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Foreword

Thc revision of LCA's research strategy was completed with its acceptance
by the Consultative Group on International Agricultural Research (CGIAR)
at International Centers” Week in October 1987, Along the way the strategy
had been shaped by inputs from ILCA’s staff and Board ¢f Trustees, the
Technical Advisory Committee (TAO) of the CGIAR, and participants at
the Aeh Bienma! Mecting of Leaders of Livestock Research, Development
and Traming in Tropical Africa, held at ILCA headquarters in July 1987,

The serategy builds - vthe strength of ILCA 'S rescarch, mraimimg and in-
tformation programmes «: the past. It focuses our activitics on a limited
number of commodities, species, zones and target groups.

With the completion of the strategy formulation, we subsequently em-
bodied the principles of the strategy in our programmes and have begun the
implementation of specitic projects. We held thrust planning meetings late in
1987 at which scientists from [LCA, national agricultural research services
(NARSs) - Atrica and tfrom outside the continent discussed the unplemen-
tation of cack rescarch thrust and detined the major research priorities and
methods. Sciendsts from 20 countries in sub-Saharan Africa took partin these
meetings. The additonal involvement of NARSs statfin the Biennial Mecet-
ing has ensured thatwe focus our programmes clearly on the needs of Africa,
and on the development of strong and close collaboration with our African
partners.

Since tinahsing our rescarch, training and information programmes, we
have completed the advance planning of our programmes and funding re-
quirements for the period 1989 to 1993 inclusive. This process has helped us
to clarify the medium-term objectives of our programmes, their expected
outputs and the resources we need.

Our strategy emphasises collaborative research with African insticu-
tons, the NARSs, and training and information programmes that will help
them develop their research capabilities. A maior feature of our work now is
the accelerated deveiopment of our collaborative rescarch networks, which
are the main vehicle for collsborative work with NARSs. Major networks
are being aligned to cach of our six rescarch thrusts. Such networks enable us
to collaborate with NARSs in rescarch projects, to identity major funding,
training and information needs and to adapt and test technologics.

The success of our collaborative research will depend largely on the
NARSs, and we must improve our knowledge of them, their programmes,
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problems and needs. In 1987 we surveyed the research activities and human
and financial resources of African livestock institutions. Results from this
survey are being incorporated in a database on NARSs in sub-Saharan Africa,
which is helping us to tdentify partners tor collaborative research and their
training and information needs,

ILCA has already established many collaborative research projects and
linkages with NARSs. In 1987 collaberatve rescarch was underway in 12
countries of sub-Saharan Africa: Benin, Congo, Cote d'lvorre, Ethiopia,
Gabon, Gambia, Ghana, IKenva, Mali, Niger, Nigeria, Senegal, Somalia,
Togo and Zaire. Rescarch support services (laboratory and computer
analvses, acrial survevs) were performed tor NARSs in Botswana, Burkina
Faso, Cowe d'lvoire, Ethiopia, Ghana, Madagascar, Mali, Mozambique,
Niger, Nigeria, Senegal and Sudan ITLCA™S Data Entry and Analyvsis Svstem
(IDEAS—a1 microcomputer program for recording and analysing hivestock
data) has now been msulled i Botswana, Cameroon, Congo, Cote
d'Tvoire, Ethiopia, Gambia, Kenva, Malawi, Mali, Mauaritns, Mozambique,
Nigern, Senegal, Swaziland, Tanzania and Zimbabwe, ILCA-coordinated
networks now mvolve participants trom almost all African countries,

We think that, through the further development ot collaboraton of this
kind. hvestock productuon i sub-Saharan Atrica can be improved markediy,
Our increasing hinks with Afrean NARSs, and the realignment ot our own
research, hold promise for the development of more productive and sustain-
able livestock production svstems for sub-Saharan Atrica.

s (G

John Walsh

Director General



Introduction

1987 was a vear of transition for ILCA, from a Rescarch Department based
on disciplinary units and zonal research programmes to one that follows the
Centre’s new thrust-based research concept. Much of the vear was spent in
refining the research structure vuthned in the strategy document, and in as-
sembling the resources to put the new research programmes into place.

This reportis structured along the ines ot the sixcrescarch thrusts: Cartle
Milk and Meat. Small Ruminant Meatand Milk, Aninal Traction, Animal
Feed Resources, Trypanotolerance wind Lisestock Policy and Resource Use.
We believe that reporting the 1987 research programme under the thrust
framework provides a usetul indication of how a large parc ot the Centre's
carlier work fits castly within the thrusts, and how the thrusts help focus
ILCA'S rescarch at varnious sites.

The 19587 reportis ahmostequally balanced benween the commodity and
strategic rescarch thrusts. I future vears this balance will change, with more
of the report being taken up by commoditv-thrust reports, as results from
the strategic research feed into the development of improved technologies
for the production of nilk, meat and traction.

This Annual Repere demonstrates the strength and depth of ILCA s re-
search programune, and the tocus provided by the thrust framework bodes
well for future progress towards sustainable production trom livestock in
sub-Saharan Africa.

AT,

Kurt | Peters
Deputy Director General (Rescarch)
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Cattle Milk and Meat Thrust

l)cspiu‘ @ daunting array of technical, policy and institutional problems,
there are major opportunities to increase cattle milk and meat production in
many parts of Africa. These opporeunities take different forms according o
ceological zone and region:

I humid Weseand central Atrica, the potential is vast in the long term
i trvpanosomiasts and dermatophilosis can be controlled and the
number ot cattle ot appropriate breeds increased,

The subhumid zone of West Africa otters perhaps the best opportunity
in the medivm term, because ofits reasonable potential for torage pro-
duction combined with comparative freedont from tsetse tly, lower cul-
nvation pressure on the land and a relatively Large existing cattle herd.
The highlands of East Africa are well supphied with meat but also ofter
a mujor market tor milk it forages can be accommodited in cropping
SYstens.

In southern Atrica markets are snualler, but dhe cconomic environment
appears o e relatvely favourable, offering an opportunicy for geo-
graphical expansion ot our ctforts in sub-Saharan Africa.

I the first three zones, the need or opportunity to create an impact ap-

pears to be greatest. Ho wever, we also recognise the need to conduct relevant
rescarch i those parts ot the semi-arid zone where seasonal milk surpluses are
available, indicating that dairy production there can be enhanced.

Objective

Fhe i objective of the Catde Milk and Meat Thrust in the medium term
15 to tind olutions to the njor constraints to increased cattle milk and meat
production m e mixed crop=livestock smallholder farming systems of sub-
Saharan Atvica,

Reproductive wastage and
hygiene management

The poor reproductive performance of zebu cattic is primarily ateribueed to
(1) Tate puberty and sexual maturiey in males and temales and, therefore, late



age at first parturirion, (2) long postparcum anoestrus poriods resulting i,
long calving intervals and (3) overadl Tow tertiliey rates. 1 hiese fetors which
arce caused by interactions of poor nutrition and husbandry, and discase, are
responsible tor high reprodductive wasaee in zebu catdle.

he nian tocus e work under this theme s ondetermining the basic
constramts to cattle reproduction Lo that strategic interventions can be de-
signed to reduce their impact o annnal productiviey, espectally i siall-
holder tarminy sysiems. The etfect of health on reproduction and overall
hvestock productvity is also bemg researchied. Atpresent the work is carried
outonly in Ethiopia, butrescarch protocols were prepared 1987 for similar
work i Kenva, Mali ond Nigeria,

Therescarchvis primarily dirceted towards quantitving the effect of sera-
tegic nutridonal supplementation on growth and reproductive performance
of young animals and the postparzum cow. As partotan evaluation of spe-
cific reproductive phvsiolosy patterns in zebus. studies were undertaken to
characterise the oestrons evele ot the Fast Atvican Zebu, oubertal develop-
ment of growing heiters and bulis, reproductive capacity of matare bulis,
and the intlucnce of nutritonal supslementation and suckhing intensity on
the postpartuny reproductive performance of zebu cows,

Zebu cow reproductive function

Factors afiecting oestrous pattern of zebu cows

The oestrons behaviour ot the zebu cow was stadied inorder to better under-
stand its physiology and thereby improve i exploitadon in crossbreeding
programimes. A stady on the sexunl behaviour of 28 7ebu cows waas con-
pleted i 19874l CA™S Debre Berhan statea,

The wverave Tenath ot the vestrous veles was 22,60 + 0.5 davs. with a
range froms 17 o 63 davss Most cveles (8990 Lasted 18 10 24 davs, with no
stgnificant (P 0031 ditference between seasons, The average duration of
oestris was 76 0 hours, with a ranee trom oo 24 hours, Mean oestrus
duratton was sigmticandy (70,03, langer during the dry season than dur-
g the wetseason (3.9 4 6oy 7004 o hours),

More bestrus pertods occurred durmg the day than ar night (39,3 s
ADT e Pion Dy Tns difference was greater during the dev season (62,3 v
3757 than during the wetseason (50,3 va 4337000 Irrespective of season,
mounting acovity was lov - hetween sunset and dawn but mereased towards
suntises Stnndar o oestrus onset pattern, das time mounting activity showed
two pronument peaks: trom 0630 to 1030 honrs and 143016 1830 hours, dur-
g which 18.7% and 297, of the mounts occurred (Figure ). Mosto mount-
mg actvity occurred at the beginning and end of the oestrus period. Ovula-
ton occurred 25.8 2 3.2 hours atter oestrus onsct, primartly during the day
(625 v~ 37.5%) and trom the right ovary (3:5.2 vy 43.89%,).

Nutrition and pubertal development of heifers

Nutritional supplementation hastens the onset of puberty in both zebu and
crossbred heifers, even it the supplementation is limited to the prepubertal
dry scason. Subsequent pregnancy percentage was almost doubled by
supplementation in zebu heifers and increased by 10% in crossbred heifers

(Table ).
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Data are being analysed to determimne the relationship between visual
observation, ovarian palpation and plasma prog ssterone values as indicators
of the onset of puberty in heiters. A number of blood metabolites are also
being assayed to assess their importance in evaluating the nutrtional status
of aninmials and the relationships of the nictabolires 1o onset of puberty and
stitbseguent fereility.

Reproductive performance of postpartum cows
Effert of body weight and body condition at mating on
postpartum reproductive perfermance of zebu cows

A 2-ycar study onthe major nactors mfluencing the reproductive performance
of the postpartum zebu cow in tour single-sive breeding units approached

Table 1. Chrowth and repraductive pavameters of Boran and Boran-Fricsian hetfers mated over a
A-month breeding weason, Lithiopr, 1987

Boran Boran-Fresian
Parameters Supplemented Control Supplemented Control
No. of heifers 21 24 2 20
Ne. matcd by 120days 13(61.9)" 5(33.3) 20(9¢.9) 16, (80.0)
No. pregnant 11(52.3) 6(25.0) 19 (56.5) 15(75)
Mecan body weight thg) 206) 175 230 213
atbeginning ot breeding
Mean body weight (kg 2364 2i9.8 296.1 282.7
atend of breeding
Mean wither height (cm) 1125 113.2 116.1 i17.4

at beginning of bree ling

* Numbere in brackets indicate percentages.



completion at Abernossa ranch. Preliminary analyses of data collected dur-
ing the 1987/88 breeding scason indicate an average pregnancy rate of 84%
in Boran cows. Chinges in body weight and body condition during the
breeding scason seem to have a greater effect on pregnancy rate than body
weight at the beginning of the breeding scason.

The pregnminey rate of non-lictating cows was about 5% higher than
that of lactating cows. This ditterence was small, probably because the ani-
mals were all in good condition at the beginning of the breeding season,
which comaided with the end of the wet season.

Effect of supplementation and suckling intensity on
postpartum reproductive performance of zebu cows

A study at Gobe ranch on the influences of nutritional supplementation and
suckiing intensity on the postpartinm reproductive performance of zebu
cows that calved during the dry season was completed in 1987 Preliminary
analyses ot the data indicate that supplementing teed with urea/molasses
blocks (109 urca) shortened the postpartum anoestrus period by 67 days in
continuously-suckled Arsi Zebu cattle (199 vs 132 days) and by 46 days in
cows suckling their calves only twice a day (159 vs 113 days) (Table 2). Re-
stricted suckling also reduced the postpartum anoestrus period in both
supplemented and unsupplemented animals. Supplementation reduced pre-
weaning calt inortality by 8 and 20% in continuously- and restricted-suckled
groups, respectively,

Neither cow supplemenration nor suckling intensity had a marked of-
fect on calf growth rate or calt weaning weight. Similarly, no ditferences in
cow body weight and body conditien changes were observed in the four
treatnient groups,

Plasma progesterone levels are being assayed to establish the pattern of
release of the hormone in postpartam Arsi Zebu cows and its relationship to
the resumption of postpartum ovarian activity. Selected blood metabolites
are being assayed to determine the nutritionzl status of cows and its relation-
ship with postpartum ovarian activity and subscquent fertility in these cows.

Table 2. Dostpartum ancestrous interval in zebu cowrs at Cobe, Lthiopia,

Postpartum anoestrous period (days)

Treatment group Supplemented Unsupplemented Difference
Continuous suckling 132.3 199.0 66.6
Restricted suckling 113.5 159.3 45.8
Difference 18.8 9.7

Reproductive studies on male animals

Using superior bulls improves herd fertility and hastens genetic progress.
Variation in bull fertility can be responsible for large difterences in coneep-
tion rates. Reproductive traits must, theretore, be an integral part of the
selection process.

Several studies were undertaken to (1) characterise the effects of scrotal
circumference, epididymal weight, epididymal sperm reserve and sperm
concentration on the reproductive capacity of bulls, (2) assess the influence



of scason on the reproductive capacity of mature zebu bulls, (3) characterise
the patterns of sexual development and maturity in zebu and crossbred bulls
based on quantitative histology, (4) determine the influence of dry-season
nutritional supplementation on groweh, sexual development and sexual
maturity in zebu and crossbred bulls, and (3) determine the influence of bulls
on herd fertility in a single-sire mating svstem with Boran cattle at Aber-
nossa ranch.

Prefimmary resules indicate that zebu bulls matured sexually fater, had
smadler and lighter testes and epididyimides, smaller semmiterous and
epididymal cubule diiometers and fewer sperm reserves than crossbred bulls
of the same age. They also tended to produce a smaller volume of ¢jaculare
than crossbred bulls. with fower sperm concentrations at puberty. Dry-
scason nutritional supplementation reduced age at puberty i both zebuand
crossbred bulls, and increased testicular wize and semen qualicy. Nutritional
supplementation raised testosterone levelsm both genotyvpes. [nasingle-sire
mating svstem with Boran cattle, sire=bull had an important cttect on preg-
nancy rate of cows. Pregnancy rate ranged trom 78 to 92% tor tour sire=bulls
and was related to some semen traits of the bulls at the beginning of the mat-
NI Season.

Feeding and management systems

Rescarch under this theme tocuses on developing combined feeding and
management technologies to inercase milk and micat output from small-
holder production systems. In 1987 studies were conducted in Nigeria,
Ethiopia and Mali.

Supplementary feeding of calves

Phosphorus supplementation for calves
in the Ethiopian highlands

In Ethiopia. as in many tropical countrizs, the dict of calves after weaning is
almost exclusively low-quality roughage, cither native grass hay or crop
residues. This dietis low in protein, digestible energy and essential mineral
nutrients, particularly sodium. phosphorus and copper. A study was con-
ducted in 1987 co examine the response of Friestan-zebu crossbred calves to
supplementary 2.

The calves were ted a basal diet of native grass hay, supplemented with
molasses/urea (10% urea) (control group). mol\x\u/mu plus potassium
dihydrogen phosphate (KHLPO,), or noug cake (Cricora abyssinica), The
amount of phosphorus supplicd by the KHPO was equivalent to that sup-
phied by the noug. All thiree dicts supplied similar siounts of N,

The growth rue of calves receiving inorganic P Wi significantly
greater than that ot control group calves (181 vs 119 ¢ d7h p<o, 01, The
growth rate of calves receiving noug was significantly Inwhu than chat of

calves supplemented with inorganic P (287 vs I8t ¢ d775 P<0.01). There
were no significant ditferences amonyg thc groups in (ud mtake or digestibil-
lty Supplenientary P from nouy was used more cfticiently tor skeletal
mincralisation than that trom KHLPO,.

The resules of this study indicate that supplementary P and N provided
by protein, e.g. from otlseed cake, arc used more efficiently than if provided
by non-protein N and inorganic P.



Supplementing calves in the Nigerian subhumid zone

An carlier study on the effects of supplementary feeding on the productivity
of cows in agropastoral herds in the Nigerian subhumid zone (see ILCA An-
nual Report 1985/1986) showed that the greatest effect was on calf survival,
which increased from 71.8% to 86.3% (P<0.001). This was due to increased
milk production by the cows. However, milk offtake increased only
slightly, from 300.2 to 312.5 litres per annum. Herd owners milked supple-
mented cows longer than unsupplemented cows and thus extended their
lactation anoestrus period. A« aresult, supplementary feeding had no signif-
icant eftect on calving percentage (58. 1% vs 533.8%). These results indicated
the need to supplement calves directly to encourage increased milk offtake
and carly weaning.

Calves in three herds were therefore supplemented with cotronseed
cakeand wheat bran during three dry seasons. Measurements taken included
calf survival and weight gain, and milk offtake, calving/conception rate and
calving interval of the dams.

Supplementary teeding did not significantly (P>0.05) aftect calfweight
gain or survival. Milk otftake was also not affected by calt supplementation.
The calving/conception rate of cows with supplemented calves (58.3%) was
28% higher than that of cows with unsupplemented calves. They also had
significantly  (P<0.03) shorter calving intervals than those with un-
supplemented calves (Table 3). These results indicate that supplementing the
calves reduced Lictational and nutritional stress on the dans,

Table 3. Swn of cows with supplemented and non-supplemented calves in 1987, sublwmid = me,
Nigeria. Observed effects are due 1o calf feeding practice in 1985 dry season.

Supplemented Non-supplemented
Class No. Yo No. %o
Total number 24 11
Calved 12 50.0 5 45.5
Pregnant 2 8.3
Open 1 9.5
Sold 6 25.0 2 18.2
Died 4 16.7 3 27.2
Calving interval (days) 745 788*

* Treatment effect stgnificant at P<(1.05,

The use of locally available feeds for supplementing caives
in southern Ethiopia

During the dry scason, grasses available on unimproved grazing lands are
deficientin both energy and protein. Although much work has been done on
the introduction of legumes to correct this deficiency, very little work has
been conducted to determine the usefulness of native legumes already utilised
by African agropastoralists for dry-scason supplementation of runvnants.
This rescarch evaluated three locaily available legumes as protein and
energy supplements for calves in the rangelands of southern Ethiopia. The
study compared fruits from Acacia torrilis, leaves from A. brevispica. and
cowpea hay (Vigna ungniculata) with lucerne (Medicago sativa) hay. Initally a
growth trial was conducted with sheep to determine the nutritive value of
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these feeds when used as supplements to poor-guality hav. Six entire male
Menz sheep were asspgned to cach dict. Acacia rorilis, A brevispica, 17 un-
guiculata, and M.sativa were ted atlevels that supplied 50 ¢ of crude protein
aday. Unsupplemented hay was used as the control.

All suppiements increased the growth rate ot sheep over the hay diet
alone and there was no significant difterence i growth rates among the sup-
plements (Table ). All supplements had a substitution cttect on hav intake
(Table 4 Total mtake was highest tor the cowpea treatment ad Towest for
hay. These results indicate that Tocally available teed resourees in southern
Ethiopia are equal to lucerne as supplements to dicts of poor-quality yrrass
hay.

Furtherexperimentation is bemng conducted to validate these resules. A
metabolism trial with sheep will determine the utilisation of protein in the
feeds. A calf growth trial under simulated pastoralist management will vali-
date the use of the feeds as supplements tor calves,

Table 4. Intake and growth rate of sheep fed locally avadable feed veowrees as supplentents to poor-
quality yrass hay, Brthuopia, 1987

iagnas
Aataa Avrda ungni- Medicago
tortiliy hrevispica calata sativa Grass
{fruits) (leaves) {hay) thay) hay
Growthrate 52.6a 53.1a 56.51 331 31.2h
(& d7)
Grass hay intake 123b S510b 470b 438b 680a
(g d™)
Towalintake 759a 747a 81 7904 680b
(@4

Within rows, means tollowed by the same letter do not ditter signiticandy (P<0,05),

Partial suckling

The citecrs of partial suckling on the productivity of Fy Friesian X Boran
crossbred dairy cows were examined at Debre Berhan, in the Ethiopian
highlands. Altmough s generally recognised that the calf must be present
to stimulate milk Tetdown in zebu cows, this is not thought to be necessary
with these crossbred cows. Under Edhiopian Manistry of Agriculture recom-
mendations, calves are notsuckled other than immediately after prtarition,
and the calves are reared by bucket teeding. In practice it is common tor them
not to be suckled acall, However, work elsewhere has demaonstrated that
partial suckling increases milk otttake, reduces calf mortality and morbidity,
increases calt growth and improves udder healeh,

In this experiment, partially-suckled calves were allowed to suckl: their
dams for 2 minutes before cach mitking until weaning at 3 months of age,
while bucket-reared calves received a total of 255 kg of milk over the same
period. The treatment ot bucket-reared calves was comparable to current
Ministry ot Agriculture recommendations. Dams i cach group were fed
grass hay ad libimm and supplemients of 2 kg of noug cake per day and ad
libitm molasses/urca (10% urea). Key results are shown in Table 5.

Partial suckling signiticantly mcreased calf growth rate to -veaning,
from 0.31 to 0.53 kg head™ d™' (P<0.01). There were no difterences in calf
growth after weaning, and the 20 kg difference in liveweighe achieved by
weaning persisted until the calves were 9 months old, when observations on
them ceased.
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Total mill offtake was notsignificantdy attected by treatment, although

the Lactation milk offtak e trom partiallv-suckled cows exceeded that of un-
suckled cows by 15200 Parnal suckling delaved retur e vestrus atter calving,
but this was partdy compensated for by the fower services per conception
needed by partadlv-suckled anmads, and calving inerval was not steniti-
cantdy imcreased.

Table 5. Mo productieiy daracersens ot gosshred Consand then o vosiehye ted to el parteal
skl or bucket seaving, Debeo Bevian | | thopes, 18T

I'reatment

Partl Bucket

sucklmg rearing
Milk otttak e
Pre-weanmg (utres) 4349.6 453.6
Whole Lictation (livres) 1894.1 1644.6
Lactation fength (davs) 341 303
Caltgrowth
Birth towermmg thy ) 0.53 0.31**
Weanmy toDmonths (hyy d7h) 0.42 0.41
Reproductive duta
Calvimzto first ocstrus (days) 101 41°
SErvices per concephion 1.3 1.9
Calvingantenval adans 391 355
Yo Ihatterenee \lf,'_llll"n antat Pynos

Iutterence comtioant at P

Fhe totad nilk producnon of the cows with bucket=reared calves (1.c.
otttake plus calt allowancer was virtually identical o the total milk otfiake
from the partialiv-suckled cows (2000 vy 1894 Tires),

A second trial was started to examine the etteces of basal ration quality
on responses to parcad suckling, Over the st on davs of Lictation, partal
sucklimg sieniticantlv mereased calt growth rate (0,335 o 04 ad p<nng),
Preliminary resules mdicare that ik oritabhe s inereased by both partial
suckling (20%0) and by teeding higher-guality basal ration: cowws ted oaten
hay vielded 13" nrore nlk din those ted native grass huy, Final resules, in-
duding the ettecrs of parnad sackling on feed make of cows, will be com-
prled at the end of the expormient i 19S5,

Ina comparson ot the effects of partal sucklimg on fiese-calt 1
Friestan>Avstherters and 7370 Fricsian herters, partal suckling had a greater
ettect on nilk offtakem thie By hetfers. This was due to milk letdown prob-
femsan by heiters sohen dhiev were nilked 1 the absence of the calt,

The resules accumulating from these studies ndicate that partial suck-
hng offers substimnal ad=ntages for smaliholder dairving using crosshred
cows, espectally wiere feed qualivy s sutticriendy higly to support high levels
of itk production.

Heifer rearing using crop residues and byproducts

An experiment was conducted at Debre Zeit, Ethiopla, to determine
whether poultry litter can replace urca in molasses/urea mixiures given as a
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s‘upplcmcnt to growmg herters ted a ravon based on ad libinim maize stover.
Replacing urea with poultry livter would reduce teed costsand inerease adop-
tion at the smallholder Tevel.

Pwo waerght classes o crosshred heters, mually weighing l()"*. and
250 Koo were used. Control anmmals were ted st oo dav o a 10% urea/
molasses nustore In the rreatment sroups the S0y ot urea were replaced by
256 0r St g ot ponltey hieers swhich supplicd approximately 43 and 90%, re-
spectivelve ot the guanty of Nospplicd by the urea, Over 4 months there
were no stgnifiomt diterences i rates of weight gam amony, the groups,
Dailv \\uwln sams were 310, 233 and 270, u\pumul\ I'he \Il\'l][l\ lower
rates tor the }mullr\ fieer coroups were commensurate swath the lm\u levels
of supplententary N

e appears that poulory bieeer can subsniute tor areain such rations, and
work i progress to establish the opunmahinclusion rate ot poultry litter fer
post=x camng cadt-reannyg packages mowhieh the major feed resource is low-
quality crop resrdue,

Feeding strategies in the Nigerian subhumid zone

hoprovimg cattle nutrition contmues to be the major focus of TLCA'S re-
search at Kaduna me th e Nigerian subhumid zone. The mam innm.‘.l(io"
under test s the todder bank package, aimed ar providing supplomentary
protem durmg the dev season,

Hords with aceess to reasonably well escablished and managed fodder
banks areemincantly more produe e tl) a1 those without aceess to todder
bankes bur thar producovity s sull far below breed potentiall “Thore are
three possable reasons tor thns:

U Lick ot protem e the herbase s not the only constramt on animal pro-

oo
o the quantny o compositon ot the protem supplement may be in-

adequates on
) the teedmy reaime nnghtnot be appropriete.

Research has now started on mmeral nutritgon and on an alternative
source of protemn to supplement the Tegumes. The teeding regime is also

hL'iIl;: I'C.l\\c\\ul.

Mineral nutrition

EFarber chemicabanadveses ofsods and plinty mndicate thar deficiency ofminer-

Alvspartcalarty phosphorous, may be seriously imting the productivity of

cattle Al was setupon cooperation with the Natonal Veterinary Re-
search Tnstiiuee, Vo to mvestigate the madence ot mineral deficiency i
agropastoal Berds s determime the extertio which mmeral supplementation
s tradiionally prrcased and determime the offieet of regular mineral
supplementation o the productivity ot herds with and without aceess to
todder banks

Fhe stady covers abaout ono aammals e 16 herds belongmy to agropas-
toralists i three Tocanons. The Tocanons ditter in the proportions of land
under vanges croppmge o tlood plan and thus Jeiter alsom teed resovrees.
Fhese ditterences trcthitate vecssinent of the inpact ot mineral supplementa-
von under a4 ranve of teedime conditons. Annmals are ottered n)mpictc
minceral blocks supplving ol cvsental clements. Control-group animals are
oftered sodmm chlorde biocks sinee salts tradinonatly provided by the herd
owners. Table 6 shows the treatment eroups and cattde numbers. Another
group ot aniimads dut receive nosupplement was added Lager.
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The condition of alt animals improved through the end of the wet sea-
son in October (Table 7). Although mineral supplementation was started
only 1 Augustit appears to fave already had an effect on animal condition
by November,

Table 6. T'reatment groups and cntle members, . al sipplementanion nal, Nigeria, 1987,

Salt
Mincral supplement
Location Treatment supplement only Total
Kurmin Biri +F/B(A) 10 159 269
Kurmin Biri —-F/B(B) 52 33 85
Madauchi =F/B(C) 75 55 130
Ganawuri =F/B (D) 70 56 126
Total 307 353 610

Treatment: A Kurmin Biri - annmals with fodder bank.
B Kurmin Biri ~ animals without fodder bank.
C Madauch - amnals without todder bank.

D Ganawurt = anmimais without todder bank.,

Table 7. Mean condinost score of mineral- amid salt-supplemented
animaly, Nigeva, Augut-Novenher (987

Withminerals Wath salt only
Treatment August Nov August Nov
A 31 4.1 34 3.6
B 2.9 4.4 29 4.1
C 3.4 30 5 2.8
D 3.7 4.5 18 4.3

Feed supplementation and cattle productivity
in agropastoral herds in Mali

The aim of this study is to determine the impact of dry-scason feed
supplementation on the productivity of cattle herds in the agropastoral sys-
temis of Niono revion, in the seni-arid zone of Mali.,

The study was conducted m two villages, Kala Nampala in the millet
subsysteni and B10 i the rice subsystens. Pregnant cows were fed 3.5 kg of
cowpea daily at Kala Nampaia and 1 or 2 kg of coarse rice flour datly at 1310,
The basal dicts were bush hov at Kala Napala and harvested rice residues at
B10-The supplementary tecd was provided for appreximately 3 months
before calving, Feed supplementation:
¢ improved the physical condition of antmals at Kaia Namypala;
¢ increased totad milk production by 17% at Kala Nampala and by 379% at
B1o;
reduced calving interval at Kala Nampala;
increased birth weight by 27% ac Kala Nampala and by 17% at B10;and
increased calf growth up to 90 days at Kala Nampala and up to 60 days
at B10.
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Feed resource assessment in semi-arid Kenya

The semi-arid region in Kenya constitutes about 20% ot the Lind nuass (114
miltion ha), contains 18% of the human population (2.8 million) and 35% of
the livestock biomass (4 iillion catdle, 3 million sheep and 4 million goats).
Smualtholder tarmers occupy 25% o the land, comprise over 70% of the total
population and keep milhon cattde and 3 mathon snmall rumimants,

Sinee 198611 CA Tas participated o on-tarm research started by the Na-
tonal Dirvland Farming Research Stauon and UNDPEAO i Machakos
District. The emphasis s on developimyg feeding svstems tor crossbred dairy
cows in order to achieve increased and sustained production ot milk for
domestic use and sale.

The tarms bemy studhed are i the southeastern pare ot Machakos his-
trictand are representative ot stioallholder mixed-farms in the semi-arid zone
of casterin Kenva, The area receives 700-800 i mean annual rainfall, with
2530300 mm o cach of the two growing seasons, Overall tarm size ranges
from -4 to 15 ha. The arca ot cropped Lend iereases from 2.5 to 3.0 ha wach
increasing tarm size, Most cropped bind s plinted with maze/gran legume
mtercrops. The amount of land potentadiv avalablc tor grazing ranges trom
abeut T hectare ensmall tarms to 610 hectares on Jarger tarms,

Assessment of feed resources

The principal components of the teed rescurces were sampled during 1987 to

provide 1 basis tor the development o' teed budgets and teeding strategies.

Sampling concentrated on rangeland vegetation, maize restdues and planted
b 8 i

torages,

Rangelands and pastures. Larly in the wet scason grazimg pressure on the
rangelands was high and scanding bromass ranged from 0.3 to Lo e DM ba .
O ungrazed Lind accumulated vields ofup to 5t DM ha were measured
after a growing scason of 3 months, However, a grazable vicld of 1.2 ¢ DM
ha! per season was assumed m budgeting feed resources.

Terrace bunds occupy an average ot 10% of the cropped Lind on most
farmes, On weli-managed tarms, indigenous perennial grasses (Cenchirus
cdiavts, Pawiciony maxinmon, Cynodon dactylon, Chiloris roxburghiana ete) grow-
iny on the bunds vield up to 3 ¢ DM ha™ at the end of the growing season
Thus, dhaoteerraced croplind could produce 1.5 tonnes othay twice a vear.

Maize residues. The marze crop i the 19877858 short rains provided an esti-
mated .64 © DM of edible residus per hectare (Table 8), compared with
about 1 tonne per hectare tor matze arops in the 1987 lonyg raims,

Planted forage. Bayra (Peaniserinn purproeum X P typhoides) was planted as a
torage crap in e 1984 but was not explo’ted for cut-and-carry fodder until
crossbred cows were sssued m carly 1986,

Early in the sherrdry scasen (February 1987) tarmers had an average of
220 DM ot standing grass crop per hectare. Heavy exploitation of the crop
for teed had reduced the standing crop to 0.0 1 DM ha! i July. Applying
farmyard manure at the end of the long dry scason, m late October 1987,
mmcreased plant cover and plant height and doubled vields (Table 9). How-
ever, the mcrease m edible leat was less because of the inerease in the propor-
ton of stem in taller plants.

Although the potental production of planted forage is much higher, a
realistic estimate of forage outputis 3 ¢ DM ha™ per scason, 6 t year™
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Table 8. Average yields of maize vesidues in dister fasms in somi-
arid castern Kenya.

Edibde vield

Toul

yield Percent .
Components DM o total tDMhy
Cirain 1o 20" 0.2
Flusks and cobs 0.4 00 0,20
Leaves 0.8 v 0.76
Stalks 1.6 30 0,48
Touwl RN +1 1.64

" Spiltgram and bran.

Table 9. Tl cisecr of manire on yield parameters of bajra grass
Penntsetim purpureunt X P eyphotdes s’ wemi-
anid castern Kenya, 1987,

Manure .1ppli(.uinln
(tfreshyweighcha™)

Parameters 0 4 b
Plint cover (") 52 46 91
Canopy heightom) 0.8 b 1.5
Greenvield (tha ™'y 10.3 24.7 24.2
Drvviela (tha™) 32 7.4 7.3

Mean ot two farms with three replicates in cach.

Feed budgets

Estimated annual todder production ranged from 15t DM a year on 5-hectare
farms to 400 DM & vear on 13-hectare farms. On small farms crop residues
and planted torages provided 80% of all todder. compared with only 30-40%
on the larger tarms. Feed availability per TLU varied from 2.1 to 4.0t DM per
vear (5.71o 1 L.oke DM A, Thus feed avatlability was generally adequate.

Conditton scores of cattle at the end of the long dry scason (September)
alsoindicated that feed supplies were generally adequate. Only 12% ot cattle
scorail were in poor condition, while 34% were in fair condition and 33%
were m good condition. Cattle on Larger farms tended to be in better condi-
tion than chose on smaller farms.

Feeding strategy

The current teeding syster cannot support high-vielding crossbred dairy
cows. The planned teeding strategy is based on supplementing the basal diet
of grazing, maize stover and grain-legume residues from 1 ha of planted torage
(0.5 ha grass, 0.5 ha lencacna). The planted forage would provide 4:5t DM,
which would be sufficient to supplement two cressbred cows and their fol-
lowers, delivering a diet averaging 55% digestibility and 8% crude protein
throughout the year.

At current milked-out vields of 5=7 litres a day over 9 months, annual
output from a crossbred cow is approximately 1100 Jitres of milk and 100 kg



of calf hveweight. At KShs 3.5 per Jitre of milk and KShs 10 per kg dive-
weight this production is valued at KShs (1830 (USS3003. The maximum
productivity that could be expected tromea zebu con s 430 litres of milk and
70 kg ot calt, fora value of KShs 2300 per brotiting cow per vear.

Changing systems and the role of cattle

Cattle in the derived savannah of humid Nigeria

A survey of cattle i the dertved savannah ot the Nigerian humid zone was
started in the diy season 1986 and continued during the 1987 rains. It showed
alrge and relavely settded and stable population of cattle based perma-
nently i the zones Mostor the cattde were of non-trypanotolerant northern
breeds. The predonnnant momagement and ownership systen is that of the
Fulini-owned herd managed by the extended tunily, There is licde seasonal
migraton, teed supplerents are used relatively Titde and the use ot veteri-
nary mputs is vartable, Nevertheless, herders consider discase ana poor feed
quality to be the muin consiraints on productiviey,

I concurrent study, trvpanosomiasis mtection rates varied between
A and 28% 0 cattle herds movarnous states insouthwest Nigeria, The over-
Al mtection rate swas %0 Rates were hivher in the wet season than i che

tll"_,' SCASOTLY,

Bunapi-Friesian cosbred cartle grazing a pastoralist’s fodder bank in the late wee season, Kurmiin Biri, Nigeria. Better feed resources allow: wse
ef more productive arossbreds for milk and meat production.
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Crop-livestock interactions in northern Nigeria

A survey i northern Nigeria during 1987 showed thar crop-livestock inter-
actions vary wideh among agro-ceological zones, The valie placed on crop
residues s higher e drier 27ones. Residues are grazed tree nthe subhumid
zone around Kachu, while o the drier areas of Baoachi and Katsina pas-
toralists have to pan farmers for aceess to crop residues. Manuare is cheap in
Kachia but expensive i Bauchi and especially m Katsing, where there is a
well-detined market for manure, Animal traction is not used in Kachia but is
widelv used i Bauckiand Kasina,

The demacanon between ethinie groups that awn livestock and those
that are FOP LATHICTS 15 10st promment m Kachu, where they form separate
commumues Incontrst many ofthe frmmg groupsm Bauchi and Katsina
trace them ancestoy towdentarised pastoralists. These ditferences are reflected
i bind ovenceship paterns, which canitluence the adoprion oftechnologies
that involve the use of Lind. Setled pastoralists m Baudhi and Katsing own
toe Land they Srme and henee may iind it casier to adopt fodder banks and
ather torage technolosies than the FulBe, such as those in Kachia, who have
o nevotate with local tinmers for Lind on which to plan tosages. These
problems may not be readily evident in the short run when, tor example,
there are onlv o tew todder banks but they are likelyv o aftfect adoption in the
lone term

Cornbined farming and livestock ownership in northern Nigeria

As noted above the tvpraal sitwation o the subhumid zone around Kaduna
iscthiespeciiston mto caluvaung and agropastoral communities. How-
crerat Ganawunadpeentio TRCA's other case study arcas, aldhough the
people e i preally calivators some own eattle. iowas thought that owner-
ship orcatde by calovators s mereasing and 11CA m cooperation with the
Universiy of Bergen, has been mvestigating the imphcations ot this trend
for mmovaton,

In convast to cvher stmpions, it was found that the propornon of
Aten households e Ganavant that owned cattle in 1987 was similar to that
reported an the carl 19605012 w0 13700 Thus there is o ahparent mcerease in
the ownership ot catde by calivatons m the area. The agropastoral FulBe still
own more than 9070 of the catde i the area, There s lietde mregration of
herding with cropping, Abou 70% ot the land is cultivated, which provides
ample crop residues and weeds tor dry season teeding, However, during the
ramy scason there is ashortage of grazing, made worse by the lack of access
between cropped ficlds to fGallow Tands. As i result, the FulBe move their
herds toareas as far away as Gombe and Bauchi to find grazing during the
crop growing scason. Cattle belonging to farmers are restricted to hillsides
which, although in the nerghbourhood ot the farms, are oo far to ailow inte-
gration otherding with cropping. Fields owned by fannily units are smail and
widely dispersed. Tois thoc unlikely that forave innovations for catele will be
widely adopred, and true nuaed tirming is not practicable.

Although the timportanee of cattle to the Aten farmers seenis to be de-
chining, that of sl ruminants, mainly oats, is increasing. Fitty-five per-
cent of Aten houscholds own goats. Innovadons aimed at small Tuminants
theretore huve a much larger target audience. They are also casier to adaptro
the current farming practices because, for example, todder banks for small
raminants are smaller than those for cattle.
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The production goal mastly cited by livestock producers in the miller
subsystem was to have antmals as 4 store of wealth that can be used during
periods of drought, to pav taxes and during religious ceremonies. In the rice
system, the most important goal is to increase the size ot the herd.

The agropastoralists in che sample believed herd productivity depends
toa large extent on the herder and that a good herder is an assurance ot high
herd producdvity,

Milk production in Mali

The mportance ot milk production in Mali was investigated as part ot a joint
project between [LCA and the Insttut nacional de recherche zootechnique,
foresticre et hydrobiologique (INRZETH. A survey or 450 houscholds in
subhumid Mali at the end of the 1987 rainy seasor showed that daily milk
offtake averaged 2.9 Tires per family, 729 from cated ind 28% from small
ruminants. Fhe households milked an average o 138 cows and 1,54 small
ruminants. Averave datlv ofitake was 0.9 lives per cow and 0.3 itres per
stmall ruminant,

Altheugh 18" of the total milk otttake was sold. only T1% of families
sold matk. Milk was prinvarily sold by the traditional herder group, the Peul.
Other cthnie groups retamed almost all their milk for hone consumption,
Little mulk v processed because producers cencrallv thoughe that total
ofttake was too small to justty processing. Where milk was processed it was
allowed to sour orwas churned o provide buteer for home consumpuon,
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Small Ruminant Meat and Niik Thrust

T any e st e et

M cat from sheep and goats accounts tor almost 30% ot the meat consumed
i Atrica, and s an especially important iarketable commodity for the
poorer tarmers in sub-Saharan Africa. Consumer demand is particularly
high during religious tesuvals and caltarad celebrations,

ILCA s research on sl ruminanes s Tocated i three major areas:

¢ Thesemi—arid zone—perhaps the mostimportant, inrerms ot both need
and potental pavott, and where there s room for considerable growth
mexports” of hive anmals to njor consumer areas,

¢ The highlands of East Atnica, selected because they provide 4 muajor
opportunity tor increasing the production and marketing ot sheep.

o The hum:t zone. and to some extent the subhumid zone, ot West
Atrica, wher weseek to raise the productiviey ot both sheep and goats
and where both the markees and the potential for forage production
CNIst.

Objective

The objective of the Small Ruminant Meat and Milk Thrust in the medium
term 1 to develop solutions to the constraints to increased production of
small ruminant meat and milk in the mixed crop-livestock farming systems
ot sub-Saharan Africa.

Economics of small ruminant production

Imovations ammed at increaaing sl raminant production will only be
widely adopred it they are closely linked ro the socio-cconomic environment
i which they are to be used. Work under this theme is aimed at providing
greater knowledge of the sacio-cconomic conditions under which increased
small rummant production 1s feasible.

Small ruminant marketing in humid Nigeria

Price data trom southwest Nigeria were used o assess the etficiency of the
small ruminant marketing svstem. Regression analysis showed that between
65% and 849 of the variation i animal prices was accounted for by animal
characteristics (1.e. species, breed, sex and weight), the time ot sale and the
market in which the animal was sold. This indicates that traders are not able
to use privileged knowledge to obtain inflarod margins. The correladons be-
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tween the price ofwmmals i pars of markets st particular times were also
relatively hish vt coetticion o about 0.8, Although this does not prove
¢chacmarkens are meerated. w provides no evidence tor therr SCRTeYLion,

The price margins betw cen narkees are considerably Ingher than the di-
rect costs obtransporting annnals between the Fardie dinterence i | irpely
accounted tor by e other coste involved i murkenne, such as storage and
traders” comminiog,

Livestock systems in the Republic of Benin

ILCA assisted the Direcuoinde Lo recherche e rononnque of the Miistere Ju
développement rural ¢ de Pacuon cooperative, Peoples Republic ot Benin,
with methodology for rapid apprasal survess of livestock SVSLCHS I two of
the southermn provinees of Benm and with 1 mone detailed sarvey m Mono
Provinee.

A chstered sample o480 firmers was mterviewed at 16 sample points
spread aeross the fom zones of the provinee. This was supplemicsied by
open-ended miterviews and discussions at village, districr and provinctal
levels, Data were collected on hivestock tvpes and numbers, their manage-
mentand mterraton with the farnime svstem, and constraints on mproved
productivicy,

Gocts were the mose numerous species atter poulin in all zones, fol-
lewed by pres or i the savinnaliareas sheep, Mostcattle were managed by
Fulani. Kicchen waste and fohage cot from fallow lind were the oL
sources of teed torsmall vuminanes although sheep were otten tethered and
grazed. Pesee des peties vianinann (PP appeared o be amajor cause ot small
raminant mortaity, Consiraings were identitied relating both o the system
of production and to the vocto-cconomic environment. ‘The tormer included
discase. feed scarany, ek of water. and housing. Socio-cconomic con-
straines included aninadequare extension service and livestock thetr,

Genetic resource evaluation and
breed improvement

Morce infornntion is nceded on the genctic potential for meat and milk pro-
duction ot Aftican snull ruminant breeds. ILCA'S activities are aimed at
tillivg this gap in knowledge by collecting and classifving prodJuction data on
ndigenous breeds ot sheep and goats under a range of environments.

Performance of Ethiopian sheep breeds

Male lambs of the Arsi, Menz and Wello breeds were fed high orlow planes
of nutrition to determine their genete potential for growthand toinvestigate
whether they ditfer im maximum hveweight attainable or in their response to
differences in levels of teeding,

Groups of 36.anmmals nitaliv averaging 6 months old, were fed a con-
centrate mixture cither ad libingn or at 100 g per head per day, in addition to
a basal dict of wd dibinn grass hay. Six representative animals from cach
group were slaughtered at o, 10.nd 12 months old and their carcase compo-
sition studied. Initial slacgheer data are shown in Table 10,

Over the first 6 months of the trial, Arsi, Menzand Wello animals on the
high plane of nutrition gained an average of 115, 98 and 109 g aday, respec-
tively. These growth rates did not ditter significautly (P>0.05). The low-



plane animals gained approximately 40w a dav, agam without any significant
difference between breeds (Figure 2).

The amimuals continue to gam werght steadily, and 1w appears that the
Arstand Wello breeds will reach a iveweight ot more than 40 kg The Menz
breed will probably be smaller.

Table 10, Lunal shasichrer dava prons A Mo and o Laoibe sr 60 18 wnd 32 month old. after
beina ted high or low plaves op racrinion frem € monthis old, Lthiopaa, 1987

Arsi Meny Wello
HP Le Hp Ln Hp Lp
Ape O months
Meanliveweight (k) 16.00 13.2 16.0
Mean carcase wenzht (k) 5.7 4.0 5.6
Mean dressing pereentage 35.6 34.8 35.0
Age l0months
Meanlivewcight (k) 28.2 18.6 238 18.2 25.5 21.2
Mean carcase weight thy) 13y 6.5 10.9 6.3 1.8 7.5
Mean dressig percentage . 493 349 45.8 346 46.3 354
Age 12months
Mean livewerghi (ki) 2.4 20,9 28.6 20.8 34.5 22.0
Mueat carcase weighe (k) 15.8 7.4 13.8 7.6 i7.2 7.9
Muean \il’k'\\lll‘\_{I‘L‘F('.‘lll.l}.‘,’f 48,0 35.0 48.2 36.5 49.8 35.6
Liveweight
(kg)
36 - Low High
Figure 2.

Liveweight changes in Arsi,
Menz and Weiko sheep on
high and lowe planes of
nutrition, Lithiopia, 1987.

T T 1
4 8 12 16 20 24
Weceks in trial

Comparison of productivity of highland sheep

in Rwanda and Ethiopia

A comparison ot the productivity of indigenous sheep in the highlands of
Rwanda und Ethiopia was completed in 1987, The types studiedswere the
East Atrican long fat-tailed sheep in Rwanda and Menz sheep i Ethiopia.



Milking a goat, northern
Nigeria, Sheep and poats are
important sources of meat and
milke for subsistence wnd sl in
sub-Salran Afvica. Fhey are
cspedally paportant o
resetree-poor sunalllolders
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Data were collected on 780 Lambings at stations belonging o the Institue
des sctences agronomiques du Rwanda (ISAR) and on 933 lambings at
ILCA’s Debre Berban station in Edsiopia,

The flocks dittered in breedmg noapement. Young ewes at the ISAR
statious were mated only whenat least 16 months old, or when weighing at
feast 23 kyrwhereas those at Debre Berhan veere nated at first heat, Tn addi-
tion, rams ran with the flock for only 2 months 1 vear (hinuary and July) at
ISAR stacens whercas they ran with flock throughout the year at Debre
Berhan,

These management practices had a large effect on ewe productivity.
Average age at first Linibing was 646 davs at ISAR stations, compared with
473 davs ar Debire Berhan, Subsequent Lombing intervals were also longer in
Rywanda than Ethiopra (395 vs 262 davs). Thus, desoite the larger licters of
Rwandan sheep (142 vs 1.08), the annual productivity of Rw.andan ewes ia
teries of weaned lumb weight was lower than that of Mens sheep (13,5 +
(L75vs 231 £ 245 kg of weaned Lamb per ewe per vear), When expressed in
terms of weaned limb weight per kg o cwe body weight the ditference was
even greater (180 2 0,024 v 0.995 £ 0,109 kg of weaned lamb per kg ewe
postpartun: body weight), because of the lirger size of the Rwandan sheep
(3L we 227 ke postpartum ewe weight).

Further studies are needed to determine the long-term eftect of manage-
ment practices on the lifetime productivity of ewes in both Rywanda and
Ethiopia,

Forage production and feeding systems

Inadequate nutrition is one of the most serious constraints to small ruminant
production in sub-Saharan Africa. Work under this cheme is aimed at alleviat-
ing this constrane by increasing the efficiency with which available feed re-
sources are used and by introducing forage legumies into farming systems to
provide high-qualiey supplementary teed.




On-farm sheep fattening with teff straw and
Sesbania sesban

Previous on-station rescarch indicated that feaves trom the todder tree Sesbania
seshanare an excellent supplement to straw=based dicts in sheep-fatening
svstems, An on-farm trab was conducted aca producers” cooperative in the
Ethiopin highbinds to vertty these resules under Siremers” condinons,

Fen entire male sheep were kKepr mea pen wath a shed roof made with
local maternals and constructon rechinques. Another Toentre male sheep of’
simtlar body waght were managed ander the traditonal sheep rearing
SV \um l he pumul sheep were Iul adict comprisig Noosesban leaves (300 g
head ! Nttt (S0 he, Wy and sal cappro<iately P ot daily
mnkc [lu traditionally managed \llcvp were urazed on natural pastures.
Poth groups were wat ered d. ulv. Penned sheep had access (o4 water trough
and the traditonally managed xhup wore taken toa nearby ke tor water-
e Al sheep were treated tor both internat and external parasites. The il
was designed so that the tattenmy pertod would thinsh juse prior to Ediiopian
Christmas (early January) swhen fattened sheep |1 e a high price.

Growth rates of the penmed Sheep (b g d7y and II.ldlllUll.l“) managed
sheep (60 g d7hy were notaignificanthy ditterent, as determined by Student’s
T test (P=0.54). These results wrdicate that supplementing teft straw with
S.seshan produces growdh rates similar to those achieved under traditional
managenent during the wet season. Research s being contnued o deter-
mine the profitability of the straw-based teeding svstem relacve to the tradi-
tional system m the dry season and the specitic eftece of parasite control.

Evaluation of acacia fruits for growing sheep

Farmers in Africaare aware of the value ot acacia fruns as hivestock feed. The
fruits are high in crude protein and provide moderate levels of digestible
energy. However, hude rescarch has been conducted on e udlisation of
these fratts mrnminant diets.

An experiment was conducted at TLCA headquarters to determe the
nutritive value of tfruit trom tour Acacia species (L albida, AL nilotica, A,
sieheriana and AL rortdlis) ted to sheep as asupplement to maize stover. These
were compared with noug cake (Guizoria abyssinicay, i ol seed cake widely
vsed as a protein supplement i Ethiopia: The experiment consisted of'a 70-
day growth trial to mcasure daily feed meike and weekly weight gainand a
20-day metab ohism trial to measare digestibilicy, nirogen (N) balance and
parameters of rumen ermentation. Forty entire vearling male slheep (18 to
20k mtiad vody werzhy were assigned to the Give treatments (cieht animials
per treatment).

Growth rate was highese i animals fod AL ornlis froies and noug and
lowest in those fed AL aeberiona truits (Table TH. Muaze sm\‘cr mtake was
highest tor the noug=supplemented diet and lowest tor the U seheriana-
supplemented diet (Table 11, True digestubilite of N owas ‘m' west tor the
noug-supplemented dicts similar among the AL albida-, AL wiloiica- and A
tortilis=supplemented dicts and lowest for the AL sicharana-supplemented
diet.

Seeds from acacttruits can pass through the antmal undigested and the
proportion of whole seeds in the faeces was measured e this experiment
(Table 1. Sceds that had been damaged by Bruchid beetles were not ob-
served i e facees. The proportion of whole seeds i the facees was greatest
tor A. rortilis and least for AL sicheriana,



Table 11, Growdhvare, mtake, tie morogen digesubiliny and uppearance of whole seeds i the faeces of
sheep Jed nosig vake and puits prons o e, Addie Ababa, 1987

Nony Ao Aeaca Acadia Aeacia
et cake torilin albela milotica deberiana
Growthrate 32.0a KRR 21.6ab 16.1b 0. 4¢
(d™h

Muaize stoverintake LA 430b H0th 347¢ 320¢
(rd ")

Frantmuaike 50 206 194 204 211
(rd’;

True N digestitaliey 56 S1b 80h Bub 70¢
(%)

Wholesceds m tacees 43a 15b b lc

(" of seeds caten)

Means tollowed by the same letter do not ditter signticantly (<0 03).

There aec large difterences m che growth vate of sheep fed fruits from
different Acacia species, These difteronees are reled o rhe polyphenolics
content ot the acacias, Polyphenolics alter the digestibilhity ot N and car-
bohydrates. Levels of polvphenolies were highestin AL sicheriana and A,
nilotica frunts., Although A ronilic truits cave the best growth response, the
appearance ot a Lirge proportion ot whole seeds i the faeces indicates that
these truits would be better utihsed it the seed coat were destroved to facili-
tate their digestion,

The use of sorghum bran in sheep and goat diets

Bird damage is 4 major constraint o sorghum production in Africa. Crop
breeders are. therefore, selecting for bird resistance. which depends on the
presence of tannins i the grain. The tainnin is located ir the pericarp, and this
must be removed to improve the tood value of the gram for human con-
sumption. Appropriate cquipment tor debulling sorghum at the village is
being developed and bran from bird-resistant sorghum varieties will become
available tor use as feed onsmallholder Girms. The value of the bran is mpor-
tant to the cconomics of commercial milling ot sorghum.

Brons from a bird-resistant varicty (MW3020) and a non=bird-resistant
varicty (Melkamash) were compared as supplements to hay diets for s’hcc’p
and goats at headquarters. At the low level ot supplementation (150 ¢ d7)
there was no significant (P>0.05) difference in growth rate between animals
fed Melkamuash bran and those fed M35020 bran (Table 12). However, at
the higher level of supplementation (300 ¢ 7' the growth rate of sheep fed
Melkamash bran was 629% greater than that of sheep fed MW5020 bran. In
goats, the rate of growth of those fed Melkamuash bran was more than double
that of animals tcd MW3020 bran, The high leve! of supplementation with
MW35020 cave similar rates of gain o supplementation with both varicties at
the low devel: Sheep fed the high Tevel of MW3020 also had Tow intake ofhay
(Table 12).

Apparent and true nitrogen digestibility and nitrogen retention were
lower in sheep and goats fed MW3020 bran than in those fed Melkamash
bran (Tablc 12). The digestibilitics of acid-detergent fibre, lignin and fibre-
bound nitrogen were also lower in sheep and goats fed MW3020 bran, These
results indicate that tannin in MW5020 bran forms complexes with protein
in the digestive tract and inhibits digestion of both protein and cell-wall



Table 12. Crowth raie, by ke, apparent and true dige stibidiey ot mnogen, winogen yaention, and
digesabhity ot acd-detergent pibre L ADE ) o and siewrral-detergent e (N D v beep
annd goats fed bran trom a non-byederesisant sorghan vaviety ( Melkaninhy and @ bind-vesiant
crghum vanery tMWSO200 0 Sl Ae a asT

Melkamash AMWso2n

1
Supplementation rate (nd )

130 Ao 1565 Jon
Growtivrate (rd™
Shv\'p 8.6 337 308 33.1
Goats 13.2 38.7 14.2 18.6
Flavintake (urd I‘)
Sheep 335 502 247 400
Croats 413 RS 47H 382
N digesnbolioy )
Apparent
Nhu‘y 37 40 30 22
Goats 37 55 23 27
Irue
Sheep BO 86 79 82
Croats 84 53 80 86
N retention (v 4
Sheep 1.2 1.2 0.7 0.4
Goats 0.8 1.3 0.3 0.9
Fribre digesabahey (%0 ;!
ADt
Sheep 59 58 52 51
Goats 58 57 49 50
Lignmn
Sheep 18 14 ~10 -13
Crenats 3 8 --20) -8
NDE-N
.\l:cx‘p 75 75 349 61
Cronats 71 72 062 04

carbohydrares. The negative etfects of tannm on tibre digestion may also
cxpliin the fow Iy meake o sheep fed the high Tevel of MA3020 bran.

bran troie non=bird-rosistant varnenes does not appear to mhibit diges-
ton and should hane anecononie vadoe cquivalent o brans tram other
ceredds. Hran trom bird=reastm vaneues o redus ¢l pertorntanee
when ted at bl fevels s b fow tomoderate Tevels mas be asetul tor feed-
me rummants. More researchs vequired to determine the devel e which
L trom irderesistant varteties can beonduded mdiets tor aminonits,

Browse supplementation to small ruminants
Browse supplementation trials were conducted at Ibadan, Nigeria, over two

reproductive cveles, Sheep and goats were ottered leucaena and gliricidia for
the last 2 months of pregnancy and during lactation, as supplements to o
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basal dict of Panicum maximum. "The effects of supplementation on growth
and survival rates of the oftspring are shown in Table 13,

Survival rates ot ottspring, and their erowth rates, incrcased with the
level of supplenientation. Productivity (kyy offspring weaned per dam per
year) ot sheep inercased by LT L tor cach additional 106 ¢ of browse DM
consumed perday. wlhile for goats the mercase was only 0,64 ky (Figure 3).
Sclection ot browse i preference O Panieuin maxmmm was more marked
with goats dun with sheep. However, although goats selected foed of «
higher nutritive value they were unable to utilise the nutrients as cftectively
as sheep,

Table 13 The effecs of supplementary iviecana amd Yoicdi brose- e on the growm and survival rates
! ey ) v A
cfsmall viominants, Ihadan, Noonan hunnd zone, 1956 87

Browse mntike Growthrate
(Mg d o
s e - Survival to

Species Dam* Oftspring” Weaning!' 24 weeks Ztweceks
Goats 143 39 17.4 140 0.36

251 83 28,7 201 0.46

554 160 259 20,9 0.82

719 246 319 28.2 (.04
Sheep 0 0 3.0 25.4 0.50

120 34 40.7 30.7 0.62

239 77 572 REA] 0,70

444 136 60,3 413 0.8

T4 250 84.0 50.3 1.00

* Paring the final 2 months of pregnaney up to weamng,
b .
" From weaning to 24 weeks.

Weaning at 12 weeks tor Lunbs and 1nwecks for kids.

Small ruminant feed in viilages in humid Nigeria

The productivity of contined animals in southeast Nigeria is half that of their
free-roaming counterparts in southwest Nigeria (ILC.A Anmial Report 1985/
86). Malnuatrition appears to be the major tactor.

A sarvey in southwest Nigeria into the uses of leucaena and glhricidia
from alley farms showed that farmers oftered the cultivated browse to free-
roaming small runinants onan average of 8.8 days a month. The total quan-
tity of supplementary browse consumed was 1.1 kg DM per animal per
month. Concurrent rescarcher-managed trials showed that the combined
prodictivity of leucacna and gliricidia on 10 farmer-cstablished alley faiins
ranged from 1.4 to 7.0 t DM per ha per vear, of which an average of 2.00 DM
was edible material {leaf plus petiole). The productivity of farms planted in
the savannah was about 90% greater than that of alley farms in the forest,
largely because they did not suffer from shading by tree crops and by the cas-
sava and yam commonly grown on forest plots.

Prunings cut by farmers were shorter than those cut by researchers,
indicating that farmers were cutting the trees prematurely to feed their ani-
mals. As reported in the JLCA Annual Report 1986/87, premature cutting
reduces overall tree productivity.
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On snallholder tairmes insoutheast Nigeria wirh alley tarms or intensive
teed gardens, more than 3070 o teed fresh weight tor confined animals was
houschold wastes, mainly cassava peels. Focal browse cut from the bush,
leucaena and ghirtadicand grasses conprised e vest of the diee, in decreas-
my order of mmportance. Tocal hroswse weas otfered twiee as otten as cult-
vated browse (8.5 vs L2 davs o monthis Consumpton ot leucacna plus
chirierdic was Tow ataround Toke DA per antmal per month. Toral daily
feed mtake was estimated m b dess dhan 53000 DM per ammal. Adult goats
at the TLOA stanon ofrercd ol !mmnn !‘.nu.um maxiven plus Tnnted quan-
tties of browse and cass cva pech consume more than kg DM aday.

Effect of legume browse supplementation
on small ruminant manure

A triad was imtated at Ihadang Nigerto m 1986 to deternne the ettect of
mixed leucacna ghradissupplement ted to sheep and voats on the agronomic
value ot ther manure. Manure, collected trom animals ted one ot tour jevels
ot browse supplementation (200, 400,800 o 120000 DM per head per day),
was dried and used as tertilizer on nvaze i pot o, Al Prelimin, iy data mdi-

cate that manure from animals receving the highest level of browse
supplementation resulted i the Lirgest mercase i inaize dey-matter vield.
Feeding legume tree todder to snrall ramimnnes will theretore, havean added
ettect on crop productiont dicir manure o used as fertihzer,

Wet-season feading of sheep and goats
in subhumid Nigeria

Small ruminants play o very important role in the rural cconomy ot the sub-
humid zone ot Nigerias They are tethered during the wet season to prevent
crop damage but this restricts the area over which they can selectively graze
and it may alse restrice mating as 4 result of male and female animals bemyy
physically separated tor most of the day.

An on-tarm experiment was carried out i 1986 and 1987 to determine
the etfect of grazing fodder banks, free-range grazing and tethering on the
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performance of goats and sheep in Abet, northern Nigeria. Figures 4 and 5
show the trends observed in goats tor the two vears.

In 1996 the todder banks were not adequately established and the goats
were removed i mid-season. This seriously reduced weight gains (Figure 4).

Figurce 4.

Lffects of tethering on natai
pusture and grazing on natonal
pasture and fodder banks an
weight changes in goars, Aher,
Nigerian sublwmid zone,
1956,

Figure 5.

Effects of tethering on naneral
pasture and grazing on natural
pasture and fodder banks on
weight changes in goats, Ahet,
Nigerian subliumid zone,

1987
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Contrary to the hypothesis, tethered goats performed better chan goats graz-
ing freely on natural pasture. It would appear that the owners are able o
sclect the best grazing tor tethered animals. In 1987 the goaty grazing todder
banks maintamed their body weights while tree-ranging and tethered goats
lost weight (Figure 53 Pethered goats again pertormed beteer than free-
ranging voats, The results tor sheep were similar to those tor woats,

Reproductive wastage and
health manageinent

Reproductve wastage due to mterality, embryonic mortality, perinatal and
postnatal losses. and morbadity serously hmits small raminant production
i sub-Saharan Atrica. Work under this theme s ained an determinings the
epideriology of porcunial canses o maorrahity in sl ruminants avd, ulti-
matchye the development ot management technigues to reduce reproductive
wastage,

Animal health improvement
in the Ethiopian highlands

Knowledge of the causes of mortality and morbidity, and their spatal and
temporal imporrance, v essental inorder to design management improve-
meurs, For example, studies showed that faseioliasis, neonaral lamb losses
and coenurosts accounted tor 88%, ot sheep deaths at ILC A Debre Berhan
statton between 1982 and 12860 Management interventions (based on strate-
et drenching, watcrmy and hay feeding pracocees) have reduced flock mor-
tahity rrom S8 o B and significntdy (P<20.005V inereased the average body
weight of sheep from 20,5 to 32,7 ke Studies are i nrogress to establish the
extent to which sinilar interventions can reduce prenatal and posmatal re-
productive wastages and improve prepubertal growth, sexual development
and xulmuquuu upmdml ve pertormaned mn male and temale lambs.

Fascioliasis, caused by Fasciola friepatica, is amajor constraint to sheep
production i the rlnup} in highlands, The prepatent period, as dete rnnmd
by taccal camination, s long. e 12 weeks, and facedd cgp counting 1s nota
very reliable method tor detecting intestation. Anattempe is theretere beiny,
made to adaptdic cozvime-linked mmumosorbent assav (ELISA) technigue
tor diagnosing fascioliasis m sheep,

Preliomnary results indicated that sigificant (P<20,03Y levels of f, heparica
anttbodies appeared mall sis tracer | anbs within 55,2+ 10,3« days of expo-
sure to a4 metacercaria-contammated cnvironment and cggs were found i
then faeces by TS 2 15 T davs, Levels ofinabody actuvity peaked 2 months
after exposure and dechined to pre-intestaton levels towards the third
month, when parasite eggs became detectable i the tieces by the Dorsman
technigne. The possibilicy ofatilising Fascola secretorv-excretory antigen to
dignose carly ovine tsciolis s bana pursued.

Hygiene management in humid Nigeria

In the hamid zone, siall rvummant production is a low mpuat adjunct to the
farnung enterprise, receiving little attention relative to crop production. A
re-atalysis of entries to and exits from village herds in the Nigerian humid
zone following the e plementation of dipping and vaccination against Peste
des petits ruminants has shown changes in the way farmers nianagee their herds,
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Over a 2-vear period, anmmal nunbers incrneased by 102% m villages
where dipping was practised and by 3070 i vithigos where animals were
both dipped and vacenated. This compares it a 405 merease i control
vithiges where nother reanment was applicd ¢ Trangzes mbidh and mortalicy
rates due to the treamments exploaned some of the ditferences but i the Jdip-
pg villages, paroeula bvs o smalter proportion of the animals were sold or
loaned out. This stegests that Larniers were « hoostg the long-term benetins
of larger numnibors o brecding sl over the immediage benetic from sales,
i tee Knewitedue dhar headsh measures had redieed the Bk eliiood of discase
Wiy ont ther myvestment,

Changes m farmers” attiiudes are o Prercquisite for successtul mnplemen-
tien of imanacenienCand nuewonal mproverients (bt requitte action by
tarmers themselves vather than passive . ceptance ofassistane e provded by
the vetermary extenston service. he results ot this trial mdicate that Lamers'
attitudes do chanee 1t animal disease s controlled. CTCAUNY AN envirommnent
meowhich furdhen ieasures to nnprove animal producovtny are more likely to

be .l\‘L'L‘}\lu‘.

Epidemiology of lung diseases in small ruminants
in Mali

The epidenolosy ot Turie diseases e sanall dmaeis i Mali was studicd in
P86 and 19870 The wrady covered tlocks i borh the pastoral and agropas-
toral zones The vew oo cartied ong oty woch the | sborstotre cental
vererinaire e Bancadoo aad the T aboratotre national delevaee cr de e
cherches vetermanres i Dakar

Analyses otnoseand theost s amples trov o sheepand 32 voats showed
assoctations ot Pasteracllas Soreproco s and Stapioglocodus m 7,060, ofsheep
and TERTUG o voets Tang levon sanplos from 21 voats and 20 sheep re-
vealedssocimons of Pasrenndla, Noeprococar Staplrylococais md Mycoplauna
ol zoatand 4ot ot sheeps Widh die exception of My ophasia, the
germs were found mahmoseall nose and Tung samples. Mycoplusina were

mn2s a7
onlv olated francctow Tung Tesions. Previous studies showed that these or-
gantstis are ves ponstble tor 340 ot cases ot morbidin sheepin the pastoral
7one and ZN000 O cases i vodts ) e ortespondimg rates i the ATTOPAs=

toral zone are T4, forsheepand 257 tor coats, | undiseases accounted tor
0459 ot sieep deathy and 3530, o coat deaths i the pastoral zone,
and 006”0 and 12040 o deaths of sheep and voae, respectively, m the agro-
pastoral zone.

A the mam viases atectng g, aanst which serames were
tested, were endemie m Mali e Lable 14, Although contagrous ecthyma and
the sheepand coapos viriees asuall attect dic mucous membranes. in seri-
ous torms they attect lunes and e venerally fial,

The presence of anabodies was more marked i adults than vouny
annabs, recardlos o e o peannd ol species. I the case of PPR., tor
mstanee, the Tt anabody trre was stecied 20 times in adult voats, conn-
parcd with onlvoneem voun goas Inadalesheep, this tiere was four times
as trequent madulis winvoung sheeps Thas o m e case o PPR L direet losses
are heavier m voung annnals than e adulis,

I colliboranve studyv bevweon the snioot national de recherche zoo-
technique, toresticre et bedrobiologique ard TECAL e ctiect ot deworming
and vaccimanon agamst pastearelosts and Pere des petits runtnants was started
in May 1987, The study will continue untl mid-1988. Approximately 730
small ruminants are bemy weighed month!iy and feed supplies and other
mputs are being deternimed.
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Table 14, Nevologral analysecof boed wamplos tor vinsdneases, Male, 198687

Number ot Number of Percentage
Virns tuyer seruns tested POSILVE sertniy positive
Para nttucnza i 1391 420 26
Fyvped Adenoviros 1591 1207 76
Blue Tongee 1591 904 60
Contagions cothyvima 1391 1053 6h
Sheep pos 1592 200 13
Pestedes peans rusmnants 1590 336 RE

Management systems

Aiagement prctces can have a large etfect on the productiviey of small
rumiane Hhieowork evabiares smaltholder production systems and man-
agement practees poot to thedevelopmentotmproved torage and feeding

\\'\!k'll)\ ‘llltg IR A N IRAG R EAD R B P oo,

Livestock systems in southeast Nigeria

Dyt wer cotloctedon tarmmine systems i four states 1 seutheast Nigeria.
Proestock mnaceniont dittercd by staces climatic zone aned Giraing sy stem,
Contiement of aonmab was most commen me the drier zones and in
Ananbra States Tencreased wath poputaon densiv and agricaliarai ten-
iy fob which compound e was tiken s an indicator), particulasty
with voats, Phieease problems were vreater i the drer areas.,

Patierns of disese and mortahiy seere alse velated tomanagement sys-
ten chable 130 Ammals contined durig the growine season. when labour
dennnd 1or cropping s at s peaks sean especidly vulonerable to disease.
Fhimay retlecti tahare toadjust management iespectally bousig and teed-
my) strategies to this rransitional phase of contimement. Animals are more
Blebv o becontined as popalation densies and wovicaloaral intensity in-
crease, both i southeast Nicert and chroughoue the he nid zone. New
matement steateeies, 1 parteabar relatng to feed and disease, are thus re-
L]llilml,

Table 130 Foncotminagenions e o divea v Donnrsig of deop prrgear, LAp wed o pereent-
v ool moesent o L month porid, sonth e Neea TUNT

'\]h’\"\ Cooats
PrC! PEC
ubserved observed
in last infast
Mianagement 2ot Mornlity 12months Morulity
system No. (") (") No. (“0) (o)
Frec-ranging 211 A4 2 585 29 23
Scasonally contined 17 53 22 A7 34 28
Confined all year 72 33 17 304 29 24
All 300 35 21 996 29 24

[ .
PLEC = Puncumo-enteritis complex.
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Network coordination

The Small Ruminant Neowork (tformerly the Small Ruminane and Camel
Group) continued to assist national programmes in planning, executing,
analysing and publishing rescarch,

Information exchange

Three issues of the Network newsletter were produced in both French and
English in 1987, There are now meore than 1100 network correspondents,
mostly from 48 African countries. Approximately 28% of the correspon-
dentsare francophone. Three working documents were produced.

Research assistance

Analysis of Landim goat and sheep data from Mozambique

Network scatt, in coliaboration with the Mozambique Institute of Animal
Production and Reproduction, completed an analysis of Landim goat and
Landim sheep data tor the vears 195410 1984, A dratt Research Reporowas
prepared. Both species are very prolitic, with litter sizes of 1,49 for groats and
.40 for sheep. These are high compared with most other African breeds,
particularly m the case of sheep.

Growthrates to weaning at 90 davs were Y0 o d ' in poats and 103 g d”!
insheep. Female goats and sheep weighed 43 and 43 Kgrespectivelv at dyears
old. Mortality to weanng was 1937 in goats and 19.29% i sheep. Produc-
tivity indices (weight ofweaned voung per temuale pervear) were [L.9Kkg tor
goats and 131 kg tor sheep, The pertormance of temuales that gave birth in
the carly dry season was poorer than that of those giving birth at other times
ot the vear. Femuales that gave birth to twins outpertormed those that bore
singles by 609 Indices tor the vears in which a reproductive eyele of 8
months was adopted were superior to those in other vears and this rhychm
should be adopted both to improve aetual productiviey of females in the
flocks and to aceclerate genetic gain.

Analysis of Sudan desert sheep data

Data on three types of Sudan desert sheep (Dubasi, Watish and Shugor) were
prepared foranalysis and will be analysed in collaboration with the Sudanese
Animal Production Research Administration during 1988,

Collaborative research

Analyses of data on traditional sheep and goat production
in northern Burkina Faso

Analyses of data on traditional sheep and goat production in Burkina Faso
were completed and a Research Report prepared. This will be published
Joitly by ILCA and the Institut d*¢levage et de médecine véeérinaire des pays
tropicaux. The study was conducted in collaboration with the Direction des
services délevage et véténnaire, Ministere du développement rural, and
covered 12 sheep flocks (345 head) and T goar flocks (805 head) in two vil-



lages in the Yatenua provinee, northern Burkina Faso. The main production
characterisues were:

s Ageat first parturition: 423 £ 108 davs for goats and 435 £ 86 days for
sheep.

Litter size: 1.05 25 0.2 tor both goats and sheep.

Partunuonnterval: 328 0 55 davs for does aund 29069 days for cwes.
Deaths and offtake: L 200 tor goats and 27.1% tor sheep.
Annual reproductive rates F 7 Tor goats and 133 tor sheep,

Figure 6 shows the seasonal distribution of limbig/kidding chrough-
out the vear.

The growth rate of bimibs was 83,3 ¢ Jd up o l.'—»lhl.l_\'\‘1nd~l5‘4gxl‘l from
150 to 365 davs (bigure 7). The growth rates tor kids over the same periods
were 027 and 397 ¢ d ' Figure 8 shows the pattern of weight changes in
sheep and goats with one to tour pairs of permanent incisors.

Productivity mdices' were 22,0599 kg vear ', 7764370 i kg”l vear”!
and 193509 ke ke " EW Y v for sheep and 13,7472 kg vear™

= T ! 1 . N , -t . Ty 1
S30°E3N8 o ke vear and L3408 ke ke TWY T vear for goats.
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Constraint diagnosis and analysis in Congo

This study 1s being undertaken jomtly with the Dhirection géndrale de Ta re-
cherche scientitigue et technique, Congo.and is part ot a UNESCO/UNDP
rescarch project.

Twenty-three vitlages are covered by the study, In 1987, the heads of
250 houscholds were interviewed to provide background information on

Productivity indices were
calculated in kilograms of
weaned oftspring per dam
per vear, grams of wesaed
ottspring per kilogram of
dam Bveweight per yeat
and kilograms of weaned
ottspring per kilogram of
dam metabolic wetght per
year.

Figure 6.

Seasonal distribution of births

in sheep and goats, northem
Burkina Favo (comlative
dang orer 2 pears).
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production systems. Preliminary results of 4 survey of car-tagged animals
(300 of cach species) show large Tosses due to accidents and theft. Investiga-
tions are underway on the use of shelters to reduce these losses,

Studies on tsetse tlies i the area were conducted in collaboration with
ORSTOM (Instiat francais de recherche scientitique pour le développe-
ment en coopération). Preliminary studics on 216 blood-neal samples from
tsetse tlies show that most were taken from repiles and pigs. None had ap-
parently been taken trom sheep or goats. OF the Hies trapped, 46.3% of
females and 27.7% ot males were carrying  trypanosomes,  mainly
Trypanosoma vivax (71.9%), T congolense (forest tvpe) (8.7%) and T grayi
(10.5%).

Constraint diagnosis and analysis in Somalia

This study is being conducted jointly with the vetermary component of the
Central Rangeland Development Project, Somalia, which is funded by GTZ
(Gesellsehatt fiir Technische Zusammenarbeit). Bascline imformation is
bemy collected on the fairming svstem, animal husbandry and the productiv-
ity of sheep and goats under traditionai management. The work is based at
Belet Weyne, i the riverine area of the Shebele river in the arid zone of
Somalia, The cconomy of this arca is based on pastoral nomadism,

Flocks of sheep and goats belonging to nomadic houscholds were in-
spected ar their nighe enclosures. Information for cach houschold was col-
lected and collated using standardised herd appraisal sheets. Details of the
pastoral and agropastoral production systems, livestock numbers and com-
position of flocks were recorded using confidential questionnaires. Standard-
ised data sheets were used to record deseriptive information and measurements
of individual animals in Hlocks and the productivity si'female stock of breeding
age.

Forty sheep and 40 goats from cach of 60 flocks will be surveyed continu-
ously for 2 years. Preliminary results will be published in 1988,
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Management and breeding systems in subhumid Kenya

Work is in progress in Kenya to investigate the influence of management and
breeding systems on endoparasite chatlenge and productivity in sheep and goats
raised in the subhumid coastal zone.

Improving Karakul sheep productivity in the Kalahari desert
in Botswana

A study of sheep production i the Kalahart desert in Botswana was started in
collaboration with the Smallstock Umit and Animal Production Research Uni,
Mimistry ot Agriculture, Botswana. Data were collected on growth and slaugh-
ter characteristies ot 9800 Karakul sheep over one vear. Data were also collected
on wool production and on pelts from auctions in which more than 16,0 0 peles
were sold.

Preliminary results indicate that the Tamb production ability of Karakul
sheep is comparable to that of their crosses and to that of Dorper/Africander

sheep (Table 16).

Figure 8.

Seasonal varistion in body
weight of erees and does in fonr
age classes, northern Burkina
Fuso.
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Table 16. Production chavacieristice of Karaknl, Karakul oo and Daorper/Aprcander sheep in

Botaeana.

Werght Weipht Lamb Produe-

at first post- Famb wenghit (kg viability to vy \

conception  partum rmonths (kg vear”

Breed k) ] Jmonths Smonths (") prrewe)
Karakul RVAR] 413 19.1 204 920 7.4
Kuarakul cross 35.5 423 10 26,7 RERT 7.5
Dorper/Atricander 334 o 18.1 267 vl5 RYR

Iat-day Dhvewerght of Laab = 363

,
Productivny -
subscegvent partunnon nterval (davs)

SMALL RUMINANT MEAT AND MILK THRUST STAFF

K J Peters, Thiust Coordinator

A N Arta-Krah, Aeronomis

12 Boureat, Animnal Scientist

R Brokken. fecironis

JCobba, Forage Apronomist ( Post-doctoral Associate)
A K Duallos Anrial Scieniise

Liarra, Foloeia

P A Franas, Agro-coonomist

K Gaatech, Aol Scicntise cPost-doctoral Associate)
EKabaga, Vil Scicutise 1 Posi-doctoral Associate)
O B Kasali, Ieterinarian

DA Liede, Animal Nuoitionia

S Maga, Pererinarian

E Muk.l.\.l—.‘\11|;:c1‘\\'.|. Sntmal Scientist

J D Reed. Animal Nuvitionin

L Revnolds, Awuimal Scientiv

B Tarawali, Apronomisr

A Traord, eterinmarian

ROT Walson, Animal Scientist



Animal Traction Thrust

Although estimated to be the second most valuable outpue of Tivestock in
sub-Saharan Africa, antnal traction is used by only 10 to 15% of farmers in
the region at present. Most draught animuals are found in the semi-arid and
nighland zones, where thev are used primarily for ploughing and threshing.
However, inaddion to providing energy o power farm operatons (pri-
mars mput tunctoni deanghcanoals also taltilan important output tunc-
ton by providimg meat. ik, lades, manure and income. They are thus a
valuable asset enhanem the prodacaviey and stability of smallholder farm-
T SVstens,

Fhe outeome of pastmvestiments i annal traction has often been dis-
appemting because essentiabmpues bave been Lacking and animals have been
madequately ted. From this experence, 1HCA has dentified research needs
fOr tw o nujor arcas:
® n the lughtinds and semi-arid zones, where animal traction is estab-

lished, there s aneed to meensitv and diversiiv the uses of draonghe ani-

mals, m order tomerease ther contrtbution o the e cconomy. In-
creasing the quantity and qualiey of teed tor draughtanumals is a priority
need, particubarby in the semi-arid zone,

® o thesubhumid zone, and also pardy in the semi-and zone, where ani-
mial traction iy as vet seldom used, there s 4 need 0 examine more
closely the constrames preventing s adoption and to overcome them by
introducing draught animal technologies that combine all the necessary
inputs.

The mam i both casesis to develop surable Tow-cost echnologies
rhat entance both the profitabiliey and sustor . biliey of Atrican agriculture.

Objective

The objective ot the Anunal “iraction Rescarch Thrust at ILCA is to increase
and sustain agricultural production and incomes in smattholder farming sys-
tems of sub-Saharan Africa throneh o wider use of eftective draught animal
technologies.



Figure 9.

Dyagrans of the ovigual
froadhed makeer, Viowng the
Lange end permanent
alterations o the mareshas on
b s base d Comipare
wath fgenee [0,
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Intensified and diveisificd use of draught
animals

Scasonal laibour shortage is one of the nain factors contributing to low ag-
ricultural productiviey in sub-Saluran Atrica Intensifving the use of animal
tracnon n the region can release trm Labaour toractvitios other than cultivae
tion and provides opportunites tor raisine Lo mceome. [abour producav-
ity on the tarm can be turther mercased by diversitving the use of draught
aimals for secondary caluvaton, cartimy, water litting and other gear-mo-
OB OPerations.

Animal traction for improved cropping of Vertisols

Investments inanmal-powered cultivation of clav sotls result i a considera-
bly highier pavott than those on light sotls, and 1LCA's activities under this
rescarch hine tocus on the improved management of Vertisols, These soils
cover about 85 nnllion hectres i sub=Salviran Atrica, of which 13 million
hectaros are Erdnopre Aboue S mullion hectares of Vernsols are in the
Ethiopian hiehbisds, o sehich 2 million hectares are curiently cropped (30%,
of the Fehiopran crop Lind).

Frve nauonsl Bthiopian agencies {the Insticuee of Agricaltural Research,
Alenmava Univensity of Agricultare, the Ministry of Agriculeure, Addis
Ababa Uliiversioy and the Redief and Rehabilitation Cormmission) and three
mternational agencies (1LCAL the Internation.ad Crops Research Institute for
the Semi=Arid Tropies and the International Board on Soil Rescarch and
Management) are cooperating i ajomnt project to Hnprove management of
these cracking clav sols and increase their contribution to Ethiopia's tood
production capaaity,

The project tocuses on thie use of an mexpensive aimmal-drawn imple-
ment to torm broadbeds and turrows—rarsed beds with shallow draimage
ditches berween them. These help drain excess surtace water and relieve
waterlogging, which is the mam constraint to plant growth m high-rainfall
Vertisol arcas.

The firse version of the broadbed muaker (BBM) required substantial
modifications 1o the local plongh or maresha (Figure ). Farmers testing the
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BBM identiticd a number of problems sith i 10 was too heavy to transport,
ditficulr to nanutacture and could nocbe stored i the trediconal way. Inad-
didon. smee the modifications o the ploughs were permanent, the BBM
could not he used tor prinnary cultivaton,

Inresponse to ithese comments, the BB was constderably simpiified m
1987, The new version s assembled without any change to the snaresha. Twao
ploughs are tied together ma tangolar torm and b pae of sheet menal wings
15 shipped over the ploushs tbtmore 100 A Chan hooked to the wings acts as
ahartow and leveller.

In on=farm trisls. usig the BBM signiticantly inercased whear grain
and strave viclds under most conditions CFabsle

The jomnt projece’s rescarch and development programme s widely
hased, covering assessment of the avro-coological and socto-cconomic re-
sources of Vertisolareas, sotl and water management, harvesting and re-use
of runott water, new croppmg systems tor draned Vernsols, ivestaaton
ol power sources tor wproved sorl management, enhanced hivestock pro-
ducton trom crop-residue based dices, on=tarm technology veriticaton, ex-
tenson methodology sttt orammy and msatunon-hulding,.

Pilot-scale extension actuvities of the technologies developed have been
miaated i four Editopian Vertsolareas by the jomt project in order to pre-
pare larger extension work.

Animal traction in semi-arid Mali

Studies on anmmal traction i the semi-arid zone of Mali are undertaken as
partof the Mali Livestock Sector Project. tunded jointy l)y the United States
Ageney tor International Development (USAT)Y and the Mahian Govern-
ment. The rescarchis undertaken mcooperation with the Institut national de
recherche zootechnque. torestiere et hvdrobiologique (INRZIFH) in the
semi-arid zone o Mali,

Observations m villages durine the 1987 CTORPIIE SO contirmed the
findings ot a 19586 servevs wineh shosved that farmers use oxen tor plough-
g for an average of unl\ 2 weeks avear. Durimg this period, the oxen work
an average of 4.5 hours a day, 2.9 hours in the mormng and 1.6 hours i the

Figure 10.

Diagrant of the 1987 broadbed
maker. No permanent
modifications are made to the
freo mareshas used.
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Plonglmg witl oxes in the
Lthopian highland:.
Tmproving, increasiig and
divensitying the wse of animal
tractten wilf help farmer,
mradice more food and feed
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Table 17. e yieldsat Weredu, Wello, and Diebve Zerr, Shewn, an | vrtrsols v influeneed by sur-
Sacedrainage and fnlizer mprits, Ethiopaan bnglidands ) 19x~

Average

Cropund Fernlizer gran
1
Land Number application vield
. - -1
preparation ot plots (kpgha™) (kghah

Wheat (E1T 13, Wereillu

BBE 2 0 10904
21 50 1376
2t 100 1696+

Traditional! 20 0 770
29 50 1073
22 100 1170

Wheat (Enkoy), Wereilu
BBF 27 100 S167*
Tradiniona! 26 100 5Kt

Wheat (Buhae), Debre Zetc dHidi Producers’ Cooperative)

BBFE 3 160 18474

Tradinonad’ 5 I 1ty

Cv
(%

37
40

Average

straw
yiekd

(kigha™)

1384
1664*

20625+
990)

1302

1415

1052%*
765

3814
2690

3

40
40

35
45

Dummomum phosphate (AP,

)
“ Broadbeds and turroses 120 0m wade

i) N
Ridge and tarrow s, Sercim wide ndye

4 -
Flat seedbed

Sirmticance of ettects at cach DA feveland for cach cultivar:

e Pethos, Pyt - e ong,

Wercilu 157 ki (17 plos, CV 9893,

ET 13 and Enkoy e miproved released bread wheat varietics:
durum wheat varety,

Rawfall func-September 1957 Weresty 370 mm: Debre Ze 310 mm.

Local swwheat vields (duruni wheat ceotvped miraditional svsten, 1947,

Buhac is an improved released




late afternoon, w1th arest period in the middle of the day of 3.2 hours, They
cultivate 0.32 ha ! - ploughing to depth of 12,5 cm. The average speed of
ploughing using a \mglu furrow plnm,h i 078 10087 This work output is
achicved with mimimal supplementation and ac the ume of yvear when ani-
mals are ligheest Among comparable animals, mean liveweight was 232 ky
1 mid-fuly and 270 ke ac the end of Septeiber.

At carned ouc under controlled conditions showed that over an
average workmg dayv of Jhours the working speed of oxen pulling werghted
sleds was anativeted by hveweight chuanges ranging from aloss of 25 kg toa
vt of 70 kg during the dry season. Al aniinals, n'rc\pu‘li\m ot body condi-
tion at the hwmmnu of the rrial, increased their working \pud from a mean
of 082 m s durnw the firstweek ot the trial to 0.9 s dmmL, the second
week ot the trial.

With an av crage dathv work outpur of 308 A, the antmals ost an aver-
ageof 2.63 kg J! duxm;: 2weeks of work swhen ted a muaintenance diet.

Introduction of animal traction
into new areas

Despite s many potental benetits, the use of animal traction s highly
focalised and cttorts to meroduce the technigue into new arcas have ofien
failed. This has beas atimbured to technieal, ceonomic and social constraints,
which tend to be il locanon-specttic

ILCA has imtated a project for the mtroduction of annnal-powered cul-
tvation ot fadumas i subbunid Nigeria, These seasonally inundared infand
valevs make up about 770 of the land arca ot sub=Saharan Africa, an area
cquivalent to Nigeria: Although potentially very productive they are not at
present fully exploited for cropping, mainly due to shortwe of libour tor
Lind preparation. However, grasses growange on residuad moisture niake the
tadamas valuable for drv-scason grazing,

In many of the tadanua soil tvpes, sotl moisture is sutticient tor cultiva-
von throughout the vear, especially it supplementary irrigation is used. Rice
1s one of the major crops on these areas and rice cropping is bemg actively
promoted i Nigeria.

Four topies will have to be rescarched i the productivity of tadamas is
to be increased through rice cropping:

®  Theshortage ot labour for timely Lind preparation;
*  Theneed to regulate the How of warer;
®  The need toadentity and meorporate short=duration rice varietics to

facilitate sequental cropping cither with 4 second rice crop or another
crop: and

®  Theutilisaton of rice straws md residues for feeding livestock in licu of

the grazing lost to rice,

ILCA’S primary objectives are to merease Llabour productivity i land
preparation, which provides an entry point tor animal rraction, and to ensure
etfective utilisation ot rice restdues, which is eritical to the weltare - ruminant
livestock in the zone, In 1987 TLCA'S cfforts concentrated on cooperation
with other tustitutes to tind suitable rice varieties for tadama land.

Twelve rice varieties trom the Nigerian Cereal Research Institute and
the International Institute of Tropical Agricultare (TTA) were acquired
through the Federal Agricultural Coordinating Unit (FACU) and were
evaluated for gramn and straw vield at Kutana, in the Nigerian subhumid
zone, Most matured carlier and gave higher vields of better- (]u.lhtv grain and
straw than the local varicties (Figure 11). The crude protein content of the
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Figure 11.

Corain and fodder yields of vice
varietics growen on fadana
(flood plain) land, Kufana,
Nigerian subhumid = one,
1987

straw ranged from -1 310 7.5% . Thus, eplacing the local vice variety withan
improved vanety could increase both the unount and nutridonal quahity of
feed available to hivestock.
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Physiclogy of working animals

Inanimal taction rescarch, phyvsiclogical and mechanical performance pa-
rameters obaninaly muse he monitored in deail to develop viable dranght-
aniial technologies. A primary objective is to ansure thar feed energy s
transtormed into work energy as etficiently as possible. A contract rescarch
agreement between the jome Verusol management project at ILCA and the
Agricultural and Food Rescarch Council’s Institate of Engiacering Re-
search, UKL i at developing a comprehensive svstem for monitoring the
pertorinance of dradeht anmals and ammual=drawn mplements. The equip-
ment, which will be tully operational by carly 1989, senses and records the
heart rate, breathing rate, stepping rate, draught torce, dranghe angle and
forward speed of the workmyg aninal, 1t also records air temperature and
wind speed. Inits tinal forn, the cquipment will also have a gas exchange
sensor. which will allow detailed studies on the snergy metabolism of the
workimy animal.



The equipment theretore allows working animuals to be accurately imon-
itored i the fickd, Data collected will be used to quanaty performance pa-
ramicters, assess eitects ot work oncanmal phvsiolooy assess the saitabilicy
of animal-drawn cquipment i rehinon to the envisaged deaught animal and
generate valuable teedback to ciameers working on npicment prototypes.,
Iewill also make i possaible toquanaty die etteces of ditterent natritionat and
environmentad stresses ve the ohvsiologs ot draucht annmals,

Animal traction research network

Successtul expansion o mtconancaton of deeht-anmad use depends on
several tactors, Phese mchude the desree o Gop -hivestock interacnon, the
avatlability ot aonmads properammad hasbandes and maracement adoption
of suttable croppang te ogques and thesupply and ionntenanve ot appropri-
ate cquipment. Rescarch s otten reqaned to ensure that technolowies are
adapred o the combunaton o ammalss sanls Grops, eed resourees and
coonomicand socal conditions thnt dharacrernse a parteulan taromeg sy seen -

Fhemuer=diaphinany o birescarch connded wadh dhe taet that

mnany ot the problems s oo e v dee locaton=specitios calls tor close

collimoranon wath taoonal aerrcultnnd tesearch orvices TN ARSS), spe-
cransed research contres withm the CGEAR and anhior resears b institutes with
mandates covermy such Titeriaec T research aieas
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Dcvelopment of new
anomal-draen implements
it fonwhat the fanmer

already fu, such as the
naditonal Etduopran plough
or maresha.
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ILCA has been working to establish an animal taction research net-
work for sub-Saharan Africa. The network will assist i planntng, imple-
menting and monitoring aninal traction research on common problems in
the region. e will provide 1 medinm for mformation exchange, technical
cooperation and research collaboration,

She overall goal of the neework is o improve and extend the use of
dravght-anumdl power i African agriculture, m order 1o inerease agricul-
tural production and raise rural income. The neowork will hnk organisatons
and individols with research, development and traming activides in the tield
of dravght-ainimal power. Specitically, the network will:

*  facihitate exchange and awareness ot both existtig and new mtormation
through a newsletter and technneal repottsin English and rench;

* mmprove haison and cooperation among, people and organisations
working ananima! traction;

* increase techmaal knowledge and undersanding of the potentins of
dravghit-ammal povwer inonyg decivranmalion, rescarchers, extension
personned andd tarmers;

* encourage widespread ticld evaliiion of non-con citional tses of ani-
mal traction dhuthave been successtal i onse Atican conntries. melud-
my water-litting . otlseed processing, Lind and warer nunagement and
torestry usesy and

¢ stengthen il tacton research in NARSs dhrough rescarch collab-
oration, logisueal support and stratevic technical training.

ANIMAL TRACTION THRUST STAFF

S Jutzy, Thrse Coordinain

Abate Tedla, Forage Avronomis

Abive Astatke, Aerialural Lacineer

P Bartholomew, Forace Apronom st

S Drebrah, onomise

Gerachew Asaimenceve. Ariculeoal eonomist
M R Goe, Animal Scientist

S A Ingawa, Feonomist

Rovon Kaautmann, Aericuliral eonomist
JMcenure, Aericulnral Feonomise

M A Mohamed-Saleem, Agronomis

A Panm, Leonomist ( Pose-doctoral Associatz)



Animal Feed Resources Thrust

chd shortages during the dry scason, and sometimes even during the wet

season, constrain livestock production inalmost every preduction svstem of

sub=Saharan Atrica. Even where feed is plenttul tcmay be low o nurritive
value, may form an inbalanced dict Lacking erinieal elements, ormay be inet=
taently converted into protein and energy by the anineal,

The Anmnal Feed Resowrces Thrust seeks to alleviaie these constraints
by providing adapted torage yermplasin and swtable feed and foeding tech-
nologies o natienal aercudtaral research services INARSs) andd 1o THOC A/
NARSY commodiny vosearch programmes, These technologices combine
torage lecumes, todder trees and agro-industral byproduoets with nataral
feed resources. Phe divast catees for the needs ot all zones exceept the and.
Speatal emphasts s given o the mtegraton of legumes i nnsed crop—
livestock frmimg svstams sooas to achieve stable and sustainable feed and
food production e ab-Saharan Atrica.

Objective

The medium-tern, objective of the Avimal Feed Resources Thrust is to de-
velop suitable forages and other feeds to increase livestock production in
sub-Saharan Atrica, and o mmprove the ccological sustainability of mixed
tarnng svstems through improved sor! ferlity.

Assessment of feed resources

Increasing hvestock production depends o a large extent on the availability
ot suitable teed resources. Determining the potential feed supplics in various
agro-coological zone, collection of forage cermplasm and its evaluation in
Ethiopia and Nigeria,and determination of the quality of feed resources and
sacio-cconomic constraints to their improved utlisaton, are major tasks o
assessing the need for addivional and alternative feeds and for identifying
means to improve feed resources. Other aspects of the work include support
facilities and scrvice activities, such as the gencbank, plantand soil liborato-
rics, sced production, and tissue culture/rhizobiology studies.
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Agroclimatic studies

Herbarium specimen database

A computerised database s being developed on site of collection and mor-
phological agronomic characteristios of grasses and leginmes stored as her-
barium specimens in East African herbaria, and on accessions stored in
ILCAS genchank. Aceession data tor material held in iUCA's gencbank have
already beenenteredand data trom the Last Afvican Herbariwm, Nairobi, are
currently being entered. The database was used in 1987 in planning a Seshania
collection mission. fe provided intormation on arcas where diversity of
species and morphology s greatest, on therr prease locations and suitable
collection pertods. The database hus also been used to anabvse the distribution
patterns of 1o native Atrican Trifoliim species i relation to environmental
tactors. Datacan also be extracted for other computer uses, suchas computer
mapping.

Modelling forage production in Ethiopia

The agro-ceological vield teils established at three contrasting sites in 1986
were contiued m 19870 The data were used o chieck the usefulness of the
FAO modet for the correlation of peak DM production and length of grow-
my period (LGP The model gave a correlation ot t = 0,07 for about half of
the accessions analvsed bucrelationships between vield and LGP were clearly

non-hnear mmany cases. Themodel was also used to test data trom trials run
over longer penods. Tt was found that o temperature factor was needed to
correet for altitadinal ditterences. With the inclusion of this total DM vyield
was well correlated for mediuim alutade triads (16302200 m) but not tor
high addcude trials (24003000 )

Results tromea lowland grass-legume mixture vield trial at Soddo were
analysed nsmg the WATBAT model. Correlations between vield estimates
atO-week intervals and the comulatve growth index were exeellent for total
regrowth (legume plus urass) for 1985 and 1986 but not for 1987, a vear of
higher raintall when shortage of Pmay have limiced growth,

Assessment of forage production potential in West Africa

ILCA’s mandate covers all of sub=Saharan Atvica but its research activities
are concentrated moatew sices and countries. Most of the work on nproving
livestock nutrnition in the sublumid 7one using torage legumes has been car-
ricd out in Kaduna state of Nigeria.

The regional relevance of rescarch conducted at Kaduna was assessed
using the agro-ceological zones (AEZ) project methodology, in collabora-
tion with FAO. This involves determining soil-climatic requirements of a
Land-use type, such as aparticular crop variety, and matching these with the
land resource inventories of the target area. Comparisons of wlii is poten-
tially possible with what i actuallv ichievable, in terms of the fraction of the
biomass that is cconomically usctul (I farvest Index), helps o rank the fand
arca nto difterent suitability classes tor that land-use type. This approach
also indicates the typeand level of inputs and management practices required
to attain optimum productivity.

FAO has information on the extent of land with varying suitabilities for
11 rainfed crops. Assessment of fand suitabilities for Stylosanthes hamata cv
Verano for 8 West African countries using the AEZ, principles revealed that
the arca to which cthis stylo is best suited falls within the 180- to 210-day
growing period zone (Figure 12),
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The extent ot land suttable tor 1 particuler crop can then be the basis for
estimating production potental by coological zones or counrry by using the
Flarvest Indes and vicld ranges that separate the suitabiticy classes. Figure 13
provides an oy nnph hased on the assumpuon that 23% of the suit. Wbl Land
arca i Nigerntor cach otthe major cereal erops and Verano stvlo s actually
cultivated. T he potental todder production from these crops varies depend-
my on the locanon and the level ot inputs,

Fodder tram rice and marze are of greater importance in more humid
arcas. while sorzhum and millet are mercasimgly imporant m the drier
zones. In the subhooud zone Jll crops are equally important. The figures
suggest that Mappropriate conservation or utihsation techniques were avail-
able, maize courd contribute more biomass 1o livestock from a given land
arca than the other cereals. However, no conservation technique appropriate
to smaltholders is available at present.

At the current low level ot inputs, production may not be adequate to
sustain the yrowing human and livestock popuiations and pressure on land
will increase. I however, the fevel of mputs s raised, West African coun-
trics could attain food self=sutticicncy.

Forage genetic resources

Genebank

A total of 629 accessions were added to the collection in 1987, The genebank
now holds 8642 accessions covering 145 genera and 346 species (Table 18).

Figure 12.

Area of land suitable for
Stylosanthes hamata v
Ferano in eight West African
couniries.
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Figure 13,
Potential fodder production

Srommillet, sorghum, maize,

vice and 1evane _\‘r)'/n under
high and low levels of inputs,
Nigeria.
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The number of aceessions held in 1987 iy shightly fewer than in 1986 because
duplicate accessions have been climinated from the collection. Seeds of al-
most 4000 Lines were dried and sealed in aluminium toil bags tor long- and
medium-term storage in 1987, The entire seed collection held at present
should be in long-and medinm-term storage by 1989,

A total of 3000 seesamples were distributed in 1987 in response to 233
requests. This isan incrcase of 12% compared with 1986, The preportion of
requests trom Atrican countries other than Ethiopia also increased.

Most ot the grass accessions in the genebank had been tested for germi-
nation by the end o 1987, Accessions with fow germination percentages will
be multiplicd in 1988,

Preparation ofa new edivion of the germplasm catalogue was started in
1987. This will cover about twice as many aceessions as the 1985 edition and
will give much more data on site of collection tor acquired accessions. The
catalogue will be published in 1988,

Table 8. Forage germplasin held i the 11.0CA penshank,
Decenber 1987

Accesstons

Genera Species

Legumes 34 ol 6235
Browse 70 196 1150
Cirassces 30 90 1257
Total 145 346 8642

Seed multiplication

About 1600 lines of grasses, legumes and browse are being multiplied at
Zwai on basic soils. An additional 1600 are being multiplied at Soddo on acid



soils. The Zwai site was turther developed by the construction of a large
screen-house/nursery and the completion of an inventory database for the
materials planted.,

The Zavai site is at an altitude of 1650 m on soils with a pH of 8.3, De-
spite the very high pH most forage germplasm adapted to low and medium
altitudes grows well. Data are recorded on morphological and agronomic
characters of plants in the multiplication plots. By 1987 about 1600 lines of
grasses and herbaceons and browse leaqumes had been established. These in-
cluded Centroseme pubescens (87 liaes), Stylosanthes hamata (95 lines), S. scabra
(33 lmes), S seshan (36 lines), Chamaceytisus spp. (23 lines) and Brachiaria
spectes (439 lies). Selections of particularly promising muaterial have been
made trom these and other species.

Collection activities

Several short collection missions in Ethiopia yielded 197 lines of grasses, leg-
umies and browse (mainly Aeacia), A 2-month mission in Tanzania, funded
by the International Development Rescarch Centre (IDRC), Canada, and
supported by the International Board for Plant Genetic Resources (IBPGR),
collected 101 accessions of 12 Seshania species and provided traming in col-
lection rechniques tor two national programme staft, one trom cach of
Kenvaand Uganda.

In vitro culture

In vitro culture activities expanded in 1987 following the arrival of an
IBPGR-sponsored post=doctoral teliow. In addition to established work on
the culture of axillary buds of Brachiaria species to provide discase-free mate-
rial for distriburion, work has started on the development ofin vitro storage
techniques for germplasim of the grass genera, Digitaria and Cynodon. Both
have been successtully cultured and have so far survived tor 100 days at low
temperatures. Rapid clonal propagatien of browse species is also being in-
vestigated and Lewvaena lencocephala callus tissue and plantlets have been suc-
cesstully caltured.

Herbarium

A total of 304 plant species were identified for several organisations. Work
has started on preparing herbarium specimens of all the 8642 genebank acces-
sions, and specimens ot 326 accessions were pressed in 1987,

Rhizobium relationships

Rhizobiology

Efforts are being made to identify productive rhizobial associations with
perenmial Trifolinm species native to African highlands. This work is in col-
laboration with the University of British Columbia. [solinion of rhizobia and
initial screening is being undertaken in Canada. A vhizobiology laboratory
has been set up at ILCA headquarters and a training course on laboratory
techniques for [LCA and national technicians was conducted under the
IDRC-supported project.
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Site characterisation of soil nutrients and water,
reviews and analytical services

Sotl nutrients and water are major determinants of plant productivity, To
achicve a sustamed merease e feed and food production, these resources
must cither be wsed more efficiendy, dhrocgh increased terover, or
supplemented by applving tertilizer or i ation.

Characteiistics of Vertisols at ILCA research and outreach sites

Eighteen Vertisol protiles were deseribed and their physico-chemieal prop-
erties determined. Although phosphorus was enitormly distributed through
the soil protiles, s availability was low (< | Hyy Y in most soils tested.
The amouant ot ot water available to plants varied trom 324 to 686 mm
with profile depth of 115 to 2035 i Al the sites were classitied as nper-
fectly drained o poorly drained. The organic phosphorus and organic-
matter content decreased with soil depth. while the distribution of other
phosphorus tractions within. the soil protiles had no consistent trend.

Soil moisture storage along a toposequence at Debre Zeit

Soil moisture was measured at five potits along a toposequence at Debre

Zettover 33 weeks during 198G and 1987 to determine the moistire storage

capacity of various soil types. Some of the results are sunimarised below:

®  Alftsol, soil with vertic properties and Vertisol stored 113, 187 and
275 mm per metre depth respectively

®  During the maturity stages ot foraees crops. Vertisob stored 37% more
moisture than Altisoland renvaaed moist throughont the vear at 5t and
100 e depth. Cracks readied 43 em depth.

* In the post-rany scason, Y8 mm ot supplementary arrigation was
needed to moisten the upper surtace Layer o ensure germination ot a
second crop and enable the seedlings to root to lower soil lavers,

Analytical services

The soils service Laboratory received 1393 soil samples from various pro-
grammes, and made 10021 decerminations. The soil chemistry laboratory
recetved 993 soil samples, on which 3273 determinations were made, and
1489 plant samples (3892 determinations). The soil physies laboratory re-
ceived 2501 soil samples, and made 5322 determinations,

Crop-livestock interactions

In 1986, a research project was undertaken by ILCA and IEMVT (Institut
d"devage et de médecine vétérinaire des pays tropicaux) statt, with partial
support from the World Bank, on crop-livestock interactions in sub-Saharan
Atrica. The major purposce of the project was to document current interac-
tions throughout the sub-continent, produce cconomic malyses of proposed
technologics aimed at improving interactions, and to recommend rescarch
prioritics.

A detailed literature review was first undertaken. This was Lased on
carlier papers that had proposed hypotheses about the nature and level of
crop=livestock interactions. After completion of a draft literature review,
ficld visits were made to 12 sub-Saharan African countrics {Burkina Faso,
Burundi, Congo, Cote d'lvoire, Ethiopia, Kenya, Mali, Niger, Nigeria,



Rwanda, Zaire, Zimbabwe) plus Madagascar o assess crop-hivestock intee-
actions and to gather data toranalvas A questonnare ed computer sott-
ware were producedin Enghshand o Frenchs md e avanlable apon re quest.
A book-Tength manusernpt s now e preparaten ard wall be available in
mid- 1985,

Summary tindmas ot the projectare s tolfow s Crep livestodk imterac-
tons are few i the more humid zoness because ammal diseases and o crop-
pg pattern Peed onrooterop s deconrace anonal prodicuon, lneractions
becone more trequent and more mtense throueh the subhunmid and sens-
arrd zones s Thesemiteracuons are based onthe use ot antmal tracton and ma-
nare i crap e and the vse ot erop restdues as ivesto 'k teed . Interactions
are most trequentin the nehland zonesowhere cercals are vmajor part ot the
sroppimg pacterns Interections o the ichlands mcolve intensive nalk pro-
Jievorsammal vactons monare producnons and soven todder crops.

Fhe nature and frequeney ot somie ot the miteractons are shown in
Tables 19and 200 Table 19 5hows the trequency o certaim tvpes of imterac-
ton between mdependent herders and tarmers and how the relative tre-

queney vares between environmients. Fable 20 shows how dependence of

]l\'L‘\lU('L; wil l\.l\(lll Us ot drap I'k'\ldllt'\ VdAries !K‘(\\'L"\‘Il CHVIFODICHts .lll(l St

SUS,

Table 19, Pinapal tppes of oop-fivecede mrevacon berweeen henders and fomers at 30 sies i suh-
Sabwran Aprea cnamber of vespontes ),

LEnvironmentand Uvpeof nteracnon
frequency off Crop Preang he Herd
wmteraction Manuring residies power management

Humd zone

rare 4} ) 0 V]
accastona! 0 0 0 0
Frequent 1] ] {] 0

Subhanud zone

rare 2 0 0 2

occasional 3 4 1 3

trequent 1 1 0 13
Semit-anid and arid zones

rarce 0 0 { 8

accasionl 8 4 4 0

frequent 1 3 3 1
Highland zone

rare 1 2 0 0

occasional 3 10 6 0

frequemt 6 5 8 0

Rescarch priorities identified by the project include management of
crop residues for soil improvement or for teed; development of fodder crops
for milk production in the East Atvican bighlands: the need for a shift in
animal traction rescarch from primary tillage to weeding; and the need for
more emphasis on smaltholder fattening programmes, especially with small
runminants.
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Table 20. Dependence of livestock on different feed combinations ar 30 sites in sub-Saharan Africa, by
environmont and season (nuncher of responses ).

Wet Dry
season season

Humid zone

pastures only 4 4

pastures plus crop residues 0 0

mainly crop residues or stall-teeding 0 0
Subhumd zone

pastures only 4 0

pastiees plus crop residues ’ 1 3

mainly crop residues or stall-feeding, 1 3
Semi-anid andand zones

pastures only i1 4

pastures plus crop residues 0 7

mainly crop residues or stall-feeding 0 0
Highland zone

pastures only 5 2

pastures plus cropresidues, 2 3

mainly crop residues orstall-feeding 2 4

Initial evaluation of feed resources

Increasing the teed resources available for hvestock production depends on
systematic evaluatton of torages ma range of environments. Under this
theme, forage germplasm is evaluated agronomically in Ethtopia and
Nigeria, and i performance in production systems assessed under highland,
humid and subhumid conditions i the same countries. Rescarch also
examines soil-plant-voater-nutrient relationships and their influence on for-
age and tood crop vields, and the nutritive value ot teedstufls.

Agronomic evaluation of forage germplasm

Germplasii s sercened and evaluated under three agro-ccological condi-
tions: highLind (temperate) and mid-altitude (sub-tropical) in Ethiopia and
lowland (tropical) in Nigeria.

Highland temperate zone

Adaptation to Vertisol. Ten selected accessions of perennial native
Trifolinm species were sereened for their adaptation to a Vertsol at the Shola
Vertisol Project site at 2400 m. Trifolinn cryptopodivm and "I, burchellianum
produced about 2.3 and 1.2 ¢ DM ha™', respectively, from one cut. They
were thus much more productive than 1% semipilosum, which yielded only
320 kg ha™', and appear to be promising tor use in this environment.

Intercropping trials. Intercropping with tood crops is one way to ntro-
duce forages into farming systems. Thus, intercropping trials were estab-
lished in 1987 at four Vertisoland two Nitosol sites, in collaboration with the
ILCA Vertisol Projectand the Institute of Agricultural Research. Ateach site
one line of cach of the native annual highland species T, decorm and I guar-



tinfanum were ntercropped with wheat, icia faba and noug (Guizotia abys-
sinica), alocal oilseed crop. In the two trnls notadverselvattecred by drought
the grain vields of wheat and noug alone were 2.7 and 0.3 tha ! respectively,
Interevopping with 7 guartinianon (ILCA 6301) reduced wheat grain vield
by 35% and noug, vield by 25% but produced an additional 5.4 and 3.6 ton-
nes of fegume dry macter per hectare, respectively.

Mid-aititude, sub-tropical zone

Initial evaluation and agronomic deseription of accessions tor adaptation to
mid-altitude. sub-tropical conditions is mainly carried out at the Ministry of
Agriculture Welavita Regronal Station at Soddo, Edhiopia.

The Soddo site s ac 1900 m ona Nitosol. Annual raintali averages about
FHOOmm. The site s representative of the medium altitude, medium raintall,
actd sorl areas of western Ethiopr, Kenva, ‘Tanzania, Uganda, Rwanda,
Burundi and highlind arcas of Cameroon.

In the il moroducton plots, of whieh about 1600 have been planted,
collections ot Zorma (178 hines), Stylosanthes guianensis (201 lines), S. fruticos:
{93 lines) and Neonotonia wiohti (40 ines) planted in 1985 have been evaluated
and pronusing germplism selected tor turther sereening,

O the 0 Hines of N wightri planted, the best e lines were all collected
m the region. A number of vigorous, tall lines of Cajunus cajan selected at
Zavathave performed poorlvar Soddo, whieadine collected locally has per-
toirmed well. Thus it appears thar ac Soddo, at the upper end of the cleva-
tional range tor sub-tropical germplasm, locally collected material performs
better than germplasm collected from sites at lower altitude.

Anotheraspect ot adaptation of Tocally collected material is in discase re-
sponse. In 1987 this was Hluseraced inan inital evaluation trial with 93 lines
of S, friiticosa, all bue 10 of which were collected in southern Ethiopia. An-
thracnose severely attected all the Ethiopian aceessions during the 1987/884
dry scason, while the other lines (9 from Niger, one of unknown origin)
were essentidly unafteceed. Thus, the local race of the discase had apparently
cvolved along with the S fruticosa genotypes.

The dry-matter production of Stylosanthes species under six-weekly
cutting has been studied in a roplicated vield trial since 1984, Stylosanthes
scabra cuinvars Seca and Fitzroy yielded more than the S, guianensis cultivars
in 1986 and 1987, particularly in the dry season (Table 21).

Table 21, Dry-matter pields of Stvlosanthes guanensis and S, scabra adtivars, Soddo, Lihiopia,
19INA-87.

DM yield (tha™)

S. guianensis S. scabra

Year (scason) Cook Graham Endeavour Seca Fitzroy
1984 3.5 1.7 1.2 1.8 1.3
1985 5.5 21 4.9 5.0 3.6
1986 3.2 1.7 2.6 5.8 5.1
1987 dry 0.6 0.5 0.4 1.7 2.0

wet 1.9 1.5 2.1 2.8 2.7

total 25 2.0 2.5 4.5 4.7
Total 14.7 7.5 11.2 17.1 14.7
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Lowland tropical zone

Herbaceous forage legumes for the humid zone. Rescarch on herbace-
ous torage legumes tfor the iunnd zone recommenced in 1987 after a break of
several vears. Phirtv-one hnes were sereencd inobservation trials at two sites
in southwest Niverne This work s aimed at doeve lopmy torage production
systeins for meditmi-seale small raminant producers and sn 1]llmuh r cattle
producten o the humid and devived savannaly zones Forage legumes
evaluated idluded sis hmes o Seylocanthes, 1 lmes of Centrosena, cieht lines
ot Desmodivnr ind single Taes of Pucraria phuaseolondes, Macroptilivan atvoper-
purcrnt, Calopegonnmn caevdenne, Desmantlgs viroans, faablab puiravens, Cassia
retnditolia and Toplicsia bracriolara,

Most hnes arew vigorouslvoand were hignly l\mdmnu durmy the
rams. As the drey season et m o namber of lines ¢ sperienced gl leat drop
and mortahines, with ~ome deving-up completehy by she niddle o the diy
season. Lablal prpirce - Stylosanthes wabra ov Seca, Centrosema puihccens,
Coomacrocarpune and Xacopolivnr anopurpureun contmued o vrosw andd re-
tined mue h ot ther dearup o the middle of the div season, and so 1o tesser
extent did Calopocommms cacmlean and Stylosantles smianensis o Graha n. A
tew ot these mes wall be selected and used m pasture developmencand nan-
arement studies i 1988

Promising torage Icgunws for the Nigerian subhumid zone. Twenty-
four promisie e of e ecumes from }mlmnnn\ screentng trials
were evaluated crcnotcad v o Karmn Boand sis other sites i the Nige-
rian subhomied sonc o 19so I‘)h, Phree species adapted to sabhunnd
zone conditrons were tdenutied - Lable 220 Fhese compare seell widy Stylo-
sartlies onarewhichecur endy the most commonlyused fegume and vields
Jro 3t DN ot A three speares have crade pmum contents ol 1a=15%,
and are thererore porentaliv valuable tor agespedies, Bvaduanon ofthe abilicy
ot these hnes to peraist i the natural sa ard will o i PUSS.
Anthracnose tolerance. 1he sus cptubihev of sevlosanthes to anthracnose
(caused by the tungus Collerotidnm spp.y serioushy restrices adoption,
particutarly o more hunmid areas. Although \l)/mmmw frmata o Verano
has stll notsuccumbed toanthracnose atter more dhan 3 vears of continuous
growth it is unwise to contnue to be solelv dependent on,

I FOSTONT N entanensic aceessions trom CIA T {Centro interacional Lic
/\uriml(ml l'rvpn abwere sovn s anrephicated 11 1 plots, with 8.

Luianensis oy Cookand S fnonaia e Verano trom local xupplux as u)nrmls

Table 22, Drodi e et Stprantmy v ot i Naivona
Dryv-matier Seed Increasein
vield virld soll Nafter
{tha ™ tkarha vear
Spulu [1 CCA Na. 19SG+ V87 1UR7 (%)
Casstarettnditolia 15 0,43 245 0.028
Classiarotminditoli AR 5.600 237 0.019
Centresenua brasthasm 135 0.37 20* (.023
Centrosena hrasilannim TS 7.88 6" 0.007
Clentrosenu pasawrung 1858 8.73 124 0.021
Centrosena pa-cuon 9804 9.23 230 (.023

* Controsema brastlmon produces seed throughout the dry season. These yields were recorded
for the first halt ot the dry scason only
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The accessions were exposed to miitorm disease challenge by spraying them
with extracts fronm anthracnose-intected Cook stylo planes. ‘The plots were
scored foreneral plincappearance and sampled tor isolation of pathogens
and drv-nier vickds toca relared experiment, 10 seedlings of cach ot the
accesstons and cultvars were planted e tour repheates within a previously
miccred plotor Cook stvloand diowed to grow with the regenerating Cook
stvlos Frve seedhings per rephicate were tageed and seared tor discase attack
(Table 23).

Fhree fines died by the end ot the wrewmg pertod. Although Colleror-
richum was solated trony all Hines, CIAT 184, CIAT 136 and Verano stvlo
showed nosvimproms otanthracnose and grew normually. The tanguos Phoma
sorging was abso olated from most accessions (lable 23). This fungus has

Table 23, Foainon or o o plovanthes o torantnaonese tolenen e Nocnan subhumid cone, [987.

Styvlo Fungal disocaion
JUCCSSION l)i\vk'd\f I)‘\l )’i(‘]\l
number i 1 1l Y Vv Seore (kghah
CIN'T 11370 X X + 3016
CIAT 11360 X X X X 6 6696
CEAT 107 X X X X X 4 4418
CIATT 1374 X X 4 4128
CIAT 11372 X X X X 6 5104
CIAT 11369 X X X 4 5487
CIAT 11365 X X X 4 4058
CIAT 136 X X | 7959
CIAT 11375 X X 6 RE)
CIAT 11364 X X X X (] 4950
CIA LT 184 X X X 1 8153
CIAT 11362 X X 3 5218
CIAT 11365 X X X 4 2909
CIAT 11373 X X 5 5202
CIAT 11367 X X X X X 4 6018
CIAT 11308 X X X 3 4875
CIA'T 11376 X X 4 5123
Cook sevlo X X X X X 6 423"
Verano stylo X X X X 1 5345
Discase Percentof
code leaf/stem
Pathogens scale attacked  Remarks
L Fusarium 1 mil Resistant
H. Curvularia 2 1-10 Moderately resictant
1L Colletotrichum 3 =30 Maderately suscepribie
IV. Helminthosporium 4 31-50 Susceptible
V. Phonn 5 31-70 Highly susceptible
[0 >70 Highly susceptible

* = died at the end of growing season.
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been reported 1o cause lear spots i a number of food ¢oops grown in the
savannah and black stem spotting on stylosanthes in Nigeria, More work is
needed to determine the pathogenicity and inter-host transmission of other
organisms, since ths may attecr the adoption of crop-stylo associations as
advocated in tfodder-bank cropping,

The plot were cut at the end of the ratav sceason after 5 months of
groewth and irrigated in the dryv season. None of the sarviving stvlo lines
showed symptoms of anthracnose on their ratoon growth and the fungues
was notisolated from any ot the plants up tosweeks atrer cutting, when leaf
arca was sull sl This suggests tha canopy size and cover are important
factors in determiming the sew criey ot the disease and these are factors that
could be controlled by APProprite manavement.

Effect of herbicides on todder production from rice areas. In sub-
Saharan Africa inland vallevs or “tadamas ™ account for about 7% of the land
ared, an area cquivalent to Nigeria, Due o unpeded drainage these areas are
seasonatly imundared. Rice is one of the tmajor crops on these arcas and rice
cropping is bemg actively promoted in Nigerte Weeds are amor problem
on intensively cropped fadania Lind. Since weeding has o be dmely and
there is a shortage of Tabour the extension services recommend the use of her-
bicides. Flowever, weeds contribute to the quality of teed avalable in rice
ficlds atter harvest and a weial in 1987 examined the ettect of chemical weed
killers on rice and weed viclds.

Preliminary results show that there was no signihicant difference in
cither grain or crop residue vield between handoweeded plocs and plots to
which TEER (T\J—lmu».\ymcth\‘l~2—vh|un)—,’,'(»—niivlh_\‘I‘n‘rl.milinlc_) was applied.
The proporuon of weeds in total todder was sreater i all plots to which the
weed killer was applicd than i hand=weeded plots {Lable 24y, This may have
been becaws hand weeding was carried cut later than spraving and thus
weeds had fess timie to re=estalllish in the hand-weeded plots. The results in-
dicate that the use of herbicides will not reduce post=harvest fodder vield or
quality.

N - . !
Table 24. Crain and toral fodder produetivity ke ha ) prons e plors as mflieneed by weed control,
Nigerian subluwomid zone, 1987

Totl Weed )’iL‘M
Crop reswdue e
Grrain residue Harvest  including Percent
yield yield index weeds oftoal
Treatment (kpha'hy (kg ha™) {70) (keha™ todder (kpha™
No weeding 1029 310 27 7167 60 4297
Hand weeding 2017 5634 34 6120 8 486
RONSTAR-EC 2002 M4y 23 7428 i8 1379
RONSTAR-PL 2230 5714 28 6730 15 1916
TEER 2677 6243 30 7171 13 928

LSD 3t 1139

TEER: N-(butoxymethyl)-2-chloro-2"6-dicth ylacetamlide.

RONSTAR: 3-(2,4-dichloro-5-1 -methylethoxyphenyl-3-1, I-dimethyl-1,3,4-0xadiazol
-2(CH)-vic.
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Soil fertility and water-use studies on forages

Relative efficiency of various phosphorus sources
on forage legumes

A greenhouse experiment in 1987 examined the effectiveness of Togolese
and Egvptian rock phosphates as sources of phosphorus, relative o triple
superphosphate (TSP). onan Ethiopian volcanic ash soil with high P-fixation
cap. wity. Lucerne (\I(u/imqu satira) was used as the indicator crop. The rela-
rive effectiveness ot Togolese and Egyptian rock phosphates was greatest at
o0 and 43 kg P ha ', respectively. At these rates, Egyptian rock phosphate
(ERP) was 92% as cftective as TSP, compared with 04% for Togolese rock
phosphate (Figure 14).

Relative agronomic effectiveness (%

04— — e e e -

HU - .
Figure 14,

Lffectiveness of Egyptian rock
phosphate (ERP) and
Togolese rock phosphate
(CTRP) relative to wiple
superphosphate (1SPjona
vodeanic ash soil | greenhonse
experiment, 1LCA
headguarters, 1987

[

20 D60 80 100 120 140 160
P applied (kg ha™)

Applying TSP and ERP ar various rates to clovers grown on a Vertisol
at the he uh]lnrtus site resulted i significantly hlu'ur cumulative dry-
matter vields over 4 vears. The (lllllllll[l\t ctiect of FRE was greater than
that of TSP at 15 and 30 kg P ha™'. but TSP was more effective at higher rates
(Figure 15).

Efect of two ERP sources (ILCA and Ministry of Agriculture) was
evaluated ona Vertsol for 1986/87 ¢ mppl ng seasons on Shola Vertsol. ERP
provided to ILCA produced 1.1 tha™ more drv-mutter vield of clovers than
the ERP supplicd to the Minisery,

Adaptation of forages to soil constraints

Large arcas of West African soils that developed on basement complex are

characterised by indurated or hard lavers within 100 cm of the surface. In

many soils this hard pan . within the plou;,h horizon and therefore resericts

the grovith of tood and forage crops. In extreme cases it can be continuous,

mmpeding root penetration and water infiltration. In order to quantify the

eftects of the hard pan on crop and forage growth an experiment was set up

with three ereatments at vwo sites:

¢ Disc harrowing and maize or stvlo planted on tlat land,;

®  Disc harrowing and maize or stylo pianted on ridges; and

®  Disc harrowing and soil hard pan broken by trenches 30 em wide and
A0 em deep to simulate in-row subsoiling; maize or stylo planted on re-
tilled trench rows.
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Cracking the hard pan sigmticantly increased grain and stover viclds of
maize as comparcd with dise harrowing atsite Taind both treatments atsite 2
(Table 25). Tealso increased the drv=mateer vield ot sevlo by 259 over only
dise harrowing,

Fable 25, Focoorntlag methodon yield of mai - amd Urane stylo, Niworarsubluonid zone, 1987

Meanstyloroot density

Cirtin Stylo DM (gm")
Tillage vield vield - S e
method (ke ke ha™h 0-30ecm 30—t em
Subsoiling 4926 6863 210 77
Discharrowing 3902 5480 101 8
Ridging 4210 5437 152 19
LSD hRA S43

Breaking che hard pan by manually chiselling and refilling trenches
increased the water-holding capacity of the soil nd allowed greater propor-
tions of the roots to penetrate deeper avers. Total root density was also
greater m both sotl layers. Phis is insportant especially inarcas where rainfall
15 erratic or drv vears are more frequent. The higher soil moisture content re-
sulting trom the trenches conld eftectively exeend the length of the srowing
period and help pline o wathstand dry spell, during the UFOWINZ stason.
Research is now needed to find practical and cconomical means of breaking
the hard pan.

I relited experiment the etteet ot the hard pan was simulated in a
green house by packing a 50:50 sotl-gravel mixeure in oil drums. This was
then mechanically compacted to a bulk density of about 1.6 gem™, The soil-
gravel mixture was topped with a laver of sandy loan soil, 5 or 15 em deep.



Scarified sceds of Stylosanthes guianensis cv Cook were sown and the drums
were watered daily,

Subsoil gravel layer at 15 cm depih had no eftecton the dry-matter pro-
duction of Cook sty los compared with soil without a gravel lnu but dry-
matter yiekd swas reduced by 232% when the gravel laver was at 5 cm dapth
lmu‘.xmv the watering interval to 5 davs redoced \l\ln drvematter produc-
tion by 35%. The subsoil gravel laver “reduced root \'mw[h by 20% . Because
rooting 1s constramed by the bard pan, crops growing mosuch .smls Cilli UN-
perience muoisture siress durmg short breaks i ranfall with a consequent
reduction invield.

Nutritive value of feed resources

Eff=ct of variety and site on the nutritive velue
of sorghum crop residue

o Atrica, birds are o maor crop pestand hmit grain production from sor-
shum. Bird resistanee msorghun is relaced to content ot proanthocyaniding
(condensed tumins) mothe gram. Sorghunm improvement programmes in
Atrica are breeding for bard resistance i varictios for senti-arid zones. ow-
ever, phenohos 1 the veaetative components o bird=resistant and forage
varieties reduce therr digestibilioe. This study was conducted to determine
the mtluence of environment on ditferences between bird-resistant (BR) and
non=bird-resistant INBR varietios in content of phenolics and their relation-
ship to digestibilioy ot tihre i the crop residue, This research was condueted
m collaboration with che Sorghum Improvement Teary of the Ethiopian
nstitute of Agricultural Researchs,

Most cnerey ror rommants ted sorghum crop - Lidae is provided by
rumen termentation of cell-wall carbohydrates. Factors that limie the diges-
tibilite of these carbohvdrates are the main cause ot differences in nutritive
value amonyg, varicues after N odeticiencies have been corrected. Leat blades
and leat” sheaths trom BR varicties contata Larger amounts of insoluble
proanthocvamdins and soluble red pigments than those trom NBR varicties

Fable 20). Leat” sheaths from BR varieties are higher in lgnin than leaf

sheaths trom NBR varieties,

Environmental tictors have a large eftect on pigmentation in sorghum
leat blades and sheaths Learblades and sheaths from BR varictics rroswn at
Melkasa (elevation 1H00 m) in the Rift Valley of Ethiopia were more pig-
mented than those trom the same varicties grown at Debre Zeit at a higher

clevation (186 ). The effects of these phenolic pigicnts on digestibility of

neutral-detergent fibre (NDE) was greatest in leaf sheaths from the BR var-
teties izrown at Mcelkasa (Table "(;) Average maximum tenperatures during
the growing season were 2 to 3°C highor at Melkasa than at Debre Zieit.

Average minmimum temperatures at Melkasa were 5 to 7°C higher than at
Dcebre Zei Total ramtall during the growing season was 645 mm at Melkasa
and /93 nmumn at Debre Zeir.

The mean digestibility of leat sheaths from BR varicties grown at Mel-
kasa was 8.4 pereentage units lower than the same varieties grown at Debre
Zeit and over 12 umits lower than the NBR varicties grown at cither site
(Table 26). These results indicate that phenolic pigments have a greater effect
on the digestibility of feat sheaths than of leat blades and that environmental
ctfects may also be greater on this plant fraction.
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Table 26. The cffect of sute and bind resistance on content of nevtral-detergent fibre (NDIE ), digestibility of NDEF (DNDI), content of lignin,
soluble red pigments ¢ A0 w0l ) and insoluble proanthocpanidin ¢ 4550 imsol ) in leaf blades, Teaf sheaths and stems from the crop
residue of turd-resistant (B8R 1= 6) wond non-bivd-resistant ¢ NBR, n=8) sorgluom varicties.

Leafblades

NDF (% OM)
DNDF (%)
Lignin (% OM)
A55050l.
A550msol.

Leafsheaths

NDF (% OM)
DNDF (%)
Lignin (% OM)
A550 50l

A330insol.

Stems

NDF (% OM)
DNDF (%)
Lignin (% OM)
A5 sol.

A550nsol.

Dyebre Zent Melkasa
BR NBR R NBR Significance
Mean sh Mean Sh Mean D) Mean sD Site Resist.
02.3 3.4 64.0 3.2 (s 3.2 60.0 3.2 e NS
57.1 4.2 0l1.5 38 62,4 5.5 01,9 4.5 . NS
35 0.4 4.2 0.6 4.2 (.6 4.0 0.6 NS NS
0.08 0.02 1103 0.01 0.16 0.07 0.07 0.02 s b
0.04 0.01 0.04 0.01 0.09 0.07 0.06 0.05 NS NS
79.1 2.3 79.4 1.5 77.0 2.9 78.3 2.6 NS e
51.2 38 56.0 2.6 128 10,1 55.3 5.3 i *
6.3 0.9 5.7 0.5 0.1 0.8 3.8 0.7 b NS
0.14 0.05 0.03 001 .57 0.20 0.03 (.02 bl hddd
0.04 0.01 0.02 0.01 0.19 0.11 0.03 0.02 i b
72.2 7.4 74.5 5.5 TR 0.2 70.8 3.3 i i
52.9 5.6 54.1 3.9 57.4 5.0 57.0 4.7 b NS
6.8 1.4 7.0 1.3 6.7 1.1 6.6 (L8 NS NS
0.03 0.01 0.02 0.01 0.01 0.0 0.01 0.0 i s

NS = not significant; * = P<0.05;
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L. P, 4t = P <0001,

Effect of variety on the nutritive value of millet

The nutritive value of milict crop residuc has received less attention than that
of other cereals. Twelve millet varicties were sampled from an advanced
agronomic trial at the ICRISAT (International Crops Research Institute for
the Semi-Arid Tropics) Sahelin Centre, Sodore, Niger. The varieties dif-
fered significantly in NDE content and digestibility of NDE of leaf blades,
sheaths and seems (Table 27). Lignin content of blades and stems also dittered
signiticantly among varietices.

Despite these varietal effects the range in paraneters of nutrinve value
was lower than among sorghum varieties. The range in digestibility of NDF
within plant parts ofsorghuny is greater than 13 percentage units, whereas in
these 12 millet varicties the range was less than 8 pereentage units, Millet
lacks the phenolic pigments that are Targely responsible for differences in
NDF digestibiliey imong sorghum varieties.

The nutritive value of the leaf sheath and stem of millet is well below the
maintenance requircients tor cattle. tn Niger farmers usually leave millet
crop residue in the field to be grazed by cattle belonging to pastoralists.
However, the Jorv nutritive value of leat sheath and stem indicare that it may
not be worth harvesting and storing the crop residue.

The digestibility »f NDF i the leat sheath and stem fractions of the 12
millet varicties is low. The range in digestibility of millet crop residues needs
to be investigated turther in the hope of finding adapted varieties with higher
digestibility.



Table 27, The cflect of variety oncomtent of neutral-detergent fibre
(NDIE), digestibility of NDIF (DNDE band content of
Tignin in leafblades, leaf sheaths asud stems Srom the crop
residue of 12 millet varieties

Varietal
Meaan Ranygre etfect

Leafblade

NDF (% OM) 9.4 37.7-63.0 i

DNDF (%) 60, 1 35.7-62.2 b

Lignin (%% OM) R 35~ 45 **
Leatsheath

NDE (% OM) 092 635.5-70.8 b

DNDE (90) 424 I8 149 rer

Lignin ("o OOM) 5.0 4.8- 5.9 NS
Stem

NDFE (% ONM) 70.2 72.5=-79.6 b

DNDE (%) M7 27.0-33.2 *

Lignmn (%6 OM) 8.7 7.6- 9.7 M

Varietal eftect significant at: * P<t0,05; ** P01
TEYP<O001; NS notsigniticant.

Effect of variety on the nutritive value of cowpea crop residue

Cowpea (igna nnguicilata) is an tmportant dual-purpose crop (grain and
torage) in the Sahel. The nternational Institute of Tropical Agriculture
(WFA) cowpea programme at the JCRISAT Sahelian Centre is breeding
dual-purpose varieties tor Saheliun condinons. Leaves and stems from 15
dual-purpose varicties were sampled and analvsed ae the TECA nutrition
Laiboratory to determine ditterences in the nutriive value of crop residues
among varieties

Nitrogen content and the digestibility off neatral-detergent fibre in
leaves and steins ditfered significanty among varieties, as did neatral-deter
gent tibre content of stems (Table 28). The range of 10 to 12 percentage units
i digestibility of neutral-detergent fibre would have a large eftect on the
productivity of ruminants fed the crop residue. These varietad differences are
also important to cowpea improvement programmes interested in develop-
ing dual-purpose varicties,

Management of multipurpose trees

Multipurpose trees provide supplementary feed for livestock, improve soil
tertility through mulching and, in the case of leguminous trees, nitrogen
fixation, and wood tor tencing, building and fircwood. The use of Gliricidia
sepivm and Lewcaena lewcocephala in agroforestry is already quite well estab-
lished in humid Nigeria but other species are needed to spread the applicabil-
ity of agrotorestry to other zones. In 1987 multipurposc trees were .creened
in humid and subhumid Nigeria, and best-bet lines were evalvav:d in pro-
duction svstems.
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Table 28. Range in nitrogen and nentral-detergent fibre (NDI)
contents and digestibility of NDIF in leaves and stems
drom cowpea aop vesidue.,

Range among Significance of
varictics difference amony
(nu=13) varietes
Leaves
N (% of DM) 28-35 +e
NDF (% of DM) 30-33 NS
Digestibilicy S54-006 ‘
of NDF (%)
Stems
N (% of DM) 1.5-2.1 **
NDE (% of 1hM) 47-56 e
Digestibilicy 3746 *

of NDF (%)

NS = notsignificant; * = P<0.,05; ** = P<0.01;
e = P00,

Initial evaluation of multipurpose trees

Multipurpose tree legumes for the highlands

Screening ofbrowsce species for the highlands was expanded with Debre Zeit
as the main rescarch site. Browse species being tested incliude Lencaena, Ses-
bania, Erythvina and Chanaecytisis palmensis. These have been planted both
at Debre Zeit and at a range of sites at altitudes from 1700 to 2800 m.
Chamaccytisus palnensis grew well at altitudes up to 2800 m and 8. seshan per-
formed well atup to 2400 o, However, S, seshan has been severely attacked
by inscct pests at altitudes of less than 1900 m and this may hmit ies useful-
ness. The genus is thus being sereened tor resistant species and Zenotypes.

Indigenous browse in humid Nigeria

Use of indigenous browse was surveyed in southeast Nigeria, in collabora-
tion with five natonal agriculearal rescarch institutions. The most widely
used species included Acioa varterii, Dialivn guianensis, Harungana madagus-
cariensis and Microdesmis pubernla. Furure work will focus on methods of
establishment, productivity in comparison with leucaena and gliricidia, and
the nurritive value of these specices

Fertilizer/rhizobium interaction on farmers’ alley farms

On some alley farms in soudhwest Nigeria, leucacna and glivicidia grew
poorly and were chlorotic. The causes of this were studied in 1987 in a col-
laborative project beeween ILCA and HTA. Soil samples from ‘problem’
farms and farms on which trees were healthy were analysed for nutrient con-
tent. The cttects of nitrogen (N) and phosphorus (P) fertilizer and inocula-
tion with two strains of rhizobia were also examined on both soil typus.

Soils from ‘problem’ farms kad lower concentrations of N (0.053 vs
0.100), potassium (0. 11 vs (.24) and organic carbon (0.74 vs 0.92) than soil
from ‘good’ farms. These tevels were reflected in the nutrient content of the
teees growing on the soils.



On the poor soil, fertilizer N applied alone or with P decreased nodula-
tion, but significantly increased shoot dry-matrer yield and N content of the
trees. Inoculation with rhizobia was less eftective than N application in in-
creasing shoot dry-matter yield and N uvptake of the tree seedlings. This
suggests thai rhe strains of rhizobia tested were not very effective and more
strains should be sereened.

In the absence ot inoculation, fertilizer M is required to boost carly
growth of leucaena. Gliricidia can be established withour inoculation, but
phosphorous should be applied to ensure proper nodulation and nitrogen
fixation.

Multipurpose tree legumes for the subhumid zone

The regrowth ot 3-year-old gliricidia accessions over 5 months in the Nige-
rian subhumid zone ranged trom 1131 10 2703 kg ha™. Entries HY B, ILG 52
and ILG 50 gave the highest DM yields of 2703, 2025 and 1816 kg ha™", re-
spectively. The growth of the lines was generally poor compared with their
performance in the humid zone. While difterences in the amount and distri-
bution of rainfall may have had an cffect, the poor growth may also have
been due to restriction of root development by the hard pan typical of sub-
hunud zone soils, and other soil-related factors,

Seeds of 22 nitrogen-fixing trees were received from the Nitrogen Fix-
ng Tree Association (NFTA), Fawaii, in 1987 and evaluation trials were es-
tablished at three sites in the subhumid zone of Nigeria (Kurmin Biri—ILCA
site; Jos—Federal School of Forestry; Makurdi—Uni Jos, Department of
Animal Production). Performance of the trees was assessed by measuring
their heighe and bole dinmeter every 3 months. In the first 9 months, Cal-
landra calothyrsus, Cajanus cajan and Flemingia macrophylla grew well at all
sites. Seshania grandiflora performed impressively at Kurmin Biri.

Evaluation of multipurpose trees in
management systems—Alley farming

Alley farming with grazed fallows

The tirst phase of a long-term leucacna alley farming triat to determine the
effect of short grazed fallows on soil fertility and subsequent crop yields
ended in 1986, In the second phase the cropping period was extended to +
years, with 2 vears tallow, in order to increase land-usc efficiency and allow
the testing of the sustainability of crop yield levels after the grazed fallow.

Soil fertility and crop yiclds were still significandy higher 3 years after
the fallow. In the third consccutive year of cropping following a fallow, crop
yields inalley grazing/cropping rotation plots were 22% higher than yields
from continuously-cropped alley plots. In the first year of cultivation fol-
lowing grazed fallows in 1987, alley grazing/cropping rotation plots out-
viclded continuously-cropped alley plots by 56% (Figure 16). These results
confirm the positive etfect ot short fallows grazed by small ruminants on soil
fertility and crop yields in alley farming,.

A similur long-term alley furming trial using Glivicidia sepinm on a de-
graded soil is comparing the contribution to soil fertility of grazing small
ruminants within the short fallow periods to that of fallowing alone without
animals. In 1987, maize grown on continuously-cropped alley plots out-
yielded that on continuously-cropped plots without trees by 75%.
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Fodder offtake and crop yields in alley farming

Inalley farming, tree foliage can be used citker for soil ferdlity maintenance
oras teed for h\utmk but thereis a trade-off between the two uses. In 1985,
a trial was initiated to study the effeet on maze vields of removing various
proportions of tree toliage as cut-and-carry feed. As in 1986, maize vields
rose as the proportion of tree toliage used as noaleh increased from zero to
100% of toral tree foliage production (Table 29). These results confirm that
using part of the tree foli. e as feed resalts i some loss of muaize vield. The
opportunity cost ot using some tree foliage as teed has, however, been found
to be more than offset b\ Zains 1 anim. 0] productivity at current prices.

Table 29. Maize gnnin yields i alley farming as afpected by fevel
of mudch application, \lg:rmlz humnd zone, piest season
1987

. . N
- Matze gram vield (tha™)
Freatments .

[ cucacna G hrn uln

1 . .o
Mulchlevels” (% of tree productiviy)

0 1.53 .58

25 1.95 1.79

50 2.29 2.15

75 215 2.24

100 2.76 2.52
LSD (0.03) 0.36 0.43

' Mean folitge yields for teucaena and gliricidia over the
period were 6.2 and 3.5 tonnes per hectare per year respee-
tively. Foliage not used tor mulel was fed to sheep and
goats.



Evaluation of multipurpose trees in mananement
systems—Intensive Feed Gardens

Management of leucaena trees in Intensive Feed Gardens

In the second tull year of a trial to study the effect of inter-row spacing and
cutting frequency in intensive production of leucaena todder, cutting fre-
quency had a greater effect on tree productivity than inter-row spacing.
Lower cutting trequency resulted in higher vields (Table 30). As in 1986, the
best treatment combination was 30 ¢m inter-row spacing with a 12-week
cutting cycle. In 1987, this vielded 41 tonnes DM per hectare of forage, an
8% increasc over the previous vear. A cutting cycle of 6 weeks was too inten-
sive and gave much lower forage vields than frequencies of 8 weeks or more,
It also resulted in the death of sonie trees.

In practice a 0.5 m inter-row spacing might be too narrow to allow casy
access for the tarmer. Doubling the inter-row spacing to 1.0 m reduces tree
yickd per ha by 23% on a 12-weck cutting cvele. However, with more ma-
ture trees, as 1 1987, no further penalty is incurred if inter-row spacing is
mcreased to 2.0m In 1986, the first vear of praning, viclds declined progres-
sively with increasing inter-row spacing. The change in 1987 indicates that
longer-term studies are needed to clarity the situation.

Table 30. fiffect of cunting frequency and inter-row spacing on lewcacna fodder dry-matter yield,
Nigerian wonid zone, 1986/87.

JO8O 1987

Cutting cycle

Cutting cycle
Inter-row o -—

spacing(m) 6 weeks 12 weceks 6 weeks 12 weeks
tDMha™ —
0.5 16.90 38.20 12.94 41 08
1.0 11.97 28.27 10.16 31.42
1.5 9.07 20.73 8.34 31.84
2.0 6.77 20.33 6.01 31.30
Mcan 11.18 26.88 9.36 33.92

Nutritive value of browse

Effects of polyphenolic compounds in forage from multi-
purpose fodder trees on growth, intake and digestion
in sheep and goats

Polyphenolic compounds in browse reduce feed intake and digestibility and
animal performance when fed in combination with cereal crop residues by
reducing degradation of fibre and protein by rumen micro-organisms (ILCA
Annual Report 1985/86). Acacia seyal, A. nilotica and Sesbaaia sesban have been
identified as useful multipurpose trees (MPTs) for semi-arid Africa. A trial
was conducted to determine the effects of polyphenolics in these MPTs on
growth and N utilisation of sheep and goats fed a diet based on teff straw.
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Leaves trome AL seyal and AL milorica contained twice as much soluble
polyphenolic compounds as 8. seshan leaves. eaves rrom veyal had tie
highest content of nsoluble proanthocyanidins. Sheep had ainghier growth
rate than goats when ted these MPTs in combination with rett straw. This
difterence was rehited to the much Jower intake of straw by goats (Table 31).
There wereno signiticant ditferences among browse supplements in growth
rates of sheep or voats (Table 30, However, the efivet ot the polvphenolics
A sepelare apparent i the results of the nitrogen-palance study . A pparent
and true merogen digestibilivy were signiticantdy fower mthe diets contaim-
ing A sepalwhich was aresult ot a higher iceal exeretion ot nitrogen. Both
neutral-detergent-soluble and neatral-detergent-msoluble nitrogen were
higher i sheep and goats ted AL sepal than in those fed other MPT supple-
ments. There were no significane ditferences among MP TS in nitrogen bal-
ance because the nitrogen loss in the urine of animals fed A sepal was fower
than that ot animals ted S seshan and AL wilorica.

These results suggest that polvphenolios A sepal attect protein utilisa-
ton by decreasing urmary nitrogen loss and mereasing taccal nitrogen loss,

Table 31 Polyphenohics comonr i beaves and gt nate, s imnnake and pavameters ot wtrogen unili-
stion vt sheepand gowss ed leaves trong e mdtipue pose ecs s supplenenta to et straue,

Aoacna Ao Seshania
seyal milorica sevhan

Soluble phenolies (70 DAY 30 RE} 16
Insoluble proanthocyanidins (A330) 0.552 0.154 0,039
Growth rate (g d'l)

Sheep 40 42 35

Goats 19 17 4
Straw intake (i d")

Sheep 422 412 478

Goats 328 348 - 306
Apparent N digestibility (%)

Sheep 35 58 51

Goats 44 66 69
True N digestibility (%)

Sheep 82 92 94

Goats 86 94 94
Faccal detergent soluble N

("6 of N intake)

Sheep 47 33 42

Goats 41 28 25
Faccal detergent-insoluble N

(% of N intake)

Sheep 18 9 6

Goats 14 6 6
Urine N (% ot Nintake)

Sheep 18 30 30

Guats 25 35 40
N balance (g d

Sheep 1.6 2.6 2.3

Goats 1.7 1.7 2.6




The higher exceretion ot detergent=insoluble nitrogen w the facees indiates
that the proanthocvamdims i A sgaltornr indigesuble complexes with pro-
tein. However, the Tneher excretion of datereent-soluble nitrogen i the
faeces mdicates that polvphenols also morease the exeretion of microbul
nitrogen. which nmav orreanate from endogenous sources,

Legume forages in crop—livestock systems

Under this themes nnproved torages are tested mproducton systems. The
at s to develop producnon sestems that mprove livestock nutrition, in-
crease sorl ternhiny and use these feed resources o miprove the utthsaton of
other avalable teed resonrees,

Introduction of forage legumes into cropping systems

Farmers modie Noddaaren ot Brhnopia have adopted Seplosandies giianensis ov
Cook and Maaorploma axillare ov Archer to provide teed tor dary cattle,
Fhevare plinted as torage crops, andersown m maze and oversown into na-
tve pasture. Recrowth vields of Archer are greater than those of Cook, but
Cook v more populiwith farmers because ot s greater palatability.
Dyesmodiing intorzum plinted under unpraned cotfee has also proven to be
very saceesstul i the region, Forage vields trom farmers” plintmgs averaged
12,6 DM ™! (with arange of 6.2 10 17.8 Uha ). Results also indicate that

Cropaesidies and agriadiral
byproducts o a nugor pan
ot livestodk sdiets in
viallliohder favnimg systems
A HLC A seeks wys
to umprove then ntilsation

](ul
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undersowing coftee with Do dmormm may increase the number of berries
borne by the trees. In 1986, an “oft™ year for cottee production, trees under-
sown with 0. inrortm had 3% more berries than trees that were not under-
sown, whilem 1987, an "on” year, undersown trees had 19.5% more berries.

Nutrient management and water-use studies
in legume-based cropping systems

Nitrogen fixation by forage legumes and
their residual effect on wheat

The amount of nitrogen fixed by three forage legumes was determined at
Debre Zeit using the "N technique. Oats were used as the non-nodulating
reference crop. Ficia dasyearpa tixed significantly more N than Trifolium
stevdneri (131 vs 61 kg N ha™). Medicago polymorpha fixed 77 kg N ha™. Fixed
N accounted for about 78% of total Nin 17, dasycarpa and T, steudneri and
73% in M. polymorpha.

The grain and dry-mateer viclds ot wheat were signiticantly higher tol-
lowing vicia, medics and trifolium than following oats (Table 32). The yield
of pretein in straw was 9% greater from wheat tollowing vicia than wheat
following oats. The straw protein yield following medic was 26% greater
than tollowing oats.

Table 32. e of previows aopping on dry-matter and gvant yield ot whear on an uplamd sl Debre
Zew, Lthopran highlands, 1987

Wheat vield (kg ha™)

Previous cropping B

Dry matter Gramn
Vicia dasycarpa 4015.7a 2612.0a
Medicago polymorpha J443.2ab 2531.2a
Trifolivm stewdneri 3543.0ab 2599.5a
Avena sativa (oats) 2320.5¢ 1752.7h
Fallow 2745.7be 2090.2ab

Within columns, means tollowed by the same letter do not differ stgntficantly (P<0.05),

Grass density and soil nitrogen under fodder banks

Producer-managed fodder banks in the Nigerian subhumid zone vary con-
siderably in the proportions of legume and grass in the forage biomass. An
vvestigation was carried out to determine the effect of the proportion of
grass on stylo productivity and soil properties of a newly established
stylosanthes pasture. The proportion of grass had a signiticant (P<.03)
eftect on soil Nin the second year but not in the first (Table 33). Nitrogen
accumulation was significantly greater under all plots containing stylo than
under natural fallow.

There was no sigaificant difterence in soil N between plots containing
no grass and those with 25% grass. Thus stvlo pastures can tolerate up to
25% grass without a substantial reduction in benetits to crop production.
Soil N increased from 1986 to 1987 at cach grass/legume density but the in-
crease was greater in plots that had no grass or low grass densitics.



Table 33. Lffect of proportion of arass o a wewly established
stylosanthes pasiure on ol witteeen, Nigerian ub-
humid zone, 1986 and 987

Grass Yasoil N
propostion : -
(%) 1950 1487
1] 00429, 0.07024
25 0.0407a 06600
50 0040 0.0647b
75 0.04:460 1 0630b
100 0.0 0.0570¢

Within columns, means followed by the same letter do now
ditfer signiticantly (P<0.03),

Cropping fodder banks in subhumid Nigeria

One obstacle to the adoption of todder innovations in the Nigerian sub-
humid zonc is the primary interest of agropastoralists and, particularly, the
land-owning cultivators in cropping. This prompted rescarch on the effects
of forage legumes on crop yields.

Maize was planted mside and adjacent to five todder banks in the Nige-
rian subhumid zone. T'reatments were replicated four times at each site, The
grain yvield ofmaize grown in the stvlo area was signiticantly higher than that
of maize grown onadjacent natural faliow atall levels of nitrogen application
(Figure 17).

Muaize grown without fertilizer inside the fodder banks vielded an aver-
age of 1.3 tonnes of grain per heetare, compared with 750 kg ha™! for maize
on adjacent fallow Tand. There were no signiticant ditferences in grain yield
between maize grown withont feilizer inside the fodder bank and maize
grown on fallow Land when 60 kg N ha™ was applied. Thus, a 2-year stylo-
santhes pasture results inyield mercases inmaize equivalent to applying
60 kg N ha™.

Grain yields of acha (Digitaria exilisy were generally higher inside the
fodder bank than from the corresponding treatments outside the stylo area;
the difference was signiticant (P<0.05) in the non-tertilized plots (Figure 18).

Forage activities were setup in 1986 to test todder banks in West African
countrics other than Nigeria. Five fodder banks and six accession trials were
established in the region. At Sotuba in Mali the fodder bank yielded more
than 9 tonnes DM ha™ (30% stylo) during the year of establishment after
only 748 mm of rain.

Collaborative programmes

PANESA—Pasture Network for Eastern and
Southern Africa

Major steps in the development of the Pasture Network for Eastern and
Southern Africa (PANESA) were taken in 1987. The Third PANESA An-
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Figure 17.
Lffect of nitrogen application
on the grain yield of maize

grown inside anid outside
todder banks, Nigerian

sublimid zone, 1987 (mean
of five locations .

Figure 18.

Effect of nitrogen application
on the grain yicld of acha
(Digitaria exilis) grown
inside and vutside fodder
hanks, Nigerian sublimid
zone, 1987 (mean of three
locations ).
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nual General Mecting and Workshop was held at Aresha, Tanzania, in April
1987, and was attended by 63 participants fro m Botswana, Ethiopia, Kenya,

Madagascar, Malawi, Mauritius, M()/.lmlnqlu Somalia, Uganda, Zambia,
Zimbabwe and the Tanzanian hosts. Technical papers were presented on
African forage plant genetic resources, forage germplasni evalnation, and
extensive livestock production systems,

Following the recommendations of tae Special Progranume tor Atrican
Agriculural Research (SPAAR)—a by of maior donor agencies that pro-
motes networking to address regional agricultural problems—PANESA
adopted agro-ccological classifications to tocus its rescarch projects. These
are: highland tropics, subhumid/humid tropics and the arid and semi-arid
zones,

The colluborative rescarch programme tor the network was further de-
veloped at the Network Planning Meeting at Nairobi, Kenya, later in the
year. Participants dentiticd regional prnlulcms constratning forage/pasture
pmdmtmn and developed rescarch priorities for cacl ccological zone.
These priorives were marched with the rescareh drogrammes m men-ber
countries and with ILCA™s Antmal Feed Resources and commodity research
thrusts.

Sitx rescarcharess were developed:

Introduction ana <valuation of torage permplasm to the semi-arid zone.

Introduction and evaluation of torage germplasnt in subhumid plateau

and coastal humid areas.

Introducnon and evaluation of germplasm in the highland zone.

Screer ng forage germplasim tor adaptanon o seasonally waterlogged

botrom lands.

Development of teed resources packages.

Basic tarm survevs.

The regional rescarch proyrammie began in 1987, with seed distributed
to collaborators in Botswana (Animal Production Research Unit), Kenya
(National Dryland Farming Rescarch Station, Katumani, and the Small
Ruminart-CRSP-Ministry ot Livestock Development Project, Maseno,
Western Kenva), Malawi (Ministry of Agriculture, Department of Agricul-
ture Rescarch), Tanzania (Tanzania Livestock Research Organisanon,
Mpwapwa, and Uvole Agriculture Centre, Tanzania Agricultural Research

Organisation), Zimbabwe (Grasslands Rescarch Station, Department of

Rescarch and Specialist Services), and Uganda (Crop Science DPepartment,
Makerere Umiversity). Trials will be condacted in the T987/88 prowing
SCASON.

“Seed money™ was also disbarsed to some ot the collaborating organisa-
tions to assist their work. These collaborators included the ¢ rop Science De-
partment at Makerere University in Uganda, Uyolce Agricultural Centre in
the southern Tanzania highlands, Mpwapwa Animal Production Research
Institute in the central senn-arid zone of Tanzanta, the Animal Production
Research Unit in semi-arid Botswana and the National Dryland Farming
Research Station, Katumani, in the semi-arid zone of Kenya.

ARNAB—African Research Network for
Agricultural Byproducts

The development of the African Research Network for Agricultural By-
pro luces (ARNAD) continued in 1987 with the appointment of a network
coc rdinator in January. A major task of the coordinator during the year was
to .ontinue to develop contacts with NARS scientists involved in work re-
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lated to that promoted by the network and to develop collaborative rescarch
linkages.

Discussions on collaborative research projects were held with NARS
statt from Burkina Faso, Burundi, Cameroon, Egype, Ethiopia, Gambia,
Ghana, Kenya, Malawi, Mali, Niger, Nigeria, Scenegal, Somalia, Sudan,
Tanzania and Zimbabwe. Several new collaborative projects are now being
established.

The proceedings of the 1986 ARNAB workshop were published in 1987
and more than 1000 copics were distributed. The backlog ot newsletters was
fargely cleared. with the production of six issues during the year.

The th ARNAB workshop, on *Overcoming constraints to the efiicient
atthsation of byproducts as animal feed”, was held at Bamenda, Cameroon,
20-25 October 1987, The 42 papers presented camie from 16 countries—
Botswana, Burkina Faso, Cameroon, Egvpt, Ethiopia, Ghuna, Kenya,
Malawi, Mali, Nigeria, Senegal, Somalia, Sudan, Tanzania, Zimbabwe and
UK. Workshop sessions covered physical, agrononiic, farm-management
and teedimg-package constraints o the use ot byproducts as feed, design of
experiments for on=farm rescarch, and dissemination of rescarch results.

A workshop on "Udlisation of research results on pastures, crop residues
and agricultural byproducts™ has been planned for 1988 in collaboration with

PANESA.

Zebw oxen eating barley straw at the threshing site, Ethiopian highlands. Improved aop-residhic-based feeding systens are needed for smaltholder

cattle rearing.
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ANIMAL FEED RESOURCES THRUST STAFF

I Tothill, Thrust Coordinator

A N Atta-Krah, Agronomist

P Bartholomew, Forage Agronontist

T Bedingar, Economist (Post-doctoral Associate)
J Cobbina, Forage Agronomist (Post-doctoral Associate)
M Cissé, Licologist

B Dzowcla, PANES A Coordinator (Kenya)

P A Francis, AAgro-economist

J Hanson, Genebank Manager

FHaque, Soil Seientist

S A Ingawa, Lconamist

J Kahurananga, Plant Lcologisi

CS Kamara, Tiziting Scivniist

Rovon Kautwann, Agricultural Feonomist

J Lazier, Forage Agronomist

I Mcenure, Aerfadural Economist

M A Mohamed-Saleem, Agrononiist

I D beed, Animal Nutricionist

L Revnolds, Vil Scientist

A Russell-Smith, Forage Agronomist

A M Said, Animal Nutritionist/ ARN AB Coordinator
Solomon Bekure, Aericultal conomist

G Tarawali, Forage Ayrononrist
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Trypanotolerance Thrust

Background

Tsetse-borne trypanosomiasis constrains livestock production in an arca of
bumid and subhumid Africa lairger than the USA. This thrust contributes to
improved livestock production in tsetse-intested Africa through a better
understanding of the factors affecting the performance of trypanotolerant
Ivestock and the effectiveness of trypanosomiasis control measures.

Trypanosomasis occurs throughout much of the best watered and most
fertile land on dic conunent. Much ot this region coull be used immediacely
tor hvestock or mixed agricultural development, without stress to the envi-
ronment. Hirypanosomiasis could be controfled or circumvented.

ILCA and the International Laboratory tor Rescarch on Amimal Dhiscases
(ILRAD) have been collaborating with national agricultural research services
(NARS:) tor several vears in the African Trypanotolerant Livestock Net-
work, studving livestock breeds that show tolerance to Iy PAIosOIIasis,
and orving to find wavs i which the effects of the discase can be reduced
through breeding or chemical contrel. In 1987 the network operated m nine
countrics of sub-Saluran Atrica, mainly covering the humid and subhunnd
zones. The objectives ot the thrust were pursued under four major themes:
Trypanosomiasts epidemiology, trypanotoleranee. genetics of trypanoto-
lerance, and biological and cconomic evaluation of productivity responses to
mterventions.

Trypanosomiasis epidemiology

Trypanosomiasis s a major discase of livestock m the humid and subhumid
zones of sub-Saharan Africa. The factors affecting susceptibility to trypano-
somiasis must be well understood in eeder to devaop eftective measures to
control the disease.

Efforts were made i 1987 to deseribe the epidemiology of trypano-
somiasis where the discase is an important constraint to livestock produc-
tion. This work was performed in conjunction with our national rescarch
colfeagues, and with ILRAD tsetse and antmal health inputs. Specitically, we
made monthly estimates of the components of tsetse challenge (i.e. relative
density and infection rate) and the prevalence of trypanosomes in livestock
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Figure 19,

Relationship between tserse
challenge and trypanosome
prevalence in irypanotolerant
cattle at nine site; of the
African Trypanotolerant
Livestock Network,
198-1-86.

in the different environmenral zenes and management systems covered by
the Netwark sites,

Esumates of tsetse challenge (the product of relative tsetse density and
mean trypanosome intection rates in the tsetse population) were compared
with monthly records of prevalence of trypanosome infection in livestock,
and the incidence of new infections, at cach Network site. The dark pround/
phase contrast bufty coat method was used to determine Irypanoscine prev-
alence and to rdentify trypanosome species. There is a general positive corre-
lation between annual averages for tsetse callenge and the prevalence of
infection in rrypanotolerant catide at nine nerwork sites (Figure 19). Tsetse
blood micals were coliceted in 1987 and will be analy -d to determine feeding
behaviour. This information will be used to refine estinates of tsetse chal-
lenge by taking into account the proportion of tsetse feeds taken from the
animals under study.,

The method used in 1987 to estimate tsetse challenge was not sutti-
ciently sensitive to show meaningful correlations between monthly averages
within sites except where major changes occurred. Thus additional work is
planned that will increase the accuracy of estimates of tsetse challenge and
make between-site comparisons more ameaningtul. Three such areas are:

* releasing marked s ctse flics in order to estimate the actual tsetse popula-
tion density tfrom the namber o marked tlies recaptured and thus obrain
an “index ofavailability™ tor cach tsetse specics:

Trypanosoime
prevalence
(%)

35

I 95% confidence interval

301 ) T
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r = 0.80
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Log,q (tsetse chullenge +1)

A = Avecronou, Togo, B = Boundiali, Cote d'lvoire; F = Idiofa forest, Zaire; K = Kolo, Zaire;
M = Mushic, Zaire; O = OGAPROV Ranch, Gabon; P = Idiofa plateau, Zaire; S = Sokode,
Togo: T = Tengrela, Cote d'lvoire.



. determming the antrtional status o tsetse populations by fac hacmate
amalysistanrd

o bulding up decaded mifornnon on by estock mos cinents, m order to
be certim of measune the tetse challenee to whien the ammals are

Aactualis ('\ln\w'\i.

Trypanotolerant hreestock,
aelras NDana cantle, oftor
one of tie hest opporionities

for icredstny livestock

production i the vas
St mtested areas of onid

and st A

Trypanotolerance

IC the vastareas of hunud and ~subhumind sub-=Saharan Africa are to be used
cirecnvely for aercaltnral deyclopment. the effects ol trypanosomiasis on
antma] health and prodizcoon muost be better understood. The prospects for
developing aoacome o new 1 vipanocdal drags are rather poors morcover,
eventthese becane avalables thev would probablv be nrore etfectve in try-
panotolerantands Thos e ould appear that iy panotolerance is amagor
approach tosalving the problem.

T 4957 weconunued to cadher satonmaton on the healdand produce-
11\'il\ U!-H‘\'[\.llll wolerant aind \ll'»(‘t‘}\lll\lt' fie eston b l\l cods end !]]L'H‘ CTOSSeS 1)
our ditterent aero-coolomcal cones and nnmazenment svstems, under quan-
uhed tsetse chadlenoec, [I'_\“\.mn\u[nl.ixl\ 1 Jl.\_:glln\k'«l l\f. the detecnon of
trvpanosomes s the blood and by the presence of anaemia, However, other
discases abso preduce anaemne Theretores when evaluaimy trv panosomiisis
m the elds ettt are b made o quanaty the importance of ather
anaemia-producing pachogens and to evaluate therr possible mteracton with
trypanosomtsis, Phs work s contred at sites m Cote d'vorre and Zaire
where other diseases are prevalent

Astndy s carred oue i 1957 under hogh natoral tsetse challenee
OGAPROV (Ottice vabonas damchioration et de producnon de viande;
Ranch, Gabon. o indicate etfects on animal pertormance of aspects of
parasitacnineand anacma control, Kes pomnts trom the sondy are presented
in lable 34,

There was ahnear effect on growth of the number of months when
trypanosonies were detected. A Trppanosona congolense mtectnon reduced
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growth by more than a 7", vivax infection. An above-average parasitacmia
score reduced growth by miore than o below=-averave score, and animals
maimntaimng their blood packed cell volume (PCV) above-average tor their
parasitacimia group had superior growth.

Natural ficld challenge tkes into account possivie ditferences in resis-
tance between animuals duc to ditferences in the number of fimes they are bic-
ten by tsetse flies. This may be related to their attractiveness to tsetse flic s, the
thickness of their skin, their cthiciency at preventing thies from teeding cte.
The results in Table 34 indicate that the number ot episades of parasitaemia
detected per unit time has at least as Large an ettecton growth as other ASPLCEs
of parasitacmia and of anacmia control. This has an mportant implication
for the use of artitictal challenge mresearch on nanagement and breeding
methods tor the exploitation and improvement ot trypanotolerant cattle.
With aruficial challenge, cither by syringe or by captured ties, almost all ani-
mals become parasitised. As aresule, variation in animal performance due to
differences in the namber of infections per unit time would be ignored.

Table 34, Ljjeas of parasitacma and anaemia-conn ol aspedds ondaily liveweight gain orer 3 onths of
CXposire fo trypanosostts ik at QG APROT Randch, Cabany, 1087,

Eftect
-1
Aspect (zd™)
Average daly liveweht pain ol non-itected cattle 381
Parasitacinia aspecrs
Eachmonthly T congalense or mixed intecdon detected -60
Eachmonthly 1 vivaxy nfection detected =22
Above-average parasitiemia score recorded within a nionthly
mtection, relative toa below-average score -26
Anaemia control aspect
Below-average PCV level reached within cach monthly infection,
relative to mabove-average level --23

Genetics of trypanotolerance

Research on genetic resistance to trypanosomiasis was directed along two

main avenues:

¢ how to exploit and improve uypanotolerant livestock by conventional
management and breeding methods, and

© factors associated with their innmate ressstance, 1.e. the control of
trypanosome growth, the development of etfective immune responses
and resistance to anacmia,

If the mechanisims underlying these factors are identified, it might be
possible by immunisation, specific drug treatment or transtection of appro-
priate genes to produce highly productive cattde resistant o trypano-
somiasis.

Our immediate aims are anchored in conventional approaches to the
genetic improvement of disease resistance, aiming at information of direct
practical usc in animal breeding. The basic initial requirements include esti-
mation of phenotypic and genetic relationships between discase and produc-
tion traits and assessment of the feasibility of genetic selection for resistance.



Key points from 1987 work at Musiie Ranch in Zaire, designed to provide
indications of heritability levels for aspects of parasitacmia and anaemia con-
trol, are indicated in Table 35.

Table 35. Indications opheriaabilisy levels for criteria of trypanatolerance, Mushie Ranch, Zaire, 1987.

Critera Heritability

Parasitsemia aspects

Number ofinfections per wmie time 0.00
Parasitacmiiscore 0.00
T. congolense number and score 0.00
Tovivax number and scose 0.00

Anacmiacontrolaspects

PCV Ievels overall 0.15
PCVIevels whenno, orlow, trypanosome prevalence 0.00
POV levels when high trvpanosome prevalence .82

The resules indicate that the heritabilities of these aspects are too low to
usc i pracucal selection approaches but thae sbility to maintain PCV levels
under high naral challenge could be seleciea tor, Both single-sire matings
and blood-grouping techniques are Eomy used to build op paternal half-sib
groups i suashe siciations in the Arncan Trypanoolerant Livestock Net-

work beginntng in 1998 This will significantly increase the availability of

itormation on heritability estimates and relevant genetic correlations.

The major histocompatibility complex (MEC) has been shown to be
assoctated with discase resistance in some domestic and laboratory species.
An assoctation between MHC and trypanotolerance, and the identification
of mdividuals with superior trypanotolerance through this association,
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Fly traps are used to assess the
tsetse challenge that animals
are exposed to at sites of the
African Trypanotolerant
Livestock Network.
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would make it possible to develop highly cost-cttective selection pro-
grammes tor trypanotolerance. In 1987 we collected blood samples from
N'Dama cattle populations in Gabon and Zaire and, with ILRAD providing
all laborarory facilitics and expertise, we will use these to test for possible
relationships between the MHC and rey panotolerance traits.

Biological and economic evaluation of
productivity responses to interventions

The aim of this theme is to develop ways to control trypanosomiasis. These
will then be adopeed by ILCA’s commodity thrusts. An example completed
in 198715 the evaluation of chemoprophylactic regimes at the former African
Trypanotolerant Livestock Network site at Muhaka, Kenya. This has al-
lowed the preparation of a project on “sustainable milk production tor small-
holder farmiers inatsetse-attected subhumid climate™ by the Cartde Milk and
Meat Thrust. At Muhaka, chiemoprophylaxsis increased the overall produc-
tivity of East African Zebu cattle maintained under village conditions by
20% and that of younger stock by 19% (Table 36).

Table 36. Efiect of prophylactic regime on productivity of East Apican Zebw cantle in Muhaka area,

Kenyu
Nu pro- Prophy-
phylaxis laxis
Cows
Calving percentage 76.4 77.0
Annual cow viability (%) 95.0 95.0
Annual extractable milk yield (k) 120.5 150.6
Cow weight (kg) 189.0 185.0
Calfweightat 12months (kg) 58.5 63.4
Calfviability to 12 mionths (%) 91.3 96.3
Productivity' per cow pervear (k) 47.6 56.4
Productivity per 100 kg cow per year (k) 25.2 30.5
Productivity per 100 kg metabolic weight of cow
per year (kyr) 103.7 124.8
Youngstock, 12-30months
Weightincrease 12-18 months (ky) 13.4 18.4
Weight increase 18-30 months (kg) 41.9 46.5
Viability 12-30 months (%) 97.5 98.9
Total performance 12-30 months (k) 53.9 64.2

1 . - - . . . .
Weight of 12-month-old calf and liveweight cquivalent of milk extracted for human
consumption.

1987 Network meeting

Ata meeting of the African Trypanctolerant Livestock Network in Nairobi
in November 1987, over 100 rescarchers reviewed progress in livestock



health anu production in tsetse-infested arcas of Africa. The meeting was
hosted by ILCA und ILRAD. Collaborating rescarchers trom 14 network
sites m nine Atrican countries, and researchers from other nstitutions, heard
state-of=the-art reviews from invited specialists. In addition, network scien-
usts from Cote d'lvoire, Ethiopia, Gabon. Gambia, Kenva, Senegal, Tan-
zania, Togo and Zaire presented key results from their rescarch during the
last 2 years, and evaluaced future rescarch plans. Workshop sessions focused
on the themes o which the netwaork has concentrated its rescarch.
The major rescarch areas identitied weres
® trypanosomiasis cpidemiology, including estimates of tsetse challenge,
diagnosis of trypanosotniasis. factors aftecting susceptibility, interac-
tions with other discases and tsetse control, and revpanocidal drug inter-
ventions:
o trypanotolerance criterivand their genetic parameters relative to genetic
improvement of trypanotolerant livestock; and
®  ctfect of rypanosomiasis on anmmal pertormance, reproductive cycle,
miik extraction. draught power. and possibilities for strategic nutri-
tional supplementation.
Abstracts of the 48 conference papers we available in both French and
English.

TRYPANOTOLERANCF THRUST STAFF

JCM Tral, Thrust Coordinator

G d’leceren, Nenwork Coordinator

H Machl, Animal Scievtist

W Thorpe, Animal Scientist

Pitey, IFAO Associate Specialise

M Rarieya, Senior Data Analyst

A Quatrara, Assistant to the Network Coordinator

K Agvemang, Auimal Scivntist (1'T°C, Ciambia)

Woudyalew Mulate, Feterinarian (Project Supervisor, Ethiopia)
A Feron, Peterinarian ( Assigned to 1LCA by AGCD*, Belgium)
J Mclntre, Agriadraral Lconomist

* Administration Géndrale de fa Coopération au Développement,
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Livestock Policy and Resource Use Thrust

ABcttcr policies and resource management are crucial to livestock develop-
mentin Africa. Policy problems are ubiquitous and broadly similar through-

our th' continent. | l()\\'L'\'L‘I', there is aneed to compure th‘ cxpcricn(‘cs 0‘.

ditterent countries in their search tor solutions, since these often vary accord-
ing to the natural and socio-cconomic environments,

Problems ot resource use are most acute in the semi=arid and arid lands.
where the long-term future ot agnicultuce appears to be threatened. Here
there is aneed to develop better imcthods o assess both resources and long-
term producuvity trends, and o mmprove the role of livestock in stabilising
and sustaming tarm income and crop production in marginal arcas.

Rescarch under this thrust therefore focuses on CrosSs=country compari-
son of the critical policy issues affecting technology uptake, and on the
sustainability of crop and livestock production in the rangelands and the
semi-arid zone.

Objective

The objective of this thrust in the mediom term is to assist national efforts
to improve the policies affecting the livesto s sector and to increase the
cfficiency with which natural and other res icces are used in sub-Saharan
Atrica.

Policy services

The main policy services activities undertaken in 1987 were:

¢ Preparation of a training manual in livestock policy analysis for use on
training courses run by ILCA or other organisations;

*  Runninga training course in French on livestock policy analysis;
Running the African Livestock Policy Analysis (information) network
(ALPAMN); and

®  Preparation ot a handbook on Africin Livestock Statistics.

Training in policy analysis

Senior African policy makers attending the Livestock Policy Analysis Con-
ference convened by ILCA in 1984 strongly indicated the need to upgrade the
policy analysis skills of government staff working in the livestock sector.
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This is necessary in itself and also in order to enable policy makers to use the
results of ILCA's policy rescarch effectively.

Since 1984 TLCA has run two policy analysis training courses, one in
English and one in French, with 2025 people on each. These will continue
annually. Lecture notes and exercises from the courses were used to prepare
atraining manual in 1987, This will be published in 1989, The manual can be
used by tramers and trainees both on 1L CA’s own courses and on those run
by other organisations. Ir will have sections on:

Policy conceprs

Idennitication of policy issues

Production systems, supply and demand

Market, price and trade policies

Livestock marketing structares and diseribution systems
Budgetand manpower planning

Land tenure

Research resource allocation

Policy institutions

The manual will also contain case study and exercise material,

Policy research

The main policy research topics addressed in 1987 were:

®  Financing livestock services;

Market systems for dairy products;

Pricing policies;

Trends in supply and demand for pork and poultry meat; and
Milk demand in West Africa.

Financing livestock services

Preliminary findings on this topic were reported in the ILCA Annual Report
1984. Since then additional data have been collected. The overall study cov-
ers 22 countries in sub-Saharan Africa during the 1970s. The availability of
data for specific factors selected for analysis sometimes limits the number of
countrics constdered.

A study of the methods of financing showed that all countries covered
financed their livestock services trom central government budgets. Eighteen
of the 22 countries provided free services for the prevention and control of
major epidemic discases, 12 charged for some drugs and treatments and only
4 charged for all vaccinations as well as treatments. Charges and fees for
drugs, treatments and, in some cases, breeding services in East and southern
African countries enabled those governments to recover up to 25% of total
recurrent expenditure and up to 45% of non-salary expenditure for livestock
services. Exceptin very few cases, revenue from cost-recovery schemes re-
verted to the central treasury and were not automatically recycled into live-
stock services.

Analyses o1 the factors affecting the pattern and structure of recurrent
expenditure and staffing of livestock services revealed the following: In 15 of
the 18 countries for which complete data are wailable, recurrent expenditure
per tropical livestock unit (TLU) increased in real terms during the 1970s.
Expend:ture on livestock services per caput of the agricultural human popu-
lation was positively affected across countries by the level of GNP per caput,



by the share of animal protein in total protein consumption, and negatively by
the proportion of land area infested by tsetse flies (R* = 0.59 for the multiple
regression). This indicates that richer countries or those with higher animal
protein consumption spend more on livestock services in order to meet ris-
ing income-related demand for animal products, or to maintain or enlarge
the resource base of this protein supply.

Overall staffing densities (measured by the number of statt of the live-
stock services per TLU) remained stable during the 1970s. Flowever, analy-
sis of ratios of middle- and low-level staft to high-level staff (graduate vet-
crinarians and above), indicate that in most countries more attention was
given to increasing the proportion of highly qualified staff—possibly as a
consequence of a widening in the range of functions carried out, and so a
greater need for skill. The data studied also show that governments tend to
give more attention to increasing the proportion of high-level staff in coun-
tries where cattle form a large proportion of the national herd relative to
small ruminants and other specices.

In 12 ot the 16 countries for which data are available, the increase in total
expenditure per TLU was accompanied by an increase in the proportion of
this total spent on personnel. In one case total expenditure per TLU de-
creased while the proportion spent on personnel increased. Overall, a cross-
country comparison found thatdifferences in the amount of non-staffexpen-
diture per TLU (and per staft of all categories) was significantly related o,
and could be explained by (R” == 0.80), the total recurrent expenditure per
TLU, the average size of the livestock holding per caput of the agricultural
population, and the proportion of the livestock population found in the arid
zone, This analysis indicates that non-salary expenditures generally change
in the same direction as total expenditure, but that countries with higherav-
erage holdings per person allocate relatively more expenditure to non-staff
operating costs.

Most of the recurrent expenditure on livestock services in the 1970s was
on the prevention and control of major epidemic diseases. More than 60% of
the increase in livestock output could be attributed to an increase in animal
numbers rather than in yield per animal. However, whatever may have been
the governments’ intentions, a careful analysis of inter-country differences in
expenditure, livestock output and - nbers reveals a rather more complex
picture than one in which more ex,  ‘iture leads to more livestock which
leads to more output.

In 14 of the 18 countries for which data are available, livestock numbers
(expressed in TLUs) increased during the 1970s. Among these 18 countries,
in cight of the nine that have small livestock populations (< 1 niillion TLU)
both livestock numbers and expenditure per TLU increased. In four of the
nine countries with large livestock populations (> 1 million TLUs) expendi-
ture per TLU grew quite fast (> 5% p.a.) but the livestock population de-
creased, while in a further two countries with large livestock populations
these populations grew fast (> 2.5% p.a.) but expenditure per TLU de-
clined. Overall there was a significant negative relation between growth
rates in livestock numbers (dependent variable) and growth rates in both
total and staft o senditure per TLU.

Indices of itk and beef yield for 1983 showed an increase, relative to
1970, in 7 and 9 countries out of 18, respectively. Changes in both indices
were positively related, significantly (P< 0.05) in the case of milk, to the
growth rate in total and staff expenditure per TLU, the share of livestock
outputin total agricultural production, and the percentage share of the value
of purchased inputs (commercial protein and cereal inputs) in the gross value
of livestock output.
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Table 37 presents summuary data for some of the variables considered in
the above analyses. Further work will address the policy implications mising
from the study, whiclvis scheduled for completion i mid- 1988,

Table 37, Financing Lvesiodk <erenes ur sub-Saharan A Summary data tor some variables in 18
COURLes,

Mmimmum  Maximum

Mean Sh values values
Expenditure per TLU (constant 1975 USS)’ 2.1 217 0.00 9,40
Staft'to non-statfexpenditure ratio! 4.21 5.06 )41 1944

2

Average annual growth per TLU inreal (Y v.4.)
B I I

= totalrecurrent expenditure 8.15 10.24 ~6.60 31.60

- staffexpenditure 9.20 18.28  ~10.30 37.28

= non=sta*t expenditure 443 406 -33.45 39.39
Growth inlivestock population (% p.a.)” 1.99 229 -2.50 6.10
Average TLU percaput (headyt 0.71 0.7+ 0.11 3.43
Proportion of cattde m total THU (%) 749.50 15.13 42.00 97.00
Proportion ot livestock GDP intotal

agricultural GDP (%) 2486 20,47 2.30 86.30

Y 1978/70.

2197071197879,
) -
Per caput of the agricabuiral population,

Sources: Addis Antench. 1988, Financing livestock services in sub-Saharan Africa. Forthcom-
ing ILCA Research Report.
Jahnke HUE 1982 Livestock production systems and livestock development in trop-
ical Africa. Kicler Wissenschattsverlag Vauk Kiel,
FAO production vearbooks. Several vears.

Range trends

Range regeneration trials in Mali

Range regencration trials were carried out in Mali in 1987, Panicum lactum
was planted at four sandy sites and at one site on a muddy plain. Four
methods of establishment were tested:

®  broadeasting on ploughed soil

®  broadcasting on unploughed soil

®  broadeasting on ploughed soil, followed by mulching with dead branches
®*  sowing on hills.

The establishment methods were duplicated with pre-soaked and un-
soaked grams. Overalll 10 treatments (including controls) were tested on
plots cach of 0.5 ha. The seeding rate was 15 kg ha™, corresponding to 750
grains m.

Growth on the plots was very poor due to insutticient rainfall in 1987,
Although seed germinated on both muddy and sandy soils the scedlings
were unable to establish. However, since there had been no plant growth on
the trial sites for several years, the initial growth of seedlings from sown seed
supports the hypothesis that it is the absence of viable seeds that is limiting
the regenceration of these degraded rangelands.



This lwpntlusls was further supported by the linear rel. mnmhlp found
beeween the ratio of maximum biomass observed {B.obs) to cumulative cal-
culated potenul production (cumual Poocale) and the number of seeds ger-
minating i watered soib samples. The linear regression obtained tor 23 sites
covermg all soil tvpes was:

Boobsicumul Poeale = 0,94 188 1 0016

R=0.03

where ISS is anindex proportional to the number of viable seeds in the soil,
- -0 . .
up toalevel ot 1000 seeds 7™, bevond which the index remains constant.

For 17 sites on sandy ~oil the relationship was:
B.obs/cumul Poeale = 128188 4 0013
R =082
The relationship established between seed stock density and maximum
herbaceous bronass mthe previous vear was:
Ng = 3(Bmax) - 173
R= 087 n = 20
where Ng = number of seeds germinating in the current year
Bivix = niastunum biomass in the previous growing season

Similar relationships established tor 1986 and 1987 indicated that if

. . s e -1 .
biomass vield fell bolow 355 and 263 kg DM ha™, respectively, plant pro-
duction in the tollowing vear would be reduced by low seed stock.

Resource survey

A major impediment o the better use of natural resources in sub-Saharan
Alricais the lack otup-to-date and reliable information on land use, the loca-
tion and size ot the human, domestic livestock and wildlite populations, the
status of important ccologieal variables (e.g. soil crosior or ground cover)
and the inter-relations i space and time between these viaables,

Low-levelaeriab survey enables information ot aceeptable reliability to
beobtaumed speedily and aca reasonable cost. However, there are cconomies
of scale in ln\\—h\d acrnal survev, such that few countries can at present
accumulate and tully use the planes, cquipment ad skills mvolved,

HCA hae used Tow-level acrial-survey techniques tor more than 10
years, partly in connection with its own livestock svstems rescarch in the
zonal programaes, and partly as 4 service to national and international or-
ganisations. It bas two planes and the other necessary cquipment and skills,
and can hire ;h.ldiliunll spedialised equipment and skills if required. The
Centre, alone or v collaboration with other institutions, h 15 already con-
ducted Tow-level acrial survevs over ne arly 1 mllion km™ of sub-Saharan
Alfrica, cquivalent to 4% of the arca.

In TUS7 ILCA was involved i major low-level acrial surveys m two
areas. In M.n It prov 1ded pl mne, pllU[ and quupmun fora survey ot 93,000
km” in the Niger deleam Mali carried out by Resource Survey and Manage-
ment Led (RIM), with whom ILCA have collaborated over a number of
years. In June ILCA provided a complete survey team to survey 31,000 km”
of the Ferlo region of Sencgal. The report of this survey was completed in
September and ILCA sent a team to train and induct the staft’ of the
Senegalese Centre de suivi ¢eologique te conduct the second round of the
survey themselves during October and November.,

85



86

LIVESTOCK POLICY AND RESOURCE USE THRUST STAFF

S G Sandford, Thrust Coordinator

Addis Antench, Feonomist

Asseta Eshete, Photo Interpreter

Michel Corra, Fcologist

P Hiernaux, Leologist

J Mclntire, conanist

Senait Seyoum, Senfor Economic Assistant
Tassew GG, Medhin, Pilor



Training and information Department

ILCA sees training and information as the primary instruments of strength-
cning the scientific capabilities of national agricultural rescarch services
(NARSs) and of dissemunating the results of our research. Thus, while the
main function of the Centre’s training and information programme is to con-
tribute to the enhancement of human resources in the livestock subscctor of
sub-Saharan Africa, it also facilitates the sharing of scientific knowledge and
skills in the continent. Through these functions the role of the training and
information programme m improving livestock production in sub-Saharan
Africa is as important as that of the research thrusts, and the programme is
therefore in many ways regarded as a seventh thrust.

Training

Most training at ILCA is currentl. aimed at improving the rescarch
capabilitics of African livestock scientists. However, as ILCA and its NARSs
partners develop new technologies the emphasis will shift to instructing

Collection and evaluation of
Sforage germplasin are
important aspects of 1L.CA’s
Jeed resources work. Training
is given to support the
development of germplasm
work in African national
progranimes.
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teachers and extension agents on how te promote the use of new production
methods.

In 1987, 160 youny agricultural rescarchers attended cight courses and
86 livestock speciatists spenttime st ILC A as individnal trainees. Other train-
ing activities were organised by research sections in their rields of specialisa-
tion, =ften in collaboration wich NARSs.

Training courses

Five of the cight courses ofivred i 1967 were given in English and three in
French (Table 355, Two courses, Rural Dairy Technology and Standardisa-
tion of Livestock Data Coliection, were offered jointly with FAO. There
were 355 applicanis io: tic eight courses: 169 people (47.0%) were selecud.
Of those selected, 160 atrended che courses.

Acsystem of post-course evaluation was instituted s carly 1987, Partic-
1pants in 198G conrses were sent questiotnaires 12 months after leaving che
Centre. Responses to the questionnaires will indicate rhe userulness of train-
ing received at ILCA, both to the trainees and o their cmployers, and will
help determine which course topics are of the most value.

Table 38. Group mraiing cousses ar ILC A, 1987,

Attendance

No. of No. of
oursc title participants countrics
Forage evaluatien techniques 13 He
ILCA/FAO rural dury technology 14 9
Management otagricultural information 22 9
Small ruminant production txchniyues* 25 16
ILCA/EAO stndardisation of ives ock production data 22 12
Economics of animal health nd disease control 23 11
African livestock policy analysi® 23 15
Animalnutrition and torage ar ilysis* 18 14

* Course given in French.,

Individual training

Eighty-six people took part in individual training activit-es at ILCA in 1987
(Table 39). Twelve senior scientists (2 Visiting Scientists and 10 Post-doctoral
Associates) worked with ILCA staftin Ethiopia, Mali and Nigeria. Twenty-
two Graduate Associates worked on their chesis rescarch as part of ILCA re-
scarch projects. Twenty-seven young, first-degree trainees joined ILCA for
3-9 months to gain workiag experience in field research, and 25 Africans
were given technical training or techinical support to complete their own re-
scarch projects.

Survey of national livestock organisations in Africa

A survey of African livestock institutions was started in early 1987. The pur-
pose was to determine their programmes and training and information status



Table 39. Ind vidual training by country of ongin, 1987,

Category

Post-doctoral Assaciate

Visiting Scientist

Graduate Associate

Undergraduate Associate

Technician Associate

Research Fellow

Meeting Fellow

Total

Country oforigin

E. Guinee
Ethiopia
Ghana
Mali
Nigerta
Tarzania
Uganda

Zimbabwe

Nigeria

Sierra Leonce

Cameroon
Ethiopia
Germany (F.R.)
Ircland

Mzl

Nigeria
Norway
Switzerland
Uganda

USA

Ethiopia

France

Germany (F.R.)
Mali

Nigena

The Netherlands
UK

Benin
Coted’lvoire
Dyibouti
Ethiopia
Gambia

Tanzania

Coted'lvoire
Mali
Uganda

Cameroon

Ethiopia

Number

Total

—_ e e e e G

1S - S

—

12

36

10

22

27

20
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and needs. Survey forms, in French and English, were sent to more than 950
organisations in -+ countrics in sub-Saharan Africa, 20 anglophone and 24
francophone. Information was requested on the functions of the organisation,
sites and numbers and species of livestock present, laboratory and intormation-
managenient cquipment, current rescarch projects, tfunding, stafting, and
training nceds.

By the end of 1987, 202 completed torms had been recurned, 136 from
17 anglophone countries and 66 from non-anglophone countries (18 franco-
phone and 3 Portugese-speaking countries). The data collected are being in-
corporated with other general and specific data on African countries and
their agricultural programmes in an African livestock database. This re-
source will help TLCA identify the specific needs of national programmes
more accurately and to offer better service and rescarch programmes.

Information

The Library and Documentation and Publications Sections were amalga-
mated in 1987 to form the Information Section in order to provide more
coherent information services in support of ILCA’s rescarch and training
programmes as well as those of our partners in sub-Saharan Africa.

Library and Documentation

ILCA’s Library and Documentation services continued to provide a range of
information scrvices and products to the Centre’s staffand to staff of national
agricultural rescarch services throughout sub-Saharan Africa.

Computerised information services

The Sclective Dissemination of Information (SDI) service provides 750 re-
scarchers throughout snb-Saharan Africa with monthly updates of abstracts
from the databases of the Commonwealth Agricultural Bureaux Interna-
tional (CABI) and the FAQO agricultural information system, AGRIS. The
S service is provided free of charge to African users under a grant from the
International Development Research Centre (IDRC), Canada.

Seven hundred retrospective literature searches were conducted for staff
and outside users on ILCA’s internal database, which now contains 49,000
entrics, and external databases. A CD-ROM (Compact Disk Read-Only
Memory) was also obtained during the year, partly through a grant from the
Tecimical Centre for Agricultural and Rural Cooperation (CTA). The library
holds CD-ROMs of the AGRICOLA database (National Agricultural Li-
brary, USA) and a sample disk provided by CABL.

Bibliographies for Gambia, Niger and Togo, listing non-conventional
literature collected through the ILCA/IDRC microfiche project, were pub-
lished and distributed to participating centres in these countries and to other
users. A bibliography on land and tree tenure in West Africa was also pub-
lished in 1987.

Library

The library provided a total of 260,000 photocopy sheets and 36,240 micro-
fiches and fulfilled several loan requests from staff and outside users. It con-
tinued to provide the “current titles” service, whereby the contents’ pages of
current periodicals are photocopied, grouped into five subject areas, and dis-



tributed to agricultural hibraries in sub-Saharan Africa. The library also do-
nated duplicate matertals, comprising 1000 journal issues, 353000 reprints and
133 reterence books, to rescarch libraries in Ethiopia. o additon to ILCA
publications distributed through the mailing list, the library sent out a total
ot 9500 Centre publications on request.

The hbrary’s collection contnued 1o grow with 1098 books and 123
new pertodical utles added m 1987, Seven hundred non-conventional docu-
ments were also mcorporated o the library's unique microfiche collection
through a visit to national agricultural rescarch instituees in Madagascar,

Publications

The Intormation Section continued to produce the Centre's otficial publica-
tions, including the strategy and long-term plan, annual report, rescarch
reports, bulletins, newsletters, manuals and conterence proceedings, in both
Enghsh and French. These are Tisted i the Annexes to this report. The
Centre’s maling list, which is used o distribute TLCAS regular publica-
tions. now contains over 8000 addresses, ot which 65% are in Atrica.

The Secuon also supported the rescarch and training programmes
through photocopy and duplication services, particularly during the thrust
planning conterences and for training courses.

Printshop sttt were trained m 1987 m colour printing, so that I1LCA can
produce documents with colour photographs in-housce. The Section’s type-
setting tacthues were also upgraded in 1987 to allow page lavout on the type-
setting machine, which improves the quality and amcehness of publications.
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Annual Reports

ILCA Annual Report 1986/87.

CIPEA Rapport Anauel 1986787,

Strategy and Long-term Plan

TLCA s strategy and long-term plan.

ILCAs straregy and long-term plan. A summary.

Stratégic et plan i long tevme du CIPEA,

Comments on [LCA"L Strateqy by leaders of African
livestock research, development and tratning.,

Kesearch reports

Saced AM, Ward PN, Light D, Dorkm J Wand Wilson
RT. 1IR7. Characrerisation of Kenana caule at U Ba-
netr, Sudan ILCA Rescarch Report 16, Addis Ababa,

Murayi Th, Savers A R and Wilson RTL 1987, L pro-
ductivité des petits neonnanes dans les stations de recherche
de Ulustiner des sciences agronomigques du Rwanda.
CIPEA Rapport de recherche 130 Addis Ababa.

Bulletins

ILCA Bulletin Nos 26,27, 2% and 29

Bulletin du CIPEEA Nos 240 25 and 26

Newsletters
ILCA Newsletter Vol 6 (Nos 1.2, 3and ) (E and FY*.
ALPAN Newnslerer Nos 4 and 5 (E and F).
ALPAN Network Papers Nos 130 14,15,
ARNADB Newslenter Vol 6 (Nos 2, 3and 4).
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Forage Nenvork in Ethiopia Newsdetter Nos 13, 14,13, 16,
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The Small Ruminant and Camel Coroup Newsletter
Nos 8,9, 10 (E and F).
Manuals
Putt, S N H, Shaw A P M, Woods A J, Tyler L and
James A D. 1987 eterinary epidemiology and

* E = English; F = French.

economics in Africa. A manual for use in the design and
appraisal of livestock health policy. ILCA Manuaj
No. 3, Addis Ababa.

Putt, S N H, Shaw A P M, Woods A J, Tyler L and
James A D 1IST. Epidényologie et économie vétérinaires
en Afrique. Manuel d Uisage des planificatenrs de la
santé animale, Manuel du CIPEA N3, Addis Ababa.

Ortsvina R M, von Kautimann R, Mohamed-Saleem M
A and Suleiman Ho 19870 Manwal on fodder oank
establishment and masagement. Subhund Zone Pro-
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Indexes/bibliographices

Francis P A and Getachew Bulteta, 1987, Land and tree
tenare i hynid West Africa: A hibliography. ILCA,
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Grssara O N oand Abebe Desta. 1987, Index des docu-
ments microfichés au Togo, ILCA, Addis Ababa.
Gassana O N and Mckonnen Asseta, 1987, Index des
documents microtiches au Niger 1LCA, Addis Ababa.

Testar Berhane and Getachew Bulfeta, 1987, Index 1o
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Conference reports

Haque I Jutzi S and Neate P ] H (eds). 19857 Contrib-
ution potentielle des léguminenses fourragéres aux sys-
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en Frangais. Actes du collogue tenu au CIPEA,
Addis Abeba (Ethiopie), 16-19 septembre 1985,
ILCA, Addis Ababa.

ILRAD and [LCA. 1987, African Trypanotolerant Live-
stock Network Meeting: Livestock production i tsetse
affected areas of Africa. Programme and abstracts.
ILRAD/ILCA, Nairudi.

Little 1) A and Said A N (eds). 1987, Utnilization of agricul-
tural by-products as livestock feeds in Africa. Proceed-
ings of the ARNAB Workshop held at Blantyre,
Malawi, September 1986, ILCA, Addis Ababa.
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Papers, books and chapters of books
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Financial Summary

INTERNATIONAL LIVESTOCK CENTRE FUR AFRICA
BALANCE SHEET at December 21 , 1987

tUISS "0

ASSETS
Current assets 1987 1986
Cash 2713 4252
Recervable trom - donors 3 304 | 631
- employvees + 26
- others 461 350
Inventories 735 6Y7
] depositsand propavinents 183 25(0)
Total current assets 7 440 _7256
Fixed assets
Butldings 9 300 9 300
Rescarchand liboratory cgnipment 3125 2 649
Computer I 284 1321
Furnishings and office cquipment 2648 2536
Vehieles and atreraty 2709 2405
Other 152 142
Total fixed assets 19 278 18 353
Total assets 20718 25 609
LIABILITIES AND FUND BALANCES
Currentliabilities
Accounts payable enplovees 340 329
Ocher pavables and aceraals 3105 3 816
Contribigions recerved m advan o 425 839
Total currentliabilities 3 870 4 984
Funabalances
Invested mted seets = Core 18 769 17 892
= Speaal projects 509 461
Workimg capiial 2 834 | 972
Capital developnient tand __ 736 300)
Total fund balances 22 848 20 625
Total liabilities and fund balances 26718 25 609
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AND FUND BALANCES
for the year ended December 31, 1987

{LISS 00

Revenue 1987
CGIAR contributions 14 603
Spectal project grants I 99
Earned meome 539
Capial development tund 436

Totalrevenue 17 547

Operatirg expenditure
Rescarch 8 478
Information services 1 434
Tramme and conterences 1278
General admrnstraton & operations 1516
Boardand matagement 697

Total operating expenditure 13 403
Capital expenditure 877
Special projects 1 969

Totalexpenuiture 16 249
Excess of revenue over expenditure 1298

FUND BALANCES

Opening balances
Working capital 1972
Capital development fund 300

Totaliopening balances 2272

Excess of revenue over expenditure 1 298

f.losing balances
Workmg capital 2 834
Capital development fund 730

Total closing balances 3 570

INTERNATIONAL LIVESTOCK CENTRE FOR AFRICA
STATEMENT OF REVENUE, EXPENDITURE

1986

15176
2077
{15
439

8 638
i 291
i 142
1 068

764

12 903
1 818
2077

16 795

1 009

1 063
200)

1 263
L0
1 972
300

2272
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INTERNATIONAL LIYVESTOCK CENTRE FOR AFRICA
SCHEDULE OF CGIAR CONTRIBUTIONS AND
SPECIAL PROJECT GRANTS
for the year ended December 31, 1987

(LSS hin ,
CGIAR Cosntributions 1987 1986

Atrican Deveiopment Bank 200 200
Anstralia - 295
Austria 175 175
Belgium 727 672
Canada 744 718
Denmark 335 254
Federal Republic of Germany 1027 746
Finland 675 391
France 270 200
India 25 25
itermational Development Research Centre (IDRC) 154 268
Ireland 436 343
Ttaly 1 640 1 487
Netherlands 398 324
Nigeria 35 45
Norway 433 414
Orgamzation ot Petroleum Exporting Countries (OPEC) 112 63
Sweden 361 359
Swiatzerland 1 369 1 091
United Kingdom 482 431
United Stares ot America (USAID) 3000 3475
World Bank 2 006 2
Total CGIAR contributions 14 603
Special project grants
Australia tACIAR) 24

Australia (CSI12O)) -

Belrium _

CARE = Ethiopis

Carttas (Switzerland) 95
Christan Reliet Developmens Agency (CRIDA) -

Crevor Bearsdd - 1
European Econonic Commission (BEC) 489 622
Federal Repubhic of Germany (BM 7270 TZ) 338 422
Finland 148 -
Ford Foundation 7 34
International Board ror Plint Genetic Resources (IBPGR) 17 22
Internationa Develspment Research Cenere (IDRC) 138 143
Irland 27 3
Medios (Belgm) 5 10
Nigerta (FLY) 6 11
Norway 300 150
Oxtam America 113 132

Total C/F 1712 1764
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CGIAR Contributions and Special Project Grants {Cont’'d)

United States ot Amertca (USATD)

Total B/F
Royal Shakespeare Compuy
United Navnons Environmental Programme (UNEP)
Unitea Nations Sudano-Satichan Otfice (LUNSO)

Total special project grants

(USS 000y

1587
1712

40

=217

1969

Source and application of funds, 1987 and 1986

US$ 17 807 000

B S

Information and training ————

USS$ 17 547 000 INCOME
1987
N CGIAR
62% Unresericted core
21% CGIAR
hl Restricted core
11% - Specia projects
6% _ Capital development fund
and other
US$ 16 249 N00 EXPENDITURE
1987
- Research
52%
17% =
8% C. lpi[.l[
12% Spectal projects

5%
4%
4%

e Operations and mantenance a4
@ —miemeee—— Gieneral administration ——— e —— o
+—————— Board .ind management ————m—

1986

70%

15%

12%

USS$ 16 798 000

1986

51%

3%

5%
3%

-} 4%
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