/producer/day (litres) 10 77 5 0.5 3 0.12
Butter and cottage cheese sales
Mean butier sales/producer/cay (g) 0 59 172 183 7 91
Mean cheese sales/producer/day (g) 0 181 198 513 0 1
Milk equivalent sales of butter and cheese? (litres) 0 1.4 4.1 4.4 0.2 2.2
Ratios
Sales of fresh milk and of milk equivalents
tototal milk production 0.67 0.69 0.76 0.45 0.53 0.33
Sales of fresh milk to sales of milk equivalents -3 55.0 1.2 0.1 17.0 0.5
Producer price of fresh nilk to producer price of milk
used for butter and cheese 0.95* 1.04 0.96 1.04 1.09 1.09
Dairy productincomes
Income from milk, butter and cheese/
producer/day (EB)* 8.00 56.00 4.00 2.09 1.75 0.68

O wn =

. CS = Dairy Developtnent Enterprise (DDE) collection station.

. 24 litres of milk yield 1 kg of cooking butter in addition to 4 kg of cheese
. Not computed because divisor is zero

. Although did not sell butter and cheese, could sell at EB11/kg and EB2.50/kg respectively.
. EB = Ethiopian birr

sell mostly to constuming houscholds, while
peri-urban producers sell 1o cotlee houses,
hatels and restaurants. DDID is the major
purchaser of peasant producers’ milk, al-
though small amounts are sold to consuming
houscholds, iunerant raders eie,

Economics of a biogas digestor

A small sindy investigated the economies off
a biogas digestor, made principally of plastic
sheeting, and with an initial capital cost of
Ethiopian birr 100 (cquivalent 1o about
USS30) and a lile of at least 2 vears. The di-
gestor yields about I’ of gas daily, enough
for a familv’s daily needs, and needs abow
16 kg of wer manure daily or the collectable
output of about 3 mature cattle. In addition
to providing houschold gas, the digestor also
has an output of sturey (residual manure ane
water) which can be used as fevtlizer, The
study, which was based on synthetie “hest
guess™ data for lack of a suflicient numher of
digestors in use to provide a representative
sample, investigated the cconomic feasibility

of the biogas digestor by the net present
value criterion with a 2-year life and a dis-
count rate of 10%,

The cconomic feasibility depends on
the opportunity costs of the digestor's inputs
{manure, labour and capital cost) as well as
on the cconomic value of its outpat. In tree-
less areas of high population density, dvy
dung cakes made from catde manure e
marketed as houschold fuel at a high price,
Houschold labour is required 1o fetch and
load manure and water into the digestor and
to remove and spread slurry on the house-
hold’s fields. These fields and the souree of
water may be some distance from the diges-
tov, and human labour is the most probable
means ol transport.

To allow for the wide range of values
that inputs and outputs may take under dif-
ferent circamstances, the sensitivity of the
net present value (NPV) o alternative as-
sumptions was analysed A positive NPV in-
dicates that the benefits of the project are
greater than its costs, and the project is



Figure 15. Proportions of fresh milk sold to different

Ethiopla, 1986.

m Households
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purchasers by different classes of producers,
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intra-urban Peri-urban Near CS’ Far from CS Near CS Far from CS?
producers producers — Near Addis Ababa — Far from Addis Ababa
Peasant producers

1. CS = Dairy Development Enterprise milk collection station.
2. This group of producers sold only about 3% of the total volume of mitk sold by all producers.

therefore potentially worth undertaking. Ac-
cording to the analysis, the biogas digestor is
a good investment for houscholds with
cnough cattle, except in arcas where fire-
wood is cheap, water is scarce and holdings
are fragmented (Table 23). Water scarcity
and [fragmentation of holdings inflate the
labour costs of operating the digestor.

Herd projection and
livestock model

Many technical innovations in livestock pro-
duction have effects spread over different

classes of animals (c.g. cows, calves) and
several years. Evaluation of such innova-
tions requires numerous and interlocking
calculations. In 1986 the Division and the
Subhumid Zone Programme jointly devel-
oped a microcomputer spreadsheet model to
facilitate such work.

The model was initially designed to es-
timate the cconomic and technical implica-
tions of adopting fodder banks for cow
supplementation in the subhumid zone of
Nigeria. The model, however, is not subject-
sprcific and is highly flexible, c.g. it can also
be used to determine the impact of veteri-
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Table 23. Wet present value (NPV) of investment in a biogas digestor in highland Ethiopia under different assumptions.

Net present value (EB) with manure valued at

\ Input
assumptions:

Market price as Price of equivalent
Output assumptions domestic tuel® with amount of fertitizer® with
labour valued at (EB/day)* labour valued at (EB/day)
. Slurry fertilizer
Biogas® substitutes for valued at? 1.50 0 1,50 0
Dung cake valued at Official price 664 855 Incompatible
market price Half official price 560 741 assumptions
Firewood valued at
market price Official price Incompatible 269 459
Half official price assumptions 165 355
half market price Offical price 5 184
Hailf official price ~99 80

2w

o
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EB = Ethiopian birr

16 kg of wet cattle manure make 6.4 kg of dung cake. The market price of dung cake is EB 0.20/kg.

. The fertibizer considered for companson was diammonium phosphate, at an offical price of EB 0 81/kg of compound fertilizer.

The daily rural wage 1s EB 3'day Family labour, valued alternatively at half the rural wage or at zero cost, is used to operale the digestor, i.e.

to fetch and load wet dung and water and to remove and spread siurry on

adjacentfields; 1.5 hours/day were budgeted, of which 30% was for

fetching water. 55% for carrying sturry 1o the field and 15% for spreading the s'urry on the field.

C1mtof biogas subslitules as fuel for 12 3 kg of dung cake or 3.5 kg of firewnod.

nary intervention on the productivity of a
herd and net income o be generated iom
such investment,

The model is deterministic and  dy-
namic. Given technical parameters (e.g.
calving rate. mortality, nutrition or health),
cconomic parameters (e.g. input and output
prices, interest rate) and the herd structure
at the beginning of an investment period, the
model provides a detailed projection of herd
composition, productivity, costs and bene-
fits over 10 vears, and caleulates the net pres-
ent vialue (NPV) and the internal rate of re-
turn (IRR) which the investment will give.
It also allows users to make various sensitiv-
ity analyses,

The model was subsequently used (o
evaluate the effects of changes in input and
output prices and in technology on profit-
ability in three dairy production systems in
Kenya. The svstems can be classified as
conunon grazing with crossbred cows, and
semi-zero grazing and zero grazing with
grade catde. The vesults from the numerous
runs and sensitivity analvses revealed:

® Lower call mortality and increased

calving rates are the key fictors o
substantially increased benefits,

¢ The IRR is allected more by milk
price changes at higher milk yields.

® Zero-grazing technology can only
realise its full potential where wages
and fertilizer prices are low.,

® ‘T'he effects on profitability of an ad-
Justment in the price of commercial
feeds are similar to those of «n in-
crease in milk price,

Table 24 illustrates the sort of sensitiv-

ity analysis which the model makes possible,

Table 24. The internal rate of return (IRR) to in-
vestments in a zero-grazing dairy sys-
tem in Kenya under different assump-
tions.

IRR (%)

Assumeddaily Assumedcost  Assumed milk

milk yield of fertilizer  price of (KSh/litre)
(litres) (KShikg)' 45 55
35 109 221
8 25 127 2441
15 146 262
35 17.4 291
9 25 193 313
15 213 336

1. KSh = Kenyan shillings.



Computer Unit

Introduction

The Computer Unitmaintains and manages
the Centre’s minicomputer, services the
needs o microcomputer users, provides pro-
gramming, statistical and biometric support
for rescarch and programming support for
administration.

Minicomputers

Overall rescarch use of the minicomputers
was 47% ol total use in 1986. Use by 1LCA
rescarch units declined by about 7%, but as-
sistance o national agricultural rescarch
services (NARSs) more than doubled rom
almost 10% in 1985 10 21% in 1986 (Fig-
ure 16). Use of the minicomputers by admin-
istration and  library/documeantation  re-
mained at 1985 levels.

Microcomputers

More powerful statistical software was re-
leased for use with the IBM PC/ATs instal-
led in the West African field programmes
and the HP Vecetras in the East African pro-
granunes. A substantial amount of data
analysis can now be carried out within these
programmes. The slight decline in ILCA’s

Figure 16. Percentage of total minicomputer re-
sources used by ILCA and NARS re-
search, 1985 and 1986.

Percentage of total

minicomputer
resources

60
1 [__ "] NARS research
50 V77773 ILCA research

o [T

1985 1986

research use of the minicomputer was due
mainly to the installation of additional
microcomputers for LLCA researchers (Fig-
ure 17). At headquarters, microcomputers
are now used more widely by Administra-
tion to support payroll and personael proce-
dures.

IDEAS

IDEAS (ILCA data entry and analysis sys-
tem) is a microcomputer-based animal re-
cording system developed by ILCA to facili-
tate recording and analysis of performance
data for different livestock species (see centre
spread, ILCA Annual Report 1985/86). The
system was installed at 11 research sites in
both West and East Africa during 1986, The
Unit trained stafl’ of national and interna-
tional agricultural research agencies from
Gambia, Kenya, Mali, Nigeria and Senegal
in the use of the package and the interpreta-
tion of its output.
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Introduction

Although often well educated, many African
livestock scientists lack practical experience
in the rescarch techniques and method-
ologics of their disciplines. Because they are
few and widely dispersed, this inexperience
is difficult to overcome through peer contact.
The isolation and inexperience of individuals
can be overcome by suitable training; the
value of this training is greatly enhanced if it
brings together like-minded colleagues and
provides a basis for continuing professional
contact.

ILCA has developed programmes for
training African scientists in the techniques
used by ILCA scientists in their own re-
search projects. The objectives of this train-
ing are to expand rescarch project cfforts
over larger parts of the continent and intro-

duce standardised procedures that produce
comparable data. The training has also
aided the developmeat of specialised infor-
mation and research networks to link partic-
ipants with their peers, stimulate their indi-
vidual cfforts and increase the quality and
impact of their research.

Research methods, ranging from adap-
tation testing of forage legumes to the ccon-
omic evaluation of animal discasce control
programmes, are now the subject of most of
ILCA’s training. During 1986 techniques for
ficld and laboratory rescarch were taught to
201 participants in courses and individual
instruction was given to an additional 261
young scientists.

Training courses

Eleven courses were given on nine topics
(Table 25). Instruction on range ecology re-
search techniques, how to evaluate the po-
tential of forage legumes and methods for
analysing national livestock policies were of-
fered for the first time. Two popular, regular
courses, on animal nutrition and the econ-
omics of animal health, were taught for the
sixth and fourth time respectively. Four major
courses were given in French. The course
participants in 1986 represented 38 African
countries, including, for the first time,
trainees from Angola and Guinea-Bissau.

Individual training

The greatest expansion during 1986 in
ILCA’s training activities, however, was in
special programmes for individuals; the
number of individual trainees increased
from 38 in 1985 to 60 in 1986 (Tablc 26).
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Table 25. Group training courses at ILCA, 1986.

Attendance

Name par,t\:gi'poafnts co,\i?{t?ifas
Dairy technology 19 6
ILCA/RRC/OXFAM dairy technology 12 1
Standardisation of livestock data (French) 20 10
Range ecology (French) 21 1
Zconomics of animal health (French) 22 14
Agriculturalinformation (French) 18 10
Livestork policy 20 9
Animal nutrition 16 9
IDRC/PANESAV/ILCA forage evaluation 16 10
ILCA/SEADZ dairy technology 18 1
CIMMYT/ILCA data -ollection and

analytical techniques 19 10
Total 201

These 60 participants worked for varving
periods in 15 different TLCA research units
located in + African countries. Most of this
increase occurred in two wraining categories:
graduate associate positions to enable uni-
versity students to do their thesis research in
Africa, and undergraduate associate posi-
tions to enable younger university students
to work on special projects in foreign coun-
tries,

Most graduate associates at TLCA are
Africans stucdying at universities overseas.
By doing their rescarch at 1LCA they are
able to study the livestock problems of their
home continent. Because their university
supervisors visit them to monitor their prog-
ress, links beoween TLCA and universities
arc also strengthenedd,

Undergraduate associates come mostly
from donor countries in the developed
world. These are usually highly motivated

voung people contemplating carcers in inter-
national agriculture. They must fund their
travel to Africa, but their board and project
costs are paid by 1LCA,

The 60 individual trainees in 1986 came
from 25 countries: 16 in Africa and 9 in
Europe or North America. Seventeen were
graduate associates on programmes lasting
from 6 to 24 months; 15 were technician as-
sociates—junior scientists from African re-
search institutes who come to 1LCA for 4 10
16 weeks to learn speeial technigues; 12 were
post-doctoral associates on 2-year assign-
ments to work with TLCA stafl} 9 were un-
dergraduate associates; b were visiting scien-
tists from Alrican universities; and 3 were re-
scarch fellows completing projects with the
aid of ILCA information, computer or labo-
ratory facilities. Of the 60 individual trainees,
37 completed their studies during the year
and 23 were resident into 1987.



Table 26. Individual training by country, 1986.

Category

Country

Number

Total

Post-doctoral
Associate

Ghana
Liberia
Sierra Leone
Kenya
Ethiopia
Tanzania
Uganda
Mali
Canada

[ U N

12

Visiting Scientist

Nigeria
Kenya
SierraLeone

—_ - N

Graduate Associate

Ethiopia
Tanzania
Uganda
Switzerland
USA

FRG

Italy
Norway
Ireland

- a NN - oy

17

Undergraduate
Associate

Nigeria
Holland
Switzerland
UK
Canada
FRG

BN MR K

Technician Associate

Niger
Togo
Gambia
Malawi
Nigeria
Tanzania
Ethiopia
Zimbabwe
UK

- - A PON =N =

15

Research Fellow

Mali
Sudan
Zaire

—_

Grandtotal

60

60
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Introduction

ILCA’s Library and Documentation Divi-
sion provides literature and information on
livestock rescarch and developmentto ILCA
scientists, researchers working in national
agricultural rescarch institutions and others
involved in livestock development in Afvica,
During 1966, the Division strengthened its
activities by introducing new services and by
improving the quality of existing ones.

ILCA/IDRC information projects

The TLCA/IDRC microfiche project, launch-
cd in 1978, ended in June 1986. Twenty-five
countries in sub-Saharan Africa were covered
under the project and over 20 000 “grey lit-
crature” documents microliched. These un-
published decuments are made available o
collaborating institutes and can be accessed
through a scries of published indexes or
through the Division’s computerised daa-
base.

A new three-pronged project for an in-
tegrated livestock information service, again
funded by IDRC, started in 1986. The pro-
jeet provides for detailed evaluation of the
microfiche project, preparation of a series of
specialised bibliographies on subjects cen-
tral to ITLCA’s rescarch and expansion of the
selective dissemination of information ser-
vice,

Compulterised information services

In 1986 1LCA’s selective dissemination of
information (SDI1) service provided 550 re-
scarchers in 42 sub-Saharan Afvican coun-
tries with monthly updates of relevant world
literature according to individual research
interests. This service is based on  the
monthly supply of information from the
Commonwealth Agriculiural Burcaux In-
ternational (CABL) and from AQ’s agricul-
tural information service, AGRIS. Under
the new project, this service will he extended
to a total of TOOO scientists,

Five hundred retrospective searches
were also made for 1LOA stafl and external
users on TLOCA'S internal database and ex-
ternal databases, ILCA's database now con-
tains 41 000 entries.

Library

In 1986 the Library purchased 1072 books
and acquired 1134 through donations, bring-
ing the tatal book colleciion to 20 000, The
colleetion of periodicals and monograph
series now comprises 1623 titles. The com-
puterisation of the entire ook collection
catalogue was completed during 1986: the
catalogue is now available on-line for bib-
Lographic scarches. In addition o books,
the database, with over 45 000 entries, d]bO
contains the microfiche catalogue, the list of
serials in the library collection and some
noen-conventional literature.

A total of 182000 photocopy sheets,
14 000 microfiches and 8000 ILCA publica-
tions were distributed upon request v hoth
internal and external users. The “current
titles™ service, which groups the contents
pages of journals according to five major dis-
ciplines, was sent to 100 agricultural librarics
in sub-Saharan Africa.



Training

A formal 2-week training course on handling
and dissemination of agricultural informa-
tion offered by the Division was atiended by
25 participants from francophone Alvican
countries. 'Fhe Diviston also gave 2 months
in-service training on microfiche technology
to two stall members from libraries of na-
tional agricultural rescarch organisations in
Nigeria and Togo,

Publications Division
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In August 1986 the Publications Section and
the Audio-Visuals and Mapping Seetion were
merged to form the Publications Division.

The Division produced a range of official
TLCA publications during 1986 — these are

Mailing and distribution

TLCA’s computerised mailing list now con-
tains over 7000 addresses of institutions and
individuals, 63% of which are in Afvica. Ef-
forts have been made to inerease the number
of recipients in those countries that receive
few TLCA publications velative to their con-
tribution to 1LCAs budget or, for Afvican
countries, relative to their livestock and
human populations.

listed in the Annexes of this report. The Divi-
sion also met the Centre’s internal and ad-
ministritive printing requirements and pro-
vided a number ofservices to 1LCA stafland
thetr departments.,

Compared with 1985, there were in-
creases in the number of official 1LCA publi-
cations in the following series: 1L.C) Research
Report, conlerence proceedings and microfiche
indexes. Significanty, the Division also in-
creased its support for I1LCAs training ac-
tivities by assisting in (he preparation of
draft raining manuals and educational tape/
slide presentations,

During 1986 the Division handled in-
creasing numbers of internal requests for
various services, including photography and
processing, provision of visual aids, transla-
tionand printing. The total number of pages
printed by the Division increased by 29%
compared with 1985, due o both the re-
quirements of the nxternal Programme and
Nanagement Reviews of May 1986 and re-
cent additions 1o 1LGA's mailing lists.

The Division's infrastructure was fur-
ther improved during the year by the instal-
lation of a new camera, a film dryer and a
heavy-duty photocopier in the Print Unit,
and by upgrading of the phototypesetting
cquipmentin the Pre-Print Unit.
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AGRIS

Al
ARNAB

AU
AVHRR

B
BBI
Ca
CABI

CFA
CIAT
CIMMYT
Co

CS
CSIRO

Cu
DDE

DHP
DLG
DM
EB
ELISA
e
FNE
IFRG

GT7

ha

Agricultural Information
Service of FAQ

aluminium

African Research Network
for Agricultural Byproduets
animal units

advanced very high
resolution radiometer
boron

broadbed and furrow
caleium

Commonwealth Agricultural
Burcaux International
Communauté financicre
alricaine

Centro Internacional de
Agricultura Tropical
Centro Internacional de
Mejoramiento de Maiz y
Trigo

cobalt

DD milk collection station
Commonwealth Scientific
and Industrial Research
Organisation (Australia)
copper

Dairy Development
Fiterprise (Fihiopia)
dihydroxy pyridine

daily liveweight gain

dry matter

Ethiopian birr
enzyme-linked
immunosorbent assay

iron

Forage Network in Ethiopia
Federat Republic

of Germany

Gesellschaft fitr Technische
Zusammenarbeit (Agency
lor Technical Cooperation,
Fed. Rep. of Germany)
hectare

HP
HT'S
NDVI
1BM
IBPGR
IBR

ICRISAT

IDEAS
IDRC

G
HTA

INRZFH

IRAZ

IREMA

IRR
ISAR

ISRA
I'rc
K
KSh
L.SD

Mg
Mo

Hewlett-Packard

Hunting Technical Services
normalised difference
vegetation index

International Business
Machines

International Board for
Plant Genetie Resources
infectious bovine
rhinotracheitis
International Crops
Research Institute for the
Semi-Arid Tropics

THLCA data entry and
analysis system
International Development
Rescarch Centre (Canada)
intensive leed garden
International Institute of
Tropical Agriculture
Instinet national de
recherche zootechnigue
forestiere et hydrobiologique
(Mali)

Institut de recherche
agronomigque ot
zootechnique de la
Communauté é¢conomique
des pays des Grand Laces
Inustituto de reproduccao et
de mejoramiento animale
internal rate of return
Institut des sciences
agronomiques du Rwanda
Institut sénégalais des
recherches agricoles
International T'rypano-
tolerance Centre (Gambia)
potassium

Kenyan shilling

least significant diflerence
magnesium

molybdenum
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N
n.a.

NARS

NDF
NDFRS

SDI

NOAA

NPV
NS
OGAPROV

I)
p.a.
PANESA

nitrogen
not available

national agricultural
rescarch service

neutral-detergent fibre
National Dryland Farming
Rescarch Station (Kenya)
selective dissemination of
information

National Oceanic and
Atmospheric Administration
(USA)

net present value

not significant

Oflice gabonais
d’amdclioration et de
production de viande
phosphorus

perannum

Pasture Network for Fastern
and Southern Africa

PCV
RRC

S

Sk
SEADZ
SODEPRA
SRF

t

TLU
UNLP
UNSO

USAID

packed cell volume
Reliefand Rehabilitation
Commission

sulphur

standard crror
South-Eastern Agricultural
Development Zone
(Ethiopia)

Société de développement
des productions animale
systematic reconnaissance
flights

tonne

tropical livestock unit
United Nations
Linvironment Programme
(Kenya)

United Nations Sahelian
Oftice

United States Agency for
International Development

67



Annexes

Staff list

(Supervisory and professional staff, at I May 1987)

DIRECTOR GENERAL’S OFFICE

J Walsh, Director General

R A Stewart, dAssistant to the Director General and
Director of Donor and Board Secretariat
Tehout Workalemahu, Executive Secretary

RESEARCH DEPARTMENT
K | Peters, Divector of Research

Zonal Rescarch Division
Highlands Programme

S Jutzi, Forage Agronomist and Team Leader

Abate Tedla, Forage Agronomist

Abiye Astatke, dgricultural Engineer

Getachew Asamenew, Agricultural Economist

M Goe, Animal Scientist

E Tkavatko, Agronomist (Associate Scientist)

Tadesse Tessema, Debre Zeit Station Coordinator

S Weise, Forage Agronomist (Research Associate)

Woldeab Wolde Mariam, Debie Berhan Station
Coordmator

Humid Zone Programme

L Reynolds, Animal Scientist and Team Leader
A Ata-Krah, Agronomist

J Cobbing, Forage Agronomist (Post-doctoral

Assoctate)
P Francis, Agro-economist

Subhumid Zone Programme

R von Kautmann, Agricultural Iconomist and
Team Leader

M A Mohamed-Saleem, Ferage Agronomist

G Tarawali, Forage Agronomist

Sahel Programme

A K Diallo, Animal Scientist and Team Leader

P Bartholomew, Forage Agronomist

M I Cissé, Ecologist

M Diagayete, Animal Scientist (Post-doctoral
Associate)

L Diarra, Fcologist

M Dicko, Animal Nutritionist (Niger)

K Fofana, Chief Accountant

P Hicrnaux, Feologist

H Hulet, Agronomist

S Maiga, Peterinarian

S Soumare, Sociologist
ATall, Administrative Qfficer
A Traoré, Veterinarian

Last African Rangelands Programme

Ethiopian rangelands

L Coppock, Animal Scientist/Fcologist and
Team Leader

Assela Eshere, Ecologist/Photo-interpreter

Belete Dessalegne, Animal Scientist

Michel Corra, Feologist

M J Nicholson, Animal Production Scientist

Tassew G/Medhin, Pilot

Kenya rangelands

Solomon Bekuze, Agricultural FEconomist and
Team Leader

I' Chabari, Agricultural Economist

P’ N de Leeuw, FEeologist

A Okuome, Administrative and Financial Officer

I ole Pasha, Sociologist

Animal Science Division

J G M Trail, Deputy Director of Research

(Animal Science)

Animal Nutrition Section

D Little, Head of Section
Aklilu Askabe, Farm and Grounds Manager
E Kabaija, Animal Scientist (Post-doctoral Associate)

J D Reed, Animal Nutritionist

Tekalegn Tadesse, Analytical Chemist
A M Said, Animal Nutritionist/ ARNAB Coordinator

Animal Reproduction and
Health Unit

O Kasali, Head of Unit

G Cecchini, Biochemist (Research Associate)
M Mattoni, Veterinarian

I Mukassa-Mugerwa, Animal Scientist
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B Njau, Veterinarian (Post-doctoral Associate)
S Sovani, Veterinarian (Research Associate)
Teklye Bekele, Feterinarian

Livestock Productivity and
Trypanotolerance Group
J C M Trail, Animal Geneticist and Head of Group
K Agvemang, Animal Production Scientist
(1TC, Gambia)
G d’leteren, Veterinarian and Network Coordinator
P luy, FAO Associate Specialist
H Machl, Animal Production Specialist
S Nagda, Senior Biological Datu Analyst
A Quattara, Bilingual Assistant to Network
Coordinator
J M Rarieya, Biological Data Assistant
W Thorpe, Animal Scientist
Woudyalew Mulate, Project Supervisor (Ethiopia)

Small Ruminant and Camel Group

RT Wilson, Animal Scientist and Head of Group
D Bourzat, Animal Scientist
K Gautsch, Animal Scientist (Post-doctoral Associate)

Plant Science Division
J Tothill, Deputy Dirvector of Research (Plant Science)

Forage Agronomy Section

J R Lazier, Forage Agronomist and Head of Section
B Dzowela, PANESA Coordinator (Kenya)

J Hanson, Gene Bank Manager

J M Kahurananga, Plant Frologist

A Russell-Smith, Forage Apronomist

Soils and Plant

Nutrition Section

I Haque, Soil Scientist

C 8 Kamara, Visiting Scientist

Tekalign Mamo, Soil Scientist (Post-doctoral
Associate)

Livestock Economics Division

S G Sandford, Deputy Director of Research
(Economics)

Livestock Economics Unit

S G Sandford, Head of Unit

Addis Anteneh, Economist

S Debra, Economist (Post-doctoral
Assoctate)

J Mclntire, Feonomist

Senait Seyoum, Senior Economic Assistant

Computer Unit

J Durkia, Computer Operations and
Systems AManager

T Metz, Scientific Programmer

IZ Richardson, Biometrician

G Roscae, Administrative Programmer
A R Sayers, Biometrician

TRAINING AND INFORMATION
DEPARTMENT

R G Scholtens, Director of Training and
Information

Training

L Padolina, Administrative Assistant

Werqu Mekasha, Training and Conference Officer

Information

Library and Documentation

Nlichael Hailu, Head of Documentation

Marcos Sahlu, Head of Information Processing

Azeb Abraham, Librarian

Publications Division

Admassu Wondafresh, Head of Audio-Visual and
Mapping Section

L Alipui, Assistant Fditor

S R Beckerman, Head of English Copy Unit

A Leymarie, Editor/Translator

Manyahlishal Kebede, Production Manager

P J H Neate, Science Writer

D Niang, Head of French Copy Unit

C de Stoop, French Proofreader

OUTREACH DEPARTMENT

M Sall, Director of Outreach

Amde Wondafrash, National Liaison Officer
Ephraim Bekele, Liaison Service Officer
Alemaychu W Giorgis, Travel Qfficer
Tafesse Akale, Protocol Officer

ADMINISTRATION

K I' M Geerts, /lead of Administration

B Johri, Personnel Manager

A M Conti, Personnel Officer

Almed Osman, Assistant Personnel Officer
¥ Leone, Plysical Plane Manager

Pietro Monaia, Senior Afaintenance Assistant
Salile Kebede, Catering Officer

Shiferaw Kebede, Registry Supervisor
‘Tekeste B Habtu, Procurement Qfficer

JA T Thersby, Warden

FINANCE
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Belayhun Wondimu, Chief Accountant

Emmanuel Tesfamariam, Budget Officer/Internal
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ILCA Annual Report 1985/86
CIPEA Rapport annuel 1984/85

Research Reports

Trail ] €M, Sones K, Jibbo ] M C, Durkin ],
Light D L and Murray, Max. 1985. Productiv-
ity of Boran cattle maintained by chemoprophylaxis
under trypanosomiasis risk. 1LLCA Rescarch Re-
port 9, Addis Ababa.

Trail ] C M, Sones K, Jibbo J M C, Durkin |,
Light D E and Muiray, Max. 1986. Producti-
vité de bovins Boran protégés par chimioprophy-
laxie contre la trypanosomiase. 1LCA Research
Report 9, Addis Ababa.

Kiwuwa G H, Trail ] CM, Kurtu M Y, Getachew
Worku, Anderson F'M and Durkin J. 1986.
Productivité de bovins laitiers métis dans la région
d’Arsi en Ethiopie. 11.CA Research Report 11,
Addis Ababa.

Agyemang K and Nkhonjera L. . 1986. Fvaluation
of the productivity of crossbred dairy cattle on small-

holder and Government farms in the Republic of

Malawi. TLGA Rescarch Report 12, Addis
Ababa.

Wagenaar KT, Diallo A and Sayers A R. 1986.
Productivity of transhumant Fulani cattle in the inner
Niger delta of Mali. TLCA Research Report 13,
Addis Ababa.

Wilson R T. 1986. Livestack production in central
Mali: Long-term studies on cattie and small rumi-
nants in the agropastoral system. 1LCA Research
Report 14, Addis Ababa.

Monograph

CIPEA/Ministére Kenyen de 'Environnement
et des Resources Naturelles/Programme des
Nations Unies pour I'Environnement. 1986.
Enquétes a basse altitude. CIPEA Monographic 4,
Addis Ababa.

Bulletins

ILCA Budletin Nos 23, 24 and 25
Bulletin du CIPEA Nos 22 and 23

Newsletters

ILCA)i\’ew:/etttr Vol. 5 (Nos 1, 2, 3 and 4) (E and
F

ALPAN Newsletter Nos 3 and 4 (E and F)

ALPAN Newsletter Supplements 3and 4 (E and F)

ALPAN Network Papers 7,8, 9, 10, 11 and 12

PGRC/E-ILCA Germplasm Newsletter Nos 1G, 11
and 12

Forage Network in Ethiopia Newsletter Nos 10, 11
and 12

PANESA Newsletter Nos 2 and 3

The Small Ruminant and Camel Group Newsletter Nos
5,6and 7 (E and F)

Manual

Abiye Astatke, Bunning S and Anderson F M.,
1986. Building ponds with animal power in the
Ethiopian highlands. ILCA Manual 2, Addis
Ababa.

Indexes/Bibliographies
Sumberg J K. 1986. Gliricidia sepium (Jacq.) Steud:
A selected bibliography. Addis Ababa.

Documentation Services. 1986. Index to livestock
literature microfiched in Zimbabwe. Addis Ababa.

Documentation Services. 1986. Index des documents
microfichés par 'équipe CIPEA/CDRI au Bénin.
Addis Ababa.
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Haque [, Jutzi S and Neate I’ ] H (eds). 1986. Ps-
tentials of forage legumes in farming systems of sub-
Saharan Africa. Proccedings of a workshop
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September 1985, ILCA, Addis Ababa.

* E = English; F = French.
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Financial summary

International Livestock Centre for Africa
Balance Sheet at December 31, 1986

(US$°000)

ASSETS
Current assets 1986
Cash 4 252
Receivable from - donors 1 681
- employees 26
- others 350
Inventories 697
Deposits and prepayments 250
Total current assets 7 256

Fixed assets

Buildings 9284
Research and laboratory equipment 2 406
Computer 1282
Furnishings and office equipment 2512
Vehicles and aircraft 2 266
Other 142
Total fixed assets 17 892
Total assets 25 148

LIABILITIES AND FUND BALANCES

Currentliabilities

Accounts payable employees 329
Other payables and accruals 3816
Contributions received in advance 839

Total currentliabilities 4 984

Fund balances

Invested in fixed assets 17 892
Working capital 1972
Capiital development fund 300

Total fund balances 20 164

Total liabllitles <d fund balances 25 148

8 820
1972
978
2 345
1831
127

16 073
25 440

362
3702
4 040

8104

16 073
1 063
200

17 336
25 440
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International Livestock Centre for Africa
Statement of Revenue, Expenditure and Fund Balances
for the year ended December 31, 1986

(US$ '000)

Revenue 1986 1985
CGIAR contributions 15 176 13 803
Special project grants 2077 1675
Earnedincome 115 193
Capital development fund 439 470

Total revenue 17 807 16 141

Operating expenditure
Research 8 638 8 362
Information services 1291 1133
Training and conferences 1142 1070
General administration & operations 1 068 1549
Board and management 764 506

Total operating expenditure 12,903 12 620
Capital expenditure 1818 1765
Special projects 2077 1391

Total expenditure 16 798 15 776
Excess of revenue over expenditure 1 009 365

FUND BALANCES

Opening balances
Core 1 063 487
Special projects - (151)
Capital development fund 200 562

Total openingbalances 1263 898

Excess of revenue over expenditure 1 009 365

Closing balances
Working capital 1972 1 063
Capital development fund 300 200

Total closing balances 2272 1263
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International Livestock Centre for Africa
Schedule of CGIAR Contributions and Speciai Project Grants
for the year ended Decemker 31, 1986

(US$ "000)

CGIAR Contributions 1986 1985
African Development Bank 200 -
Australia 295 281
Austria 175 -
Belgium 672 481
Canada 718 549
China - 33
Denmark 254 184
Finland 391 250
France 200 117
Germany - Federal Republic 746 626
India 25 -
International Development Association (World Bank) 3200 3450
International Development Research Centre (IDRC) 268 143
International Fund for Agricultural Development (IFAD) - 500
Ircland 343 172
Italy 1 487 I 681
Netherlands 324 244
Nigeria 45 167
Norway 414 283
Organization of Petroleum Exporting Countries (OPEC) 63 -
Sweden 359 251
Switzerland 1091 612
United Kingdom : 431 302
United States of America (USAID) ‘ 3475 3175
Stabilization Fund - 302

Total CGIAR contributions 15 176 13 803

Special project grants
Australia (ACIAR) - 7
Australia (CSIRQ) 8 -
Belgium 63 -
Canada - 25
CARE - Ethiopia 69 40
Caritas (Switzerland) 63 -
Christian Relief Development Agency (CRDA) 11 -
City of Beursel 1 -
Deutsche Gescllschaft 21 ‘Technische

Zusammenarbeit (GTZ) 422 130
Egyptian Technical Cooperation Fund for Africa - 17
European Economic Commission (EEC) 622 423
Ford Foundation 34 56
International Board for Plant Genetic Resources (IBPGR) 22 47
International Development Rescarch Centre (IDRC) 143 186
Ircland 3 -
Medios 10 -
Nigeria (FLD) 11 304
Norway 150 -
Oxfam America 132 -

Total C/F 1 764 1235
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CGIAR Contributions and Special Project Grants (Cont'd)
(US$ '000)

Total B/F
Royal Shakespeare Company
Tufts University/USAID
United Nations Environmental Programme (UNEP)
United Nations Sahelian Office (UNSO)
United States of America (USAID)
World Vision
Total special project grants

1986 1985
1764 1235
31 -
- 256
25 15
30 -
227 91
= 18
2077 1675

Source and application of funds, 1986 and 1985

US$ 16 141 000

1985

- 69%

RS L4 R

10%

US$ 15 776 000

US$ 17 807 000 INCOME
1986
" CGIAR
,' Unrestricted core
- T70%
rt«>'.vf ‘ CGIAR
R  ‘15.% : Restricted core
12% Special projects
3% Capital development fund
and other
US$ 16 798 000 EXPENDITURE
1986
I.‘:f:'f_y _— Research
S 5.1%_
V o Information and training
11% Capital
12% Special projects
5% Operations and maintenance
3:/0 D General administration
4% Board and management

4%

3%

3%



