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Foreword 

In 1986, ILCA underwent External Pro-
gramme and Management Reviews: the 
routine assessments of its research activities 
and management, commissioned every 5 
years by the Technical Advisory Committee 
(TAC) of the CG 1AR. 

Both reviews praised ILCA's progress
since its last reviews in 1981, but stressed the 
need for the Centre to focus its research ac-
tivities more sharply. The Centre's mandate 
- "...to assist national efforts which aim to ... 
increase the sustained yikd and output of 
livestock prod ucts and improve the quality
oflife of the people in [sub-Sdharan Africa]" 
- is very broad. Unless 
ILCA focuses its efforts ILCA 's success will be ening the staff of NARSsmnore sharply, the reviews F L7,1suggested, it risks hog riigadifrspread- measuredin terms qf through training and infor­too improvement in the sustainableing its limited abrodhiny oerresourcs eonomco~utof"searchmation.support facilities willhe Centre'stoo thinly overait biroad re­

economic outs assist NARSs in the analysis
spectrum ofactivities. livestock products. and publication of their re-Work started in the 
second halfof1986 on preparinga clearly de-
fined strategy for IICA's work. This effort in-
volved discussions between the Centre's stall" 
and its Board of Trustees, and incorporatcd 
many of the insights gained firom the biennial 
meetings between ILCA and the leaders ofAf-
rican livestock research. The resultant strat-
egy, which has now been reviewed by TAC, is 
described in the centre spread of this report.

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

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

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

Much of ILCA's collaborative efforts 
will concentrate on strength­

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

''he effort involved in developing our 
strategy for the future was worthwhile and 
timely. The concentration of our efforts on 
assessing the livestock research needs of 
Africa and in identifying those areas in 
which ILCA's intervention can have the 
greatest impact has given our staff a more 
urgent awareness of the task fhcing us, and 
redoubled our commitment to achieving the 
aims set out in the Centre's mandate. 

ILCA's broad mandate is now com­
plemented by an operational mandate, nam­
ing the animal species, commodities, target 
groups and zones on which we will concen­
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trate, and by clearly defined research thrusts 
encompassing the crucial areas of research 
that ILCA. can efTectively address. 

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

In the humid zone of Nigeria, the 
number of alley farns again increased and 
work began on finding browse speckies suited 
to acid soils, which will Further extend the 
applicability of this intervention. The impact 
of Fodder banks also continued :'o expand, 
with farmers seeking to establish them for 
feeding small ruminants as well as cattle. 
The Centre is also seeking to extend the alley 

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

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

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

John Walsh 
Director General 
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1986/87 Highlights 

Highlands 

e An IllCA-dtveloped technology 
foir coistrlcti ng surfaice ponds is now 
being disseminated through most of 
Elthiopia's provinces by the Ministry 
of Agriculture. The techlology ema-

ploys metal scoops drawn by pairs of 
local oxenI to build up suface soil into 
dam walls. More thai 3000()sc,)ps 
have been hwally il Ethiopia.made ln 
ILCA has produced a t'cliical mn,-
li"1 use in(oosipg 1oll( sites and 

in applying the techlology'. Surlce 

polids constructed illthis way iiake 
us,e of draught animals during tdw 
Ioff seasonl", provide water for rural 
settlements throughout tie dry sea-
son, can be used to irrigate small 
areas of high-return crops and can be 
stocked with fish to provichilan addi-
tional protein source. 

* A ,ollaborativC poicct involving 
I I.CA, the I tert innal ( rops Re-
search Institute fori the Scmi-:\rid 
Tropics (WRISA'[')and the-Govern-
nicit of Elthiopia has shown that Ver-
tiIs--delp hlack clay soils- c beti. iA(I'c laroducktix than lsi-cs-
cut through better niagci nt. 'li 
project has devcloped a low-cost, ox-

drawn plough for making broadlbeds 
and fiurrows (111's). "l'he 11 rs reduce 
waterlogging and facilitatc listem'. 
earlier plating o(' crops. Ii 1980
grain yield increases of'25 to 63% for 

breadwheat, 1!% for durum wheat, 
297% for fitaa beans and 84% 'obr 
finger millet were recorded on farm-
ers' fields. 

viii 

Humid Zone 	 trees inNigeria have shown that the 
marked differences which exist be­0 Collaborative studies between 	 tween the farming systems of the 

IILCA and national institutions in- southwest and the southeast of the 
creased in 1986. joint studies into 	 country are associated with different 
egumi lis multi purpose tree species 	 patterns of decision-making within 
arc underway in Senegal, ',uned'voire, 	 the household. While household 
Ghana, Sierra Leone, Btnin, Nigeria, nembers in the southwest tend to be
Cameroon and Zaire. In soutleastern responsible fbr separate enterprises, 
Nigeria a joint study involving five in the sou theast, farms are managed 
ii:,,ioioal institutions is underway to jointly. Many women in the south­
idenitifv widely used indigenous browse west have independently established 
species, to investigate tcchniqus for viable alley farms. However, in the 
tree establishnent on the dilfecnt southeast, although most of the ag­
soil ty.pes found in the region and to 	 ricultural labour is provided by
d(terminclevels of')rod tcion those men maketir worncii, decisions about 
successfully established. Productivity land allocation and use, including the 
will be compared to that ofleucaena decision to plant trees. Extension 
and gliricidia, followcd by feeding strategies need to be designed to 
trials for the most promising species. reach both male and fenale farmers. 
• Nutritionit was shown to have at 0 li the fourth year of cropping, 
strong eflict on the severity of Tr,- maize growii u1nder contintlous alley 

panosoma vivax infction in adult West 	 cropping yielded 60 o/ more grain 
African l)warf sheep. lighlty pr ceint t i1 under continuous cropping 
of' inf'cted, uiiernourished males w,'ithout trees. When atfallow period 
died, whereas all those oii a ilnainte- was included in the alley fairming sys­
nanicc diet survived. Ewes infected in wein, maize yield in the following year 
pregnancy aborted or produced pre- was double that tidler continuousmature lambs. All the lamlbs ofulider-	 cropping. Hlowever, as more treenourishedi ecs died, while 339/0 of foliage was removed for animal feed,those of' maintcnance-fid ewes sur- the yield advantage ofalley cropping 
vived. When ewes were iifected in 	 was red iced. 
earl' lactation, low milk production hiitensive feed gardens of' legumi­
from the undernourished animals re- nous trees and grasses can produce 
doccd laib surviva: only 12 of' nore than 20 t grM/aa per year toIrni/s fui undernourished ewes sur­umilernu rihechsupplelamb fro 	 ment feed axailable f'rorn alley 
vived, compared with 5139% from trms. Plots of'ucaena planted with 

mitenaice-l dams. spacings of 25 x 50 cm and pruned
S Studies of household organisation every 12 weeks yielded 38 t of fodder 
amd the adoptim and use of browse DM/hia in 1986. 



Subhumid Zone 

0 By the end of 1986, more than 80 
stylosanthes fodder l)anks were under 
the control of agropastoralists and 
farmers in Nigeria's subhunid zone. 
The stylo is used mainly as cttle feed, 
but more than 20 fihrncrs sought to 
establish fodder lanks exclusively for 
f'eding small ruminallts. 

Sahel 


* Redlciuig tiltatliount of" cotton-
sced residue illcatthle falening diets 
(frimi .tto 2 kg/day) rTduced weight

gains ~ gda g)8 o07
gains font 0.81 kg/day to 0.72 kg/ 
day, but increased irolhtability. 'll 
national extension agency is now rcc-
onliending this practice to small-
holders. 

East African Rangelands 

* In tilte southern rangelands of 
Ethiopia, calves supplm'lented with 
legule hay and additional water had 
similar weights at .10 weeks to calves 
that received all their darns milk. Ani-
mals fhour tih' best hay/water treat-
ment were valuled it SS 73.00, 57% 
more than unsuppleonutcd animrals. 

0 Aerial surveys in 1985 showed that 
the cattle pl)lat ion i the sotnlrr 
range'larnds had fhlehn byv-t7% coi­
pared \%'ill) 1983. prc-drnighI levels. 

Small rumiiant and camnel popilla-
lions were also lower, bit were less f-
fected thanl the (ittlh ipopulatiot 

However, reeat suvys in 986 
showed livestock populatiorrns t huvhhave 
recovered to)pre-drought h'vcls, hitti-
catirrg that the pasturalists had inmovetd 
the aniials to inore favolirafil, cnvi-

roun enits durin g the drought and ihen 

of small herds (30 head or fewer) is 
only likely to be increased by inten-
siling production using forage con-
servation, feed gardens, improved 
calf r'iaring practices and better ani-
nial iealth care. h'le analysis suggests 
that enrouraging increased ofrtake 
through otter- pricing policies will in-
crease the productivity oflarge herds 
more quickly and cost-eflectively 
than will technical interv'iitits. 

Livestock Productivitv and 
Trypanotolerance 

Aeil 3-vealr base'line stludy was-and 	 corn-

brotghlt t iellback oonce tie raiislhugs orr East African Zebu cattle ill 

e 	 . "1 ;rd 
worksitest c nh and ' Uetgrwoat 
in northern (,6 te 'Ivoir. Flundd 
GI'Z, and car-ied out jointly with the 

Ministry of, Livestock, S()I)EPRA 
NORD, this study quantified various 
factors aflecting trl)anrloSonluIsis and 
provided llcstirMatc of ti eflect of 
trypanosone infection and otlher blood 
and internal parasites on (\' level 
and livewcight in cattle and slecp. 
I IA(:A is now cooperating with a (TZ 
tsetse controil JIrojct to stldly ('Ctill 

fi'ects on livestock hialth ani perform-
ance of controlling tsctse ihir-ouglI tile 

isi of insecticide-inpr-egnated traps
and screens in village areas at Bound-iali. The data on tsetse challenge, 

ianimal health and prodluctivity th-

during Ill( 
table iore rise evalu ation of the 

(id baseline Si dy \Vill 
o 

benefits ofthis tsetse control thim h 

r.ewes 
' 'D 

@ l'tiet,in Iei terinary I)epirt-merit, or coIlaboratior with May &Baker ILtd.,testiuIg chernopoprylactichasbieri II CA and I LRADI, 

t fsiiehe llha sli I n catli 

began again. 

0 In Kenya,a sinultion inodel was 
used to 'stimriate tIhe lorrg-terri pro-
ductivity of the Mlaasai system. RI'-
suits Stuggest thait llreproductivity of 
large herds (those with rimore than 300 
head of (athte) can be increased sub-
stantially 1y increased exploitation of 
production, but that the productivity 

village herds at Muhaka, where try­
panosoniiasis afliects livestock perforn-
arree. The study was completed at the 
errd of, 1986 and dlata(analysis will he 
cotl'ted by inid-1987. These rC-
stlts will collipienellrt recent research 
findings on tIre successful use of 
chenioprophylactic drugs in zebu 
cattle under ranlch management art 
Mkwaja, Tanzania. Initial results 

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

Animal Nutrition Section 
Rumen bacteria that detoxify mi­

mosic and DHP from leucaena have
 
been successfully transferred into
 
sheep and goats at IILCA headquarters
 

other sites. Vhen leucaena com­pisdnc hn0%oteitdr
 

prtese more ha i 50% of thre diet dry 
mtter, sheep inoculated with the 
bacteria grew bout 50% fster than 
non-inoculated !(I'l). 

0 Restricted suckling of' calver 'e­
sulted in greater weight gains (20 kg
riore at weaning) without reducing 
milk oll'ake to weaning. 

Animal Reproduction and 
Health Unit 

Serocliagnostic studies in 1986 in­
dicated a high prev'alcnce (67%) of 
infi'ctious bovine rhinotracheitis/in­

fi'ctious pustulo vulvovaginitis in 
Ethiopian zebu cattle. Brucellosiswas less conmnon (4 9/6), and both tri'­

chomioniasis aind caiupylobacteriosis 
were uncommon. 

* Among sheep sent fr slaughter at 
thellas Addis Ababa abattoir, 74% of 

Were preglnnt, 2-1tY. of themwith ins. These are higher
 

t&haln lam bing percentages in the field,il studies ar, unrderway to deter­
mine the cause of'the disparity. 

Dairy Technology Unit 

0 ''he Dairy ['echnology Unit pro­
vidcd the le;iching expertise and labo­
ratory facilities for three training 
courses oI ruril dairy technology 
during 1986. One Course was ar­
ranged f'or 19 participants from six 
African countries, while the other two 
were fbr a total of 30 Ethiopian parti­
cipants. 
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* Preliminary results of a study of the 
economics of using a milk separator 
in dairy cooperatives in Ethiopia 
showed a net increase in income of 
about US$ 1200 over 12 months. 

* On-ftrrn studies of tile use of an 
ILCA-devclopcd internal agitator fit-
ted to tile traditional clay pot milk 
churn showed that it halved churning 
time and increased I)uotertlt recovery 
f'roi an average of75,%to 92%. 

Small Ruminant and 
Camel Group 

* Comparison(oi(lati fron 10 coun-
-
ance analltries showedof S tiltrumieraltsreprutivetendserrto b eie 

ancerof smraiioants tens tohcs 


better inl traditional systeims inl v. lichtn 
from M(li showedrthatsrimposed)uataig 
thie average ,hoctf ling fitaeI 


i blocksca urteiprie res
inlficks can fu i i i in pr )ve r'elro-
hluctive perfortnance. 

Forage Agronomy Section 

0 The Forage Agronony Section, in 
collah)oratioin with the Ethiopian 
Ministry of Agriculture, has success-
fully introduced Desmiodium intortum to 
the local farming systein near Sod(l(, 
a densely populated coffee-growing 
area in southemn E-.thiipia. \Vlien 
SoWnl under col'ee pIlants desnodiunm 
fornis a dense vigorous sward that 

persists under lenient citting. The 
foliage is highly l)alatable to dairy 
cattle and increases their milk and 
butterfiat yieids. 

0 The IICA gene hank provided all-
most twi('(e as nich seed to research-
ers in 1986as in 1985. Seeds were sent 
to national researchIers il 'fI cCountries, 
ofwhichi 27 were in Africa. African r(-
searchers submitted a total of 166 of' 
tile 201 seed requests received anld 
received '1287 of thie .1866 accessions 
dispatchd. In 198tithe Section ini-
stalled c itrolled enviroinieiit stor-
age facilities to enhance conservation 
of this germplasin and ensure a con-
tinued and improved service to users, 

X 

* The Forage Agronomy Section 
initiated both formal and informal 
training of national research stafl' at 
its gene bank, research and seed nul-
tiplication sites in Ethiopia. Thie train-
ing covered such areas as gernplasm 
collection, seed storage aid manage-
ment teclniques for gerniplasm and 
simple forage germplasin evaluation 
techniq ues. Training on these and 
other topics related to forage agronomy 
will )e a legular part ofthe Section's 

programme. In 1986, six siall-group, 
hands-on training courses were held 
at Soddo aid 23 participants attended 

two formal regional training courses. 

Livestock Economics Division 
sIvestock Fconies Division

hlield its first training course on live-

stock policy analysis in September 
1986. The course, held in English,was atteided by 20 policy analysts
'nd officials rcsponsible fir formulat­i 

ing policies affecting the livestock see-
tor in 9 cotuntries. Tihe course will be 
repeated ill1987 for )articipants fioni 
francophone countries insub-Saharan 
Africa. 

0 In 1986, the Division developed 
am( tested a herd proiection and live-
stock model that cail he used to 
evaluate the long-term effects oftech-
nical innovations on herd productiv-
ity and structure. Given technical pa-
rameters (e.g. calving rate, mortality, 
nutrition or health), economic pa-
rameters (e.g. input and output prices, 
interest rate) and the herd structure 
at the beginning ofan investment pe­
riod, tie model provides a detailed 

projection of herd composition, pro-
ductivity, casts and benefits over 10 
years, and calculates thc net present 
value and the internal rate of' return 
that the investment will give. '[he 
model was initially used to estimate 
the econornic and technical implica-
tioiis of adopting f'ocder ianks f'or cow 
supplenentation in tile sul)litunid 
zone of Nigeria, and was subsequently 
used to evaluate the effects ofchanges 
in input and output prices and in 
technology profitaoility in three (lairy 
production schemes in Kenya. 

0 A major policy research project in 
1986 examined the effects ofdairy im­
ports on national production and con­
sumption of milk in a number ofs'jb-
Saharan Aflrican countries. Tie study 
slowed that the disincentive effect of 
imports oil local production was not a 
direct retail price effect, but was due 
to theavailability ofcheap imports re­
ducing the desire of managers of milk 
factories to build tip effective infra­
structure and services t,collect milk 

from local producers. The study has a 
number of'policy implications. Coun­
tries that have no comparative advan­

tage in milk production should take 
advantage of' cheap iml)orts. If more 
local production is needed, factory 
nI'LivestockDioanagers should be given incentivesto collect and use local milk rather
than im rted raw materials.
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Computer Unit 

0 Computinr; assistance to NARSs 
more than doubled from 1985 to 1986. 
In 1986, 21o of ILCA's total mini­
computer resources were used to sup­
port NARSs research analysis. 

* I)EAS, ILCA's data entry and
 
analysis system, was installed at II
 
sites in both East and West Africa.
 
The Unit trained staff from both na­
tional and international research or­
ganisations in Gambia, Kenya, Mali, 
Nigeria and Senegal in tile use of tile 
package and in tie interpretation of 
results. 

Training and Information 
Department 

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



0 The number of participants in LibraryandDocumentation 36% :lcrease over 1985. The numbertraining courses increased from 152 in Division of retrosi;,ctive searches on all data­1985 to 201 in 1936. The number of bases also inc:'.tsed by 20% to 480;individual trainees also increased, 0 The number of people receiving 93% of these were conducted onfrom 38 in 1985 to 60 in 1986. the selective dissemination of intor- ILCA's in-house database. The num­
niation (SII) service rose to 652, a be of entries on ILCA's database in­

creased by 7000 to 44 000. 
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Field programmes
 

Highlands Programme 

-.- , 	 atS- -. :.., - search )ebre Berhan on increasing the 
...- " " 

-.-- _-.Duc p -odL..ctiV itiligenous sheep.to the increasing needs of ILCA's 

-. Iccital research u nits flor field rescarch, the 
-)ebre Zeit experiment station wai transfer­

red to the R( search 	Directorate in 1986. 

:,, .A nalysis of input and 

production data 
,1 l "''I!j', :,:,WI(..d. W hohle 	 trm input and production data have01*10 hit t", been coll'cted on sample finis in Debre Zeitr 

since 1978 and in Debre Berhan since 1979. 
-I'.- These data were analysed in 1986 with par­

44 ,'4: ticular reference to the impact of oxen own-
Sership on grain pro,duction. Debre Zeit is an 

- MA 	 intensively farmed area with virtually no ar­
able land left fallow. It is representative of 
the country's large middle altitude cereal­
pulse cropping zone. Teff (Eragroslis lef ) is 
the main cereal grown. Average farm size at 
Debre Zeit is around 2 ha. The DebreIntroduction Bcrhan area is higher (around 2800 m vs 
1800 m at I)ebre Zeit), with lower ambient 

The work of ILCA's Highlands Programme temperatures, less fertile and sliallowei soils 
is aimed at increasing livestock and tbod pro- and with a large proportion of each farm 
duction in highland areas of Africa. Although under fallow. On average, farmers in Dcbre 
highlands (defined as land lying thanmore Brhan cultivate about 2.3 ha of their 3-hec­
1500 m above sea level) comprise only 4% of tare farms each year. Farmers in both areas 
Africa's land area, ahout 20% of tle conti- plant more cereals than legnmes.
nent's cattle and sheep and 10% of its goats Animal feed shortages are more acute at 
are found in this zone. Smallholder mixed Debre Zeit ilan at Debre Berhan and a 
farming systems predominate, with livestock larger proportion of farmers' livestock hold­
production and cropping closely integrated. ings in I)elre Zeit are oxen, reflecting theMuch of the Programme's worl: con- greater dependence of the Debre Zeit farm;i­
cerns improved soil management using aiii- ing system on oxen raised in other areas of 
mal traction. Research on draught at.imal the country. 
nutrition is done in collaboration wit the 
Animal Nutrition Section, and oil small- Oxen ownership andcerealcultivation 
holder dairying with the Dairy Technology In the Debre Berhan area farmers with two 
Unit. The Progiamme also conducts re- oxen plant an average of 32% more land to 
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cereals each year G a. farmers with no oxen. Figure 1. Least squares means of cereal area per
The corresponding dlifference at [Dehre ZeitThe orrsponingdiferelce t Dere eitat farm for three levels of oxen ownershipDebre Berhan, 1979-84.was greater; firnwrs owning two oxen plant

60"/) nore land to cereals thin fih!nrs wih Cereal area per farm (ha)
 
fewer than two oxcn (Tahle I). In I)tI ;areas 2.5'
 
year ofcultivation had a significant (fle'ct oil No oxen 
yield per hectare. ()illy mt l) re Flerhall was One ox 
there a significant .ll.ctolnnber of' oxeu.. ........... Two (or more) oxen 
owned on yields pwr hectael. However, Ihe' 2.0 .. 
colbilned efle'ct of' iii) bet- ofoxi'eli owned oni 
area cultivateid aniid yiedls per llectat -e 
showed that ftilunrs Iwo oxen pl()- / \ 
oltic.'d an average of 3% ice gtant 1.5. 
each veat' than lirnmersn iriesame atrea with 
no Oxen. 'le' corresponding Iltargt over 7 

fircrs owling One ox wasit 9 ­cyrcl loNpN 
/ 

ping paitte'rns were also Irottgly itflneod 
by number of'oxenl owoe1d. Farmoers 1.01. -- r
few( oxenll all catellmore l to pulses; 1979 1980 1941 19b2 1983 198114 
land pre)paration il Yearfrh plwe])'lr(oinrreseer 
oxenl-piat hours tanillo'r'als. hius, filhlt­

rs with fiwer thill Oix(ll iihave sitllifi- Aninial power andc~~~~inl!)q'li.. ' ~~nihtito ',ii \ ia powe.r andcanrt lower tet i'co' ' tlt thos t two Vertisol cropping 
or' More oOXCit. ) 

V.rtisols. or deep black clay soils, cover 
Table 1. Impact of number of oxen owned on area about 100 million ha in sutb-Saharan Africa,

planted to cereals per farm at Debre Zeit intcluding about 8 lillioll hi ill the Ethio­
and Debre Berhan. pial highlatids. 'Ilhey are alliong the inost 

fertile of, Africa's soils, but are prtioe toArea planted to cereals (halfarm)' Wa\teirl ogging, and diclt It to plough.No. of 
oxen Debre Berhan Debre Zeit A collahorative Piro 'ject, started in 1986,owned (1979 -1984) (1978-1980) is studying ways to inct'eais the contribution 

- of Vertisols to fbod and fed production in
0 1.50 1,09 a ill( EtAlhiopiatn highlands. 'ile project in­
! 1.79 v'olves II (:A, ile Ititlortlational ( rops Re­
2 1.98 1.74 search Institute Ior Ihe Seiit-Arid T'ropics

(IC(RISAI') in nia(I,!, and Ihe Institute off 
1. Statistical estimate. Agricultural R'e'artcl, Ministly of'Agricul­
a. Grouping necessitated by data imitatlons oitic, Alenmaya Liit ive'si i of'Agricul ture and 

tle Addis Ababia Ulliiversily ill Etlliopia. It 
is funded ly tihe- Swiss, Norwegian and Fin-

The tl'l'a plainlcd to ''ervils varied ca('h itish governteints, (;aritas Switzerland and 
year, iid \',is afli.cld by , X('tl owtitlrshi ()Xf,11m America. 
(Figure I). l)ebre Lithan has ;i weklv 
bilodal raillhIll paitti'r. It'l poor ilt-Sel- Testing boadhedandfurrow technology
sotl harvest is lrot foilowed ininl'diately by liroadhed. iid furrows (1BI1's) are raised 

,eflctive rail. in the shrt growilig seasoti, beds with shallow drainage ditches between 
failmers v.ith ito ox(.Il ar' ullable to cultivate thtem. Research in India by ICRISAT 
as miuch land as iit years \\-;ilt short rails. slowed that il tI cultivation of' Vertisols 
Yields in th(' 197V and 1983 tiain c'oJ))itug piroile to wahetlogging in('reased both grain
seaisons were well below averagel nltld the ail stiw yields o'tcraditional crops dramnat­
short rains ol'eatl 1979 attd 198-1 fhiled. As ically, aund also allowed ltiglher-yielding 
a conseqeiten(( iltis with two or ililuoe c'o'(ps to be grown. lil 1986 the Highlands
oxei cutivated 77% ml)te land to cereals Pirogra mne lestc dia;I roalbed i aker, imod­
than farmers with no) oxen in the 1979 iailt ified fioi the local mar'sha plough, at hour 
cropping season, and 65% iore in 1984. sites iangilg in altitude froml1 1900 to 2600 n, 
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representative of the main sinallholder lfrm-
ing Zones in lEthliopia. 

BBFs and labourrequirements 
On the Inewari Verisol plateall incentral 
Ethiopia at 2600 in above sea Ievel, ainmers 
traditionally maike broadbeds and fhrrows 
by hand. Using the broadbed maker, 1briu-
ing 13131's rclired 30 hours/ha, comnpared 
with 60 hous of' hand labout I)fIur1 t e 

BBFs. lhe total lal)bour rcquir('Jeici for land 
pr'eparation, s(.(.(ill and drainatge illthet 
traditiwia, systee isaiidit 9(0hours Iir tIln 

bean and 120 hours r weat.compare 
with 60 and 90 hours resji tvh'y using tll 
witahed iiiakerhou in r sc ly thAtfi25 fhlg 

in labour Fiouductivity assutibng yields ti 

n;:cw 

days were recorded in August. The resultant 
heavy waterlogging de)ressed ields through­
out tile plateau (lalble 3). Yields of fal)a 
bean and wheat grown on ,' s, howeter, 

were coi parih,to thwse a cieyed i good 
In ersre ieit, a 190 i I a o sea 

leve, theC p(rfoilliie oftel]and wheat was 
ninitred on the fields of 34 IjirmeS. Al­

though total rainfiall (luring tie 1986 grow­
i a 

wvheat ils were 1(n( kg/ha on the aFs, 
Wh a Ncd cc18 gli i h 31s 
compared with 13.10 kg/ha on iraditionally 

Iianaged plots. \Vhite telf yields inereased 
froit 1868 to 2108 kg/ha o(iBl11ls. 

WVereta in (;onder p,ovince, at 1800I above sea level, trials were coniducted withfeinger millet and nolug (Guiotia ab'ssinica), 

hich are traditional crops il this high-rain­
iure grain and wheaIt 1i3 IiorU gralin l 1hlll area (l1500 min). Yields of' both cropsplots preparedf using the' lu'oadlfa'l maker
thap iii Plotspi('jh iie(l siartriioiiv. ig 
than oil plots plcaed tradiseonadh,. Using
the lbr) dl n k r I ncre and toPa h d t s ret r n s 

labour by 4t3% lr wheat and by 1,10% lr 
thaba Il 'an, comupard with pre'paring thei 
I)roadbcdIs by hand ('[able-2). 

An n-siatoi(n expe'riiieit at I)e'brc /eit 

shocd that 10% less lf)ili" was needcd tho 
weedling telllaid mIlaiz.()n broadlcds tlh;m 

on traditionally InaLaged plots. 

BB~s and cropyields 
On the \Were lt Vertisol ilati ii thelit 

\Vello regioni, also at 26 (0 l above sea level, 
no eflicient smrlie (draiiiiage p)ractice is trad-
itioially used. Crop yilds alre' gecnirallv ex-
tremely low inhigh-riilfhll yi:rs.'lli1986 
crop s(;Is()In wet; rainywas ('treivi.ly 31 

Were significanty (1)<0.0(01) higher oil 
obradleds than on traditioually managedl t T b c l 

Phits ('l';ilhe .). 
Soilfertilit),management on clay soils 

Many lthi>opian highland Vertisols are low 
Il lIt-availal)h' p:hosphorts. Since they 
are all in the acid range tiey can make good 
use of'slo,-rcleasing rock pihosphatcs. Triple 
stuperlphosphiate and Elgyptian l)hosphate 
Srockwvere applied toa i range of' Trfidium 

sp~ecies in Addis Ababa in 1984. Over the 3 
years fbllowing l)osphitel)aplicalion, triple 
superplhosphlate gave significantly higher 
yiellds than )hiosphate rock. at higher levels of' 
aj)plicatioii (-I and 60 kg P/ha) only. Since 
there is gencrally tdirect positive relation­
ship between altive-groutitd yield oflegumles 

Table 2. Economic performance of Improved Vertisol management at Inevari, 1986. 

Average Gross Operational Return to Change over
Technology yield return coct labour traditional 
and crop (kg/ha) (US$/ha)' V.S$/ha)2 (US$/hr)3 (%) 

Animal-powered
 
BBF construction
 

Faba bean 810 238 105 0.5 +140
 
Wheat 617 268 110 0.6 +43
 

Traditional 
BBFconstruction
 

Faba bean 709 218 126 0.35
 
Wheat 402 170 133 0.25
 

1. Includes value of grain and straw. 
2. Costs of all material, human and animal labour and annual cost of implement. 
3. After deducting all costs (operational and fixed) except labour. 
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Table 3. Drainage effects on grain and straw yields of wheat and faba bean at Were Ilu, Wello: on-farmtrial resultc, 1986, individual farmers. 

GrainCrop preparation 
Land Straw 

yield yield
method N (kg/ha) (kg/ha) 

Durum wheat BBF1 
163 759.. 1140"" 

Traditional2 
167 311 449Faba bean BBF °170 683.. 572...
 

Traditional 166 172 162 

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

Table 4. Effect of land preparation method on grain and straw yields of finger millet and noug at Wereta,Gonder: on-farm results, 1986, producers' cooperative. 

Land Grain StrawCrop preparation yield yieldmethod N (kg/ha) (kg/ha) 

Finger millet BBF' °36 731 .. 1636** 
Traditional2 

24 398 1024Noug BBF 47 164* 1609 
Traditional 40 90 1207 

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

Mid tIl('1r lixatioll. iloS)h lioT€tiliza-N Irl,,ri; \Vatcr sul))li's fiw all rsc,arch stock on the

tioti incr(ascs thli(e'g.ql's otltriitil to 
 slation are i.ow assurcd. Iis sailic tecitIhol­
the N (c(onoi\ ol'ti, soil. ogy is110w beiiIg (isseminatedl throulgh iiost 

of' lllio)ia's po\'ilices by thct ,liiistrv of1
Lxterision of Ill,(-A pond Ai..ric lfll.r.technology ,"S 30 00 s1.oop(s havple ]ee'itIllach in tll(, (o0lrv. 'lihiII :A siteo atthnhrg)hr)Ilhall wa,, usc, illIhe Ministry's 

A second pond ol 7 10(1 Illcapaciiy was ex- training prograllnill"fr olicers who will becavated oni i )hcbr'Berlaul station by'(.xen ilitil\.'('(illil(tnational )lli(dcoislruct ion 
drawing t]1(hII,(:,\-dchio)pcd Ictal scoop. rolrallnlme. 
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Humid Zone Programme 

small ruminants, usually in the care of Fulani 
het rdsme . 

The lowland firest zone contains farm­
laod under cultivation and bush fallow. Ad­
jacen t to tile forest zone, regular fires have 
de'stoed tall tr(es, leaving low trees, shrubs 
S andbushes to fi)rm a. derived savanah belt. 

The Humid Zone Programme, based at 
l l adan, Nigeria, near the bouncarv blwecn 

k the filrest antd derivrd savannah zones, has 
V- foculsCd on developing low-cost iliterven­

tions to improve aninal health aud nutrition 
'(" as a nearis to increase aninial productivity. 

- Measures to control Peste des p'tit.s ruminants 

have been described in earlier ILCA Annual 
n---c.i, Reports. Elts to improve small-r iniyant 

The f hoon ccvscen.1'rtated oI providing 
n Aa I Idohr froin dcue-and-carry the guminous 

troees Leuaaeeleuocehalatn G icidiaseium as supplementary tecd. 'lrce fi~liage call alsokin2coastal, includig Wes Af~ca, much fil [eslti(leindh b coJlnd(aeIntroduction hotbe, Used ats mllllCh to imprvet soil fertility and 

1aise Crop yields.Thehui;i zone Of Aft'la Covers -I.1 million Increasing hutman pop~ulation, and the 
kill 2 , including coastal \West Africa, muIch Of' resultant dhemands im. Cropland, have short­
central Afr'ica, eastern Madagascar aid part coecd lallow periods ill thc(traditional crop-
Of' MOZalfiiuLe. Thelse areas l'cCCqiVC OVCr ping cycle. Soil dh'gradcation has increased as 
1500 nim annutal rainfll and have' i growing a resuilt and crop yie'lds are tIaling. Alley 
season in excess of 270 days. '[he zone(con- lhrming is sell as a sustainable and i',oduc­
tains 6% of the cattle, 9% of tl small r-i- tivc alternative to tl tradilional system of 
minuats and 9 o oftli( lihlruain population of land use. 
tropical Africa. Livestock production in Viaall rulilialnts ill tile humid zone are 
90% of tile zone is estrict cI hyIc te li,- generally free-roa i ring and receive few in­
somiasis, a blood parasitic disease carried by puts. However, increasing huuurian popula • 

tsetse flies, hence tryl)aiotulerarit livestock tion and demand fbr land in some areas has 
breeds predominate. Ill the Nigerian hlunnid led to restrictions on ainiial movement to 
zone the typical fhrm family comprises six to prevent crop damage. Ill tile derived sa'an­
eight people cultivating 2 to *l ha and owning nabi, human andincreased population 
three to five sinall rumiinants. Small ruminant greater land-use intensity are believed to be 
proCluction is generally a rilnilor fianr enter- the cause of a decrease in the )O)ulation of 
prise. Cattle arc found in larger herds than tsetse flies, allowing cattle owners more op­
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portunity to benefit from available natural ductivity are in progress with the University
forage, of I le. 

Animal health and productivity Nutritionand trypanotolerance 

Browse suppletnentaliontials Tihe interaction btwVeell ititlitiot and trypaio­
tolerance was studied in groups of WestBrowse suple tnltation trials with ltcail A'frican I)warf shee) ((flerecd either a sub­

aId gliricidlil, OfrieT(l on it clt-alid-Carry taiittialit orittmaillttenn iet, and in­
basis to individtally piellitd shcep, showed fet bw ittravetttsly aclministering iTr'pano­
that latil slIrI\'ivaI atll growth rates ill- sWIm 1'i'ax (Table 6). Animals were treated 
Creased with the leel )' sliJ)ltlii(tatiol with Ber,til aid renllved fioml the trial if'
('Table 5). Ewes (lstiuiiig 371 g of nui.tecl their )ackcl c(II vdtvlte (PCV) fill to 10%
liowst (lrv miat tel daily as a stpl)llitvlelt to( aitl, loiw li'ales. if thevir lanilb had died. 
ad libi/um 1,11011a 11 p-mUiotied laminIs "lst. conditions illWte oly tet ill fei-Iales 
that grew al llimst t'iee th that hrIlte (&f thlse b1.( l inlcite+d ill late pregli1tt1cy.lrill tinstiphlen<,llr d vwcs. I]ig,hty-Ililt, T'I mortality rat<, allong unde'rfe'd malles in 
perctent (ftlh< laithbs t(&Stll)htliitetd ewes tIle 7 wecks ])ost-illtwllatiott was10%, whilesur'i\'ed to weallihg, oilll-lt(( with )tlv all tle males ot) th inllaintenatlct diet sur­
50(% oHlamhs it lltnslpll)l)heintmlte-d ewes. vived. 

Table 5. Effects of browse supplementation to West African Dwarf sheep offered Panicum maximum adIlbitum on growth rates of lambs. 

Browse intake Growth rate
(gDM/day) (g/day) 

Dam' Lamb2 Birth-12weeks 12-24 weeks Birth-24 weeks 

0 0 39.0a 11.9 25.5"
103 27 43.5 a 

17 .9ab 33.2
199 71 58.7') 2 1 .4bc 38 .3bc 
371 111 57.9a 25.5c 44.3c 

1. Before weaning at 90 days 
2. After weaning 
Within acolumn, values tollnwed by the same letter are not significantly different (P<0.O5). 

Leucaena toxicity, h\en lregnant t\wes were if'cttted at 4 
Iliontlis p lst-,oticeptioll. abortions and pre-No signs ()f tllxicitv lun itiiosiite (" its illattlr births lcc(rred. All lanibs fiorn thle

iietallolite,, 1)I I'. wTn oliscr\vec with intli- tiiidcried group died, thirdbut (io of, the 
\'iduallv li'd Sll(.). ill cmiitralst t t pteviits lambs (If ittaicee-fed ewes strvivcd. In­
trial witll gitlnl-hp .l 5h1,(,l III iviitg the sat.c <cIletllltg l'wts 3 days ,lfte'r l)a rilittilion le­
levels (f stlphiIjlete italitmt itl which sitl stillwtd il lttii i t ut alitv (4,88% ill tlie titi­
anitmals wcrt. l()I'vI\e(l to mitsltilt llrI derld groptni tndth 17% in it- mainittnance 
lelitatnl ltau tverage. )ouii.g uarlv 196li, group.
toxicity wts stlp villsli\'ltli grazing Poior tlk l)rodcttlito was :.ispeted to 
letcat'la alleys, atndl Itwo aiiiiials diecd. 'I' , be tile illajor ettiitrititing fittor to lamb 
lrU11itinlS of Ill Iittaiiling grazitlg aniimals tillrtalitv wlien ewes wer infectecd ilt early
wet're iltcullttll' witt It'leria thatletlxifv lactatit, hut l)ilrtirtue iirth okweak lambs 
Itlit ilt. ittl )11', alid tti ftrthier signs (If •was Ile lll'I fltctt 'wienit wes 'rt'er it­
toxicity \.l'e (Ift'l. hcIialthy litill)s weet' fectecd in late iret-gtlalxy. PLarasitacitnia de­
born to this grottp ilt Stpt'tller. (olllaboa- veluptd fister'anld was morte s\'ere ill under­
tive studies iltto tilie eflects of" dctoxilyig fid animals (If hoth sexes. Trypalosollni in-
Iacteria il feed nt ilisati ii a ldanal pro- fietiot ciep;'essed fteed intake at both planes 
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Table 6. Mortality rate of West African Dwarf sheep offered two planes of nutrition and Inoculated with 
Trypanosoma vivax. 

Mortality (%) 

Submaintenance Maintenance 

Males 
Infected adults 80 

Females 
Infected pregnant' 17 17 

Infected lactating 50 0 

Lambs 
From infected pregnant dams 100 67 
From infected lactating dams 88 17 

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

ofiutritioit. Hls, tili(hriltriitifht, which aft- snltisis wis ntr fill0 major cauise nfataci'liat 
fi'cts the Illajority ott d() .sti( i.1tliitlills i ill the (';ttill(. sio i l ..Alm ost all tile" slaugh­
tlh' dr) Scist)ll, (hl)tr('s.s Ir.tpauiolethitine. Ir (-;ftll(- originated in it(e tnorth of'Nigeria 
andiltht' t'tlcts an, Ilion. si,'*rtt, welwt tra1der- ald wer'e l)ritlgh to) Iht)lbai l by h.rry.
flourished allillils atre ili'ctled (1t1rin g late 

Browse and forage agronomy 
Survel ofj'herdv in southwest ANieria il. l'Progrittlllne's ilgrolllo nly research lb-

A sir'l.\' . f latit in thc ht'rivc'd sovatviallh i t'll <01oimtt'gLrillt, ti~hhir tre's ill tradi­
live stat's ill sth iix',+'st Nigeria was started iotidIl I lttitg s'stt'ltls atdI thir' c h )lent 
ill tihe raily silst)l. Thcl(-avci'tg, herdo'(,it- ot tfod'r protutiont strategics usinltg alley 
priscod 66 llitials Itildcr til' (iti ttg l ig's<, t hIo' iltming - the iltm grtihl 0)li tld r t(es with 
FUhiluli hg'tiili(s. TI' hgCigi OWVt-I'ls gcatr;iltv .ir;th ctops - and1 iltclsi\' fed gilrldens ­
alIsto had rillhhil,fields. andti had It\ d it tli 5l)cspcialis'(l fo(Ieh'r )'tdtcttion fron t'ees and 
presellt sitv lion than 11 l grisS('S.igoI vears. 'Hw iil(,-

ience ol't rypailstiitisis Ili the hIc'hrds \n'iti'(d 
Il('iti Zero it)I to -7'/, iln o(' hthrd. ()nittinm 
this 'xc'pliotiilly hitgh valhli, the ovcrall itt- ,'llleyfallillg 

I. hii ialh("'ycr.ppilihg Scgi fi ' tiogit' late ill it slp of'6lt) aiintils was 
Ias higtugd hy IITA atdIT12% 'l'lVt",," will l ir )Cate'd dhring tlig A conmrison "llaitz,. produc'tion froit Coll­

) , , . I'n% h cv% % ' t 1 ( . '' I d ry s e a i s o n . tI t l l ) S c r o '(p p i n g v i t h o i l l t ,re e ts , 'o l tl t in lOi S 

,t'g liitl,,gs I,'tt's, igotlthe ailt',' crpl lpinig a ,l tlhey filiniig t afitfer a 2­ii',t'tgggggg' gg slll uti tut XCIIv,' grazeo'di Il s'l' '( d 
,,n,,. , . iig,,,i,, Incidence oftypanosomiasisin 1 5 i a/grat v ili iind c tin o f 

th' ililts rlid Nlaizc ,Avd tll hr c'tt 

is o dhl lntt th' e sults of 

ius ,985. g ain 
to sitall rtgitoinaits , k..(d slaughtercattle alley cropingiigaiiv ahlh'y itnig alter tidlow 
for I)othi Ig aigd igiglch \%is 6. and 100% iilllu rtvspcti\'vly than 

In a l2-moth survey ol'llodl parasites in tid(' coltitiniglos cro)ping without trecs. 
slatighttc' cttle at tIlle laili ial),tttoir ill Iha- T'I'Ve filiig' pirdlluctiot was reater i'ter the 
dan, T/ano.soina )c'ctturtcl f1it(st lidlhw puirod, ,ssillyIi)IVtii'ax fi'e- t tio ilcr'ased loot 
qucntly (7.5%), with a peak inc'idcitlc o l (lchvlJ)lnnetlt while plr-uliIg was less f'e­
19% in Nventiher. l,ow packcd cell voltiniso luicint. Sioils tn11(he' alley torn ling ;iid grazing 
and tryp)nlioistni(' itfitctioti rates oteurred svstemls wer* richeir ill otrgoltic carlh-on and 
sinultancously, suggestinlg that trypano- mnaJtor luitrieuts sti:hi as N, Ca and Mg. The 
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N content of maize leaves was highest in 
alley fitrming after fitllow, improving the 
feed quality of crop residues after grain hiar-
vest. 

The cflects on maize yield of reino\'ing 
v'arious proportions oftree foliage from alley 
farms as cuit-and-carry fived was investigated 
under three fi.rtilizer regimes, 0,.0 and 80 kg
N/ha (Figure 2). Mlaize yieds increascd at 
all thre'e levels offr(.,tilizer allplication is I,le 
proportion oftree follage tised fin nulch in-
creascd. ()ftiake (f trcc foliage fbr cot-and-
carry fiecd ntust ;hicrelfre be justified by 
higher livestock productivity to comnpnsaite 
filbi
any loss okfcrop yicld. 

Internationaltesting Y/gliricidia 

The (evaltationof gliricidlia gerniplasin at 
nine sites in ighlt 'est and central AfliC;in 
countrics coitiuited inl1986. The higl-yih I-
ing conlisite liIe 1;+at was the ost produc ­
live it Ibidan rc'w well at some. SitteS, but 
grew poorly whe.r' Siils were acidic or main­
filll wts low. Addiltonal low rainftill sites will 
he incdled in 1987 . 

Intensive/edgardens 

l)iflhrcut designs of1 intensive I'cd garden 
(IF(;) were tesled to ide'utifv t iciuost pro-

ductivc configuration offodder trees, leucaena 
and gliricidia, and grasses, panicurn and 
penniseturn. Tree rows spaced 2.5 ni apart 
with '2 rows of'grass within the alley, and tree 
rows .1.0 111apart with A rows of grass, both 
yielth'(1 over 20 t )l/hla. Ti'l fiorterii lesign, 
with more trees per lictare, produced the 
higher protein yield. 

A second trial asscsstrd tile efli.ct of 
inter-row spac;ng and cutting frequency on 
itiotiass l)roduction and tree survival under
intensi\e Inalltagclentt (Figure '3). liter-row 
spacings for h'ucaena of"().5 to 2.01 and cit­
ing intervals of6 to 12 weeks were investi­

gateCd. Fr'(liuitly-cutl trees had smallerr 
Stlimp diaiiet.,'s and higher mortalities. li­
dividual pliln vigouir and productivity de­dined with decreasing intet-row spacing. 
Tlie higlhest yield per heclare (38 t l)I/la) 
was ohtaiicd with a 0.5 ininter-row spacing 
and a 12-wek cutting cych'. 

Impact olalle),fiani.g 

'llv ]lrogrannii test's tile acceptahility and 
vialbility ofialley fIirining under thriler mnan­
agelninlit anid collects dlata on productivity 
itmit prolitalility on alley 6trits managed
jointly by frtiners aind researchetr.. The in­

ncreas. theliumber of Iley firns tinderint 
fitiner inanaginetit froin .I in 1982 to 

Figure 2. Effect of mulching and nitrogen fertilizer on maize grain yield, Ibadan, 1986. 

Grain yield Gliricidlaalleys Leucaena allays
(t/ha) 

Fertilizer applied (kg N/ha) 1 
3 80 

0 . 

2­

0 50 100 0o 100 
Percentage of foliage applied as mulch 
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Figure 3. Effect of cuttingfrequoncy and Inter-row spacing on fodder dry-matter yield of leucaena 
under Intensive cultivation, Ibadan, 1986. 

Dry-matter 
yield (t/ha) 
40-

I' 'Cuffing schedule (weeks) 
6 

1A 8 
S1o 

30­
12 

25­

20- 7 

15- , 

0 

Inter-row spacing (in) 

around 250 inl 1986 il t hi tu! 
itY oft Ie tccIhIlohog\'. Q IIn I1 ItIti\.(. (I It iIi'omII 
estab~lishied fairms ill soul' lis t Niger-ia 
showed t hat tlie,( pro(tiunvitv varied ."id(.1%. 
from 1.1 to,5.3 t/ia overm 8nl-iniintli Juimset 
ing period. 'Ilie efleets oil (Top vielol are 
b~einig StU~iicl Ouil iicvlv phiiiit((*'lars thait 
iiltI de conltriol plots. 

III southeast Nigeria Owt prociitvity of' 
19 difli'relit fh(der tre sp~ccics aood ac S 
Sious are being ompl(1to findI lines that 
are more tilerant of aid soil roncitiuiis. ]'li 
trees Nvere landted inl iiid- I981) and~ prtiming 
wvill start inl 1987. Early height ineasuire-
ments ha~ve indiceated (hillerelice-S inl groiwth 
pal[is ainomig the lilies, 

Feed conuimption b~y confined small-
stock is beiing recorded onl estaoblishied alley 
farms atid intensive fIced gardens. From the 
limited data set now available, household 

wastes ;q p i to bv a Inuore impor tant diet­
aix' c'~oponent for confinied anlimlals thl in­
dcated lw ' previous survey of liceero lining 
animals ili sontliwesi Nigeria. Cassava peel 
is MIC of'1the o.st-frequentCly offered house­
hold1( wastes, at aI level of 220 DNl)/anlimlal 
peli &IN. 

Scoe umistd sococooi tde 
The role of women 

A nuimbher (itrelated pirojects have examined 
the relationlship between small r-1ilit 
p~roductioni, fbdder tree ('1ltivationl and 
household dyniamics. lII southiwest Nigeria,
the proportion of womiieiu eiigageol inl agricih­
toire was hligher 'hian usuially assumed, and 
the simccessful management and eon itieud 

Viability of'adley fali is estab~lishled by womlenl 
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has suggested that tile potential of' the tech- research on the ipliicatiois of land-tenure
nology for women is high. The naii con- systems for foddertreecultivatioi has shown
straint to the expansion of' wonen's 'lter'r- that alley firns and f'cd gardlens may he
prises was identified as access to capital, planted readily on land where rights are in­
both fiw plirchasc oftalinials and for hiring lividal and secure, as thwy generally are 
la lti. irid the carplulli. Where teilur is corn-

III so tlhlast Nig'ria, food Iocessing niitiiial, as it lfteil is ill the outlying fields in 
was alliliportllt oli-iiw()ilen, o)lton c(Infliclhll actlvit\ !'Or rural sllillast Nigtvrii, there is no guarantee of'id hr tc' ((iliu)su
Ix ctf~(. land~, and Ill-rnlcrs Inlay 

cultivatoil. l tnt d c'aissia p'tt'(csshli bm t)ii h)'dis'tt'aged from planting fi)dder treeswter' th( [\\I Il1ihlll)t)(iill) 'suio at'ti ls. iht'c(lls(' tdiie' might not receive the long-term 
l 111W\hile tilc f tuiIti is lt' litlihl, till' lltu ltts Frot their 2fhitrts.

bypro(ducts+(dctassav.il [prmcc '.Illg iml­a .all'H 

p.1-tanlt li~c 'M Sl I1111l1111tl11s.+iall 

Bush-/allows/tidiesRegionalI di .Oences b l e' qs '~ Rese'arch (' 1ill I sh-lihlow systeii at two 

Nlarkc'd diilhr' lltcs e'xii ei\ t.ll flii sitevs in,SoIllwcst Nigeria indicated that
and livt'tsot'k '.'dcitl.'n il smilh,;cst alld ldnl;iillgtnliilstrategies(ifi'laccordingsouti,cast N it vllil. 1 1Imlw h+,Ill cast, t r cokity, w ith r~ppl ig and(4)r lodli c l'tlhow
 

hloileii, t l all t'it hiuhl' I or,,ds ' ;in ah thm n fic.tilatm lutih oni smiig pIt 
tha l InIlic,,th, l,t ncsl-t!,ch+ i, tsdhel usc (f li'rtfilizk-liil a d r being thec 
a1i\ t , Itlll i l, i'ia "t ii ail:(i 4M lidi .T he ,ilalysisso f il t'ill (s.i1it t'nl , tt;liIIlhI( 
ga M ti -tmtl t'dirvsi.fill t i, platt't im .d. aIIso ' nil c sit' tal (l\ltil gll tlic 1 ht\'t'5l(' 
5h'citI'a. hilthe i hftw iit'i'Ls; tar' ilclat 'in il hilti' t .. s th,ittt of'illat -lti < i t il ) and 
t'rct ; li in u lhi I ltt v l'h (115. (:o tIrm"ltrtn i j ) halfol,il. ct- )I ahutr, 'Iss NvI, liti a ppe<a r tofe rc n cs in ,ti 'lawI lh illa ,st" Mn all r im;r be 11ilisilig th e irla nd 

o lilsclild m .'il , i ll ci'l-ltl,+v11 at]Islin :Iolfslslinalili ,\6 41hshorts 'l(. - n s> t mIho ui o d IIIn I I )(.I 111 1 'u ,I )<w re sIt, si I ct Im s a ndi~rI i ll l st. Il r a l la n d lltX t A ,1hl i lot 

sclyarc li ,.vhill(' s lih- c. 
cast. i lls Ifi i l 

fior ' st'. hftr c.s it t inhe ])a"' 


', f'tro 1ll, mtdat i i tl. t'ict 
(IliLviiis(i r ,i,I kI w thIi t it II ntitii.tItIh
lhiseholsI twom fli, imlica- an;td worksiopn tli'(S/' Alley tiaming 

Al lhes l'list' re's 1(('c(1*t,1 i (1iSla and Djuring March a wrkshoIAmhits al IrilAing,ia t\\wnan titattuted by o' rpa100 rticipantoris 19
 
,s'Oll~leasl +' lt('Fl(
3"llrty 
 Ic art', r'scarch and trainling4 rc­t at Il0ll to discuss illth
a .0.(co tries, was hchl 

A Sli't'\d li\i'stlc ; Inng s\vstVc (IIu 'ire nts and Inethucls of, collab~oration.trm ls Ill 
fim r stitts oIf'sol icasivrn N igcri;'I Sliwcd lParticill n:., 'ldthat allowlT'tollilli(C all 
thmit9!2%, of satnpdtd houisch'lds , )wnI I flInling nclwork fir established to fitrtlw, ini­
goats and 2" "/1 ke t o h ) o e and test (he'wclulohg across diverseow nitd slic'ep (20"/", 

e m h i o c irom lc ro ,,fis p c ) 'I' l(, a c c (&) \i ts hI Il p ic a l ~ha, a nd to;e 'll­
spi'ch'.,,).rag


ea;ch slpchcs w' andh, iihruckrinitol cooperattion.ili'srv. 7A.goat~is aniidI I . I Slicclp, toi'.l nlrtiItlilitriestA thialley in'i'aiiiiiil4(itthll5,' nihla((u lyc t)i~ftrrnin 
w ith aill i\lt'r.Iii i.'l6.8 goatls and( :)I sllicc
aclroIss all Itltischldl~s. 

I 
howc'vcu, omn ersilp Chooperation w+ithi national 

of[ bol splic , seiallyi~('' of"Slic'tplwa's i s iu e 
highly sk(,w\-(-d. Thllc lian vluesil fillt ht'UI
 

,
saleh wctrt.
2 goals and no(slc.ep. Fa',rimers C-oopel~lratioin withlinalional institutions is all
conswidere'd fi''d, dlis'ast' and hllingi (Iht( hiporhtan C ctl( o' illi- Hu11lnid Zonet Pro­
mini prlobl~holn inllivcstoctk inia gicn!n . g.raniin(. In ll ioil) 'i\. rtjc w 
r
 

unde'rtakenli I I1 instittutions hitNigcria
Landlenure and aller./ilrnoin, and wvithi8 oilhr \Vcst and central African 

ct'lliltric's..
A tr~aining cou eillnalley [Ill-ling
Alley [filnling rC'qiiircs accetss tollalid and the' joinltly organliscd b I))!1(', and I ITIA' ill ay
right to plant, ownl and uitilisc tree'(s. Further attractedi 10(participanis fromn 20I conntrics+,. 
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Subhumid Zone Programme 

U111I Lvestock in the zone depend increas­
ingly oii crop residues for fieed during much 
of thli year. In recent decades, livestock own­
ers have sfillercd as cropping has encroached 
o grazing land and crops that ofier little res­
idlitin. livestock fIed, such as maize and 

. yamus. have 'xpanded. liitticrs also i use 
1;, ;I' Clic<'il'cal li' rather tlili lbro ll rtilizers mant, re 

,l.0-i crops. If liv'sto'k production in the 
. ",, "I /( )t.I .zonriiwit sc, livcstock InlluStto hec( l c 

H MVc ititegrated wvith cropping. Thls, only
ti1t,'rvclttims that etefit crop farmers asL_ well as livestol kmwncrs are likely to succeed. 

Development trends in mixed 
farming systetrs 

"=: Stoz.Survey ofmixedfarming 
I utirination alout the circumstances of 
mixed 'l will he increased by a Ph.D.riis 

Introduction study, hegun in 1986, of livestock holdings, 
land mvi'ieship and decision-making among 

The stobhuniid zone occupies 21 % of trop- le Ateti peol)e, mixed ftlrs .;ofGanlaWtri 
ical Africa, sonic 1.8 million kil2 . Unlike district, Nigeria. lhis wok is sti))orteCd by
much of'the remainder of the continent, it is Bergen lnive-rsity, Nowway. Early resuls in­
sparsely populated aind underproductive rela- diet(m that 9!% of all hmseholds own cattle,
tive to its potential. wilh herds ranging fim I to 80 animals. 

It was trly assumed that the tsetse- C(mparismi of reccnt survey data with a 
borte disease, t'ypalmsomiasis, was th llcensus ()f livestock mvetrship in the early 
nain cause of thc low l)opatlim densities itt litll)s shoews that go)at and pig populations 

the subliutid zone. Huwever, itcreased cul- have itclreascd substantially, while other 
tivlti fimllowilg Itutmatn migration into the species have declined slightly. Unlike the 
zone has clitnitlatd much of th habitat )f seimi-arid zmie, cattle ill (anawtr-i are only
the tsetse fly, thus reduteing Isetse challenge, tuargtually integrated \%ith the firming sys­
and it is apparett that ittegullat railill and tetl: tlhy are not used fiw ttactioni and are 
poor soils arte t filait comistiratils to crop Oftei pastured in rti )itehill areas where 
and livestock piduictivity. ()ther coti- their maumrc cminot be used the fertilizer. 
straints tolivestock productivity include the The land tetttirc system is changing: pres­
rights of use and access to land, which limit srelvo land has resulted in the collapse of' 
the quantity and quality oflivestock feed. the principle of inalienability of land use. 
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This has led to land sales and pressure oil ronomy Section at headquarters. Forty­
non-Aten cattle owners, in particular the seven lines within the genera Stylosanthes,
FulBe, to leave the district. Centrosema, (assia, Oesmnanthus, A'acroptiliumn,Adoption offodder banks (.;'ianus, Lablab, Neonotonia, AMacrotlomna, Leu­

catna, Zoernia and Desmodizn were planted in
ihe inv'olvement of the National Iivestock 1-r" plots at six, environmentally diverse 

Projects l)epartment intile extension offobd- sites (Figur. I). Lablab (1 11609) gave con­
der banks has led to their adoption by live- sistently higher biomiass yields than all other 
stock owners outside both the original target lines at all sites. 
grou ) tnd the sUbhNliiid zMe, in particular 
in the highllntd dlscni-arid 'ones. How­
ever, observati,,uis of tilhe pattern of uptake Efifect offertilizeron st,loyields
indicated thet t experience and availabil- Soil without protective cover is degraded by
ity of extensio i officers is important. Re- the combinedceffircts ofd insolation and 
search isnee.ded to)1axlist tileness of'a\vailIa leh c ­sotlpir s\'stenis and stall] impact of rain drops. As organic matter de­piesaritilal hesupporste i lsi d staff,-' composes and soil is croded, tile remainingparticlarly whrlicixilision toneicrs fro topsoil will be able n(idler to meet tile nutri­nool-paslrral co ~luitiilcs
liced to('stablish cot demands if growing plants nor to retailla rapport with laSioralisis. applied nutrients. This is atserious problem 

on a large proportion of soils in the sub­
humild zone because the'y have a shallow pct-Forage production rsenarch rol'eiri , hard pall. 

Screeningst),lofor anthracnoseresistance An ixp)(.'riim'.l, started in 1983, exam­
iled tile
eflect o)fapplyiig fertilizer in alter-In 1986, '31 styloh lin's (6;3 S. hainataand 6 1 t(te years oil tih'dry-matter yield of' Sylo­

S.guhtinant'itsi.) we ic sciTe('d for anthracliose santh's hamata cv ciali .Tile trial was es­
resistance. Many Fiilvd to gerninitte. 'I'l( tablislied ott land that hatd previously been 
hainita lies that geriuiiiuatid were either tinder natural fallow. 
susceptibiC to aithracuose or dii Ht poCIt infll('iii the fics! ycar, the fertilized plots
its'vell as the \''raiio stylo that is tosed c'r- yielded all a'rtage of' 190% more than the 
rentv. Although S. .iamn'nesi. cv Palicihflra miii-tertilizcd p!ots (Table 7). This yield dif­
did not show signs o)I aitthracoose, itspro- ficrential was maintained in the second year,
duectivity was less tham that ofearlir acqui- inwhich no lie' tilizer was applied. However,
sitions oi S. !ulialle'li. cv "l'ardiii" (CIA'I yields on all plots were only hall'those in the
1280. 1283, 1583). first year, despite similar amount and dis­

tribution of'rainfill.
Evaluation oj/n'owse \'tlin fertilizer was again applied intheIn 1986, 23 iowse lins fthliegenera Acacia, third year (1985), yields on fertilized plots
Albizia, (,'a/ans, Enlthriaa, (;m'lina, Khaya were about 10 times those on non-f'crtilized 
an ciLeucatina wtr' eviahuted Ior herbage pr0­ plots. Yields in tie ftoith year were similar 
duction ind drotght tolerance. Some were to those in 1985, although no firtilizer was 
also tested liriiuse itsfetce pists to replace applied.
the exl('nsive metil posts cur 'ldy used to These eflects may be attributed to the
fence fider banuks. l'relimiinary ohserva- greater ability of the soii (oretain nutrients
tions indicated that Gmelina ha; a good po- in the third year than in the fi'st year. It is 
tential fin' live fec.ing. It grows very rapidly likely that some of the nutrients applied in 
but the fiPlii i'e lss ialatablh than that of the first year were washed off" the plots.
other fcdder trees and therefore is hardly Whei tilelegumes werecstablished, the soil
browsed dihring the wet scason. It can thous was bare and its cation exclange capacity
be estalblished to theight of' 1.5 to2 mnetres (CEC)was low. 'l'l( higher biomass yields
without proitec'tii lrom herbivores during on fertilized pl)ts increased soil oiganic­
tile wet seasoni. mattcr content and C, C much fister than a 

naturail fallow and this could have aided better
Regional evaluation trials 
 nutrient retention itntie third year. ErosionRegional evaluation trials were initiated iii was also probably reduced by the stubble on
1986 in collaboration with the Forage Ag- the legume plots after the establishment year. 
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Figure 4. Sites at which forage germpiasm was tested in 1986. 

Sokoto 

i Sem-arid
S ie a 00i 

Kaduna
 

Subhumid 

Humid 

Legunlme leys In ay therlor' Ibc inscliii 
in maintaining soil ;irtility in tl wake of' 
shortening llow pcriods in the sIil)hliid 
zone. 

Fodderbanks antd naize ,ields 
A iaiiijor (onstraint to the adoptioi ol'loddelr 
Ianks Iy pastoralists is that they have lii-

iteod access to laid oil which to estal)lish 
them. Thus, if'lhdder hanks are-'to he widdy 
adh1 led they oIulist appcal to the' fhnillrs 
who control the land. Trials started ill 19B.1 
demonstrated that lldize grown within l'od-
deir Ianks yieldcd 1.5 to 2.5 t mnore. grain pel 

Kano
 
Maidugul
 

Jos OBanchi 

180 
Plant 

growing days 

Makurdi 

270 

Plant growing days 

hi'ctaric than Hiaize grow n oil adjacent con­
tiniously crol))tl land (ILCA .AnnualReport 
1///), stllicint to encourage farmers to 
cstablisi Ildchr lanks. This testing was ex­

dpaiide.d in 1986 to six sites at which farmners 
e:ariecd ot nio., of, cultural opcrations:ol 
rcsults were si.,jilar to) tlos(, ohtaiiied in tilie 
pru'viins 2 years. Yl~d increases we'rc e-quiv­
alhent l (hoe obltaiiucd ly app~lying 60 to 
12(0 kg N/hia. 

inct'las(e ill llaize yield dla( to 
growig the crop in a llhdcr hank (lencls 
ooi th pro(hutivity and duratioi off stylo 
grown previously. Since the proportion of' 

Table 7. Dry-mater yieihUi of S.hamata cv Verano as Influenced by nutrient additions on a ferric luvisol. 

Treatment 1983 

With nutrients' 4920 
Without nutrients 1704 
LSD (0.05) 621 

1. Nutrients applied in1983 and 1985 (kg/hat -

DM yietcr. (kg/ha) 

1984 1985 1986 

2380 7383 7420 
816 702 850 
116 1407 1372 

135P, 50K, 60S, 200Ca, 25Mg, 6B, 6Cu, 0.5Mo, 0.5Co. 
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stylo in fodder banks managed by pas- Lre 5). Next year, the eflect of the varying
toralists can vary from 10 to 80%, an experi- proportions of' legume in the pasture on ament was started ill 1986 to study the te'cts subsequtent (ereal crop will be determinc 
ofvarious proportiolls of grass and style oil by bioassay.
fodder bank productivity and subsequent 
Crop yields. Initial results are presen'ted in 
Figure 5. The I) yield of grass aloio' was Effect q/sylo alone on maize yields
much Iowv'r tiall that of styvlololle, possibly (Acharillg vii'gin or fallow land is arduous and 
due to low soil N. 'The glass yield did not in- time coliStlliillg, so f rilners tend to cultivate 
Clease lilea'Nlv with ille'asilng pro1)ortioll oll c'lea ied lld 'oltilltlilliliy. -\1n experilliell 
grass ill Ile pasturc, Ilt was hIigher at each 108-1 11 Fullibegun ill it llli exainiedlIelevel of illt'Jl'rloratinl hma \nwould hc ex- residual ('flects ofg'lowilg Stll (S. harmaha) 
peteld Itfi'ln ill' vhed f t' grass ill Illre oln lIe N r'-;i)Mllse aid eld Ol'sitil )s(sientStalt(i. This Sll.gg sts Smille Illnl'ilcial et'clil of lil;lize cros)5. \laizc \was growI oll land thlIt 
ti' st,'l/glass ;lsll'islilli J)llssihlv trallsil'r lad ilet'niilh r under sl'fo flt 3. verll's or'
of'N ir)i till' Icgill to il' grass. 'liafl Soil fhllowed. Nitlogenl wasa<lppIl'd alnnally at
N it dii r \l';th' (' ftii1c' was hilgher \vtciihl' (). i, 81)or 12( kgum (ill both areas. Maize 
l'eg ill %wis i)l ,ltedill ill' lastill'r (1big- grlail vicd pcr kilograin ofl N lpplied de-

Figure 5. Dry-matter yield and total soil Nas affected by grass-stylo mioures, Kachia, wet season 1985. 
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clined after the first year on the "stylo soil", 
while the response of maize to N on the fal-
lowed soil remained constant. By the third 
year of'the experiment (1986) yields on both 
st-lo soil and fidlowed soil were similar 
(Table 8). 

Ridging stylo soil tLit had heen cuhi-
vated previously required only halfas much 
labour as the initial cutivation (7 vs 14 man 
days/ha). This should, nowever, be taken as 
indicative, becaiuse these klour averages 
are from a few single-year observations at 
one experiment site. The labour advintage 
from repeated cuItivation niust hI' oflset 
against the higher yield obtained from a new 
area. Also, repeated cultivation of' the same 
area will depletc the stylo seed reserve in the 
soil, tecessitating -p!ainting. 

banks showed considerable variation in the 
proportion of legume in their vegetation. 
However, continuous monitoring of an S. 
hamata fodder bank grazed at 2.5, 3.5 and 5.0 
AU/ha did not show significant changes in 
the prodtuctivity ofthe stylO or its proportion 
in the fodder bank in 1986 as compared to 
1985 (ILCA Annual Report 1985/86). In 1986, 
20 firniers in Abet requested fibdder banks 
fbr small ruminants. 

Effect offbdder banks on herdofftake 

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

Table 8. Mean (SE) maize grain yield with repeated application of Nfollowing 3years of either S. hamata 
or naturai fallow (n = 3for each mean. The LSDs apply to differences between any pair of means 
within an area). 

Maize grain yield (kg/ha) 

N application Stylo area 
(kg/ha/year) 1984 1,985 

0 2839 1050 

(56) (70) 

40 4706 2533 


(304) (77) 

80 5792 3133 


(309) (214) 

120 6114 3622 


(114) (190) 

LSD (0.05) 476 

Livestock studies 

Effect ofgrazingpressure oni 
legumeproportion 

A major objective in f'oder bank manage-
ment is to mainlain a high proportion of' 
legurme in the vegetation. Pastoralists seem 
to be unable to adjust grazing pressures to 
achieve this, and most fodder banks under 
pastoralist management are either over- or 
undergrazed. A rapid survey of all fodder 

Fallow area
 
1986 1984 1985 1986
 

839 961 750 578
 
(97) (90) (51) (48) 

2269 1722 1956 2278
 

(176) (115) (270) (15) 

3069 2800 2756 3097
 
(73) (161) (160) (147) 

3528 3225 3422 3531
 
(137) (308) (247) (209) 

487 

Herds with access to fodder banks can 
maintain their size from births alone,
whereas those without access to fodder 

banks would decline in size (Table 9). Herd 
owners who did not have fodder banks de­
pended on purclha.es and transfiers in to 
maintain their herd size. They also made 
more "salvage" sales, often associated with 
nutritional distress. The greater productiv­
ity of herds with access to f'odder banks was 
translated into increased transfers out to 
herds of relatives rather than sales. 

15 
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Table 9. Performance of herds with and without fodder banks InKurmin Bir. 

Herd No. Births Purchases Transfers 
in 

___ (%of total entries) 

Deaths Transfers 
out 

(%of total exits) 

Sales Births as %ofexits excluding 
transfers 

out 

With
fodder 
bank 

11 83 5 11 24 19 58 114 

No 
fodder 
bank 

5 52 16 31 23 9 65 63 

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

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

Pastoral system 

Effect ofdroughton 
naturalresources 

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

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

In the Gourma the number of browse 
trees on the hills and slopes has declined. 
Most of the herbaceous plants are short­
cycle species adapted to the stresses of pas­
ture land or poor soil conditions, including 

-Cenchmis bijlont', Tragus hcrlheronianns, Tribu­
l-s -errestris and Zornia glocidiaa. In 1983 
plant Production ranged between 25 and 75kg 

haDM/Ipec day; by 1986 this had fillen to an 
average oF 18 kg DM/ha per day. Over the 
same period, the seed stock in thc top layer of 
sandy soils in the nortlcrn Gourma fell from 
several thousand viable seeds per square 
meter to less than 100. The combination of 
low seed stocks and low yields severely limits 
rangeland productivity. 

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

Analysis of data obtained in 1985 
showed an indirect relationship between 
NDVI and vegetation biomass (Figure 7). 

The relationship between biomass and the 
integrated value , fincrements of NDVI over 
time was closer: finear regression gave signif­
icant correlation coefficients of r = 0.62 
for 25 sites and r = 0.80 tbr 13 sandy sites. 
Atmospheric effects on NDVI were reduced 
by taking into account cloud cover, haze and 
other factors, calculating values for seven 
stations in the region, and selecting compo­
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Table 10. Trends Inrainfall Inthe Gourma. 

Site Annual rainfall (mm)Site Average rainfall 
(latitude N) 1984 1985 1986 (mm) before 1980 

Gourma Rharous 47.0 23.3 26.8 158 (48 yrs)
(16035 ') 

Hambouri 154.0 218.9 204.6 411 (42yrs)
(15-17 ') 

Douentza 205.0 317.0 369.4 485 (48 yrs)
(14055 ') 

Mopti 274.E 437.7 400.6 528 (58yrs)
(14041') 

sited values of NDVI. Interference linked to Mali was started in 1986. Data were col­
tile nature of the background soil has been lected firom more than 100 herds and flocks,
avoided b)y onsi(dering svparately the re- with a total pOpulation of 7500 animals, 
suits from diflerent substrata. owned by the main etlnic groups of the re­

gion. 
Structureandproductivity lI-cimiiary results indicate that tile 
of!ivestock herds prolprtion o"ismall herds ofcattle, ('ompris­

ing f*\vcr than 30 head, incra('scd n.8%
(jo
A study aimed at elucidating the effects of in 198'. to 38.5% in 1986. The proportion of 
drought on the structure and productivity of animals in the herds less than I year old had 
herds and flocks in the Gourma region of fallen by about .5 0% fi'om their 1983 levels of 

Figure 6. Trends inmaximum annual standing biomass of three pasture types in the Inner Niger Delta In
relation to the water level of the Niger river. 
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standing biomass
(t DM/ha) Water level 
15. at Mopti (cm) 

-700 

S"-600 

__Maximum annual flood \ / 
10 level 500 

Avetage flood level \
 
before 1980 (38 years) / 

400 

Type of pasture 

f..Cynocion dactylon -300 
5 !] Oriza longistaminata

S Veliveria 200"irtin 

100 

1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 
Year 

18 



Figure 7. Evolution of above-ground vegetation biomass, rainfall and radiometric indices, central 
Gourma, 1985. 
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 .9 % for males and 10.5% for females. Re-
procductive paraeileters varied very little. 

Epidemiolog ofpneumopathy in 
small minnants 


P]neuiopathic diseases are among the prin-
cipal causes oftie high mortality obserxed in 
small ruminants. Treatnient is made diflicult 
by the fact that little is known of their etiol-

/
 

Total 
vegetation 

Rainfall 
(mm) 

-50
 

'30
 

-10 

A S 0 
Month 

ogy. The Programme is attemllpting to iden­
tify the causal agents ofthese diseases in pas­
toral herds in the Delta and Gourma regions, 

in collaboration wi th the Central Veterinary 
Laboratory in Bamako, Mali, and ISRA inSenegal. Between February and May 1986, 

1700 serun samlples were taken frorn a ran­
doir sample1of ani inals, some of which 
showed signs of 'ineumolatly. 

Preliminary results showed pasteurella 
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antibodies in 214 vaccinated and 171 non-
vaccinated animals. Pasteurellamultocida types 
A and I) were isolated. Some 201 non-vacci-
nated animals had not been in contact with 
pastetrella. 'le sermn from 35 cattle reacted 
positively to Bine Tongue. 

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

IeProgramme is testing alley farming 
and fodder bank techniques in the sublhumid 
and semi-arid regions of Mali. Three hun­
tired accessions belonging to the genera 

The importanceofsalt licks 
in the Gourna 

1',gna, S ,losanlhes, Cenrosenua, l)esmodium.
Lablab, Clitoria, Alacroptilium and Alysicarpus 
are being screened under subblmmid condi­

)uring th second half ofiicidia 
stud y id en tified 115 salt lick s, seven of'h ich 
Were used freqntinlv a ireInrded Iseis' 

perceptions of theirl value. Of tileseven, all 

tions. Exotic browse species (17 cultivars of
sepi n, I ofLucaea ucoepla ad 

I r so i l n d i ndig en o spcceph a a , 
I 0ft'rosopis) and indigen t ssecies (Acacia 
lerocmpus) are being screenled in tilesemi­

were used "ledicinally', six to increase arid and subliumid Zones, and estallish­
fecundity, three fir dwir purgative eflcts, 
four to increase lactaation and 6il" to inicreaseweight gainso feale. 'le use made ft'tlse 
siht bygaiolles iscalseuitsites by sinallhoJlders is also tlel)(.1denI ON 

nment techniques fbi 16 indigenous browse 
species are being siudied in the semi-arid 
z01n,. Al alley farming trial has been estab­
lished in the sublilmid zone, involving 

tile size of the hetrd, tOw ieed for ccrtain Irin- maize, gliricidia and leucaemia. 
erals, the breding system, and the almioutl 
ofavailable vcgetation Mid surfITce wIt.. The nltboLuchC paysanne" Project 

Agropastoral sys tem 
The "Em/boucheparsanne Projet , linatced 
Jointly by the Mali Govermment and 

Husbando,and herdproductivity 
Because previots studies have showtn difliji-
ences in productivity between lierds within 
tile saine i)roduclion sysem initie- Nioto 
area, a study was started iin1986 t,)idlentif' 

IJSAII), is being carried (mit in co,njunct ionb dwitlthe IIstitut national de recherche 
zootechnique firestii're et liyd obiologiq tie 
(INIZZI"H) in the setli-arid zone of Mali. 
This smnalllmldcr beef fattening scheme rep­
resents an inetnsificatin of the traditional 

tile catuses of' these diflerences. About 20 
cattle herds and a similar mIniber of small 

agropastoral. .,slem. 

ruminant flocks have been identilied ineach 
oftlle millet and rice sulbsyst.ms. lie extent 
of the grazing orbits ofthese herds and flocks 
has been determined and the extent to whic;) 
the natural pastures alket the fiedimig of'the 
animals will be determined in 1987. 

Dg-seasonfatteningofcattle 
As in 1985, data were collected on 125 ani­
reals belonging to 31 fiarmers. Time sample 
comph)rised 58% Peul Zebu and 39% Matire 
Zelu; 81% oftle animals were castrates. In 
a 3-month fittening period, the animals 

Small runinantreproduction 

Data collected at tie Niono abattoir have 
shown that, de'sl)ite the lack of'ilbsolute set-
sonal alLoestrus, fertility in small itimtiniii s 
is lowest Ibetwe n January and April, when 
there is a shortage €if'i'ed. )uring tiis period, 
47.5% off'emal shep itl 33.8% of'feimale 
goats had inactive ovaries. Tle inidlet of' 
early embryonic mortality was low (6.7% in 
tilecase o-ft multiple pregninicy), and tile 
periotl offIlaxiiumix ovariam activity oc-
curred between July anid ()ctolmer,o vhl'tr 
Illost twilts are CMIC'iV(d. 

gained an average of'0.8 I kg/day, compared
with 0.58 kg/day over the ,ame period in1985. 'll average total weignt gain was 
73 kg, fi'on a purchase weight of'302 kg to a 
sale weight of 375 kg. 

Afiter dccl ucting production costs, the 
average net profit per anxinlial, including the 
value of' unsold animals, was 17 '100 CFA 
fliancs. This average figure masks consider­
able variations among smallholders: 27% of 
sinallholders made no profit or lost money, 
while 23% made a profit of' 20 000 CFA 
francs or more per animnal. 

Studies in1985 showed that the flatten-

Intensificationofcrop,'livestock 
interaction 

More feed is needed in the agropastoral 

ing programme depended largely on cotton­
seed residues, which have limited long-term 
availability. An experiment in 1986 studied 
the effects on production and econoi,A,, via­
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bility of'feeding smaller quantities of cotton-
seed residues to aduhltastrated zebus, or 
partly replacing it with other supplemien ts 
(Table I I). 

Although cattle lcd a reduced arnount 
of cottonsed residue (d1(inot gain as much 
weight, irofitability was incrcascd. Adding 
molasses/urea or 2 kg of owpea haulin was 
noi ceo on icallyjlist ified. 

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

Weight gain 

Coarse fodder 
(kg/day) when fed 
cottonseed residue 

(adlibium) 
2kg/day 4and4kg/day 

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

haulin 

SE forcottonseed residues 0.0033-

SE for coarse fodder 0,040" 

SE to interaction 0.057 NS 


Aninal lracion 

,Fll use of'a niinal traction was survcyc(l in 
I villages comprising 187 siallholdcrs. Al-
though 9.1% of the sniallholdhrs used oxen 
for soil preparation, 50% of the animals used 

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

Only 21%,ol'the users of'draught oxen 
clainied to hiav,. had(lifliculties in land prep­
aration during the 1986 season, which they 
attriblutc-d to poor nutrition of oxen. Most. 
sniallholders (97/,) providced suplementary 
li'ed finr their oxen: the most commonly used 
sUl)l)lcmcnts were (owpca haunm, bush hay,
groundhlut hauli and inillht bran, used in 
85, 6.5, 60 and 4-1%, of'cascs respectively. 

P'orage production 

(:oiparison of liflir-nt varieties of cowpea 
labial) confirned the results of 1984 and 

1985, which showcd that these crops have 
similar (Iry-niattcr yields. However, foliage 
loss in dwpea scason f,during ile (ry vours 
tilti so0f lallab if ilie ilroIhnis of fodder 
conservatiorn and labour shortages at harvest 
rillican be ovcrcoil. 

Poor grain pi,,duction in labia) re­
mains its principal disadvantage in subsis­
tencc agriculturc systcms. Trials were con­

ductcd in 1986 with liari'ot bean (l'haseolus 

vulgaris) to siudy I hie possibility of using this 
species as a dual purposc crop or ,usan alter­
native to cowpea. Whetn sown at liour times 
the (Iensity of cowpCa (62 000 l)lants/ha) 
haricot bean gave haluhn and grain yields 
comparable to those ofcowpea. 
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Introduction 

The East African Rangelands Programme 
comprises the former Elthiopian and Kenya 
Rangelands progralii rues. The Prograime . 

vorks in the southern rangclands oflthiopia 
and among the Nlaasai pastoralists in 
Kenya. 

Ethiopian rangelands 
Poor calf growth has been identified as a 
major constraint to productivity in the 
Borana pastoral systern, thus c;alf' lilcding 
iid! forage trifls hlevvebe'n established(t 
evaluate the fi asibility of iiiterventions. 'Ilih( 
Progranlltle also collal)rrate(l with tile 
ILCA l)airy Tchnology Unit to investigate 
possible improvements in traditioiiil milk 

22 

processing techniques. The Borana studies 
in Siclano have been helped greatly by fi­
nancial assistance from CARE'-Ethiopia. 

Sidamo rangelands: Productivity
 
in terven tions
 

tials 

1986 a calf fieding fiacility was con­
structed to accommoclatc a research herd of 
150 calves and their dams. Traditionally, 
calves receive albout half their dlams' milk, 
',arewatered c\ery 3 to 10 days and walk up 

to 10 kilomcters while grazing 8 hours per 
clay'. A study examined the efcts on calf 
growli of'supplcheneittation with lucernc hay
(Aledicago saliva) and provision of extra water 
superi riposed o'er a simulated regime of' 
traditional managcnient. Six treatments 
were arranged using two watering levels 
(traditional and traditional plis 5 litres of' 
water per clay) and three levels of hay feed­
ing (0, .100 and 650 g of hicerne oflered per
day) for about 7 months. Another group re­
cived all their damns' milk and io supple­
mer(,is. 

Flay and water sipplelentiation had a 
sirong synergistic efltrct oin calf weights at 
an average age of' 10 weeks. Animals that 
wr.e oflered the high level of'hay plus extra 
water weighed 108 kg, '10',/ more than un­
suppleinented calves or those receiving sup­
plememntal water only (both 77 kg), 32% 
Inor thlln animals that r-ceived the high 
level of' hay only (82 kg) arid nily 5% less 
Ihll calves that r'cived all their dams' milk 
(114 kg). The best hay arid water treatmrent 
also hlad a large irnpact oil calf'price as asses­
sed by six local buyers: aninals from tile best 



treatment were valued at 1,16 birr (US$ Sidamo rangelands: Resource 
73.00), 570% more than unsul(p h 'd assessment 
animtals (93 Iitr or U SS .15.00). Rcsour e ss ss met in tle Sidlit o rang -

This trial indicates that hay and water 
supjlchnicttatit is an a(lh qat('altanativ, hinds included inventory of land resources, 
to milk constniption, and pastoral flimilies nlcastrt'eticnts of scasoiil and annual 
couhl etinloh ' higher atimal prics with- changes invegelation, livcstock populationso)ti Ithe penthy of' r'dItiig milk rirakc wi- and latd lise. A summary ol'the rcsearch is 
hittitan c()'osunIlif)tio)t. Ilt' data also stggicst showt it Tahhl 12. 
that strategic wiiter d('l't fir yoltig Vegetation trend 

itr l cntls aret'
stock intst 'ilt'improvv' ir)'~to havmes iih',lti t , ttatt.)ata were c('llcted ott twelve 100-m-long 
Itoaasslilgihca it uctl (.1 s w transc(ts it 1983 and again inl1986 to assessIt is (net itragi i.g t hat such (fleects were 

ol)set'r\l in a ,'iat of e'xccllhtt raitthhl atl vegetation chatige and to evaluate low-cost)t'(Iiltl'it I &I M lor 
grass pl-i lct t t tecl. xe lif li-te lrtttttinditt ''g('tiitiin was also qua w ith 

tMies1 tItlods rapid asscssifle(it. The stir­
tiified 


are Iikvly- ittn t a'v('t'ag' rainidl N'-c''. 'Ile(x­
pet'riintit tal herd will lbe tuotti(trcuf ini1987/ \'trlj('tif -)()(hsst-x-atittal poits at I-km 

o tiltrvals il th' vicinity (feach transect.The88 tsasscssthOt lt'rniin'lncy (fttciltlitit 0-antd~the'ir in11u('m'c , film .'Ih) data tow heitg aIalysel.[ 't':tS ()It mtitll'iy,
 

and th(e ce'tii's of, calf' sUlpplcIttatiott Eologicalmaj)pinlg
 
will btct 'st tf itt ctlltit-tiotu wIthltl e l'T grat t ' atlecological
I c is preparitig 
Ei\'estt'k I -titii s I)ivis t. ItapI (f'sttithl'tti Sidatlio that itltg'alts is­

l)('('ts (if (litlate, soils, latdscapc,and plantLegime screening andv'ild trials ('otttunity ty 'liche'.fdalticnital climatic 
Fortv- ml itage 

1( 
l 
( tlllnt',

tatgiirisatti
F()l'ty-l()tl
i.
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Vwe'rlescrte''lcl ill inludes: tJiji.r and lower 

twit sites lotr prt(ductivity uti(hlc st(i-arid lllititlil ziiii (60O -80l 1 1 taitifhlf at 
(' liit tlt s. it ti)ll tal)lrit I with thf' "i'ag(' 1)1 - 2000 met'es abhove -ealevel); upper 
Agritt im i)y S(' 'tiin.~lt'l,.ihd/,i'i /U a/a(',.tatroot x'- atid r stnit-arid tu11 rainfall,xtfe21tntll St tli-san thr. h a c" 

h t (100-6i0()
-I ()(1000-1.500 it altitmhe); and ul)pr arid-,nv cuiih'l)t.in.h)cxd'di ',, v(;rthantu '" Witm ct" (itx-mithi 11(300-.100 tn raitnfill, 900-I000(il atitude). 

despiteia slightly x''il Suip(trtn/osevd over tis will hc succssiveAl ' - classilicatiitns of' g(ol git' parclit Initerial;Abt I'dI h c(w,)lcl Irg ll' in'lSi TI w plnt s)il itN')(':
luildlo)l-inl
inlits; plauit co)nilitilnity 

Cas.ia #o/uid/D/ia. (''ll/r) m, s >., Mar ]jiysiig tnyii ; anld ilalt spccies asslcittioiCiot'ttta slundnilwiiltini ]fhysiiign\ilytolilo / ri, M m l, /,ilil slpl., F l a Withi I)IN , types. Fi' vach of ap­
t /, -)rtxitatel 30 iillite xegotation units, 

in-s(earch Ih(inli iialdflili( tei lcial initeli'v­

tims will litIpr'scrihcd.Milk processing 
ot tilk ulilisalim w're coill'ctcd 


IHtli-alla Ihtnlii'. t9)8 't
 

alita ri'tlllRem,t'sensin to aSSss
 
thr(iiiughm ltI)f/(i. 


da\s ill Ionug
7 eitise'iltx'(' Ihi' sisio), piaimi' nsoir-es 

average fv s Ti 
(latitiig coiws c(dilt'cid ahi)ItI 11itrcs (&' tial to isi' data fiomii Ih(NOAA-7 satellite to 

nmilk pi tda\. Afhoit 73% (d this \\if.,,(()it- dclci'iitii' tile(ii tity ion oft 

aill hitilyihil'tt'tilis with five Prorallllintc has iniestigatcI the poten­

and dlistribul 
stinm-ld fish i"sl(d. whilI'thIl rtlmnailidr was ftl),it hi)iinass aitd the dilittion iftlie growv­
allowcd ttt stll. ,,0"mrixintati',h -U... fti0 ' itMg scastit. liEthiopia and Ketiya, annual 
suttt'(d milk Nits 'hurli'd witiiii 5 dfays ti() variatii)ts intf' tliilitaliscd dill'rcne 'v'ge­
iak" filter; ii' r'st was I'itin'ii'dfor ttittt' latiii itidhx (NI)VI),d(ri'( f'm'n satellite 
titan 5 diy-s. ()n(i' litr''()fii' i ii'dhd lata, ]iax i Imw prt'(ditivc valute i)rpliiti milk 
6,4g otf' bitit'r afittr .10 initmitti's if iliriimig limiass. Ihwe'vx'r, NIVI cant ised salis­
x'itl dhe traditional cfhurlni. Milk Ih 'xllt'-- lbciiil tio descrilei' plant pilthilgy itnd to 
tioni eflcienuc'. wsilstvasoiitfl\) gotd: tit( assist hi mappintg l)lat t ciiuntiii's. Aiotlier 
whole milk fat ('lit''ag' (itlA1% 'was pottetntial if'th'ctanci' data is to deter­ti- itsi" 
duced t(i 0.75% inthe huttertiilk ;it ititi- itilithe ilim Esti­atitn if'growing periods. 
tial churning tito)etrature of'20"C. aits of the lt(giltiig of'the growitng period 
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Table 12. General structure of the ecological studies Inthe Ethiopian rangelands, Illustrating relation­ships among satellite (NOAA), systematic aerial reconnaissance survey (SRF) and ground survey
methodologies. 

Time resolution 
Source - ­

of data Seasonal/annual Multi-year 

Plant phenological pattern and 
length of growing period

NOAA Regiona; changes inwoody
Spatial distribution of and herbaceous cover 

vegetation resources 

Correction and calibration 
of satellite images 

Human
populationand livestocktrendsSRF Distribution and density of

human and ivestock populations 
Trends in land use 

Crop identification, land use 

Site classification, produc!ivity
and plant £pecies composition 

Relation of woody and Local trends insiteherbaceous cover to site productivity andGround productivity and utilisation plant composition
survey 

Mechanism of bush encroachment Determination of
and relation to grazing and soils carrying capacity 

Reiations of bush clearing, 
cLintivalion and grazing to site 

based otl r'flectilnc, data appear to bt accr- (3%) is aty l)t'iti cropple. lhcre' \VWCabout 
rate to \'ithin '2 to :; .veeks, whih.lil th acci- 500) l)lots sciattered lhroglu)t tihe Zone, 
racy flills to .I to 6 wvee-(ks 'h(en stilinil i t ct (re (i0% more than lll)srvcd ill )re-drought
end olthre growilg l)eriod. sII'VVs. 

Animal population and fateringfrequenc,andcattleproductivity 
land-use trends 

The wateriintg fi(('|l(tty trials at A)ernrosaSystwirratie Irlcilaiss+ance flights (SRFs) ralch in tI'elEthiopianr Rift Valley and at
during till fir- and islS-(lr rlrt seuenielll. ;alai ranch ii Keinya er. nodlified infirom 1983 to 1986i revcated te(large impact 186!, to include, walking and night enclosure
oflioliltl ()I ti hBoratia cattte poplulation, s;irT the(se. are. lroinnal liurSbandry Fpractices
a .17% drop iii 198.5, biut a lesser imlUpact on in1 iastoralist areas. lWalking -I0 kiln every
camels (-33%,) or sl.ej anl goals (-1.1%) thirl day had little (fleet oil the proucluctivity('lahle 13). Ilow.v.i, tIhl !ll(ff Sil"vev re8- ollhreeiing all growing calth, despite heing
vealhd that all olpuirlations had reeiiverch to conilitlod throughout tle (ry season and
pre-dright le\es ('lable I,'), which suggests tolalling niore than 3(t0) ki. Walking ap­that a l)rinlary pastrral drought strat gy was l)anrently had littlh effet on milk yield, as in­
to mllove antinruals out ofthe southern aidll (li'icatdcl Iby tl( lack ofldill''t'nerce(s in wI\'ittlingrangelands to nlore Ihvuiralfl' enl'irtnoniils, we'ights be\tw\ten calves fonlit dls that
ancd thnei return [ttnill oc,' tIhe' rains iega: wakerd rI- did ntot walk. \\canters that
again,. \alked were 2ff kg lighter at 19 iollhs than

SRI sitivys have allso revealthd thatt, those thnat did not \walk, although tich of' 
out of'.50)0 kni 2 of l)otenIlti;l arable land and- this \veight diflr( rcle, had (disappeared at
good range ill the studly area, about 155 kil- 21I nontlhs ofage. 
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Table 13. 	 Pre-drought (19.i3), drought (1985) and post-drought (1986) livestock populations in the south­
ern Sidamo rangelands. 

Cattle Sheep and goats Camels
 
D a te ------ . . . . .. .
 

Total Total Total
 
(+ SE)' No./ha (+ SE) No./ha (+ SE) No./ha
 

March 241 882 15.5 80910 5.2 5235 0.3
 
1983 ±26 607 ±10 518 ±994
 
March 129632 8.3 69321 4.5 2411 0.2
 
1985 ± 16 852 ± 9 704 ± 578
 
July 242 944 15.7 101 722 6.6 5103 0.3
 
1986 ±29 153 ± 11 189 	 ±1071 

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

At (a hna ranch ioi weight dili'Ceticcs Modelling the long-term 
were observed beleweei sters given watvr productivity of the Maasai 
daily and those givel waler \'ry sec,'id pastoral system 
day, but ae't', 17 ,iontlis inl th trial stters 

watered every lthird day wt ic 21) kg lighter Over ie tlast100 years tile East A-rican 
than those in olher treatimenits. 'lie. Iiag- 'raligclaiids have stillered droltght at least 
tiitudte ofi the collpensatory gro\,ti tinder 'nce iii every 8 to 12 years. lis c;IuseS e[tr­
daily \v'atnrin, is currenlv biiig iiv\'sti- ious fluctuations ill (te productivity olpas­
g;led. lihe coiohiiii.tion ofiight enclosing, a toral livestock systems. Thus, short-term 
3-day w;atering inte'rval and prolonged dry- studies, stli is that conducted by the Pro­
season trekking had no eliect on calving per- grilnlne Iietwecl 1981 and 1981, cannot 
cenltage, age it first conception or ilnatUne provide a clear picture of til 'dynailics of 
weight of steels wviei the (q1aitityof' dry- pastoral livestock production. 
season led was lnot limiting. Ill order toovercolie this limitation, the 

PlrogratrinM e ill 1986 used sitiitilatiOi models 
to estimate teio hig-teriii l)rotictiviiy ofthie 

Kenya 	rangelands N ,.,.Asi System wai'-iial.ice nlodel was 
used to sttillime pilli,',' produi'tivity O'ti(e 

ILC.'Vs resea'ch on range livestock systens ranlge, using raitiilll retovrlds ir il years 
ill Kenya is coMiucte'd amnong the Naasai 195(1 to 1980. 'l'iese estimaitcs were then 
pastoralists. In 1986, the Programmeiitio- iisid \ith a simulationinodel of cattle pro­
centrated its ellorts oi Iur projccts: dutetitoi to deterine secoidary pittdtction. 

" Use of' simulatiot models to issess Tile area Considered was a 10 000-hectarte 
ie long-term j)1rducti\'ity of the group ranch. 

Masai pastorailr s istln; The restihs indicate that dh' pertissi­
" Comiponienit resetrlCh in Nlaasailhind bhl stocking rate of' tih( range is rarely 

on soic of Oli constraints identiticd iiattcd by till' Sizi oh v herd oilthe ranch 
by the 1981-81 Ssems study, ill col- (ligure 8). 'Ilit"( ranch is geerally over­
lioration with the National Range stocked until a ma'jor drought causes ihe 
Research Slatioti; livestock po)ulation to fill, resiltintg in a pe­

* Ot-farm 'tseatih to increase livestock riod of' tdistocking and range rccovery. 
productivity ill siill-scalh mixed Thll'aich iierd il(reIs(s griadually (lilring 
fa'iriningsystvlns ofseii-arid regions, this pvriod, sool nxCeetliiig tite pJrmi'issible 
in collaboration with the National stocking rate. The rangc rt'tiaitis o'rstocknId 
)rylatnd Farming lResearlch Station; ittil the tnext majo''u.idrolight.

and 	 Estim altediima! prodittiion ranged 

* Desiptning and testing calibration roin 38 kg liveveighit/TIU (33 kg/ha) inl 
methods hit' retiiote-setsed data to ycars of*tvourabhle rainfidl to a net loss o1"22 
monitor the (list ribution of vegeta- kg/''IU (-15 kg/ha) in drought years, with 
tion biomass antd phienology. a 28-year mean of 21 kg/IU (16 kg/hia). 
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Figure 8. Simulated relative changes Inherd size and permissible stocking rate on aMaasal group ranch 
over a 30-year period. 
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Annual nilk oft'ake was mucth less variable, 
and ranged honi 17 kg/ha ilgood years to 10 
kg/ha in drought years, with a tillil of' 1 
kg/ha. Ihe Ilesser vilitaln was (Inc toIl-g-
scale proiducers extracting as little as 27%, of' 
tle potntial milk vield of their ('ows (uriig 
normal and lavltrablvl years. 

In gelleral, siliall-sr(il, pro(lhteers will 
30 cattle or less extract ats inueh milk and 
meat frolli ihleir hlrds as possible. TI' lon ­
teilln aliial offtake ofl' iall-scale producers 
was about 1-11%of' hioliass, ('olipard(l with 
only 6% for p'odctlrS' wilh 3(() (attli oft 
mute. Milk oftiak. fIllowtd a sitnillat pat-
tern: small-scale,;t-i)i-(uccsextracted arilttost 
100% of, IIh(.jpotlitial pr'odluctionl of, heit 
aininals, ('omar);1ed(l with ibiotlt 70% for 
large-scale lrfducers. '\s a result, Ih( aver-
age retlrn ol capital invested in livestock 
was 2 %, for smll-scale producers aind 9%(' 
fi)r larcg-scale l)tltt('(trs. Tie rate oft'r,'urn 
realised by l]tr'ge-scil. po(ucl's is low be-
catise they invest s utch ;its5.5, of their all-
itliail
iblliotss pto)dul(ction ill stock accuilia-
lion, which is lost wieltn Ilajta)r droughts 
0Ci . r u 

'i'll('.';( i1,licatc that thl('rcrtestilts 
 is :onl­

siderable scope to iilre'ts, tl( productivity 
of' large herds Iy iilcr asei ex)loitation of 
l)rodlctiol, whtile the produIcitivity of simall 

. Permissiblestocking rate 
Herd sizeHerdsize 

15 20 25 30 
Year 

herds can only be increased by intensiFying 
production, using fiage conservation, teied 
g;erdens and illiproved calf rearilig an( ai­

haltiailt care. 
A tlii(iel Wats;l[IS 1is5d to siilitell ie 

lli,-teni i -actolllarge-scale l)roducers 
ain l on the rililell as a whole of, ilicrtaslig 
sales of attiinials iolli the large-scale ierds by 
selling all st(es 5 years or oller(Taile H). 
I'he restilts imlyn thtiinUlliill olitake f'omil 
tach herd ('(uld(In ilirls(lc 'roni 17 to 29 

head, which wol(l r I ttheIc ('atll)uli­
lion oil tie ranh(;i by 21 (X,and r(d ice grazing 

rt'essr'e. Lviglth produictiol of' the 
rallt' would ilit'eas(e by albout l)y0/TLU 
;ird 7()%/ha. The Ilong-trin ret ii to capi­
tal invested itnlivestock would iclt'iase From 

to I% fur farg-scafie producers, aind fioll 
I I to I:5I'%fin' tlte rali(h as a whole. 

This analysis Suggests that elicolagitig 
increased ofiake fi'on large ilerds will ini­
clease their productivity more qtuickly and 
cost-efl'ectively thati will technical improve-
Ients. 

Component rcsearch in Maasailand 

lii 1986, compotwnlt researclth was started in 
Mhaisailand to ilnvestigate ways to overcomlle 
constraints identified in the 1981-84 sys­
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Table 14. Simulated Impact of Increased sales off-ake on annual herd productivity, Olkarkar Group
Ranch. 

Large-scale 
producers 

Parameters Normal Increased 

Numberof 
animals sold 17 29 

Numberof 
animals dead 39 37 

Herd size 392 293 

Stocking rale 
(hafTLU) n.a. n.a. 

Lveweight offtake 
kg/TLU 19 30 
k /ha n.a. n.a 

Netoutput 
KSh/caput 2715 3040 
KSh/TLU 80 130 
KSh/ha n.a. n.a. 

Return to livestock/
capital % p.a. 9 14 

n.a. = not available. 

tens study. Most of' tIlr wi:rk conccnlrates 
o iincreasi lg tie Supply an l improving tila 
quality of fi'ed availalble d urlilig tilt' 1-dry s( 
soil. (ther aspects include imllproving ani-
real health andl trials at tlc Natinal Range 
Research Station, Kiboko, oni tl use of, 
Galla goats to inrecase the availability of, 
milk to poorl" househohls. 

On-farm comiiponenit rcscatrch i 

semi-arid mixed-farming systems 

Tlre Programime is collaborlting with tile 
National l)ryland l"aruling Research Sta-
tion (NI)FRS), iKatulmani, ill on-fl-m test-
ing oflivestock-orientei intervenrtions iinthe 
Machakos District. C(ollection of detailed 
data oil labour availability and inputs, fo'-
age sipply anid grazing and ltclillg llarllgc-
inent was started olmlive Ilarms at Matilik, 
early ill 1986. 

'l'lese data, together with data sots 
friom earlier research by tIle NI)FRS, will be 
used iln line:-e-:rgrarnrirg Mnd silularutirl 
models to estimate tihe impl)ct ol'tnew te'ch-
nologies. 'l'llreshold levels at vhich niew 
technologiers beco le attractive wvill be Coon-

pared with results of on-farm technology 
trials. 

Ranch 

Change Normal Increased Change 

70 399 593 49 

-5 729 699 -4
 
-25 7275 5730 -21
 

n.a. 1.5 1.9 27 

58 23 33 43 
n.a. 16 17 7 

12 1945 2090 9 
62 103 145 45 

n.a. 70 89 29 

56 11 15 36 

Calibration of remote-sensed data 

'l'w II.CA/U NEP AV HRR (advanced very 
high resolution radioneter) Calibration Pro­
j(,ctwas established in July 1985 to design 
and test mnethods of calibrating normalised 
diflerence Vegetation index (N1)V I) data de­
rived from the AVHRRI mounted on the 
NOAA-7 satellite, and to determine tile ac­
curacy oi'tlse data for use il iflolnitoring tile 
distrillutiorn of 'tgctation Iiomass and plant 

olv yley isgyy
Tile are'as cov\ered by) aerial sillVey 

flights comprise two transects, one from
 
Kisuiru oil l.akc Victoria to Malindi on tile
 
'oast, the' secondlirom Nairobi to Lodwar,
 
west of Lake Turkana, and fiour blocks, one
 
in ae.rch Iisai Mlara,
of' K a.jiido. Lodwar 
arnd Kora. These trarisccts and blocks cover 
the I'till r1-aigi' (ofe rivir'orl tntalcolnditionrs il 
Keinya, fi out itroist lorcst to rtIcSscrinl). 

Srrrvtv flights have Ibetn flownl over 
tlost' transtts and blocks every 2 mnths 
silnce- Juh' 19tt7. Vertical photogra ps and 
;ldiollrrre retiings ("airt'cia't NI)VI") 

were taken sinulnrusly during tIlr sunl­
vcys :trrd used todet 'rire Wvhich V''getation

-
par'alltc't's llivasinll- hfltIl-ol a rial i~hoto 

graphs arc most ctosely correlated with air­
craf't NI)VI. 
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NNIIvII tIIc datli Fronit Ibc listillit- also significant Ix.c(()II(IdI with theC cover x 
MIillilldi tra1iise't \\ cif Litvcra1( I ove 2( -k in L4I'ni 1(5 pi)lIIatlic(tt. Soil Lypc and( (cloud

"(4111~ls, "IIlad(3ws (didnot havc it signilialt ( jct nitt VIV1)'l corn it loll vvis fiMioI 
dv. isucalulated asum~vw hi-( bt('g l ;iits raft I DI i mdi r id( v r hsrltils iatol lilae s\'l]n 

%.r x I(.[-iso1.61e U11*;1)Iis. A !~ 'o il waiiii\~s iliifuiialsoi huilii Nl)\l slightlyv. 
till~ ~~ betweeni sativhiit NDI\l(lit and( airciait MuLilI regreshioni tiiiI\sis iniciatedI 

NDI)\I i(Iicatiiig, thait siifhite ND.l (1.11 t11m. ill rai.ihylar ils, gleelil Woia(I anl 
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Central research and support units
 

Livestock Productivity and Trypanotolerance Group
 

v ij % 

Introduction 

Tlie ,ork of the Livcstock Productivity and 
Tryphanotoleratice (r mp enhplhasiss re-
search on tiy)anotoIcrant livestock, with the 
G.ol1) coordinating collaborative research 
in the A [rican 'rypaniotolerat livcstock 
Network ai sits iII \Vcst, citriilal aud FIast 
Africa. Research oi livestock proluctivity 
coml)riscs c(olmi)arative blteed studiies ill 
cooperation with national orgaliisations, 

private producers and other intcruatioial 
organisations. Training and ciocumnitatior 
are vital components of'both work areas. In 

S 1986 (It( (Groupcarried out research in close 

coperation witl or g.'Jsations in 11 African 

Trypanotolerance research 

The 'zIcan TrypanotolerantLivestock 
Network 

"'hlic Af'rican Trypnotolhrant Livestock Nct­
work groups together scientists studying One 

I o, l"th most promising of' the possible solu­
tions tll obhvill of Afirican aninial try­

4pa ,osoi)Siasis. the increased utilisation of 
it7 wpar ool rm~h livestock. In collaloration 

wihatcml cso. (.h and development in­

stitutios and private oiIZalisations, an cx­
teiisIiit~vc jik of research sitls has been es­
tablislhed in dilercm trypanoslmliasis areas 
thlroghout tlOi)ical Africa in ordr to study 
the c I)lcxiillcractiolls that af1ect try­
pal toleralicc. Scientists fi'or the different 
sites rcccive siandardis.d training and work 
to a unifor protocol hbllmoving a single
working manual. 

Table 15 shows the distribution of tile 

ficld progranimes that contributed to the 
Network during 1986. It illustrates the wide 
railge of, comiilnations of tsetse pollations 
and livestock systens oi which data are 
heing collected. In addition, complementary 
informationu was analysed fiom a completed 
Iprogralini at an associated network site in 
Tanzania. 

l)etailed analyses were carried out dur­
ing I!)86 al Ie eight sites havingdata cover­
ing at least the 2-year perioI, I January 198-t. 
to 31 l)ceinbcr 1985 (sceTable 15). The fol­
lowing sections summarise the principal re­
stilts From the Network. 
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Table 15. Tsetse and livestock populations at the network sites, 1986. 

Relative
Site Country Tsetse group 	 tsetse
 

challenge Species 


Kolo1 Zaire palpalis 	 Zero Cattle 
Avetonou' Togo palpalis 	 iero/low Cattle 

Sheep

Sokode' Togo palpalis Low 
 Sheep and goats
Tengrela' IvoryCoast palpalis Low Cattle and sheep 

Boundialil Ivory Coast palpalis 	 Medium Cattle and sheep 

Idiofa Zaire 	 palpaihs and Low Cattle 

fusca
2OGAPROV' Gabon 	 palpalis and Medium Cattle 
fusca 


Mushiel Zaire fusca 
 Medium/High Cattle 

Muhaka' Kenya morsitans Low Cattle 


and fusca
 
Ghibe Ethiopia morsitans and Low Cattle 

palpalis
ITC3 Gambia rnorsitans and Low and Cattle 

palpalis medium 

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

Livestock 

Type Management system 

Trypanotolerant Ranch 
Trypanotolerant Ranch and village 
Non-trypanotolerant Village 
Trypanotolerant Village 
Trypanotolerant and Village 
non-trypanotolerant 
Trypanotolerant and Village 
non-trypanotolerant 
Trypanotolerant Village 

Trypanotolerant and Ranch 
non-trypanotolerant 
Trypanotolerant Ranch 
Non-trypanotolerant Village 

Non-trypanotolerant Village 

Trypanotolerant Village 

2. OGAPROV = Office gabonais d'amelioration et de production viande. 
3. ITC = International Trypanotolerance Centre. 

Tsetse challenge 

Tsetse c'liing, is Ileastii'ed as the Product 
f",seise relative (lelisity andt Ihec tirv)an1o-

somie inlif tioll rates III tsi tse, ilodified,
where p)ossibl, by the proportio n of tstisi 
feeds obtaii d Fiom liv'.stuck. For the eight
sites, lleanl tsetst. relative (ensity dtiniig
1981 and I985 raIngedt oi) (0.1 to 6.8 flies/ 
trap per (hIv and In;ii illi'wion rate from 
0.0 to 16.3Y. giving a range of tsetse cial-I 
lenge froni 0.0 (Kolo) o 86.2 (M uishi'). At 
selected sites, ts(ets. hood-tieal alytlsis wis 
used to estil te the p)roportioi oft fi'tds 
taken on cattle. Fr cxaiiipl. at MNishic th 
proportion ol leeds on cattle was 0.13, givingl
aI liodilied t5tset challeiige of 37.1. This 
modifiecd tst(1s ('lillheng. will be the idex 
used to qlianti'y rlatix'e ts'tse challenge "it 
network sit'es. 

T3ypanosoineprevalence 

Irypanosomei prevalence (the pertcentagc of' 
aninials deterimined as bcing parlaSilaemie at 
the niontlihly recorling) is 	 the Network's 
incasui-c if* lr)'p anosonI in fiection rate in 

livestock. Across til eight Network sites 
there was no clear relationship between 
mean monthly estimates of tsetse challelge 
and trypllosonle,pre'vaience. Il( lack ofre­
lati(iship is (lilc, ill part, to r". ., (ielcesill 
tSelseScsplc(is ailloig sites. I,ocal \'ariatioi' in 
tlt( tsetse cliallege to which 	a imals iretCx­
pos('d is ;Ilso imjortaiii, as shown by results 
froll the" liorthlIn I'ory (:oast prograniit 
in which trypaioson , n

ill wichrypalosoli pe'alciice inl cattlearid in slheep at the lherd/lhck l(\'el was sig­
ii('ainitly relaied to tlji ts('tse. challenge 

nicastrrc locally. 
F 'tors illhn(iwiigllf tl-ypi olllOSOnl(pre­

vahvlce iiclided livesoiock species. N'I)ama 
('ltlth had about 2 to 3 timies llore inflectionis
than l)jallonkcsheep wliit maintailled to­
geth'r, while l)jallonkc sheep and DIwarf' 
\\est Afican goats had the sil, level ofii­
fiction. (Catte breed also had ar imp)ortant 

c tef ()Iiti ypi)llos(Inl(. )r(valence, with 
ruajor difliererices showvn at OCA PROV (Of'­
lice galioiiais dlamc;lioralion et de produc­
lion de viiiledc) (N'l)ania 8.81%, Nguni
25.9%, N'l)ania x Ngni 1(.5%) and be­
twee tr i o1tol(ilit and ztLetl crossbred 
popuilations at Boun(iali and Tengrela. 
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Trypanosone prevalence was consistently 
lower illtlit trypanotolerant breeds, 

Neither age nor lactatiolala status had 
alt)' effect Iit trvY)anost i prtvalence ili 
cattle but age may he impo'taitt ill sheelp, as 
adults had higher l)re'val(-its than young 
stock. 

Species and intensit),oftipanosome 
infection 


Trypalloson iliectit sare identified by ill 
causail species, Jrvpanosonia congolense', 7.vivax and 7T. brucei, all( the(intenlsit ,'quar-

tified by a pallrasi tiola scot'e. Imtlportalt 
difle'ences wAeri' fountd a tliig li\'sltock 
sp~ecies, breeds andc age"groupqs fo~r pro-thl( 


portioi of itfi'ctiotts (h1'i[ttilt IrNl)pa~l)soli 
Specit's T (o4,oll'l.s il(I v 'x.an1. 

7T'/Yianosma (ofo/uo,; ifl'-ctions were 
iortli'cqtt'lit ill citI' aI .viiax infec'tions 
mret rei'qtetnt il sitt'.p (l'iglurt 9). SheeI' 
and goalts had Ilit sitc specit.s andl intesity 
ofintf'ctiols. ILiv'stw'k species did not seill 
to afllec(t ll(. wasiniclisit\ o ilticutiol, which 

higher iii 7.'iv't litll 7. col 4l/e'n.Ise inc-

titlos.

Ill Ivory (,o~is, had a higherZeblu ct'tleh 


fieque.(cy ()1"1
conuole-tur inlictions than the 

ti'v)aliulth'r;illt breids, whil' il(;lIaohllilit 
more stsceptiblt' Nguai h a lower fr--

dluencC)' T. COI4,!,/t'I' ittf'eCtio itS tjlt I
N'lDaia and N'l)ama x Ngtni. Thel(Ng.um 

had tlt highest intensity ofiltf'ectioii and tte 
N'l)'aa tilitlowest. 

Results flr)it seven Network sites 
showed tileiyto'taitce ofl;imal age oil the
species of' infection. Th'e(proportion of' 7. 
vitvax illfi-tions decreased withl age, wIh 

calv'es generally hav i''ng morte 7.virax thimlt7. 

Congol t't Ia h' 

true ill cows. The sait, t'fli'ct was observ'et'd 
illsheep. 

Ttypanosome iqfection and PCV 


A major clinical syntpltom o trypanosomiasis 
i s i~nt t a e sti n a t (1 ) y ~ l( o dpa ck e d re d c e l l 

volume (PCV), which is recorded monthly
illthe nettwoirk. Results fr PC(V mieasuired iii 

points). Results fior:1 Mushie site indicated 
that there was no difference in pathogenicity 
between T. congot'nse and 7ivivax infections. 
Frequency of intcti(n was more hnttportant. 
PCV was depressed by I to 1.5 percentage
points (3 to 1/() )yone T. coigoe!nse or T. 
ivax infection, and by 1 peI'cteniage )oints 
( I /o ) by two or mrre infections. The effects 
of trypanosome infi'ction ot ewe PCV were 
(consistent with those for cattle. However, 

ttt\'Kmeans were lower illslicep thaliin 
(' ittle. 

lreeI had important effects ott PCV..\m g cows exposed to Ir\pn~oissa 

tic OGAPROV site the N'l)ana Okouma 
strain had the highest PCV (33.3%), the
N'lDani Senegal strain il liltecrimediate 

value (31.3%) and tile more suscteptitble 
Ninii tlt lowest P(V (30.5%). N'Datna x 
Ngtii cot(s hit Ia P(:V (f'31.(.%. 

Lactlition, calf sex and attital age also 
Iad imlportant t'flec'tts oilPCV: Lactation de­
pressed P(C\ Iyabout '2ptercentage points; 
ill(PCV of fimale clves was iabout I per­
cenzltage point higher than that oh nmales; and 

coftws had hig her PCV thl calves when not 
exposed to trvpajiiosomniasis (Kolo), butcalves had marginally higher PC V1 t ha.n 
cows whenl exposed to trypanosomiasis 

(.\lushi) (Figure 10). Tis age x trypano­
sontiisis risk interaction fi)rPCV indicates 

tt'1 ilt ersiscne of' PC V depression resuiting
trilotrypanosoin infectio~n. Some internal 

and I)Iooit othet'than trypano­parasites 
soies had ma,.jor eflhcts otI PCV levels it 
cattle Itld slct'ep. Ntitritional stattis may also 
la'e been intportait.

The rep~eatability of'tile imonithly PCV 
measuredl ill cattle ill contrasting situations 

rangel friom 0.26 to 0.36, indicating the pos­
sibil it)' t h 'ritability estimate adequate fbr 

selection programme fbr tvypanotoleraice. 
Tiel ost appropriate selection criterion 
based oitPCV must now be identified. Re­
peatal)ilitv of trypatsot'e infietion was low 
with Ito possibility of stlectritg directly 
against sust'elpltilitv to trvpaostoite infec­
ti .
 

Typamnosome infection and livestock 
cow s a t th 'ie e'twok sites a nis i ittdarisitt u ctivsd 
it "l'Tableh 16. .lteaI V tifttnitftecttcdo' t I\.s productivit),
varied betwvci sites by '2 to .Ipt'rcentage Viabilitv of' tr'vpmotolerait cattle exposed
points (overall ean 32.8%), but r'sponses to trt'paitosoniasis was at least its good as 
to trypanosott infectioni were similar, ide- that itt comparable management systems itt 
pression of'6.8%/ ol average (2.2 percentage tsetse-fice areas, including that of'N'1)ama 
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Figure 9. Infections by trypanosome species In cattle and sheep, Boundlali, Ivory Coast, 1984-85. 
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ILCA's strategy and long-term plan
 

The mandate 
ILCA's formal mandate is ... to assist nationalefforts which 
aim to effect a change in the froduction and marketing systems of
tropicalAflica so as .o increase the sustainedyield and output of 
livestockproductsandimprove the quality of lift ofthepeople ofthis 
region. 

"Tropical Afica" is a big place and "livestock prod-
ucts" covers a multitude of possibilities. The continent's 
livestock sector is beset by a complex of technical, social, 
economic and institutional constraints. 

ILCA is a relatively small organisation, with limited 
manpower and funds. It cannot simultaneousiy address 
all the livestock-related problems in a region of the size
and diversity of tropical Africa. 

Obviously, ILCA's ultimate goal is to fulfil the 
Centre's formal mandate, but as the wording of the man-
date suggests, ILCA is not intended to achieve its aims by
working in isolation, but rather to pursue them in collab­
oration with Africa's national efforts. A number of inter-
mediate goals have been identified in areas that ILCA can 
be expected to influence directly. These intermediate, or 
operational, goals are: 

* 	 to strengthen the ability ofNARSs to conduct tech­
nical and policy research in livestock-related fields 
and thus to deve!op their own technical solutions to 
production problems and to promote livestock and 
rural development.

* 	to develop, through ILCA's research and that of 
other organisations, technical packages to increase 
livestock production and the contribution of live-
stock to agricltural production and income. 

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

These operational goals form the basis against which 
ILCA's success will be measured, 

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

Strategy statement 
Rcognising the Centre's limited financial resources and the 
number andcomplexity offactors affecting livestock production 

in Africa, ILCA 's strategy is to choose a limitednumber ofac-

tivities thatwill achievemeasurableandsustainableincreasesin 

livestock output in sub-SaharanAfrica. 

Fundamental 	choices 

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

Figure 1. ILCA's research priorities. 

Species 	 Cattle, Sheep, Goats
 
Camels, Equines, Pigs, Poultry,
 
Unconventional Species, Fish
 

Target Groups Smallholders, Agropastoralltds 
Pastoralists 
Ranchers 

Zones 	 Semi-arid, Subhumld, Humid,
 
Highland
 
Arid 

Products 	 Meat, Milk, Traction, Manure 
ProductstMeat, M l , kin, Fibre 

Transport,.ides, Skins, Fibres, Eggs
Bold = High priority; Itallcs= Medium priority; Light = Low/no 
_L 

Project selection 

This operational mandate forms the framework within 
which ILCA will work, but still leaves considerable room for 
flexibility in choosing specific projects. Even with this nar­
rower operational mandate, criteria are needed with which 
to select individual projects. 

The criteria that we have developed are: 
* 	Is the problem a researchable one? Ifso, where does 

it lie in the research spectrum, and how widely ap­
plicable will the research results be? 

0 	 In the light of its past experience and current re­
sources, does ILCA have an advantage over other in­
stitutes that might work on a given topic? 

0 Can we find organisations, within or outside 
ILCA's mandate region, that are both able and 
willing to work with us so as to increase the scope of 
our research on a given topic and to broaden its 
impact? 
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0 	 Can ILCA command the scientific staff and facili-
ties needed to tackle a given research problem? 

.	 Is the research likely to have a sizeable impztdt 
commensurate with one or more of ILCA's oper-
ational goals? 

a Will the research contribute to an improved produc-
tion system that is at once sustainable ecologically 
and stable in terms of economic return? 

Using these criteria, ILCA has formulated its work 
programme for the next 5 to 10 years, based on six 
"thrusts". 

Six thrusts 

ILCA's work in the coming years will focus on six thrusts: 
* Cattle milk and meat 
* 	Small ruminant meat and milk 
" 	Animal traction
 

Animal feed resources 

* 	Trypanotolerance
• 	 Livestock policy and resource useTheLirstock arooythre tust" icomeThe fi rst three a re "commodity thrus ts" , in tha t the y aim at increasing the output of the three products, milk, 

three ro"strategc tmatantratin. the otherofhe 	 ,m eat an d tract io n . Th e o ther three are strateg c th rusts " 
which will support the commodity thrusts by providing in-putsofi for ati nol gywilln an /ortec 
puts of information and/or technology. 

Cattle milk and meat 

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

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

* 	evaluation of the genetic potential of cattle breeds 
and their crosse's for milk and meat production; 

S use of forage legumes to support both crop produc­
tion and a dairy enterprise; 

: * development of feeding systems for dairy cows and 
fattening cattle; 

* 	 reduction of reproductive wastage and young­
stock losses; 

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

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

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

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

Small ruminant meat andmilk 

Meat and milk from small ruminants are important both 
for subsistence and as potential sources of additioral in­

for resource-poor smallholders. The small body size,h g e r d c i e r t n a i r wh o h e n o thigh reproductive rate and rapid growth of sheep and goats 
makes it easy to integrate these animals into productions y t m . T e e a e t r e mjoo e n w i h r s a c 
systems. There are three major zones on which researchconcentrate: the semi-arid zone, where most small ru­
minants are now raised and where there is a large potential 

for exporting live animals to other zones; the highlands, 
which offer considerable scope for producing and market­
ing sheep; and the humid zone, which has both markets 
and high potential for forage production. 

The major topics to be addressed by this thrust are: 
• 	 evaluation of small ruminant genetic resources in 

order to identify appropriate breeding strategies; 
a 	 identification and testing of suitable browse and 

forage legumes for smallholder production systems; 
* 	use of improved management and feeding prac­

tices to reduce disease risk and increase productiv­
ity; 

• 	 investigation of the extent and causes ofreproduc­
tive wastage and testing ofpossible solutions; 

• 	 impact ofimproved production systems on farm in­
come and producer welfare; 

0 	 analysis of social and economic factors affecting 
technology uptake. 

Animal traction 

Althought estimated to account for nearly one third of the 
total value oflivestock outputs in sub-Saharan Africa, only 
10 to 15% of Africa's farmers are thought to use animal 
traction at present. Most draught animals are in the semi­
arid and highland zones, where they are used primarily for 
ploughing and threshing, but little else. 
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Previous attempts to introduce or increase the use of 
animal traction have given poor results, mainly due to lack 
of inputs, inappropriate technologie and inadequate nu-
trition of the draught animals. If the use of draught ani-
mals is to persist once introduced, a number of conditions 
must be met. First, investment costs for both animals and 
implements must be low. Second, there must be oppor-
tunities for intensifying and diversifying the applications 
of animal traction. Third, farmers will have t-) learn ani-
mal management skills in addition to cultivation tech-
niques, and, ifextension staff are to provide useful advice, 
they too will have to be trained. Fourth, the problem of 
animal nutrition will have to be addre ,sed through low-
cost inputs to increase the efficiency of raught animals, 
and appropriate animal health packages will be needed to 
protect them against disease. 

The research under this thrust falls into two categories: 
* 	intensifying and diversifying the use ofanimal trac-

tion in the highland and semi-arid zones; and 
* 	examining the constraints to the adoption of ani-

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

The major topics to be addressed are: 
" adaptation and testing of low-cost implements to 

improve farm operations and benefit soil/water 
management; 

* 	assessment of working efficiency at low feeding 
levels and testing of strategic supplementary feed-
ing; 
impact of improved animal traction technologyon 
food production and farm income; 

milk and meat) animal production enterprises;
integration of crop and livestock production
itrughtimov ofmcropanuvesk pmand
through improved use of manure; 

*Ddiagnosis of technical, social and economic con-
straints to the use of draught animals in the sub-

* creation of complete packages (including credit,
veterinary services, etc) for introducing animal 

traction to new areas, 

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

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

The research activities of this thrust will be: 
0 	 acquisition, storage, screening and evaluation of 

forage germplasm of potential value to smallholder 
production systems; 

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

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

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

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

* 	ability of selected feed combinations to increase 
animal production through improved rumen func­
tion and feed conversion; 

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

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

Typanotolerance 
Trypanosomiasis, transmitted by the tsetse fly, inhibits 
animal production an area of humid and subhumid Africa 
larger that the USA. Small populations of cattle, sheep 
and goats tolerant of the disease are found in tl4- area. If 

these trypanotolerant animals are to play their part in 
meeting West and central Africa's large and growing de­

for meat and milk, more needs to be known aboutthe conditions determining their successful use. Informa­
tion is needed on genetic and acquired resistance, environ­
mental factors affecting susceptibility and the efficacy of 

control measures, as well as further studies ou the produc­
tivity of the trypanotolerant breeds themselves.The research in this thrust will thus be concentratedin the humid and subhumid zones, and will address the 

following topics: 
r 	collection and analysis of data on the productivity 

of trypanotolerant breeds under varying levels of 
trypanosomiasis risk; 

0 	 identification of more reliabe indicators of try­
panosomiasis risk; 

0 	 definition of a selection criterion for trypanotoler­
ance, in order to devise optimum breeding pro­
grammes; 

9 	evaluation of the costs and benefits of selectedtsetse control measures and their interaction with 
p ophy lacti drgs 
prophylactic drugs; 
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" testing ofnutritional interventions to improve live-
stock productivity in tsetse-infested areas; 

" study of the effects oftrypanocidal drugs in order to
determine appropriate interventions in areas of 
medium to high trypanosomiasis risk. 

Livestockpolicy andresource use 

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

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

* 	ways in which government policies influence the 
use of inputs acd the adoption of technology by 
producers; 

* 	effects of government policies on the stability and 
sustainability of mixed farming in marginal areas;

* the role of livestock in stabilising and sustaining
farming systems in the semi-arid zone;

( 	 development of low-cost methods to assess long-
term productivity trends in the semi-arid and arid 
rangelands; 

* 	the role of credit in technology adoption by live­
stock producers; 


" relationships between land tenure 
and other fac­
tors affecting technology adoption; 

" social and economic factors affectin~g the demand 
for livestock products; 
Sfinancing of livestock services;* effects of meat and milk pricing policies on produc-
tion by smallholders and pastoralists. 

Training and infc nation 
The four major concepts that govern ILCA's training and 
information activities are that: 

" 	they should be based on needs expressed by
NARSs; 

• 	 in most cases they should be closely related to our 
chosen thrust areas; 

0 	 ILCA ha, a role to fulfil in bringing skills and infor­
mation to Africa from other parts of the world; 
and 

* there must be a two-way flow of information be­
tween ILCA and NARSs. 

Training 

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

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

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

Publishing 

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

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

Documentation 

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

These services will be continued, and expanded, as 
resources allow. While the emphasis will be on provision of 
information related to ILCA's thrusts, the service to scien­
tists interested in other fields oflivestock production and
those . t directly collaborating with ILCA will be con­
tinued. 
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Table 10. Percentage depression of PCV traits in cows following trypanosome infection at three network sites with medium or high
trypanosomlasis risk. 

Average PCV in PCV at Average PCV in PCV atTrypanosorne gestation (%) parturition (%) the lactation (%) weaning (%) Overall

Site prevalence - ­

(%) Mean' Percent Mean Percent Mean Percent Mean 
 Percent Mean' Percent 
depression depression depression depression depression 

Boundi3li 13.1 33.0 7.6 31.4 9.2 30.8 4.5 30.6 5.9 31.5 6.8 
Mushie 8.8 35.2 6.0 34.1 6.5 35.2 7.1 35.0 6.0 34.9 6.4
 
Avetonou 7.2 33.5 5.7 
 30.6 3.9 32.0 6.3 32.2 12.4 32.1 7.1
 
Overall: Mean' 33.9 32.0 
 32.7 32.6 32.8 

Per cent depression 6.4 6.5 6.0 8.1 6.8 

1.Mean of uninfected cows. 
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Figure 10. 	 Distribution of PCV values (%) for N'Dama cows and N'Dama calves, with and without 
trypanosomi infection, Mushle Ranch, Zaire, 1984-85. 
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mation of gentic piarat et(r-s. 'I'lw iIIl)ro\e- pure Nfashona ill terns of, productivity per 
melit possihleh through selclioll )ro- illit Ietbil)olic weighlt of O per yei'. 
gral lits IllRid(l " th1' ongoing I i l igt'lllvill -- i/1,alua(i1n d' l p odui tii/t di hi race bovine 
S st vil was ca'l illtR l, anidl )os.ihh, wa\ s to Ink olan I R wnda 
inCReas(e Ilis iIllp iov lie lil ;ir( iRidicald. 

- ku/liw/) q) bee ?'bi( ? loin 4d wn iv This stu(dy will bv of, )artiillar interest to
1rwnclioYZmbihei J 	 l I( A::'s )irigrli ins I"ilrl ol'nmilk prto­(lIl(tioil, ais it raiigul lIolli )ur , 1( ')(f1 ltduC-

Thel ildigeiiolls M lisia, ,Nknie aind Tuli tilii through partial milking, to colliplete 
lbre( ds, l (the- ititrodil d Aliirlnder, nilking-oi. It evaluitedl ;ili indigenous 
Bralilll, Sll;ssex aid ( liiolliis wee' l)tl've , Il :\ikiie loighoirii, crOSses with aii 
('vaihlitt'ld is lIuil)ri(15 ail .is 'ro ss. Pr)o- iitrlodu'Ild Ih,. indioi,, the, Sahiwal, crosses 
du tivi\ . ('Slillllil(.s (oilli illi calving irItI, \itlh a I/t laO/nl , the Jersey, andi the piure 
('ow wlv.iglihi \vl'inhigl ani l - Jersey.cll ai' 1t 

w'aR i lg v ia llili i \ d iil mlist ralrd iIlh ' i' , iin ­riorii\v (d1 	 l i a / ll a i se ii t . s el exotic tu ul sini (. 1onl sl l-c~ds and Ihv. l ' n e 'o ~ 'i l Y .oi l st u</ u13l 1h1,11M ) ( l V ' \iio 	 ,i ) ii (san 1 /( tlllll. (1 i/ itdl llu,s 1o indicus callh 'ano e / produc­

brei'dIs. ( )verall esliuiallt.s f, lie'vrosis w '' ion (/ aracrA. in a tropical nvironnm'nl 

positiv fo1r all p-liillif iice trails, bllt [io Th purllripoLRs(e of this report is to provide ill a
cr'OSSeS wre signiic(antly siperior to lhe single doctilnent a comprehensive stnnmary 

38 



ofresults from cattle breeding investigations for potentia! use in beef production systems
conducted over 8 years in the tropics. These ill tie tropics. Also, estimates of heterosis 
results provide life-cycle characterisation fior fiom a Bos taurus-Bos indicus breed cross and 
biological traits ofeconomic value for exotic from crosses among Bos indicus breeds of
Bos aurus and indigenous Bos indicus breeds cattle are provided. 

Animal Nutrition Section 

t I (ntThe Section's research relates closely to 
-roIp-stock interactions, focuising on in­ve proved utilisation ofcrop residues as animal 

feed Iy using sull)hements of resmrces cur­
rIItlN or p)titiallh availlbh, locally. The 

, ", ' basis of this work has been that the major
_UL limiting cotl)ololIts are likelv tobe protein 

- and digestible cwirgy; lowevcr, probable 
'widespirad deficietnies of essential minerals 

iio J[lliptcd OheSection to start! mineral nutri­tiol ,'csc-arch ini 1986. 

Legume evaluation 

Leucaenafeding t-ials 

Thw tree legumne lcucaena is a valuable 
sllcc fdictary' protein for ruminants in the 
tropics; however, it contains an amino acid,"mi iosine, that is lOt('tIl)olised in fite rutinen 

/to (iIIyd(rxy ty.rdinw ()fl). Both noimosine 

oand Dil' are toxic and can restrict the ben­
cits to be gaited fijom itcluding leucaena i 
the diet. Bacteria thatt dcgrade these coin­
pounds in theu itlen were introddueed suc­
cessfully to Ii( ,A liot CSI R), Australia, 
and an exptrilliclit was contlucted to deter­
liile their vilect on s;heel) feCdleucaella. 

Introduction Four grouts of' 12 votng Ethiopian 
highland rainls were ofliercd poor-quality hayThe .\rtital Nutrition Section cottl(uicts re- ad libiun and 1 00, 200, 100 oft 60) g ofdried 

search at both fcadquarters and l)elre Zeit, lucacln Icavt's daily for H weks; halftheand its laboratories also lrovidv. analytial atiimals inleach grwe w;rc inoculated withs 

services for other II.( .Aprogralities. More thfia'teria iltratliitlally. A coItrol group
emphasis was pla'cd on collal orative re- lPCdonly hay lost weight dtring the trial at
search in 1986, and 'onttt l vituitils levels the ate of)9 /lvy. Suipplementing the diet 
has been (xtIllefd with)allIf ItLA's oilier with llcaelia resulltd itl ileatl daily weight
research ptrlgrarttics and with naltinal ag- gains of 15, 37, 53 anid (i:5 q in ials fed 
ricultural lesarellh servies. (OIlaitboraitioll 10 , 2(1, .(1 i(l (0 g ifl icaitta respec­
with natiotal groups has e airtid thrtted ticvely. Although itoeulation witlh fle )-lP-
African Reseatech Nctvork fir Agricnltural degrading bacteria had no cilect Otl weight
Byproducts (ARNAB). gains at theI(f1, 200 and 400 g levels of 
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leuailCitl oflii'rld, the (wuilaiisniis exurteid a used IIIalhey (,'F l)piU; svsiills uii \ertisols;highly .sigu ili',ua t I 'wct+ilkt;1 (1'llt mi Ihlc 600 nv'i cr. (Ilis lmr ve<'tch t'mitt ills tainilinls. 
g'\t': 1(w<i wt l al;ils i -a. liwd,. 79 L,,ghty [ImII 'i~ I(IS hv'Is I t clt t -ttid\v-crtlet''. 


coilli rt'd .I
wHih 50 4 (11. fi 1 IInhtcIwilt]itd ttshc.v.F ailldg ittis.;uldtIIlr arv N Ills', bhh d 
aiillials (P><().()()l "ii U Iiurea). N BIT N) a id riiiiti Ni i weli' iI'l as 

'T'hr'l tio,, ' wI n Ht dl' lts p Ir itcrs ll (ivhl insi', il lic IaI'Ntnc\ 
gaV lvfrd 15.0-)21 ,1 )- , nl Nili.\lli IItOwiitlitiIi ii i i i tiisti j. 

llyi'llr ­ilist ",\i i lintc ;Of *I iudhltI itili(i In I j i lito loss­F;itrt ,icaen idNFigure 11. - e liweihtfse f at itli­thllth t nl l\cs (d Ilt l(11(iltti ,ii llm l, lin t( (.cri'v.' (liNAVI~I .htr<<Jt TcS ;llilig 

h'u,0m11l,..\IIlli" "'i\, 11 S,' wdbwl lhadl tll
Nitr~e.I~liiS~li~l iq'disil 'riuirv .N I,.ss,. Illt7N id runwth~' s[t'eJ (ild 


gjoalsfi d h- unfinons brows.e+ NIIl l hi 111icaiwts
NiI(I il tvlian hlohi 1.( hunt'( I 'iii\d-Iibs C~ii ST 11uFl('fIliIc cn1 u tilisilti llO1I clc beilkel 
(1, .N Ill Ohw rli11wil. T ']ws ]p;irllil'cIT:.< \\TIT 

'l'\vl h'i.tIIIizIm -, li ,,n '.,pr(t it" .. bm iat b,+r- h m cs:'l Ill ;IuimI lnAl;'Vd.1. Dh,'+iqm a. 
vi'lpi+. alldt . O,', llh ,%ha. .,,,(1 ;1 [;l'"111C 

It'tin ('i~ ~Ir\ </a , \\(-I (-r¢ctm atlq+'d infll ice (&lSti+attc. ic. 
ais prri.nll ,+ w "+dwxl;,,t l', stipl cmlt nta,,tht.+, , mi m i ilk 
fill" Sllt-t'l+ and|< A fall w~+ I inill) Ill]­, /,t ;'/ "+ 

uileucaeina offerev)aen wd 1gldI']ast .\fit'tlc 'lil l l li11lllclah' ;iIii(itllits 'l tli l ,Wt ICcd Intsmill'cr ;i\;i];lhb lv ')rss,­
liisift-dot''uf tn~ .lt-m ,k<f/l m 1,+Di licili' I ,d (1;i1i\ ()\l\s+., I hlxf llillily Ir lllgliaiget, ill, 

Figure 11. Fitted mean Iiveweight+ of sheep fed leucaena, 
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the forim of crop residlc.s o'r nlitive girasses, 
cither grazed o. co(lst' rve(i as hay. Sevcral 
eXperriiieilts wcre Cer(clcle ill which grass 
hl',' was sup~letllcitc\wil mrolasses, wilh 
lhi cintphisis on1 its use ,is ;I vehicle 1. urca, 
and notig eake, as a represetaiVe of ojl,,eci 
rcsidtic widclV availiaf'b iil Ilhioi)ia.

Cows iveraging- IS)) laclttioii50days into 
were fed grass Iay ad liDitumn aid I I~g of' 
ioig/lay, and were given I kg of' i olasses 
containing 0, 2.5, 5 or 111% MIilk yieldurea. 
during the wreek hftfrc the (Cxll'rineuiti1\('r-
aged 5.I litrcs/(liy and did not (filer amiloI 
treatments. IliItie wcks o"ft ie cxplerinicnt , 
mcan daily nilk yiclds werc .A.3, IAand 1.5
litres/day for il(' 0, 2.5 alnd 5/ urea Irat-
m-'nts ('eSpectivelv which did not diller sig-
ilifiaintiv. ( )\\ i, t I f urea tretltlt, 
however, yi8ldd t.l litres/dly, sivgiifieillly 
imorti1 thai all other licatiii('its (P<011 l). 

.Su 'stcqUell\. %. (V Ik(1)go F(I(,S ' given 
uri'a/da' with '.i1lhc i) I (&IJoLhs-orm.t1) 
scs. h'lo milk ied ofdcows rccci'ing tih' 
lIrger a ,ioulltof n l.ss ., was sliglitl , bihl 
iot significanivy, iigihr. Adillg .71 q ofI a 

C(oiirterencial tiit (lie (dIf l'liicih('Iclaill fll 
acids hail o)c'llfut ill nrilk Nvi. lii another 
cXlh'rillilit Ill' ahilhm (If'1" ti Itl\-a ill 
rllixtuil' s]ikit'iv. fll no[ sili ilicau ilv, ill-
c'rease( lu'tsist('el.V Il riik yield ill vl's ill 
laI lactationi 200f to 21f0days), but ihili tll 
e (ill ('(ows iii 'ari Latilll (.) t0l 8 ff 
lays). 

\\i'hn cowllwsw i' li'l grass hiy aid 
itrdasses/uii blocks ( I I'' ircl) ad libilum, 
ficeding ;i suppn'iiii (dfI kg o t'llhilug/dla ill-
cr'easred rnilk )ro(l(iuti Ioy, arllost .0% 
(P<).0(il), It a1frtlchr I kg I irtig ilall tll 
sigriilieant rIccl. 

Nt tri tive va I t of'sorgh tlIn 

crop residue 

Varietal di/frrences 

'l'TO srlhi'.iihti v'ariciv trials replicaedcro('i'ss
wl\' sito's wcrI' ('llidi(l'(ll ~ ril bllri~tw~iliin 

\'illl llc srlrglullli illi)rIvii(.lit ta'iili fi t'he' 
Ethiopian Isfititl' (I Agricltural Re-
sear ch. TIr. crop residic ti'f.o 'iiachp.ot wvas 
siililsa lp 'ld and epalri'lleil l(i tll h'al" 1l(ch', 
lealfsh'itlh antld si. Nitrogen i'liitl'il al( 
in vitro dige-stibiliti,'s Ill (organic Illatll aid 
iet'iihak-(let'rgct-'rt fiihrc (NI)I") for r'.it i JI­

tioll dillered sigrnilicanl y (P<0.01) allong 

varieties. Ihe mean lland ranrge of diges­
tihilitjes of' NI)I: in leal' blade, leaf sheath 
and sterns werc 60% (55-68%), 51% (43­
58%) and 55%) (19- 6(%) resleclively. 

Intake and digeslibililv 
:\ trial ,,',hi(Icoelucieltd to lh'te'riinic the cl1'ct 
o\arictNv ( jitake aid (ligcstil)ilitv tl'so­
glitili crop re'sidn' in mature highland zelbnu 
oxcn. Five ';,()fghli varicties wcrv selcted 
based onu yihld criteria. Altcr grain harvcst, 
Ihc crop residliu fill' f0'ach variety was chop­
pcd coars.ly and fi-d to oxen i ailatin sqalre 
d.esign: 12 kg of'ep'(rsidluc (ry iltier were 
Oli'i'ed p,.' day, s( )l)(trtent(.d wit Ill g of 
urea/daty added to the drinking water. 

Diaily (frv-matter' intak' varied1by more 
than 1 o 'aieties ('[ale 17). 'hethmIkg aniorig\ t(s(Tbe1)Thvarilty with tIre lowest intakc (\NI.5020) is 
a lrwai,birdf-resisiar varilv which gives 
high grain yielid ultlittl residue. 'li intake 

I'd if 1csihv'erigy Il'ri NI\V:020 would be 
adc(I htiat't' Ilairltciarre , tI'(f -iein(is oinly, 
whereas iltc intakc bom NIvi'kanash (high 
.vielding and nu-hird-r.sistait) and 5)X 160 
would allow weighi gains of over 200 g/day. 

Diltfireiccs ,inig varicties w cre further 
illisira:ed ill air 'xp)eriliielit ili which the 
brais ol-in MVW502() and Mc'lkilrnash were 
!1d as su1l)1) 'itits itl sli''ip and goats at 150 
i 30) g/da foir 3 li(Iitiis. The shcep grev 

it aIpl)rolxialll1lt'.Ily 3) g/daiv and the goats at 
i g/dive wheil gnt'il II) g of' Melkaillash 
bran andI I0 or 30)) g of M\V5020 bran. 
However, 300 g of Mlelkaiiash brai allowed 
for' sigrlietitly griater gains of'54 g/cay in 
shep anld 39 g/day ill goilts. 

Table 17. 	The effect of sorghum variety on Intake
 
of crop residue by highland zebu oxen.
 

Intake (kg/day) 

Variety n Mean SE 

Buraihi 5 4.43ac 0.13
 
5DX-160 5 5.18b 0.13
 
2KX 17/6/1 2 4.89bc 0.24
 

MW5020 5 4.1 la 0.13
 
Melkamash 5 5.96b 
 0.13 

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

The elfiedt of sup)h,'ivcilli()tio with dry, pro-
cess((d co)ilee pulp ((, ((), 12) atod ].50 ,/(iay) 
on intake, dig-stibilitv and N Itdt'niiin il 
Sheep fed hiay was d(lt-lrilcd il itc(odlabori-
tivye proJcct Nif11.A\h'iy iiy ,*".\g-
ricuulrI , 	 I'hiilofii. was ei'I'lliri ft()(

SUl)pIletintation fItvIl oit fied iiaki r di-

g stibilily, but 
 wits signifi 

depi)'ss'd(f .it lie 120 andl 


\ lall cc1t( clilyReti 
13(1 g-h'wes, at 


which foi kirili.r\y and iaecal N hsses and 

otilluit-ill 	 ('X(Titli(ll icrcasu(d. I: accilIMay have inclrtasud Ik-causc.c,lli't" 

N loss;
pulp (.()I­ralins collhenstcd laIIuminswhich loill ildigcs­

tibh"protein collipcxth.x, I rilnvxcr(-liol and 

y hi ini'reist-d ilu ( to 

catli-ile oil rinal 'iitiiii. Tlle 


N !oss mI1a 'vv 	 cliflets of" 
f jristiiee of 


these c01mpl)1(ds in coffic pul) allppear
 
to 	 .tht'lt r("o i 1it its lIII(Iitivi valtih 

Calf rearing 

, olk i.st'ii(t. sutckling o 'h'(.vs siirtedl 
in 1986 in cillahorii () withf thi I lihlallds 
lProgra no'. litiidal i'stihs Show that (al-\('s
Sri) ntnic Ilti retrIete sikigrih*i'C.SLI~t ()\sulbjecte'd 	 eilto) it rstrictcd suckling ( i ( 
gaineld weight In1('h' '-.-. )ilor'ri)i(dyi iia llScI 

reared traditioiniallh using fojek.i fi-c(ling 

and wtre 2(0 kg heavier thian fuc'kil-lid 
calves when wvnfl ill 911 days, willf no 
penalty in milk oll'ake (Figure 12). 

Figure 12. 	 Effect of restricted suckling on (a)calf 
liveweight and (b)milk yield/offtake,
ILCA headquarters, 1986.
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Animal Reproduction and Health Unit
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traditionally, were collected over a 12-
month period in 1985/86. Over the study pe-
riod, 70.1% of the animals were pregnant, 
24.4% with twins. This is higher than actual 
twinning rates of"4 to 10% reported under 
field conditions. Although pregnant sheep 
were encountcred throughout Ile 'lar',there 
was al increase in the proportion of"ircg-
nauat ewes during the long rains. (Coilcp(tioll 
rates were highest during the short rtins 
with a secondary peak during the post-har-
vest period, coiniciding with the periods of 
greatest tiecd availability. Tle olscrved (111-
ferencts betwegl argtancvanplrtiurition 
rates suggest high prcniatal wastage. Work is 
underway toverifY the seasonalitv ol'oviatia 
function by exanmuniulg chianges in the i111-
her and size i IbIlliches a d corpora lutca. 
The same study will assess tl relatioiiship 
between the vil of' plisila progesterolic 
and the number and size ol'corpora ltitea. 

Transmissionofgastrointestinalhelminlhs 

A study of'scasonalitv 0t't1 t ira lissioil ofgas-
trointestinal li'hininthis inl Ethiopian sheep 
was completed in 1986. A slaughterhouse 
survey iln Addis Ababa showed peak infestal-
tion in August 1985 and March 1986, coin-
ciding with the twi rainy scasonls. This 
suggests that strtellgic (reatclli't of shcep 
with antlI hmintiCs ill .JneIl aid .iIJnutiryis 
likely to reduce the shedding of'ova at critical 

periods and minimise transmission levels 
during tile rainy seasons. This hypothesis is 
being tested in trials with Iu',ers' animals 
in tile Gobe (Arsi) area. 

Prevalence ofzoonoses in sheep 
A nmibor of she ep1 diseases are z'oonoses, 
i.e., they can also inflect humatns, and are 
thus f' )ubiclichealth importance. Among 
these, cyvsticcrcosis and hydatidosis have 
been, tfinLd il 37.1% and 16.4%, respec­
tively, oIf the 560 shteep examined at the 
Addis Ahalhl abattoir. 

Laboratory activities 
'llw laboratorv continued to serve as a back­
hf) ilocility fbr th,' Unit's field work, other de­
parttmcts and the IICA statf clinic. The 
laboratory has fbur sections: biochemistry, 
clinical clhmistry, iarasitology and listol­
ogy. 

h'lie )iocheimistry section perfbrmed 

2000 analysesI r lprpogesterot'e uising tie 
El ISA method. The laboratory is attemjpt­
ing to develop att teehiqite that would pro­
ilote local lse of this method to diagnose fias­
cioliasis and biuccllosis. It is also studying 
ways t i)preserve pltsma and serui in the 
field fi. stihscelent hormonal dlerminia­
tiorn, which is important in assessing repro­
ductive functioji. Studies are being con­
(icted to determline the best way to collect 
and haidle spccimens for laboratory analy­
sis under tropical coInditionis. 
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Dairy Technology Unit
 

Chuni ing with all in tcriial agitator 

t u.~~~;I plili lII []ititIu im wlit le 

ftIt\ I'i l it hi tI tch i ci i mtt I and1 

NiakigC~ttdgDihlki 

livcrr (,1 1u. t ItitI) sittl~l~ll (mw i d t (lr­

iiICs 1i t i J('1, diiic li tilt1cc i(C li1i1*\ 

AIlt lu m tlr I *sIttu i st-.1illtls.t l tiuiksul 
tills. lhilit\ .;It 1i/stitus t"cd1 tu t > it Iccm ­

liii~~~wdr I111()111w (Iai4 iia r 1y;Mciilglliti 
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Table 18. Composition of cheese made from milk of different fat contents. 

Fat in 	 Fat in Moisture Ash Protein
milk (%) cheese (%) (%) (%) (%) 

0.5 	 4.00 58.44 3.25 25.94 
1.0 	 10.00 58.48 3.37 23.83 
2.0 	 12.50 56.10 3.20 20.86 
3.0 	 20.00 49.83 3.38 24.85 

Training 	 Cminission (RRC) flor 12 participants from 
RRC who will extend the technologies to 

The Unit conducted three training courses 	 rural dairy producers hlroughout Ethiolia. 
in 1986. The first, from 20january to 7 Feb-	 In Novenber, the Unit conducted a training 
rtiary, was at tended by 19 patici) 	 course the request of the South-Easternats from at 
six African countries, and covered both 	 Agricultural )evelopment Zone (SEADZ) 
theory and practical aspects (of" 	 otlic,rural dairy ill Ethiopia. The course was attended 
technology. The second, from 17 April to 6 	 by 18 dairy technologists working in southern 
May, was conducted jointly by If CA and 	 Ethiopia. 
the Ethiopian Rclivf and Rehabilitation 

Small Ruminant and Camel Group 

Introduction 

The main objective of the Small Ruminant 
and Caimel Group (SRCG) is to assist na­
tional research prograinies in their efforts 
to increase the productivity of these species. 
T he Group assists national progranimes in 
planning, executing, analysing and publish­
ing rescarch, and co)rdilttes an in lbrma­

" , tion network. 

Reproductive performance 

h , Concern is frequently voiced at the poor re­
productive performance of'Afi-icaia domestic 
livestock. Recent results obtained by the 

' Group, however, indicate that most prob­
,( . lets related to reproduction in small rumin­

ants and callnels can be over-coIe in tile 
neditini term through adequate research 

fill1' and by improv'ed ma1nagecnlnt. 
j	, 7 I/ II Research on small ruminants in Africa r[ has ignored the non-seasonality of breeding 
£LRI ,hI1 in indigenous breeds and has artificially low­
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ered reproductive output by limiting ani-
mals to lamrbing or kidding once a year. Re-
productive perlbrmance tends to be better in 
traditional systems where little breeding 
control is imposed. In African small rumi­
nants, the annual rel)ro(hutive rate should )e 
governed not only by litter size, )it also by 
manipulation olparturition intervals so that 
they are optimal (Table 19). Some African 
breeds of goats and sheep are )otentially 
highly' fertile. ''llse c(uld )e used to inl-
lIrovc less prlific types withlou thei(lss of 
a(la)tation to thc stressfil .\frican enviro-

cniet often associatcd with the introduction 
oflnio-Aliicanl geolotypes. ( )vtrall reproduc-
tire performan coud :lsobe Increased by
I aIi)uhtiL I tile at'vrage g, ae of brcecI iI1 
feimales in the Ifloks so that muaxilliti lpl-
fumalnce call b' at'hie' lld sostalinedl 
(Figure 13). 

Rese'arch (m calmels has also sllo)wv the 

low incre:asel reiln(hlletiv, 

ance. Ulnde.r radlitional Illage-elt in 

Niger the interval between birthls is about 26 

nIotIs, while il K na ut(hrI iulpw(I 


pl)t' iral l)tfrlr-

management and better nutrition the inter­
val is about 18 months. 

Network activities 

Three issues of the Group's newsletter (in 
both French and English) were issued dur­
ing 1986. l'here are now almost 1000 net­
work members receiving the newsletter, the 
majority of whom are in 45 Al'ican coun­
tries. An encouraging feature of the Newslet­
ter in 1986 has been the increased numberof 
contributions from tnational scientists. Eigh­
tetn such articles and notes were published 
on all three species in which the Group has a 
,mi.or interest. 

Group stafrvisitcd 17 African countries 
in connectiol with Network activities and 
research collaboration and also assisted 13 
coiutries on the United Nations Sahleian 
()fice (ULNSO) collaborative project o1 
camel research. As a result of, these visits, 
(anoeroon, (Congoand 1)jibouti were assisted 
il the preparation of research protocols and 
cooperative research has started in Congo 

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

Goats Sheep 

Annual Annual
Litter Parturition reproductive Litter Parturition reproductiveCountry Zone Management size interval rate size interval rate Source of(No.) (days) (young/year) (No.) (days) (young/year) data 

Burkina Faso Semi-arid Traditional 1.21 285 1.51 1.02 268 1.36 ILCA/GTZ 3 

Ethiopia Highlands Station' ­- - 1.08 262 1.66 ILCA
 
Ivory Coast Humid Traditional - ­ - 1.23 230 1.95 SODEPRA 4/ 

GTZ
Kenya Semi-arid Traditional2 1.23 306 1.47 1.05 312 1.23 ILCA
 
Mali Semi-arid Traditional 1.16 297 1.58 1.03 275 1.58 ILCA
 
Mozambique Subhumid Station 1.62 391 1.51 1.36 360 1.37 IREMA 5/ 

ILCA
Nigeria Humid Traditional 1.49 259 2.10 1.26 1.43322 ILCA
 
Rwanda Highlands Station 1.75 343 1.86 1.43 406 1.24 
 ISAR 6/ILCA 
Senegal Semi-arid Station ­ - - 1.12 307 1.33 ISRA/ILCA
Sudan Semi-arid Traditional 1.57 238 2.41 1.14 275 1.56 HTS 8 

1. No control of breeding, 
2. Control of breeding practised. 
3. GTZ = Gesellschaft fOr Technische Zusammenarbeit. 
4. SODEPRA = Societe de d6veloppement des productions animales. 
5. IREMA = Instituto de reproduccao et de mejoramiento animale. 
6. ISAR = Institut des sciences agronomiques du Rwanda. 
7. ISRA = Institut sdndgalais des recherches agricoles. 
8. HTS = Hunting Technical Services. 
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Figure 13. 	 Relationships between parity number and (a) litter size, (o) parturition interval and (c) annual 
reproductive rate in Mali goats, 1978-84. 

(a) Litter 	 (b) Parturition (c) Annual reproductivesize Interval (days) rate (no. of young) 
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Source: 	 Adapted from R T Wilson. 1986. Livestock production in central Mali: Long-term studies on cattle andsmall ruminants in the agro-pastoral system ILCA Research Report 14. ILCA, Addis Ababa, 

btween ill(- Gw(ro>up andI illt' natii.n. Sk-itic' T]llc joint G(rtjlp/UNS() study has re,­
arid "Tc'lhiulugy Researhh (),rFy is.t]il. stiltid iII it prn)IFsad "Towa.,hrds (oll;orative
The Group has also assisted the livestock ResI'ach on lw (),'e-htmilwd. (rricl ii Af-
Reseaiirch an1d IIII ro vicilt instit (t I rie," which wvil le sti)iittcd to honors for 
Mozanlhuiqtre and tlwe Animal urdItnll possible linnciitg during 1987. 'I'll, (;roup
Research Adhmnirstration I" Strdarr with a oiassistel uit C'ntl Researcl'h Unit ol'the 
analysis anl public'jation ofliitit( that illse University of'Khiartotim iII editirrg and ptb­
two organisatioris have btil cdlecting over lishis g their research rTsults (Group l)ocu-
IallIy years. net No. 12). 
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Forage Agronomy Section
 

! , i !,{'At, ,......	 I,l t oll 	 ,,,
 

r,,iqiI ti.i:ltr , ,t 	 ,, b y ILCA and its clients. Seed is held at 5'C,,',,,.0 i, 'I,i)€i~,'r,'f and 30% relative humidity. Seed in the re­
~~/ ~ ~ fierce ctollect ion iin the Ion g- t lii store is 

S,/"aid 4,'"i .. /101,,. . dried t(1 o % 	 t anid held atI.
7-..,% , 	 tiostii IC con tnl
7,J IJ./,'jklI 	 I " ' ' -90"C inhermetically sealed packs.

JF 4 .	 6ei plasm collection 

A 	collectliot I mission was carried out in 
Bu "'hrundi, id collabora-lw1(tMla Zaire in 

7,,-" lion with tl Institut dc recherche ag­
t,( Z0' C,,t (IC litC o11-All 	 ,,c,,,, t h,:,,iCII 

;di ft. nuiioiniiit pays des Grandanltllielt des 
'La1s (IRAZ), the Inrternttional Board fbr 

ant Ge-netic Rcson rces (IlI PGR) and the 
,LI ] i i ~'Z ]Royal B(tanical Galdens, UK. 'Il genera

lip' cc/ctcdl iCllecdi min Shtlosanthes,
i.f ' 	l'igna, ,Veonotonia, Se.benia, Alacroo,lonia, 

Birhiaria, Pennine'um, Pani' (hloris antdCenwh,ls. Collection missions inlE.thiopia 

(cnt rcd oil Se.,ania antd Acacia species. Ses-Introduction baiia at'cessiOnS werc also acquired f'roln 
Hawaii and Australia and Chiamaec'isusac-

The Forage Agronomy Sectionl is re'Sponsi- cessions fron New Xealand. 
bifllIbthe acqtuisition , initial (willation and 
increase ofge'rinplasin for dissemination to Gernpilasmdistribution 
researchers for fnrtlitr te'sting. Research is Following tl )ublication of germplasm
conducted on gerntplasni quality control, catalogues in 1985, the number of requests
envirolnnunally rtclatcd .eletic adal)tattiil ir seed increased sharply in 1986. Partici­
and (listri)utit of1genectic recsources, ag- pants in 1986 training courses also requested
roiion<ic charactcrisatioii of'ger nplasi and seed. i)emand for seed fiomnmeibers of the 
rhizohial relationships with soils and plant lForave Network in Ethiopia also increased 
genotypes. ie Secttiol also c)or(lilatCs aind considerably. Sone .1870 samples of grass,
pulishes icwsItters for tIree ntwitrks: tle le guine and browse seed were(distri)uted to 
Pasttir Network for Eastern and Stotfirn 201 requcsters in 1986. 
Africa (PlANIS:\), the lForage Nctwoik in 
Ethiopia (FNE)and an infirmal gcrmlplasii Seed nultiplication
network in cnitjtction with tw Plant Genetic Seed multiplication and initial characterisa-
Resources Centre in Ethiopia. 'These net- tion of fbrage germplasni is on-going, with 
works are an important part of improving over 2100 lines being planited in 1986: 186 
forage research in the region. accessions of highland materials at ILCA 

lCatlquarters, almost 1500 in middle al-
Germplasm resources titude basic soils and 488 accessions on mid-

Genebank 	 die altitude acid soils at Soddo. 

The controlled environment seed store, dry- Screening and evaluation 
ing facility and ancillary laboratories for the 
genebank were completed in 1986. 'Ile Germplasm is screened and evaluated under 
genebank contains some 9000 accessions three agro-ecological conditions: highland
held at several levels ofstorage. The working (temperate) in Ethiopia, mid-altitudc (sub­
collection in the medium-term store contains tropical) in Ethiopia and lowland (tropical)
seed stocks that are readily available for use in Nigeria. 
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Highlandtemperatezone 1986 because it was fiound to be an atypical 
Testing is carried out mainly at the head- enviroitnient, albeit a rigorous testing site fbr 
quarters li'in at 2300 li above sea leel and drvlandiltaterials. 
in theil)lDr Berlian area at 2600 to 280' li. Tllh' Siidho area is representative of 
Most gern)lasin adaplid to highland eonli- much of the iiddh-alitude (1.10 to 2000 
tions is African Tiiii/ium spJiei.s, (& which fi), Iiieditim-raiilhlfl (11t)1)nun), acid-soil 
tin' Sction Inow holds 1751 accessions il2-5 egiolls of 'asthi.1 Africa. liltrials started in 
spc('its. Sonii 70% ofthesJ)ecies are aniuals 198.1, S'/thomi/.vt ,, (i'ni.i '\'(',0 k has 
and 3)%7, are pereiiiiials. shown i'xc'llcit growtl mid Ji'sisteliee inl

An niu a l Tii/Pli ,c ii-s ac c css ion s that ti,,': t s ld tc ng r..s lp tu pa;s ll-e Ul 'uttfi a n Il lidhe 
pe llrm tcdw ll Illti als ill I!983 to1985 w vrr grazing w henl,fiv rs Jon, or wheni sow il into 
scrtcented ill 198+6 ill it'm di tc trial t()- ctiltii'lled strips. ()tlcr ac'ccsshmns thlat have 
getlier with ne.w acc,'ssiims ljoii l'liznii. l)i'fic'd \\'(-]I 	 S.ill grazeid strips iinc'le 

i)'iY]ri/m quali/in tIII Ihit- ('Iiis - Oil1) H ,A. /ll/tmi(I aiii tti 'rA. giuiain ni. liha('5. 
tentlv high yielding, lint 7'. hilintatuin, a lii a replicatd yield trial,,"'..tlialnwlni. cv 
spw'it's cilh'ctid rcei tlyfiiml rId cid soils ( hiiik yielded highest ill tin'first 2 years oithe 
itlwesteril llhiopia, i'rlimwuiwd cliially well expteriiclt (1981 and 1985), bit yielded 
il 1986 (ial ble 2(). 'his ill list ritl's thie valhu S. ;.i/ 'vsS'it aid l'itzroyiniu'h less thai U 
offeiitiinuied texl)hliatiIl. in 1986 (Figure 1.1). 

1'orag yiMlds vaii\ coisideably imilligo Ill observational, tillt l)licated sti) 
y'easli's, iid ar,miiii'st in lls iii hiwmrainill. trials andli'ntiiii's,iiid,riss'es lili toi, 5'i ll-
Thiis patient has .ilsai lslio i l)bsrved il ciii) ally \'it('i'lciiir9'(l sites iii lti' Soldd iiara, tihe 
yiells, ail is altt'ilitel to less sevee' \vitlr- li'gliuiv's (ook stylo, I)emoditan uncinluin ev 
logging iII liw raiiilll \eris. silvcrhalm..I'ehtumi'nie hio/ri., aii( grasses 

\Vork i(ii I)w'l'iiiiiial 7 i/iuliwm sle s Aliini. miit/loia, S/aria ami'p.v cv Niarok, 
shows tilt-illI toteslablish, (.'hh,,irto mu1ilch slowerv'l- ,a)ana (\'ariiius ('iltivars) alld Pan­
wit II 7'. cTipho/idiun, adti 7. Duhlia/m I hnim 1(l.killulll1l aip]pmii'tiiti lllorev r. i wri'ti llyiich 

]ohilomii yitlding soili atiil tiam 7'. productivetliaii ilatlive i'gtiilli's and grasses.]igi'hr 

xi'mipianili var. pillim. 
 'l', S( 'tioli has had coinsid(e'ralle sit­

(ii'ss hi thl' ililduct'ion i) liegulni's to flinl
Mid-altitude, sub-t opcal zone ilu systelms ill l lestiig 

­

t \\'eayita rigion. 
51'5'ilic1'i'nt, i viial ;ii1 i ibgalilii in 198'3 with tIhl'i'vlhiain m1a-	 intotdutiofn 'po­
i'*0il11i ip iim at'c c,,:,,.iolisc lnliiiu trd lt \ Jn i in er c'ial linic s p c'a 0l c (N -tcr 	 oft tt,'iill , i l ple dI c' t o, s ­

a il  at inisdi il and l iiw i' ltit i ld (s \witi [l)r- .ltt fhirils. After lilur Lr ii i'tivili tl e('' 
'.
litliti:': Slawtt Farm~ (iliide'r irritgaliol ).andi~ Iloigies hl i'lvovd Itbe roduhitive', pvrsis­

-it t'oi N iiisti\ il'. \gictilii' • sites, ,\l't- tll and hi ,ly accc aiihi tihmrinl'i's: ). ill­
niisa Raich (iilili'(l) aid \V'elvit a Regionl //1m cv (4;ciili';il tlder collie nill Ihlse 
Stationii, sidd(i ( raili'd). Tl' /rai sit" was haliania (lat, v'lhluhioo z): Cook styl and 
liti\'('d uiiriing lhv ycair, ii(l t111s little si'i'(- .1(ur/mlllm a./il/a' (w Ariht'lr, planted in 

tion could vi'madt duriig 1986. \\'ik at lit' pure sward or establisivd is all ilt'rcrop 
Allllosa site was aiciiil with titaiz'.t'( alhe i'id ol" "'arici'lsapiear to hike thleir ase 

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

DM yield (t/ha) 

Species 1986 1985 1984 1983
 

T.bilineatum 	 2.3 - - _ 
T.quartinianum 	 2.3 4.1 6.5 5.7 
T.decorum 	 2.2 3.5 5.3 5.9 
T tembense 	 1.6 2.5 5.6 6.3 
T,rueppellianum 1.4 3.5 5.3 3.R 
T.steudneri 	 1.3 2.6 5.3 5.3 
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Figure 14. Dry-matter yields of four stylosanthes cultivars cut every 6 weeks, Soddo, 1984-86. 
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of Csta)lishm ent, high p r)ductiv 'ityaicd 
positive e 'lle'€'ts m ilk yield s and q uality.on 

Lowlandtropical zone 

Trials in the lowhid tropical Zone' ae c ­
tied tioni with the Zonleout il conjuni H-umidt 

Proidraone.hResultsmareHunid Z()nc Progr-amme section ofithis re-V
s e tind thit-

port. 

Adaptation to agro-ecological Zo)leS 

A series oflive trials was estahl lshe(d tluring 
1986 at thre((. sites il I'ltliopiau with contrast-
ing climates and soils. Information froni the 
trials will hc used to devclop yield and 

oiogy ilod 

tinmes, with the ultim a te ai of pred icting 
their adaptation to diffiert agro-ecological 

pl hie c s rot a range of 'forageleg­

zones. Prli minary results indicate that 
water-halai m'ceodels will a usef*Lul tool fbr 
predictive modelling ofyield responses once 
litus are cstablished, but that soil pHI and 
l)hysical and chenmical characteristics have a 
large(e' tlt oii initial estal)lishmCnt.

A study was completed on the uts( of 

laxotioli composition of' natural grass 
floras to c(.lit agro-ecological zones ili Af'­
rica. The tribal (om )osition of 'grassfloras is 
closely corrclated with annual rainfall and 
l(ngth of'growing period, ald can be used (6r 
agro-ecological classiication of' sites. How­
ever, tl homogencity (anld thus us(fulne,ss) 
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of the classificatory units depends to some 
extent oil the diversity of'regional grass flora. 
In East Afirica, which has a rich grass flora 
and much endemism, classilication was less 
successful tha n in \Vest Africa whlich has a 
relatively limit'd grass flora. 'Tlie extent to 
which data quality, raiififll variability and 
distribution and soil firtility ale ltthe cla,;-
sifications has vet to bt filly determined. 

Rhizobiology 

Collahorative work with the University (& 
British Coiiilhia begall oil a proj'ect to 1011-
itor the viability of rhiz/ohi|in ilocullants and 
detect iliociilatioi pr)ohcl'is in the field (lil-
ing the citl'yv stages of 'sc''litng llative pe-
eunntial iril/0iumslcci's. Iitital collcttions of" 
geiriplihsi, ioduhles anld Soil salil)hs wcrt. 
ohiidl in 1980, with flundinng l inltlitIliter-
nationtal l'vclhpiicint Re'search 
Ill)R(),), (aniadi. 

TissIe citIt ure 

ork on shoio-tif) cultuil'(n ofIhachiiagrass-
eS eollitied in 19 . 'lh' goal of' this work 

( .is to i)r eh t i'liis (d'(listrilitioi of'fdis-
ease-free g'riinltlsill tote (iellntrohitn'rita-
tiolal d Agricultura T'ropical (C IAT), with 

VhIomlI tihe collections w(t ildil' A l)opsail 
for the dheveloment of'a tissue culture fci­

lity to maintain tropical grass germplasm in 
titro was accepted by IBPGR, who will be 
Funding a postdoctoral fMlowship for 1987. 

Training 

l'h Section began more fiormal training 
activities in 1986. A PANESA course on 
"Forage plant introduction and initial ev;tla­
tion", funded by I l)RC, was offered in coop­
eration wi tli the Ethiopian Ministry of' Ag­
riculture, and it course in "Gentbank tech­
1fiqt's", funded by IB I( R, was given in 
('oo)eration with tle Ehiopian national 
gte'allank. In addition, it 3-week, hlulds-on 
'ourse in simple foiage evaluation Itch­
il(hi(',s was given ol five occasionis for1) to 
lit A'l'aii't lI.age workers. Infiiumal train­
ilg of'firage workrs comitiied. 

'Iwo teii'Iicialns fro(i Gambiia and 
Tan'ztane ri'c('iveid 6 weeks m-the-job train­laiiziii 
ing, anl tiliderg'ahlle associlt(' F'ron the 
Unliversity of ' ageningell assisted ill all 
e'alution irolct o lrac/iariagrasses at 
ZIi fow :3months and il IIBPGR Intern 
\%its attace'd to the. (ictic RSlrceS Scc­
lion 16r 12 months of'on-tlh-job training ill 
forage ge.ne(tic' '('s5Ii'('s. 

Other institutions, includinig the Vet­
vIriliary S'lol iltld the. Nli.try of AgI'icul­
tI'(, Used the Sectiol's sites for training. 
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Soils and Plant Nutrition Section
 

... - " yet the most deficient in the majority ofsoils. 
In order to have better data on the P status of 

lilI some Ethiopian soils, studies were con­
ducted in the laboraior' and greenhouse and 

,-, attempts were made to characterise the soils 
in terms of P)fixation capacity and organic,/ inorganic and available P forns. The rCsults
Iprovide infojrmation oi the ability o'thc soils 

1)to 	 provide to plants and the extent to 
which they fix applied P. 

Among 32 1'Ethiopian soils, total P con­
tent ranged from 185 to 1981 ppm, with anl 
average of864 i)pi. About 41 % of the mean 
total ) content was in the form oforganic P. 

" Calcium-phosphorus compounds thewere 
Most abuindanlt fottuIs Of P) inl most Soils. 

.Phosphorusfixation varied considerably 
ilionlg Soils. Soil factors illhiing pII, or­
ganic matter, Fe and Al oxide contents were 
significantly correlated with P)fixation. 

Available ) in the soils was estimated 
using 12 cei ical methods, with Macrop­
tilium lat/i.roides as al indicator plant. Re­

- suits fion Olsen's bicarbonate extraction, 
Truog's sulphuric acid and Warren and 
Cook's 0.3 NHC1 methods correlated best 
with plant yield data and available P forms.Introduction The critical soil P level, as given by the Olsen 
method, below which response to P fiertiliza-

The Soils and Plant Nutrition Section was tion would be expected on these soils was 
established at IIICA headquarters ini early 8.5. 97% of the predictions were correct. 
1986. The Section's objectives are to: 

* 	 conduct literature searches as a basis NuIrient management and
for logical developent f research water use in legume-based feed 
striat eg ies; 

* 	 evaluate the constraints Fiolt and ef- production systems
 
ficiency of is of nutricis aild water Forages
 
in lgile-based f'ed production sys- F
 
tens; and 
 Shortage of P is the nain constraint to forage 

* 	 provide advisory anld support ser- growth oil most soils in sub-Saharan Africa.vices to IILCA's field prograinnis Pot trial and 1)sorp.tioll studies were con­
and forage networks oil soils and d ucted to determine the critical external P 
plant nutrition research. requirements of'seven Ethiopian clovers. Ex­

ternal P requirements ranged from 0.003 to
Charncterisation of soil types 0.025 img l/litre on a soil with low fixation
with respect to nutrients 	 capacity and from 0.0004 to 0.0019 mg P/litre oil a soil with high fixation capacity. 

Production of high-quality feed is dcependent 
on optimum soil nutrient conditions. Of the Rolations 
soil elements essential for normal forage Research on the residual effects offbrage leg­
growth, phosphorus (P) is the most vital and times on cereal yields continued. Table 21 
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Table 21. 	 Ef %ctof previous cropping on grain
yield of cereals on a soil with "vertic" 
properties, Debre Zelt. 

Grain yield (kg/ha) 

1984 crop Sorghum Maize1985 1986 

Trifolium steudneri 2632.Oa 730.7ab 
Viciadasycarpa 2130.3ab 3273.7a 
Lablabpurpureus 1549.7b 2461.7b 
Trifolium tembense 1842.Oab 2170.7b 
Avenasativa 1386.Ob 1571.3c 

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

shows the t.tl'ect of 16111.leg lies 	onIlliize 
yields ill the s co nd -y va . l cr l c'r oloping. 
Maize (i lplots that had (ccl jliaitd to leg-
urn es in 198.1 gLavc si"juilcantly highcr grain 
yiel thiaii naizve OIl hpluts that hl;Mh lbe'nilltcl to oalts. na potscaa hts adte the 
htiglitd (oaize gra i 	 pd, 

Inltercro[p[/nn~g 

Previous sttl(lies at l)'l)re Zit slowel that 

inter'ropping loragc legumes with cereals 
(il prodUCe highR bioniassan proteln
yields than legumes or cereals growl in pure 

stand. Maize (cv Kattoliani) and three fbr­

agt-ty 	 pe as (evs T\.litt \ 	 177 ( )l ), CIi­nider 'l railinggiand ( :111- Bhack-Eyed 
ENI)) wcre grownl in pure stand and inter­
cr(lopI at 1)ilr( Z(ll. iThe c(nl)i(flcd dry-
IlliltrIt 'il( Is wcrc p,('crallv e(ual to or 
,Ir attr lll I t ,s+Il('(l'rsoite nll iz or cow­

titas. ihe hihest \\l)iflcl 'i 'ry-n t ta r 
it.ldc ( Vtt5 2I'railinge and( I l-wa \ondmertnauze. was I- t l)\l/ha, 21% higher than 

)ure Inaize alnd 38%,, higher than pure 
cowpt.. 

Soils laboratory 
T he S ils laborilttory proviles it s(Al analysis 
S IT 

ie to ILCA's field progranulsand fbr­
agv networks. la hboratory rcc'jvecl 1978 
slls li which 56.t(f (htcrlnilttiolls were 
re(tlCsted ;and- 1837 salmlhes were ainalyscddluirinig tle yViar. A soil physics labioratory 

twasflil and c( ltippcd during th' year: this 
wVill eItls.(l to Illcastlr the inipact of leg­
tonles oil soil physical properties. 

54 



Livestock Economics Division
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Introduction 

The work of the Livestock Economics Divi-
sion is 0 'ga1iscd into two sI)1rogra Ill Ines, 

policy andIticro-econotnics. )turing 1986,
the major projects in the policy subpro-
granll Newere niult i-cra utntry study onliiianc-
ing livestock services, a case study 1f' dairy 
marketing systems in Ethiopia and two case-
studies ol elhcts ohfnilk pric(s inKenya and 
Zimlbabwe. All these pr(jects were contilua-
tions of work started inprevious years. In 
addition, work pirCCCdcd On a minor study 
of changes inthIte rclative inportanc in po',-
dltction and consumption ofdifihrent kinds 
oifmeat, c.g. ic'I, itnutton, poulty, in sui)-
Saharan Africa. Two s('ts of' pletis W('r' 
issued throuigh the African Livestock Policy 
Analysis Network, and ili September 1986 
the first training course in livestock policy 
analysis took place. Th'I .- week coturse, 
which was attended by 20 l'nglish-speaking 
oflicials front itli nAfrican cotutries, stemmcd 
from one of the inailt reconinitcldatiorts of' 
the 1984 1Livestock Policy Conference. Work 
was virtually comlilete by tire end of'!1986 on 
the preparation of* a handbook (f'Afiicari 
livestock statistics. 

Inthe inicro-economics subprograrmnre 
tile main pr)jcct was one carried out joi itly 
with tite World Bank out crop-livestock inter-

actions. In addition a herd projection model 
was developed and atminor study was car­
ried out on the economics of'a hiogas diges­
tor inEthiopia. 

Dairy marketing systems
in Ethiopia 

T1e ILCA AlnluI Report 11985/86 gave data on 
milk Iurchases by consumers in Addis 
Ababa. in 1986 a survey was carried otit on 
the sales pattcrn of'' milk producers. Three 
major groups were investigated: int ra-u ra i[)Iod IC(rIS, peri-tr'ball large-Scale pr(lucei'rs 

A,,
west ofAldis Ababa, and p'asant )rodcers 
to the north of'Addis Ababa. This last group 
was classified according to whether poduc­

ers were near (ca. 20 kin) or lhr (ca. 8,5 kin) 
fiom Addis Ababa and further sub-classified 
according to whether they were near (<3
kin) or far (3-10 kin) from the main road on 
which the parastatal Dairy l)cvelopment 
Enterprise (DIDE) operates milk collection 
stations to which peasant producers (-arn sell 

fresh milk daily. 
Table 22 presetiIts soi edata on produc­

tion anrd sales. Ilt'ia-rtli'1 an producers, peri­
orbtan large-scale prodice rs and those peas­
ant pro(dticers living near Addis Ababa with 
eaSy ac('cess to a collection centre all operate 
rather nioietised dairy enterprises, selling 
about 709/o of'total (including that taken by 
the call) milk productio)n. Peasants ftirther 
frtin co)llcction centres or fi'mi Addis Ababa 
have a)m-ore sulbsistence-oriented system, 
selling about 50)% or less ofmilk prodluced. 
'lhd proporrtion of total inilk sold which is 
sold fresh, rather than inthe fiiri of hutter 
and chccsc, appCars to) be sensitive to the 
case with which irilk can be :;old, as indli­
catcd Ity tihe distance between the produ)cer 
and the Addis Abalha market or to a I)DE 
milk collection ce tre. Table 22 indicates, 
however, that this proportion is less sensitive 
to the relative prices of fresh milk and tIhr al­
tcintative foirns, i.e. Iutetr and Cheese, in 
which milk can Ie sold. T'le pro)portion of 
milk sold through difh'rent outle(s (e.g. (ti­
rcct to corIStnutiing htLIscholds, coffCe houses, 
etc.) also varies inaccordance with ease of' 
access (see Figure 15). Intra-urban producers 
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Table 22. Dairy product sale patterns by different producers, Ethiopian highlands, 1986. 

Peasant producers 

Per- NearAddisAbaba Far fromAddisAbaba 
Intra- urban 
urban (large) Near

1
a Far Ironi a Near a Far from a

producers pioducers CS CS CS CS 

Lactating cow holdings/producer (cows)
 
Mean (S.D.) 5(8) 15(19) 3(2) 3(1) 2(1) 2(1)
 

Milk production and sales
 
Mean production/producer/day (litres) 15 114 12 11 6 7
 
Mean sales/producer/day (litres) 
 10 77 5 0.5 3 0.12
 

Butter and cottage cheese sales
 
Mean butter sales/producer/day (g) 0 59 172 183 7 91
 
Mean cheese sales/producer/day (g) 0 181 198 513 
 0 11 
Milk equivalent sales of butter and cheese2 (litres) 0 1.4 4.1 4.4 0.2 2.2 

Ratios 
Sales of fresh milk and ofmilk equivalents
 

to total milk production 
 0.67 0.69 0.76 0.45 0.53 0.33 
Sales of fresh milk to sales ofmilk equivalents -3 55.0 1.2 0.1 17.0 0.5 
Producer price of fresh milk to producer price of milk 

"
used for butter and cheese 0.95 1.04 0.96 1.04 1.09 1.09 
Dairy product incomes
 

Income from milk,butter and cheese'
 
producer/day (EB) 8.00 56.00 4.00 2.09 1.75 0.68
 

1. CS = Dairy Development Enterprise (DDE) collection station. 
2. 24 litres of milk yield 1 kg of cooking butter inaddition to 4kg of cheese 
3. Not computed because divisor is zero 
4. Although did not sell butter and cheese, could sell at EB1 1/kg and EB2.50/kg respectively. 
5. EB = Ethiopian birr 

tI (c'nliliniut ofsC.l tilostiv households, whih tli I~iogas dig stor by the net present 
peri-Illtal p)lti(crs scll to (oll'Cholses, vahi, crit'rion \,ith it2-year life and a dis­
hotels and Istllall.ots. )l)l' is t iwailJOIr co IIut rat of I0'Y,.' 


'lhe 1'
purchase'r ofIleasmuit lro)diiccrs iillk,It- ecolliionlic Vasihility de'penids oil 

though small attiouints arc sold to cm Ille)1)1(lnity (osts of il)UltS')isritliing thic (i'teslors
househoulds, Itine'rant ttridc'rs cl(. (nlii'r, labo(ur anid captlita(leCOsOt)s we'll a(s 

illt()it ille(' it "v~h ofils oUli.It. In tree-Econtomics of a biogis ligestor Ilss au.s (,Ihigh popitulatio)n dcosity, dry
A small stu(lV itlvcstiitced tlt' clCo)iltics of (hiu.tgcaks tira(t l(t-o('attli litti'c r' 

a li')~isdi4(st(rulid .'l malrkb't.d alsh()tisc(ho)ld luil at it high lpric('.,iri('l);ll Is
'I io(.aS digcstor. tIlltdic prinicipally\ iii pitstic ~i a IghIh~tktd ~ 
sl('titilig, and ,'ilh l initial caplital ('most (I lhiusciol(h laib tir isI( Iitci tim)t'it'h anduti 

I'Atliilul b~irr, I(00 xahllt load tIllititrt. l
(t'(Ii t()abo(ut and N.at<. ill((it<tl(.dijgc.st)r uan 

USS5() aud ;llili olat least 2 vcars. to 'pad tilt('lh('di- rcluvc dull Sand shirrv io hoiisc­
gestolr yiclls ,aboutI illSo.,gls (laily, (nliugh hold's li'lds. Tlhcsc licids and tlc )il(tcc of, 

tcc(is ab1o(,ult Ie sotin digfo-rit faliilv's (ailv ll((Is. aid witler Ilml*i, iiistitntc t'ro l tilc s­
(iili\ cllh ilh)ur is ti(16 kg )'wvt iiatott ()Itill i 'tal'c tot, atlid htlttlII ills) )r)oba)le 

OUtl) t 'i tt 3"btlt cil]ttc.'tr III tdditioll rllis o sjl)(orttl ttl'trll 
to l)tovi(liuhg liot)scio(ld gas, ('tdigestor also ;ilhiiwv the wi(h l'tilge ofrvlcsTo lot 
has all o)it)Uit ol'sliirr\v (rcsirlial Ittilttlrii l(' that iuijlts ai(i oiut)tits tay takc uideh1r dif­
\vatcr) which catll hc ised as fi'rtilizcr. ''l' f' lit (ircittlislaiccs, lth( .sclsitivil' of, tue 
study, whi(ch \was aisrt(l Oit st l)rcscitt v'atic to as­"beyiititi( tlct (NIT) altt'iiativc 
guess' data f)r lack otia smtlliciciit tiudhr of" sutlliti)s was aitalvsc! .A\oili.v N 1\' il­
digestors illlisc to pro\i( a rijcprstitati't diciatc's that titc hicitt'fits oI the llrOict at'e 
Satl)le, itlvcstigitc(l the ui.i(toiic i'asii)ility greattr thiat its costs, atdll the lroject is 
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Figure 15. 	 Proportions of fresh milk sold to different purchasers by different classes of producers,
Ethiopia, 1986. 

Households f Coffee houses
Dairy Development and hotelsaEnterprise Others
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of milk sold 

100­

90.
 

80"
 

70"
 

60 .
 

50 I 

40,	 ....... . :"....)., : , :..,:
 

30 I 
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10 

0 1Intra-urban Per-urban Near CS Far from CS Near CS Far from CS2 

producers producers Near Addis Ababa -- Far from Addis Ababa 

Peasant producers 

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

therefore potentially worth undertaking. Ac-
cording to the analysis, the biogas digestor is 
a good investmcut for households with 
enough cattle, except in areas where fire-
wood is cheap, water is scarce and holdings 
are fragmented (Table 23). Wiater scarcity 
and fragmentation of holdings inflate the 
labour costs ofoperating the digestor. 

Herd projection and 
livestock model 

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

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

The model was initially designed to es­
timate the economic and technical irplica­
tions of adopting fodder banks for cow 
supplementation in the subliumid zone of 
Ni&'eria. The model, however, is not subject­
sprcific and is highly flexible, e.g. it can also 
be used to determine the impact of veteri­
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Table 23. Net present value (NPV) of Investment Inablogas digestor Inhighland Ethiopia under different assumptions. 

Input Net presentvalue (EB) 1 with manure valued at 

Output assumptions 
assumptions: Market price as 

domestic fue 2 with 
Price of equivalent 

amount of fertilizer3 with 
labour valued at (EB/day) 4 labour valued at (EB/day) 

Biogas5 substitutes for 
Slurry fertilizer
valued at 3 

1.50 0 1.50 0 

Dung cake valued at 
market price 

Official price 
Half official price 

664 
560 

855 
741 

Incompatible 
assumptions 

Firewood valued at 
market price Official price 

Half official price 
Incompatible 
assumptions 

269 
165 

459 
355 

half market price Offical price 5 184 
Half official price -99 80 

1. EB = Ethopian birr 
2. 16 kg of wet cattle manure make 6 4kg of dung cake The market price of dung cake is EB 0.20/kg
3. The fertilizer conscired for comparson was diammonium phosphate, at an offical price of EB 081/kg of compound fertilizer. 
4. The daily rural wage isEB 3day lFamily labour, valued alternatively at half the rural wage or at zero cost, is used to operate the digestor, i.e.to fetch anJ load wet dlung and water and to remove and spread slurry on adjaceril fields, 15hours/day were budgeted, of which 30% was for

fetching water. 55', for carrying slurry to tire field and 1500 for spreading the siarry on the field. 
5. 1in1 of biogas substitules as fuel for 12 3 kg of dung cake or 3 5 kg of firewood. 

ilirII itrirrvrr'ltir O)il ilirl). Ilictivity id:a * 1h IRR is alle'cted more I),milk 
lerd and t iiicrrriir to) hv grermred rilm price changei at higher milk yields.
stich ili'cstimcii t. * Zero-gra'ing technology can only

The ninrl is detrrmiiinristic and dy- realise its till potential where wages 
iailic. (;ive'i ircliricai palrrleters (e.g. and ft rtilizer prices are low. 

t iriirniii 
ecuroritic p)arair'tt5s (.,g. ilit and millut jtistmerit in the' price of' comercial 

calvinig rate. r ialiitv, or livalth), * "'Ile efibers On prolitability ofan ad­

prices, iri:tcst raire) and the herd strijctuire ficeds are similar to those of ..n in­
al the Ibeginning r ;tnivrTsimrni ixriod, fl crease in milk price.
Inirdel prvirrs a drtail'd proitili olierd Table 2.1 illustrates the sort ufsensitiv­
composition., prrductitily, cost, and brie- ity analysis which tire model makes possible. 
fits over it) yrars, and clh'ulates the tiet prcs­
clit valur' (NI\T) andi i lie Hitcrnal rare il're- Table 24. The Internal rate of return (IRR) to in-
Itur(IRR)which lie i vesttirit will giv. vestments In a zero-grazing dairy sys­tem in Kenya under different assump-It also allows risers i.mike variris serusitiv- tions. 
ity analyses. 

Thc riirclel wits stubsruirntly usr'd r IRR(%)
c\'ahltu il rlelros 1d chliirges in inpt tand Assumed daily Assumed cost Assumed milk 
ouiI)rrt prires and in trchrilrgy Oil profit- milkyield of fertilizer price of (KSh,'litre) 
abilitv in thr ;r\rlhiru pt+rdt'tir svstiuls in (litres) (KSh/kg)' 4.5 55 
Kieyia. T li s.Srrhrs cati hr classifie'd as 
c()Il l gratzing vwith (.rSsshrl.] (~ws, anud 8 3.5 10.9 22.12.5 12.7 24.1 
semi-zeri gr.zing and zero grazing with 1.5 14.6 26.2 
grad c'cattie. lre results li'-ilthie riuinierotis 
rts and sensitivity alrtlvses revealed: 3.5 17.4 29.1

9 2.5 19.3 31.3call,t 'illrt iy and inlcreased 
 1.5 21.3 33.6
calving rates airt th key iicttors to
 
substantially increased bherefits. 
 1. KSh = Kenyan shillings. 
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Computer Unit
 

. 
- •sources 

.. '•Percentage 
P .minicomputer 

In trodLU IC) fl 

The Computer U nit Iaintains 0a(dmanages 
the (enItr('S Inillicomlputcr services the, 
IIee( s (r llic roc10 p)I t(er IIS('rs, pro p)ro-('o( id(eis 
gramining, statistical anl bionetric support 

fb" research and ,pogrammingsupport fior
admiii;strIiOO. 

Minicomputers 

Overall research us( of the Iinicompul ters 
was 4 7% of total use in 1986. Use by ILCA 
research units (eclined by about 7%, but as-
sistalace to national agricultral research 
ser'ices (NARSs) more than doubled rom 
almost 10% in 1985 to 21% in 1986 (Fig-
ure 16). Use of the minicomputers by admin­
istration and lil)rary/doeunl ;tation re-
mained at 1985 levels, 

Microcomputers 

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

Figure 16. Percentage of total minicomputer re­
used by ILCA and NARS re­

search, 1985 and 1986. 

of total 

resources 

60-

E--- NARS research 

50- ILCA research 

30 

20. 

10­

0 

1985 1986 

research use of the minicomputer was due 
mainly to the installation of' additional 
microcomputers for ILCA researchers (Fig­
tre 17). At headquartcrs, microcomputers 
are now used more widely by Administra­
tion to support payroll and personnel proce­
dures. 

IDEAS 

IDEAS (I LCA caa entry and analysis rys­
tern) is a microcomputer-based animal re­
cording system developed by ILCA to facili­
tate recording and analysis of performance 
data for differcnt livestock species (see centre 
spread, ILCA Annual Report 1985/86). The 
system was installed at II research sites in 
both 'Vest and East Africa during 1986. The 
Unit trained staff of national and interna­
tional agricultural research agencies from 
Gambia, Kenya, Mali, Nigeria and Senegal 
in the use of the package and the interpreta­
tion ofits output. 
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Figure 17. Number of HP150 and IM-PC-compat.
Ible microcomputers iH research de­
partments, 1985 and 1986. 
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Training and Information Department
 

Training Division 

i1: i:.. 1duce standardised procedures that produce
comparable data. The training has also 
aided tile development of specialised infor­
mation and research networks to link partic-

V ipants with their peers, stimulate their indi­
jvidual eflbrts and increase the quality and 

impact of their research. 
Research methods, ranging from adap­

tation testing of forage legumes to the econ­

programmes, are now the subject of most of 
ILCA's training. During 1986 techniques for 

V field and laboratory research were taught to 
...." 201 participants in courses and individual 

S instruction was given to an additional 261 
young scientists. 

Training courses 

Eleven courses were given on nine topics
Introduction (Table 25). Instruction on range ecology re­

search techniques, how to evaluate the po-
Although often well educated, many African tential of forage legumes and methods for 
livestock scientists lack practical experience analysing national livestock policies were of­
in the research techniques and method- fered for the first time. Two popular, regular
ologies of their disciplines. Because they are courses, on animal nutrition and the econ­
few and widely dispersed, this inexperience omics of animal health, were taught for the 
is difficult to overcome through peer contact. sixth and fourth time respectively. Four major
The isolation and inexperience of individuals courses were given in French. The course 
can be overcome by suitable training; the participants in 1986 represented 38 African 
value ofthis training is greatly enhanced ifit countries, including, for the first time,

brings together like-minded colleagues and trainees from Angola and Guinea-Bissau.
 
provides a basis fbr continuing professional
 
contact. 
 Individual training

ILCA has developed programmes for 
training African scientists in the techniques The greatest expansion during 1986 in 
used by ILCA scientists in their own re- ILCA's training activities, however, was in
search projects. The objectives of this train- special programmes 1br individuals; the
ing are to expand research project efforts number of individual trainees increased 
over larger parts of the continent and intro- from 38 in 1985 to 60 in 1986 (Table 26). 
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Table 25. Group training courses at ILCA, 1986. 

Name 


Dairy technology 

ILCA/RRC/OXFAM dairy technology 
Standardisation of livestock data (French) 
Range ecology (Frenrch) 
_:conomics of anima: health (French) 
Agricultural information (French) 
Livestorck policy 
Animal nutrition 
IDRC/PANESA/ILCA forage evaluation 
ILCA/SEADZ dairy technology 

CIMMYT/ILCA data 'ollection and 
analytical techniques 

Total 

These 61(particip lts worked for x'ari rig 
periodls il1.5ditlicit II.(A ieseaich units 
located ill 'I Africal coriltrics. Most of this 
inleas occillrtc(I ill tw() trailling categoris: 
graduate assmciat(, positionls tonl'rablc 111-
versitv stirdenlts t1oh their thesis research ill 
Africa, ainl liicl'gr;Idllatt assowiat. posi-
tiollS to Ii)(Il Vi- igr Sity Stl5(1s 
to work on spc'ial projects in forgn coottn-
tries. 

Most gradlatc ass jil'tcs at I I(,A arc 
Africans studying at tniversilies (ivi'setas. 
By doing their reseaIrch at IIT(A they ait, 
able to study rh, livestlck prol)his of thciir 
home corithilreru. their tFh'caisc university 
supervisors visit tlero to riloritor their p,'og-
ress, links hetweeri II,(:A and tiver'sities 
are also srrengthcrl. 

Unidergr'adrate assuiciates come iostly 
from donor cuntries in tIre dexeloped 
world. These ar ustrally highly motivated 

Attendance
 

No. of No.ofparticipants countries 

19 6 
12 1 
20 10 
21 11 
22 14 

18 10 

20 9 
16 9 
16 10 

18 1 

19 10
 

201
 

yong ipeoph'lertg)lating ca'eers in inter­
natioma l'griculturc. THly must Fund their 
travel to Afr'ica, btt their board arid project 
c'oIsts y I ICA.atc paild 

I'lhc l trainics in 1986 caree60( indiviac 
roin 25 cottutrics: 16 ill Afr-ica and 9 in 
liurpe or North Amterica. Seventecn were 

graluate associts':; oil ])'ograrlnies lasting 
fron ; to 2-I utonths; 15 were tecliciatn as­
sociatcs-juior scielitists fi'oli Af'ricani re­
search inistituntes who conc to I LCA fi'"4 to 
16 weeks to 'arnspcial techniques; 12 were 
px)st-doctoral atssociates oi 2-year assign­
nrits to work with IICA stal;l 9 were un­
(l 'i'grardate assoclates; Itwvre visiting scien­
lists fhiomh African tilixersities; trid '3were re­
search fellows completing i)roJects with the 
ail ofI .CAinhbrnation, computer or labo­
ratory fihcilitics. ()f' he 60 individual trainecs, 
37 completed their studies during the year 
and 23 were resident into 1987. 
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Table 26. Individual training by country, 1986. 

Category 	 Country 

Post-doctoral Ghana 
Associate Liberia 

Sierra Leone 
Kenya 
Ethiopia 
Tanzania 
Uganda 
Mali 
Canada 


Visiting Scientist 	 Nigeria 
Kenya 
Sierra Leone 

Graduate Associate 	 Ethiopia 

Tanzania 

Uganda 

Switzerland 
USA 
FRG 
Italy 
Norway 
Ireland 

Undergraduate Nigeria 

Associate Holland 


Switzerland 

UK 

Canada 

FRG 

Technician Associate 	 Niger 
Togo 
Gambia 
Malawi 
Nigeria 
Tanzania 
Ethiopia 
Zimbabwe 
UK 

Research Fellow 	 Mali 
Sudan 
Zaire 

Grand total 

Number Total 

4
 
1
 
1
 
1
 
1 12 
1 
1 
1 
1
 

2 
1 4 
1 

7
 
1
 
1
 
1 17 
2 
1 
2 
1 
1 

2 
2 
1 9 
1 
2
 
1 

1 
1 
2 
1 
2 15 
2 
4 
1 
1 

1 
1 3 
1 

60 60 
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Library and Documentation Division
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Introduction 

IILCA's Library and l)oc ilu cntation l)ivi­
sion 1)rovides literatur and infbrmation oin 

livestock research and dcv
(.cIpcn to I .CA 
scientists, researchers working in inatioiial 
agricultnral rescarch institntions anl others 
involvel in livestock dlveholilment in Africa. 
During 1986i, the I)ivisiom strengtheied its 
activities by itIrod6lig new scrviccs ald by
imlro'ing the quality of'existing ones. 

ILCA/IDRC infbrmation projects 

The I,CA/II)R(: microfiche projvct, launch-
ed in 1978, ended in June 1986. 'I'weity-five 
Countries in sul-Salhara i A'frica were coverec 
under the pro'ject and over 20 00() 'grey lit-
erature" douiments n)icrolichd. Thliese tin-
pullished deculnelnts are nade available to 
collaborating institutes and can be accessedl 
through a series of' iublished indexes or 
through the Division's c'li tenrised daa-
base. 

A new threc-pronged project fin, an in­
tegrated livestock information service, again 
funded by I )RC, started in 1986. The pro­
ject proxides fbr detailed evaluation of the 

icli ( project, prepartat ioni of a series of' 

SpieiaiSe(I biiliographies onl slobjects Ceil­

sehctixt dissemination of information ser­v i c . 

Comnputerised informationservices 
In 1986 IL(:A's sel'ctive disselnination of 
i....rinatioti (S1)1) service provided 55f) rc­
seariters in '12 sub-Saharan African coon­
lri's with iloitlly updats of relevant world 
literature according to inlividual research 
Iiterests. Ibis service is based onl thle 

thly supply of' iflbrniation from tie 
C• Agriciltoral Bncaux In­(onilonwealhh 
terilatioiial (CAB I) and h-oli I'AO's cigrictill­
tural information servicc, ACRIS. Uilnder 
the new project, this service will be extended 
to a teotal of1" 1000(sc'iclitists. 

Fivc i~l red retros15peectivxe searelhes 
Wcrc also nimade fin. I LC:A staff and extertl I 
users on Il.(A's int'irnal database and ex­
ternal datibases. I l(,A's (latalase now con­
taibs ,II 000 entries. 

1,ib1)ra ry 

In 1986 the Library purchased 1072 books 
and acquired 1134 through donations, bring­
ing the total book collection to 20 000. The 
(Collection A" periodicals and monograph 
series no0w comlJriscs 1623 titles. The corn­
puterisation o(&the entire book collection 
Catalogue was c )ltecl (luring 1986: the 
catalogue is nox\ available on-line fbr bib­
hographic searches. In addition to books, 
the database, xxitl over 45 000 entries, also 
contains the microfiche catalogue, the list of 
serials in the library collection and some 
iii-cOineitional literattire. 

A total of' 182 000 photocopy sheets, 
IH0)0 microfiches and 8000 ILGA publica­
tions were distributcd topon request to both 
internal and external users. The "current 
titles" service, xxhich groups the contents 
pages of iournals according to five rnajor dis­
ciplines, was sent to 100 agricultural libraries 
in sub-Saharan Africa. 
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Training 
A fbriaf 2-week training c('ursc onl handling 
and (isM('Iillatioll of' agricultural itllirima-
lion ofli'led by thc )ivision was atic'ied by 
25 participants froi fiancoplinc African 
cottnli'ics. Thc Iv)iision also gav' 2 ionths 
il-scr\'ie traillil" on i ofichfIti'ch cliologyn 
to two stall' mciii bcrs fioiil liflialris of* na:-
tiotial agr'uliall- rescarch olrganisaliols ill 
Nigcia al(l Togo. 

Publications Division 

0. __b 

/ '\ 

'. 
' 

.
 

/ ,, 

ti' ,"" 

I' .I' 
-q'+.J. I"l, 

In August I098; the Pulic;tions Svc'tion and 
the Atldio-Visutls and .\apping S'cetio wcrc 
titerged to fibrn the lPblications l)ivision. 
The Division prottced a range of' ofl'iial 
ILC'A publications during 19186 - these it'(' 

Mailing and distribution 
I LCA's com pittterisc( mailing list now coIn­
lains over 7000 addresses of itstitutions and 
individuals, 63%, of'which are in Africa. El­
fI'rts have bcct iadc to ilIc'rcase the number 
(f r'ecipienits ill thosc ('outitrics that r'e'eive 
few I LCA tilblications 'eiltivc to their con­
ti'if)itiol to IL(A's btidgct oi, for Aliican 
coillitrics, relatie,( to their livestock and 
liillian pJoptlatiolis. 

listed ill the Anlexes of thtis report. 'lie Divi­
sion~also 111(1 the Cetntre's ititerital aitd (l­

itlllistt'atis llv'e )riltig Iti intiil and pro­
i , I,,.ti',(,f s to 


their.dc'larl mcills.
 
( ,nipmocd \\ith 

i~fvidedf Xs(,'vi,.-' I LCA stalfitld 

1 115,. there werc in­
critse's il tIc itnibelr of'oljo il ll.(.'\pu li­
0It ll il tle fiflowvin sries: I1C.RIearc/Ic s 

R'mpl. coli''i'c pir'oc,'eeings al microfiche 
iofexies. SigllicitntIV, tHie l)iVisiol lso in­
c itaseuf its supp)Iort for I LC(A's tI'aiuliitg ac-~ 
tivitics I)y assisting I l )l'(heill'lation Of' 

taralining nlliiitials ald ('(lcalioni~silidce
l<Sc'lial iollls. ( e/ 

I1)ring 1980 i the l)ivision Imlldhcld in­
0 '-'TISillg niintiifes of iuiteinil rcoflests for 

i\';l'tiouls scr\'liccs, ili'ludilig ph ugrlulty nII 
rIocessingti, prvOision of visiil aids, rraitsla­' 1,o iii i"d1)1 1iIting. ;il i tii li""ro fpagesTIh<vt<o 

iiiit'p by tlie Division in''e'ased by 29% 
c'oitiaecd with 1115. dc to bolh re­the 
(IlliI'etlltls of, ile( A."Xtei'ttal Prograllinic and 
Nliima'etiotI Riews of' May 19186 and t'e­
(cellt addilio;s to Il( ',A's mtailing lists. 

'Thc l)i'isi's itfrasirticture was fur­
thew intpovlcd dting the yecar by tilte itnstal­
lati ofl' a new e;itnera, a filul cryc" and a 
fteav'-dutv ltotocopier il tte lP'iint Unit, 
atlnd by uptgrlding of' the llthotypesc(ting 
cqtipment in the' Pie-Prin Unit. 

65 



List of Abbreviations 

11I ion 
Service of, F"A( I-T1S Hun tiig 1eelmnical Svr-'ices 

Al aluminiumlli NI)VI liornIaliseci difll-c('ice
ARNA B Afrlican Rvsca rel Netwvork vgtto ne

fol-Agricoli mitim BypI-oductsvetaonilX 

AGRI S 	 Agrien Iiittai nlat H P Hewl~ett-P~ackard 

AUl anlilmal units IBM\1 Initernationial Business 
i\\H11 a.I~ v'ery highdlvanced N'teIhit('s 

I-csoltioul rad~iolllttl. IB~~(P R Iterna1~tional Boardc for 
1B bl)oli Plant ( emiiec Rcsotci .es 

B3'lU.LI)( brod cIn Furow I B1 ilifi-tiols boI)0\jn 

CA31ao 	 ljitni a t 1A lcltrl I R T Inteaio anl C rps 

himiite for- the 

CFA (:nilcimlt fillalil('1(i( Semli-Arid Tropics 
Biiie-vaiix hI tcl-iUationaII 	 Ieeac 

a'i-icillu: 	 11lEAs ILCA data entry and 
ClIAT Centro I [I erna~cioll I'ldcanalyis SyStell 

Aglcutil-aTrpialI1)RC havi'rnationial D)eelopiment 
C IgINYT C i ft-lIniv iU i I dr esearch C entre ((Imnlcca) 

c i N I N \ ~ ~ N( I t I i t(r a o I C.G i titeni l 	 ix'fi((f g a r ir l 

rai clt vMazN II'HA liltertIlatioul lIstituite of,
Co c ioltl lrOIpica Agrimi ItureCo coba; l colcinSItoi NRZFH hinstilit national de 

(CS1Il( 	 Cd~llnlohI\%'ItlI Scienltific iet-rcIhdoooglu
andl Inuistrial RcscarciI (I'i()t((c ~~fo~ooi 
()rgaismliomn (\iitalia) I(NZ iti)u vIccilc

C11 	 coppcli. IimstoituIc (heeIt
I)DE 	 Dairy lhvcloilemt tgl(cciola.l c 

Iltelf)Ii5 (JAtlioJpiI) /Aonte cojloIqaalt 
D1) 	 di hvd roxv pvridili dcWpa( s c)IYes Girand L acs 
DLCG dallyI live~'eighit gaiOI IR E'NvIA hIstito de rcjptoduca( ct 
I)Ml 	 (I'111at ter cleui(joraillivilto aliiii ale 

IA 
irttiiiosothcilt assay agronomniqnes (lit Rwanda 

Sl II zyII I - i IIk cd 	 ISAR hI stitut dIes Sciences 

Fe iron IS RA hIst it cit s6,ncgaIliisdes 
F'NIEloraige .;etwork ini I.thiiai I-cclitclcics Iagric()fes 

of ( (I-III 'ilv 	 toIlI mice Cenitre (Calia) 
(;IY 	 (;seIIshadt liiilTe(IiuiscIi' K potassium~l 

/.tsaliiciii-rftit (Agency I{Sh Kenyan shilling 
fori Iccliiiicaf ( oojwtrctioll, LSD) least Significanlt clifilrncc 
Fedl. RcJ). oF(icrInan;Iy) NMg nlaglesitl

ha hiect are MNo molybdlli 
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N 
n.a. 
NARS 

NDF 
NDFRS 

SDI 

NOAA 

NPV 
NS 
OCAPROV 

p.a. 
PANESA 

nitrogen 
not availablc 
national agricultural 
research service 
neutral-detergent fibre 
National l)ryland Farming 
Research Station (Kenya) 
selective dissemination of 
infoirmation 
National Oceanic and 
Atmnosplheric Administration 
(USA) 
net i)r(scn valuc 
not significant 
Office galbonais 
(lalnlioration et dhep~rodc tiont dhe viand(e 
phosplhorus 

fatr imm 

Pasture Network fir Eastern 
and Southern Afi'ica 

PCV 
RRC 

S 
SE 
SEAI)Z 

SOI)EPRA 

SRF 

t 
TlU 
UNEP 

UNSO 

USA 11) 

packed cell volume 
Reliefand Rehabilitation 
Commission 
sulphur 
standard error 
South-Eastern Agricultural 
Developmnt Zone 
(Etliopia) 
Soci6t6 dI developpernent 
des piroductions animale 
systematic rccnnaissance 
flights 
tonne 
tro)ical livestock unit 
Uni ted Nations 
Elnvironment Programme(Kenya) 
United Nations Sahclian 
Offlice 
United States Agency for 
lInternational I)evelopment 
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Annexes
 

Staff list 
(Supervisoiy andprojessionalstaff,at I May 1987) 

l)IRECTOR GE'NEIRAL'S OFFICE 
J WValsh, Director (eneral 
R A Stctwart, .Ais/lant to the DiectorGeneral and 

Direco ofl)onor and loud Sec'a/at 
Telout \V trkalitalh, Executive .Secetar , 

11RESEARCH EP.ARNIMEI 

K j Petes, IDirci ot (q/l'Re'ori 

Zonal Research )ivision 
High lands Programme 

SJutzi, forage ..Igo int and ean Leader 
Abate I'dla, forageAgronorni.st 
Abiyc Asiatkc, .lgricultuil Engineer 
Getachew Asanicew, .l'ricultural I'conotnist 
NI Goe, AnimalScientit 
1"I kavalko, Agronomi.st (.l.sociafe Scientist)
'I'adesse "'csscuna, l)ebie Zeit S/laion Coordinator 

S W\eise,ForageAgronomiht (Re.eaich .Isiucia/e) 
\Voldeab \Voht Ma iam, I)e/te l/ethan Station 

Coordinator 

Humid Zone Programme 

I,Reynolds,.Inimal Siienti.it and Tlant leader 
A Atta-KraI, Agronomnit 

J Cobbina, ForageAgronomist (Post-doctoral 
Associate) 


1)Francis, Agro-econormiet 

Subhumid Zone Programme 

R 'onKaufinatnt, AgriculturalEcononistand 
eamnl
leaderNIaA iNlnltamc-Salccni, forage Agronomist

N Tarawali, ,'orageAgFotAnst 

Sahel Programme 

A K l)iallo, .lnimal Scientist and Team Leader 
P lIartholncw, lorage.lgronomist 
NI I Cisst', Ecologi.t 
NI )iagayet,, Animal Scientist (Post-doctral 

Associate) 
.l)iarra, Ecologist 

N l)icko, Animal Nutritionist(Niger) 
K Flofana, ChiefAccountant 
P Hiernaux, Ecologist 

H Hulc, Agronomist
 

S Nlaiga, l'eterinarian
 
S Sounmare, Sociologist
 
A Tall,Administrative Officer
 
A Ilraort,
leterinarian 

East African Rangelands Programme
 

Ethiopian rangelands
 

1.Coppock, Animal Scientist/Ecologist and 
Team Leader
 

Assela I.shewi, Ecologist/Photo-interpreter
 
Bclete e)ssalegnc, Animal.Scientist
 
Michel Corra, Ecologist
 
N .]Nichli lson, Aninal ProductionScientist
 
Tasscw G/Mcdhin, Pilot
 

Kenya rangelands 

Solonmon Bek utie,AgriculturalEconomist and 
Team Leader 

F Chabari, AgriculturalEcononist 
PN de Lecuw, Ecologist
 

A Okuonc, Administrative atnd linancialOfficer
 
I o)lePasha, Sociologist
 

Animal Science Division
 
J C NI Trail, Deputl)DirectorqfResarch 

(Aninal Science) 

Animal Nutrition Section 

1) Little, ltead ofSection 
Aklilu Askabe, Farmand Grounds ManagerE Kabaija, AnimalScientist (Post-doctoralAssociate) 
j 1)Red, Animal Nutritionist 
Tekalegn Tadesse, Analytical Chemist 
A M Said, ,nimal NtritionistMARNAB Coordinator 

Animal Reproduction and 
Heal tRUnit o n 

0 Kasali, llead ofUnit 
G Cccchini, Biochemist (Research Associate) 
NI Mat toni, Veterinarian 
E Mukassa-Mugerwa, Animal Scientist 
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B Njau, Veterinarian (Post-doctoral .1ssociate) 
S Sov'ani, Veterinarian (Research Associate) 
Tcklye Bekele, I 'eterinarian 

Livestock Productivity and 

Trypanotolerance Group 

J C M Trail, .Animal Geneticist and /h'ad )ofGroup 
K Agyevanig, .AnimalProduction Scientist 

(]1TC, Garnbia) 
G I'l eteren, I eleinarianandNetwork Coordinator 
PI try, 1,A 0 .. ociaate S ciali IT 
H MaelI, Alnial I'roduction Specialit 
S Nagda, Senior liological Data Analyst 
A Oattara, Bilingual..-. ietant to .Vetu'oA 

Coiordinat 

J M Rarieva, Iliolo..,itl Data A sistant 
\V 1 .p'['l' Animal Sii1tiltLbayadDou 
\Voudalhw Nhilatic, P olect Supervi.sor (Ethiopia) 

Small Ruminant and Camel Group 

R 'I l\'ilson, Animal Scienti.st and tHeadof Group 
1) Botriat, ..lniPau *Scenti.st 

'r Metz, Scientific Programmer
 
E Richardson, Biometrician
 
G Roscoe, Administrative Progratmnr,

A R Sayers, Biometrician 

TRAINING ANI) INFORMATION 

DE PARTM ENT 

R G Scholtens, Directorol Trainingand 
hn/briation 

ant 
Training 
I, Padolina, ,, dministrative Assistant 
\Verqu Nick sha, 'I aining and Conference Officer 

"
 

Information 

ettoLibrary and Documentation 

NIichael Hlailu, Ileadol'Documentation 
Marcos Sahlu, IleadofInfoination Processing 

Azeb Abraham, Librarian 
Publications Division 

K Gaisch, Animal Scientist(Post-doctoralAssociate)Wonafrsh, edofudio- Visal and 

Plant Science Division 

J Tothjill, Depuire Directorof/Re~eaah (llant Sciene) 
Forage Agronomy Section 

J R Lazier, Forage .-lgionomist and Head ofSection 
B Dzowela, P'ANSAI Coordinator (Kenya) 
J Hanson, Gene Bank Manager 
J M Kah, ranaga, Plant lcologist
A Russell-Simit h, borageAgronomist 

Soils and Plant 

Nutrition Section 

I Haque, Soil Scientist 

1apping Section 
I Alipui, As.sistant Editor 
S R lcckernan, tleadofEnglish Cop, Unit 
A Leymaric, EitorThnslator 

Nilanyahlishal Kebcde, ProductionManager 
PJ H Neate, Science Writer 
I) Niang, tHead of French Copy, Unit 
C tit Stoop, lrench Proofreader 

OUTREACH 1)EPARTM ENT 
M Sail, Directorof OutreachAmde \ondahash, NationalLiaison Officer 
Ephraiun Bekele, liaison Service Officer 

Alenaychu %VGiorgis, Travel Officer 
CS K anIItar, I iiting cientist ~'Tafesse Akale, Protocol Officer 

Tekalign Maio, Soil Scientist (Post-doctoral
Associate) 

Livestock Economics Division 
S G Sandford, Depuq Directorof Research 


(Economics) 


Livestock Economics Unit 
S G Sandlbrd, ltead of Unit
Addclis Amc'h, Econ.onist 

S )ebra, Economist (Post-doctoral 
Associate)

J McIntire, Economist 
Senait Seyotm, SeniorEcononic Assistant 

Comp ater Unit 

j Durkii, Computer Operations and 
Systen Manager 

ADM IN ISTRATION 
K F M GCeerts, Head ofAdministration 

BJohri, Personnel lanager 
A M Conti, Personnel Officer 
Ahmed Osnan, Assistant Personnel Officer 
F Leone. PhysicalPlant Manager 

Pietro M'onlaia, Senior MaintenanceAssistant 
Sable Kcbede, Catering Officer
Shiferaw Kebede, Regist9 Supervisor,Tekeste B Habtu, Procurement Officer 

j A 1' Thersby, WI'arden 

FINANCE 
Antonio Silla, Assistant Auditor 
Belaylt n Wondinu, ChiefAccountant 
Emmanuel Tesfamariam, Budget Officer/Internal 

Auditor 
Ncgussie Abraham, Disbursement and Collection 

Supervisor 
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Publications 

Annual Reports 
ILCA Annual Report 19&5/86 

CIPEA Rapport annuel 1984/85 

Research Reports 

Trail J C M, Sones K, Jibo J M C, Durkin J, 
Light 1) E and Murray, Max. 1985. Productiv-
ity of Boran cattle maintainedby chemoprophylaxis 
under trpanosomiasisrisk. I CA Research Re-
por 9, Addlis Aaba. 

Trail J C M, Sones K, Jibbo J M C, Durkin J, 
Light D E and Mi ray, Max. 1986. ?roducti-
viti de bovins Boran protegis par chimioprophy­
laxie contre la trypanosomiase. I ICA Research 
Report 9, Addis Ababa. 

Kiwuwa G [, TrailJ C M, Kurtu M Y, Getachew 
Worku, Anderson F M and Durkin .J. 1986. 
Productivitide bovins laitiers mitis dans leiregion 
d'Arsi en Ethiopie. II.CA Research Report 11, 
Addis Ahaba. 

Agyemang K and Nkhonjera 1,P).1986. Evaluation 
of the productivilvof crossbreddairy cattle on snall­
holder and Government farms in the Republic Y 
Malawi. I LCA Research Report 12, Addis 
Ababa. 

Wagenaar K T, l)iallo A and Sayers A R. 1986. 
Productivitvof transhumantFulanicattle in the inner 
Nigerdelta of Mali. ILCA Research Report 13, 
Addis Ababa. 

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

Monograph 

CIPEA/Ministre Kenyen de l'Environnenent 
et des Resources Naturelles/Prograinme des 
Nations Unies pour l'Environnement. 1986. 
Enquites h basse altitude.CI PEA Monographic 4, 
Addis Ababa. 

Bulletins 

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

Newsletters 
ILCA Newsletter Vol. 5 (Nos 1, 2, 3 and 4) (E and 

F)* 

ALPAN Newsletter Nos 3 and 4 (E and F) 

ALPANNewsletterSupplements 3 and 4 (E and F) 
ALPAN Network Papers 7, 8, 9, 10, 11 and 12 
PGRCE-ILCA Gennplasm Neasletter Nos 10, 11 

and 12 
Iorage Network in Ethiopia Newsletter Nos 10, 11 

and 12 
PANESA Newsletter Nos 2and 3 

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

Manual 

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

Indexes/Biblographies 
Surnberg j E. 1986. Gliricidiasepium (Jacq.) Steud: 

A selected bibliograpy.Addis Ababa. 

Documentation Services. 1986. Index to livestock 
literaturemicrofiched in Zimbabwe. Addis Ababa. 

Documentation Services. 1986. Index des documents 

microfichis par l'equipe CIPEA/CDR1 au Binin. 
Addis Abaha. 

Conference reports 
Haque I,Jutzi S and Neate PJ H (eds). 1986. Po­

tentialsofforage legumes in farmingsystems ofsub-
Saharan Africa. Proceedings of a workshopheld at ILCA, Addis Ababa, Ethiopia, 16-19 
Septemher 1985. ILCA, Addis Ababa. 

* E = English; F = French. 
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ARNAB (Agricultural Research Network for 
Agricultural Byproducts). 1986. Towards opti-
malfeeding ofagriculturalbyproducts to livestock in 
Africa. Proceedings of a workshop held at 
Alexandria University, Alexandria, Egypt, 
October 1985. ILCA, Addis Ababa. 

Papers, books and chapters of books 

Aken'Ova M E. 1986. In vitro germination of 
Gliricidiasepium pollen. NitrogenFixing TreeRe-
search Reports 4: 25-26. 

Aken'Ova M E and Atta-Krah A N. 1986. Con-
trol of spear grass (inperata o'lindrica (L.)
Beauv) in an alley cropping fallow. Nitrogen 
Fixing Tree Research Reports4: 27-28. 

Aken'Ova M E and SumbergJ E. 1986. Observa-
tions of the pollination system of Gliricidia 
sepium. Nitiogen Fixing Tree Research Reports 
4: 29-30. 

Bourzat D. 1986. lnquetes et analyses niultidi-
mensionnelles: application 5 un cas concret 
de rechercle-dcveloppement. Rev. Elev. Mid. 
Viet. Pays Trop. 39:13-20. 

Coppock D Land Dctling.J K. 1986. Alteration of 
bison and black-tailed urairie dog grazing 
interaction by prescribed burning. J il'idi. 
Alanage. 50(3):452-155. 

Coppock D L, Ellis 1 , and Swift D M. 1986. 
Livestock fieeding ecology and resource utili-
zation in a nomadic pastoral ecosystem. J. 
Appl. Ecol. 23(2):573-584. 

Coppock D L, Swift 1) M and EllisJ E. 1986. Sea-
sonal nutritional characteristics of livestock 
diets in a nomadic pastoral :,Losystem. J. 
Appl. Ecol. 23(2):585-596. 

Coppock D L, Swift 1) M, EllisJ E and Galvin K. 
1986. Seasonal patterns of energy allocation 
to basal metabolism, activity and production
for livestock in a nomadic pastoral ecosystem. 
J. Agric. Sci. (Camb.) 107:357-365. 

Henricksen B L. 1986. Reflections on drought:
Ethiopia 1983-1984. Int. J. Remote Sensing 
7(1): 1447-1451. 

Henricksen B L and DurkiaJ W. 1986. Growing 
period and drought early warning in Africa 
using satellite data. Inl. J. Re note Sensing
7(11): 1583-1608. 

Hiernaux P H YandJustice C O. 1986. Suivi du 
d~veloppement vrg6tal au cours de l'6t6 1984 
dans le Sahel malien. Int. J. Remote Sensing7(11): 1515-1531. 

Justice CO and Hiernaux P H Y. 1986. Monitor-
ing the grasslands of the Sahel using NOAA 
AVHRR data: Niger 1983. Int.J.Remote Sens-
ng 7(1):1475-1497. 

Kuit H G, Traor6 A and Wilson R T. 1986. Live-
stock production in central Mali: Ownership, 

von Kaufmann R, Cliater S and Blench R. 1986. 
Livestock systems research in Nigeria's subhumid 
zone. Procecding. of the Second ILCA/ 
NAPRI Symposium held in Kaduna, 
Nigeria, 29 October-2 November 1984. 
ILCA, Addis Ababa. 

management and productivity of poultry in 
.etraditional sector. Trop. Anim. HealthProd. 

18:222-231. 

Mohamed-Saleem M A and von Kaufmann R. 
1986. Effect ofphosphoru- application on the 
productivity and quality o'"three Stylosanthes 
cultivars. Trop. Agric. (Trinidad) 63(3):212­
216. 

Mclntiie J. 1986. Constraints to fertilizer use in 
sub-Saharan Africa. In: Uzo Mokwunye and 
Paul L G Viek (eds), ManagementoJ nitrogenand 
phosphorusfertilizers in sub-SaharanAfrica. Else­
vier, Amsterdam, The Netherlands. 

Mohamed-Saleem M A and Otsyina R M. 1986. 
Grain yields of maize and the nitrogen contri­
bution followingSylosanthespasture in the Nige­
nan subhumid zone. Exp. Agric. 22:207-214. 

Molamed-Saleem 	M A, Otsyina R M and But­
terworth M 1-1.1986. Performance of Stylo­
santhes hamata cv Verano as influenced by nu­
trient changes. Trop. Agric. (Trinidad) 
63(3):217-220. 

Mohamed-Saleem M A and Suleiman H. 1986. 
Fodder banks: l)ry-season feed supplementa­
tion for traditionally managed cattle in the 
subhumid zone. WforldAnim. Rev. 59:11-17. 

Nicholson M J. 1986. The effect of drinking fre­
quency on some aspects of the productivity of
 
zebu cattle. J. Agric. Sci. (Camb.) 108:111­
117. 

Powell J M. 1986. Manure for cropping: A case
 
study from central Nigeria. Exp. Agric. 22: 15­

24.
 
Reed .J D. 1986. Rclationships among soluble
 

phenolics, insoluble proanthocyanidins and 
fiber in East African browse species.j. Range 
Manage. 39:5-7. 

Stewart 	R. 1986. Prospects for livestock produc­
tion in tsetse-infested Africa. Impact ofScience 
on Society 142:117-125. (Also available as 
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in hIflbrmnatioi, I)-wunentatiotcla d libraries, Juone 1986.Badv'n-Badcn, Federal Republic of' 3ernazny, 
NIliI~1 986. International Symposiu m on Drought Predic­

tion, )efection, Impact Assessment and Res-Consultation of Plant (;t.cti e Resources in poilse, Uniiersity of Nebraska, September
SAI)CC Cititttri's. I.tsaka, Zambia, Sep- 1986. 
teinber 1986. International Sy m pos iuii on the Conservation 

Coiordina tion de la Recherche pour It I).'tlhppe- and Utilisation of F'thiopian Germplasm, 
ment des Petits Rulinaunts en Afriic, CTA/ Addis Ababa, E'thiopia, October 1986. 
FEC/CT/ /I INI V\T, France,October 1986. International Trypanotoleraite Centre, Council 

Crop- Livestock Systems Research w\,rkshop, Necting, Banjul, Gambia, October 1986. 
Khon Ka ii, ThailandJuly 1916. NIINISIS Advanced Training Course and 

EEC-Convicwd Meeting on the Systran System NJ INISIS Users' Group Meeting, Singapore, 
of Machine, Tvanslatio, luxe'ibourg, lFeb- October 1986. 
rmary 1986. Nairobi Cluster/Kenya Veterinary Association 

Elleventh Nfeetug ofti' Nigerian Society of Aiii-	 joint Meeting, Nairobi, Kenya, October 
1986.ial Producti l, Ahinadu Bllo Unikvye rsiNy, 

Zaria, March 1986. Nairobi Cluster Meetings, February/june/Oc­
tober 1986.I"AO Commission oin Afriican Aninal 'rypan-s o i Ia sis , Il t ri th Session, 	 National Crop Imrovemett Conference, Insti-O tt a itdolo tg ii. N t o t r l x l r v m / t C n e e c , I s i 

N ou rth6. l Lte of Agricultural Research, Nazret,Ethiopia, April 1986.
FAO Expert Consultatin on Biotecnology fir National Workshop on Food Str'tegies for 

Livesto k rod tion i n d I eth,1k86. Ethiopia, Alemaya University o, . .griculture,
Italy, October 198. Dire Dawa, Ethiolia, December 1986. 

FAO Middle and Near East Animal Productitm Ninth Sessioa of the Commission of Agrometeo-
Development Project Confi.relce oin Camels, rology, World Meteorological Organisation,
FAO/Ministry of Livestock, Kuwait, Oc- Madrid, Spain, November 1986. 
tober 1986. 

OAU/SAFGRAD International Drought Sym-Fifth International Coitfc'ence of Institutions of posium on Food Grain Production in the 
Tropical Veterinary Medicine, Malaysia, Semi-arid Regions of Africa, Nairobi, Kenya, 
August 1986. May 1986. 

Fifth SR-CRSP Annual Workshop, Nairobi, Post Conference International AVI-IRR Work-
Kenya, November 1986. shop, Melbourne, Australia, September 1986. 
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Second Conference of the African Association for 
Biological Nitrogen Fixation, Cairo, Egypt, 
December 1986. 

Second International Symposium on the Flora of 
Ethiopia and Plants of E'astern and North-
Eastern Africa and Southern Arabia, AddisAbaba University, October 1986. 


Abaa Uivcsit,
Otobr 186.Technique 
Second West African Integrated Livestock Sys-

temis Networkshop on "The Introduction, In-
tensification and )iversification of the Use 
of Animal Power in Vest African Farming
Systems: Implications at tile Farm ILel, 
held jointly by the Farming Systems Suppiort 
Project, University of Florida, USA, and the 
Sierra L.eone Work Oxen Project, Freetown, 
Sierra Leone, September 1986. 

Sixth Annual Farming Systems Rescir t ,,, FIX-
tension Symposiitl, Kansas State Univer-
sity, Manhattan, Kansas, October 1986. 

Special Program for African Agricultural Re-
search (SPAAR), Network Task Force Meet-
ing, Brussels, Belgium,.January 1986. 

State Farm Managers' Workshop, Ambo, l;thiolia , 
April 19116. 

Strat6gies de l)tveloppenent de I'El-evage Pas-
toral au Niger, .linist6re de I)C3veloppenient 
Rural, Niger, February 1986. 

Symposi iin oii Plains Indian (tlhures: Past and 
Present Meanings, Center Ibr Great Plains 
Studies, University of'Nebraska, March 1986. 

The Potential of'Smatl Ruminants in Eastern and 
Southern Africa, IBAR/OAU, Kenya, August 
1986. 

Third International I)LG Symposium, Coslar, 
Federal Republic o!eGermany, May 1986. 

Third Meeting of the Coiitt( Scientitique et 
of INRZFI 1, Mali, May 1986. 

f IN GnMaT o i i, A to 
Third World (]Oli rress on Genetics Applied to 

Livestock Production, University of Nebraska,
*July 1986. 

Twe itieth International Symposium of Remote 
Sensing of lie Eu]vironmeit, Nairobi, Kenya, 
lDecember 1986. 

Twcnty-first International Seed Testiig Associa­
tion Congcess, Brisbane, Australia, July 
1986. 

37 '' Confi~rencc Aniuelle de la F6&ration 
Europ6enne de la Zootechnie, FEZ, Hungary, 
September 1986. 

Workshop on Biological and Genetic Control of 
Leucaena psyllid, NFTA, Hawaii, November 
1986. 

Workshop out Research on Sonal!holder Dairy, 
Small Ruminants and Pig and Poultry Pro­
duction in SADCC Countries, SACCAR, 
Lesotlhn, November 1986. 

Workshop oii Review of Soil Science Research in 
Ethiopia, Addis Ababa, February 1986. 

78 



Financial summary
 

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

Current assets 
Cash 
Receivable from - donors 

- employees 
- others 

Inventories 

Deposits and prepayments 


Total current assets 

Fixed assets 
Buildings 
Research and laboratory equipment 
Computer 
Furnishings and office equipment 
Vehicles and aircraft 
Other 

Total fixed assets 

Total assets 

(US$ '000) 

ASSETS 

1986 1985 
4252 7237 
1681 938 

26 34 
350 501 
697 540 
250 117 

7256 9367 

9284 8820 
2406 1972 
1 282 978 
2512 2345 
2266 1831 

142 127 

17 892 16 073 

25 148 25 440 

LIABILITIES AND FUND BALANCES
 

Current liabilities 
Accounts payable employees 

Other payables and accruals 

Contributions received in advance 


Total current liabilities 

Fund balances 
Invested in fixed assets 

Working capital 

Capiital development fund 


Total fund balances 

Total liabilities 7.ld fund balances 

329 362 
3816 3702 

839 4040 

4984 8104 

17 892 16 073 
1972 1063 

300 200 

20 164 17 336 

25 148 25 440 
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International Livestock Centre for Africa

Statement of Revenue, Expenditure and Fund Balances
 

for the year ended December 31, 1986
 

Revenue 


CGIAR contributions 

Special project grants 

Earned income 

Capital development fund 


Total revenue 

Operating expenditure
Research 
Information services 
Training and conferences 
General administration & operations
Board and management 

Total operating expenditure 

Capital expenditure 

Special projects 

Total expenditure 

(US$ '000) 

1986 1985 

15 176 13 803 
2077 1 675 

115 193 
439 470 

17 807 16 141 

8638 8362 
1291 1 133 
1 142 1070 
1 068 1 549 

764 506 

12,903 12 620 

1818 1765 
2077 1391 

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

FUND BALANCES 
Opening balances 

Core 1063 487Special projects 1 (151)Capital development fund 200 562 
Total opening balances 1 263 898 

Excess of revenue over expenditure 1009 365 
Closing balances

Working capital 1 972 1063Capital development fund 300 200 
Total closing balances 2272 1263 
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International Livestock Centre for Africa
 
Schedule of CGIAR Contributions and Special Project Grants
 

for the year ended December 31, 1986
 

CGIAR Contributions 
African Development Bank 
Australia 

Austria 
Belgium 
Canada 
China 
Denmark 
Finland 
France 
Germany - Federal Republic 
India 
International Development Association (World Bank) 
International Development Research Centre (IDRC) 
International Fund for Agricultural )evelopment (IFAD) 
Ireland 
Italy 
Netherlands 
Nigeria 
Norway 
Organization of Petroleum Exporting Countries (OPEC) 
Sweden 

Switzerland 

United Kingdom 

United States of America (USA ID) 

Stabilization Fund 


Total CGIAR contributions 

Special project grants 
Australia (ACIAR) 

Australia (CSI RO) 

Belgium 

Canada 

CARE- Ethiopia 

Caritas (Switzerland) 

Christian Relief Development Agency (CRDA) 

City of Beursel 

Deutsche Gesellschaft fLi [echnische
 

Zusammenarbeit (GT2§I 

Egyptian Technical Coopcation Fund for Africa 

European Economic Commission (EEC) 

Ford Foundation 

International Board for Plant Genetic Resources (IBPGR) 
International Development Research Centre (IDRC) 
Ireland 
Medios 
Nigeria (FLD) 
Norway 
Oxfam America 

Total C/F 

1986 1985
 
200 ­
295 281
 
175 ­
672 481
 
718 549
 
- 33
 

254 184
 
391 250
 
200 117
 
746 626
 

25 ­
3 200 3 450
 

268 143
 
- 500 

343 172
 
1 487 1 681
 

324 244
 
45 167
 

414 283
 
63 ­

359 251
 
1 091 612
 

431 302
 
3 475 3 175
 

- 302 
15 176 13 803
 

- 7
 
8 ­

63 ­
- 25
 
69 40
 
63 ­
11
 
I ­

422 130
 
- 17
 

622 423
 
34 56
 
22 47
 

143 186
 
3
 

10 ­
11 304
 

150 ­
132 ­

1764 1 235
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CGIAR Contributionsand SpecialProjectGrants (Cont'd) 
(US$ ()()) 1986 1985 

Total B/F 1764 1235 
Royal Shakespeare Company 
Tufts University/USAI) 
United Nations Environmental Progrannie (UNEP) 
United Nations Sahelian Office (UNSO) 

31 
-
25 
30 

-
256 

15 
-

United States of America (USA I1))
World Vision 

Total special project grants 

227 
-

2 077 

91 
78 

1 675 

Source and application of funds, 1986 and 1985 
US$17 807 000 INCOME US$16 141000 

1986 1985 

CGIAR
 
Unrestricted core


70% 69%
 

15%______________ CGIAR 
Restricted core 

12% 

3% 

US$ 16 798 000 

Special projects 
Capital development fund 

and other 
EXPENDITURE 

10% 

14% 

US$15 776 000 

1986 1985 

51% 

Research 

53% 

. t4%Inform ation and training : 4% -

82 

5% 
3% 
4%F 

11% 

12% 

Capital 

Special projects 

Operations and maintenance 
General administration 

Board and management '3% 

9% 

7% 
3% 


