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Foreword

Demand for meat and milk is projected to double by the year 2020 These mcreases
will pnmanly be m developmg countnes 1 Two thuds of the world's hvestock are
found m developmg countnes and most are owned by rural smallholders Increased
demand for hvestock products should enable smallholder hvestock producers to m
crease theu mcome And consumers m developmg countnes, who w111 be mcreasmgly
urban, WIll also benefIt if mcreased supphes of hvestock products are available and af
fordable Research to improve hvestock productiVity will, therefore, benefit both pro
ducers and consumers of hvestock products But mcreasmg productivity IS not
sufficient The challenges to mamtammg envuonmental quahty and managmg natu
ral resources must be addressed as well Agam, research can help meet these environ
mental challenges

The thread that ties together the artlCles m this Annual Report is 'LIvestock, peo
ple and the envuonment' The placmg of 'people' m the middle IS dehberate People,
theu needs, their hopes and their deSlres for a better hfe are central to efforts alffied
at protectmg or enhancmg the environment If they are not gIVen this central role,
such efforts are doomed to fall

The flrSt article (Ltvestock and nutrtent cycling maintaining a balance) clearly shows
how hvestock support mtensifIed agncultural productIOn systems Replemshmg plant
nutnents and orgamc matter m the sOlI is the baSiS of sustamable agnculture ThiS is
a role for hvestock that smallholder farmers m the developmg world readl1y recogmse
and one that was known-but now often forgotten-by farmers m temperate, devel
oped countnes

Making sense-and use-of genetIc dIverSIty highhghts the role for mdigenous ammal
genetic resources m the low-external-mput productIOn systems used by the vast ma
Jonty of the world's smallholder farmers Indigenous populatIOns have 'evolved' m
these low-mput systems and carry valuable traits such as reSistance to diseases and
the ablhtIes to survive on poor-quahty dIets and tolerate harsh chmates Charactens
mg thiS valuable biodiverSIty is a crucial fIrst step towards protectmg it for future
use by the world's smallholder farmers

TLRI's bIOtechnology research accounts for about 25% of the total annual CGIAR
mvestment m biotechnology Improvmg productivIty and reducmg wastage from dIS
ease and parasites have real environmental benefIts, as the two articles Aspects of bIO
technology research at ILRI and DIagnostIcs and the envIronment demonstrate In
partlCular, ILRI's blOtechnology research alms for better-targeted, more envuonmen
tally fnendly approaches to alleviatmg the dIsease constramts facmg smallholder hve
stock productIOn

Smallholder datrYlng-tntlmate lInks between people and ltvestock agam demonstrates
the central role hvestock can play m lmprovmg the lIves of rural people Without de
gradmg the enVIronment ThiS artiCle stresses the need for a systems approach to
development-onented research, an approach that takes mto account both productiVIty
and sustamabihty

1 Delgado C, COUbOlS C and Rosegrant M 1998 Global food demand and the contnbutlOn of livestock as we enter
the new millemum In Gill EM, Smith T, Pollot G and Owen E (eds), Food Lands and Llvelthoods Setting Research
Agendas for Ammal SCIence Proceedmgs, BSAS/CTA InternatIonal Conference, NaIrobI Kenya
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Concerns have been expressed that wIdespread envIronmental degrada
tIOn would follow the control of the tsetse fly and trypanosomosis m sub
Saharan Afnca Another VIew IS that trypanosomosis wIll gradually be
eradIcated as agnculture mtensIfIes and land use changes The artIcle Impact
of trypanosomosts control presents research-based mformatIon on these con
cerns and Issues

ILRI m Latm Amertca focuses on the globalIsation of ILRI's programmes
and the central theme of 'LIvestock, people and the enVIronment' m the m
stitute's programme The global electromc consultatIOn reported on m Bal
ancmg human needs, lIvestock and the enVtronment was part of the broader
multI donor, multI-partner study on LIvestock and the EnvIronment Fmd
mg a Balance 2 ThIs conference and the study fIndmgs have been an Important
mfluence shapmg ILRI's research actIVItIes

The requIrements for development-onented lIvestock research are great
and resources are lImIted Progress wIll only be realIsed through partnershIps
WIth others For ILRI, these partnershIps mclude those WIth other CGIAR
centres and theIr national partners m the ecoreglOnal consortIa that are sup
ported by the SystemWIde LIvestock Programme, WIth SCIentIsts from ad
vanced research mstitutes m CGIAR member countnes, and, Importantly
WIth natIonal research mstitutes, umversities and NGOs m developmg
countnes The values gamed from these partnershIps were recogmsed m
1997 by the CGIAR ChaIrman's Award for Outstandmg SCIentifIC Partner
ShIp to the Kenya Agncultural Research InstItute (KARl) and ILRI-an ap
propnate award because of the emphaSIS of thIS partnershIp on 'LIvestock,
people and the enVIronment'

NeVIlle Clarke
ChaIrman
ILRI Board of Trustees

Hank FItzhugh
DIrector General
ILRI

2 de Haan C, Stemfeld H and Blackburn H 1997 LIvestock and the EnVIronment Fmdmg a Balance European
CommISSIon Drrectorate-General for Development WREN MedIa, Suffolk, England, UK 115 pp
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Livestock and nutrient cycling:
maintaining a balance
Crop farmmg takes It out of the sOlI-nutnents, that IS

Farmers plant theIr crops, harvest the plants and typIcally cart them
away to the homestead, where the gram IS removed and eIther eaten by the
famlly or sold The remams of the plant mayor may not be returned to the
fIelds

ObvIously, there IS a net loss of nutnents from the cropland, a loss that
can be dramatIc If crop resIdues are not returned to the SOll InevItably, land
that IS cropped year m, year out wIthout any nutnents bemg added will not
contmue to support the same yields-crop yIelds fall

The role of lIvestock m helpmg put nutnents back mto SOll IS well
known by the world's small-scale farmers and by SOll and lIvestock experts
But m developed countnes, where artIfIcial fertllisers are abundant and
affordable, thIs role of lIvestock IS m danger of bemg forgotten In the devel
oped world, lIvestock are now seen as consummg resources and producmg
pollutants But that was not always the case Before modern, mtensive pro
ductIon systems, farmers kept lIvestock as much for theIr ability to proVide
fertlliser as for theu products-rnl1k, meat, tractive power In the 1840s,
Philip Pusey stated that the practIce of fattenmg cattle on arable farms m
England was 'not from a VIew to profIt m the sale of meat, but for the
productIon of dung, and the consequent mcrease of the corn crop' (Pusey
P 1842 On the progress of agncultural knowledge dunng the last four
years journal of the Royal AgrIcultural SocIety of England III 205)

The contnbutlOn that lIvestock
make to crop productIon IS
strongly mfluenced by human
population denSIty, croppmg mten
Sity and clImate At one extreme,
m and lands unSUitable for crop
pmg, pastoralIsm IS the only op
tIOn for sustammg lIvelIhoods
With nsmg population denSIty and
higher ramfall, there IS mcreasmg
mteractIon between lIvestock and
crops-lIvestock come to rely on
crops for part of theu feed, whIle
crops benefIt from nutnents delIv
ered as faeces and urme from the
lIvestock At the other extreme, m
densely populated, mtensively
cropped regIOns, such as South-East
ASIa, lIvestock are hIghly valued by
farmers as a means of producmg
fertlliser, convertmg plant matenal

Grazmg cattle on crop reSIdues m
semI-and West Afnca LIvestock
manure and urme are VItal
sources ofnutrtents for crop
productIon m many parts ofthe
developmg world
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LIvestock In zero-grazmg units, Irke these, commonly trample the unpal
atable porttOn oftheIr feed underfoot, where It ml>.es with faeces and
unne The resultant 'compost' IS e\cellent fertllrser for crops

qUickly and effIcIently mto a form
that can be applied to the soJ.1 to
mamtam crop yields

Two routes from soil
to soil

Why mvolve livestock m cycling
nutrIents 10 crops back to soil?
Why not just put the crop resIdues
back on the land and let them
decompose?

There are several reasons why
livestock are Important to thIS pro
cess on smallholder farms FlfStly,
cereal crop resIdues are often rela
tively slow to decompose In sOlI,
so It can be a long time before the
nutrIents m the crop resIdues be
come available to the subsequent
crop Also, while the soil mIcrobes
are breakmg down the crop resl
dues, they can actually tie up sOlI
mtrogen for theIr own use, reduc
mg the amount of mtrogen avail
able to plants Thus, It may be
months before the nutnents are
available to plants

However, If one feeds crop resI
dues to rummant livestock, mI
crobes m the ammal's stomach
break down the plant matenals rap
Idly The excreta-faeces and
unne-produced contam nutnents
10 forms that are more readily
avatlable to plants The nutnents
not excreted are converted to valu
able ammal products-mIlk, meat,
fIbre, tractive power etc

LIvestock do more than speed
up nutnent turnover through the
process of digestion As ammals
eat the palatable parts of the crop
resIdues-the leaves for example
10edIble fractIons such as the
stems are trampled underfoot (par
tIcularly If ammals are stall-fed),
where they mIX WIth the faeces
and soak up unne Trampling by
the ammal breaks up the stover,

2

speedmg the decompositIon process

and mcreas10g the capacity of the
stover to absorb unne Nitrogen m

ammal unne IS commonly 'lost'

through volatilisatIOn, but usmg

crop reSidues to soak up the unne

Improves nutnent 'capture' 'A.m
mal processed' medIble fractIOns of
crop reSidues compost faster, mak
mg the nutnents m them aVaIlable
sooner

ILRI currently has two pro

grammes that focus on livestock
and nutnent cycImg, one m Niger,
m the semI and tropICS, and one m
the East Afncan hIghlands Circum
stances are radICally dIfferent be
tween these two regIOns, but the
key role of livestock m promotmg
sustamable production systems
lmks them

Livestock protect
fragile lands

The semi and zone mdudes parts
of 48 developmg countnes m
Afnca, ASia and Latm Amema,
home to roughly one SIxth of the
world's populatIOn

ThIS IS one of the most fragrIe,
vulnerable agro ecologICal zones
Its SOlIs are sandy, contam little or
gamc matter, are poorly structured
and hold little water Many of
them crust over eaSIly when they
dry, makmg It dIfficult for seeds to
germmate, and they are all easIly
eroded by water and by wmd

Large parts of the world's semi
and lands can only be used sustam
ably by rummant livestock, and
then only If thelf numbers are con



ILRI research has shown that corrallmg cattle and sheep overntght on
croplands results m much htgher ytelds from subsequent crops than
coljeettng manure and spreadmg It over a stmtlar area

trolled and they are free to move
over long distances, followmg the
region's sparse and erratiC ram But
mcreasmg human populatlOn is re
dUClng the freedom of hvestock
herders to roam and dnvmg
farmers to crop land that once
was under permanent grassland,
exposmg the sou to eroslOn and
depnvmg hvestock of grazmg Even
where croppmg IS feasible, the
traditiOnal fallowmg system has
broken down under the pressure to
produce more food, hastenmg the
dechne m the already low sou fer
tUlty The hlgh pnce of morgamc
fertulsers, mappropnate pohCles
and dlffiCulties in gettmg agncul
tural inputs to rural areas mean
that few farmers use 1mproved
crop vanetles or fertulsers Manure
IS often the only fertillser used by
smallholder farmers in tills zone

The easy answers are not to cul
tlvate frague land and to hmlt the
number of hvestock kept on the
land But such easy remedies don't
work in the real world What
farmers and hvestock owners need
are optiOns that help them pro
duce the food and mcome they
need to provlde for theu famllies
and to contnbute to the develop
ment of thelr sOCleties One such
optiOn-indeed one of very few
workable optiOns-is to mtegrate
croppmg and hvestock reanng m
ways that allow each actiVity to
support the other, mmimlSlng com
petitiOn for resources ThiS IS the
approach that ILRI is adoptmg
With itS partners and colleagues m
these fragIle areas

ILRI has a research team based
m Niger at the Sahehan Center of
the Internatlonal Crops Research
Institute for the Semi-And TropiCS
(ICRISAn and another based at
ICRISAT's ASia Center m India,
addressmg ways to improve
crop-livestock mtegration and its

contnbutiOn to food secunty in
the seml-and tropiCS

Livestock and nutrient
cycling transfers in
the semi-arid lone

In the past, and to some extent
still, pastorahsts bartered With
farmers, exchangmg theu hve
stock's manure for crop resldues
and water owned by the farmers
But pastorahsm IS dechnmg m the
face of drought and population
pressure Slowly but surely, mte
grated crop-hvestock systems are
replacmg tills mterplay of separate
hvestock and croppmg systems

There are many competmg de
mands placed on croppmg systems
in the semi-and zone Crop reSi
dues are a vltal source of hvestock
feed m parts of serm-and Afuca,
crop reSidues provlde nearly half
the hvestock's feed mtake through
out the year and up to four-flfths
of feed dunng cntlcal penods Yet
many farmers use the long, strong

stems of crops such as sorghum
and millet as buIldmg matenal or
as fuel Alternatively, reSidues
could be mcorporated mto the
sandy sOll to ralse ItS orgamc mat
ter content and ItS ability to retam
water

Surpnsmgly, studies by ILRI
and Its partners m villages m Nlger
show that, desplte the small
amount of vegetatlon left on range
lands and crop &elds by the end of
the dry season, hvestock eat less
than a flfth of the vegetatiOn from
rangelands and only a tenth of the
crop resldues and weeds left on
fIelds after harvest

There are too few hvestock,
and too httle grazmg land, for
farmers to effectlvely manure all
theu fIelds every year As a result,
farmers m serm-and regions have
developed systems for concentrat
mg nutnents from the grazmg
land to selected fIelds, or even
parts of fIelds that they feel are
partiCularly short of nutnents

Studles suggest that, m serm
and West Afnca, 10 to 30 hectares
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Croplands In semt-and West Afnca Wahout ltvestock-medtated
nutrtent cycling cropping would be untenable In thts zone wahout
greater Inputs ofchemtcal ferttltsers

of grazmg land are needed to pro
vide enough manure to support
contmuous croppmg of millet on
one hectare of cropland If there are
no 'external' mputs such as fertI
hser or supplementary feed for the

lIvestock Thus, the maXImum pro

portlOn of the land that can be

cropped sustamably based only on
nutnent transfers from rangeland
IS between 4 and 9%

But the vast maJonty of these
studies use data on hvestock popu
latiOns and land-use types aggre
gated over vast areas The ILRI-Ied
research shows that local-village
or even household-Ievel-chffer
ences m management practiCes can
have dramatic effects on the sus

tamablhty of mtegrated crop
hvestock systems Differences m
farmers' productlOn goals, resource
endowments and SOClO-economlc
condltlOns create different oppor
tumties for farmers to explOlt crop
reSidues, rangeland and other poten
tial feed resources and for them to
practise nutnent cyclmg

The research m Niger has been
studymg nutnent management m
several villages covenng a range of
chmatlc condltlOns, croppmg mten
sltIes and hvestock populatlOns
The proportlOn of land that was

manured m these villages ranged

from only 3% m the vtllage With

the largest cropped area and the
fewest hvestock to 22% m the vI1
lage With the smallest cropped area
but an mtermedlate number of lIve

stock As might be expected,
farmers who apphed manure had
more hvestock and fallowed less
land than did farmers who did not
apply manure

These studies have also shown
marked changes m labour requrre
ments and hvestock management

as the proportiOn of cropped land
mcreases The declme m grazmg
land associated With mcreased crop
pmg forces farmers to move their
hvestock out of the village area dur
mg the croppmg season, or to rely
mcreasmgly on stall-feedmg therr
ammals Either optlOn mcreases

the need for labour dunng the wet
season

Increasmg grazmg pressure on
the rangelands near some of the vil
lages IS leadmg to changes m the
composltlOn of the rangelands
Near the village of Kodey, where
62% of the land IS cultivated, the
grazmg pressure on the remammg
rangeland IS so high dunng the
wet season that the ammals are
eatmg over three-quarters of all the
plant matenal that grows IneVI
tably, palatable, nutntious plants
are bemg replaced by plants that
the hvestock prefer not to eat

Over a year, the amount of nu
tnents harvested from rangelands
by grazmg hvestock and excreted
m manure could compensate for be
tween a fIfth and a quarter of the
nutnents harvested m crops from
croplands However, other ILRI
studies have shown that applymg
both manure and unne dramati
cally mcreases the amount of both
mtrogen and phosphorus made
available to plants Thus, changes
mammal management, particu
larly to mcrease corrallmg on crop
lands rather than hand-spreadmg
manure, would Improve the nutn
ent transfer process

ObvlOusly, croppmg m thiS re
glon cannot be sustamed by ltve
stock mediated nutnent transfers
alone-nutrients Will have to be
brought mto the system from out
Side, either as supplementary feed
for the hvestock or as morgamc fer
tiliser or both IiRI and Its part
ners are contmumg to study the
SOCIal, economIC and environ
mental Impact of thiS and to Ident
lEy optlOns such as economIC
mcentlves, pohCles and mstl
tutlOnal changes that can faCIlitate
the adoptIon of technIcal Illter
ventlOns III the semi and zone

The research III Niger IS cur
rently funded by the InternatIOnal
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Fund for Agncultural Development
(IFAD) and the Internatlonal Devel
opment Research Centre (IDRC),
Canada Previous fundmg came
from the Rockefeller FoundatlOn
and BASF, Germany

Livestock and nutrient
cycling in intensive
smallholder dairy
systems

The farmmg systems m the East
Afncan highlands are radically dif
ferent from those m the semi-and
tropiCS, except m their rehance on
hvestock for cychng nutnents and
the contnbutlon that ammals
make to mamtammg agncultural
sustamabihty

The East Afncan highlands are
densely populated and mtensively
farmed-farm Sizes are now down
to less than one hectare per family
The time between harvest of the
first maize crop and plantmg of
the second is now only two weeks
m the central Kenya highlands as
demand for staple food soars Such
croppmg practiCes on small land
areas can only be sustamed if

farmers put a lot of effort mto
mamtammg and improvmg SOlI
fertihty

In this zone, research by ILRI
and a consortlum of natlOnal and
mternatlonal partners, funded by
the Department for International
Development (DFID), UK, the
Canadian International Develop
ment Agency (CIDA) and the
Rockefeller Foundatlon, focuses on
smallholder crop-dairy farms With
such a high populatlOn denSity,
there is a ready market for mtlk
and dairy products and smallholder

IntenSIve smallholder agrtwlture
In the East Afrtcan hIghlands
(left) and In Aslt1 (below) LIve
stock play vttal roles In support
Ing such mtenslve croppll1g
systems

farmers are rallymg to meet the
demand However, ask any farmer
why she or he keeps a dairy cow
and manure Will be ranked along
Side milk production

Smallholders value ammal ex
creta highly not only because of
the nutnents they contam but also
because of the way they improve
the SOlI, addmg orgamc matter, im
partmg structure and boostmg
water-holdmg capaCity Farmers cur
rently pay US$ 80 for a tonne of
manure contammg 10 kg of mtro
gen but only US$ 5 for the eqUiV
alent weight of mtrogen m the
form of urea The pnce differential
represents the value farmers put
on the phySical benefits they get
from usmg manure

With land at such a premium
for food and cash-crop production,
grazmg land is no longer available
To the casual observer of such m
tensive croppmg systems, ltvestock
are not present However, m one

5



Harvesting feed for lIvestock from Irrtgatlon channels In rtce fields
Many farmers In South-East ASIa keep ltvestock prtmartly for theIr
manure

of the most densely populated
areas of Kenya, KIambu DIstnct,
77% of households actually keep
cattle, unseen, m theIr backyards
ILRI, m collaboratIon With the
Kenya Agncultural Research InstI
tute (KARl), the Mmtstry of Agn
culture, NGOs and the pnvate
sector, recogrnses the need to sup
port farmers' efforts to mamtam
lIvestock on farms and IS conduct
mg research mto how hvestock can
more effioently contnbute to
whole-farm productIVIty

HIghland farmers grow NapIer
grass on small plots to feed then
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cattle Research has demonstrated
that the contnbutlOn these plots
make to cattle dIets can be m
creased by 20% by mterplantmg
NapIer WIth legummous forages
such as Desmodtum and Macroly
lorna The legumes not only en
hance the amount of protem m
the dIet but also Improve sOll fer

tility by 'foong' mtrogen from the
aIr Crops grown followmg the leg
umes benefIt from trus extra sOll
mtrogen, Yieldmg more than If
they follow Just NapIer or another
food crop

Links with Asian
agriculture

Can agncultural systems m the
East AfrIcan hIghlands mamtam
population densIties nsmg now to
over 500 people per square kilo
metre? EVIdence from subhumld
South-East ASIa suggests that agn
culture can support even higher
populations In the late 19th cen
tury, a rapIdly growmg human
populatIon appeared to be dnvmg
the IndoneSIan Island of Java
towards ecolOgical dIsaster One
hundred years later, Javanese agn
culture IS supportmg over 600
people per square kdometre
through farmmg systems m whIch
lIvestock are mtImately lmked
WIth croppmg through hIghly ef
fIcIent nutnent cyclmg systems

Nutnent cychng research m
NIger and the East Afncan high
lands, together WIth ILRI's planned
collaboration WIth partners m
South East ASIa, provIdes SItes rep
resentmg the evolutIOn of farmmg
systems over a contmuum of mten
sifICation ILRI and ItS partners are
elucldatmg the SCIentIfIC baSIS for
the contnbutIon that hvestock
make to the sustamabdlty of small
holder farmmg across thIS con
tmuum In thIS way, ILRI and ItS
partners are well placed to transfer
lIvestock-based strategIes for more
mtenslve productIon of food to
areas where populatIon pressure IS
placmg mcreasmg stram upon
agnculture



Making sense-and use-of
genetic diversity
People began domesticatmg lIvestock about 12,000 years ago, selectmg am
mals for their ability to provide food, fibre and traction and to meet other
needs Over the mlllenma, this selection resulted m thousands of different
breeds and strams of ammals adapted to a Wide range of enVironmental con
ditions and meetmg diverse human needs Some are resistant to pests or diS
eases, others are able to flounsh m harsh clImates

But today, many of these diverse breeds are bemg lost, and at an alarm
mg rate The Food and Agnculture OrgamzatlOn of the Umted NatlOns
(FAa) estimates that 30% of livestock breeds are at nsk of extmctlOn and
that about SiX breeds are lost every
month, most of them m develop
mg countnes Half of the breeds
that eXisted m Europe at the turn
of the century have disappeared

Yet these breeds may have ear
ned genes that would have been of
benefit to today's farmers, genes
that have been lost forever We
know so little of the breeds that
stlll eXist, the genes they carry, the
production systems they could fit
mto, the benefits they could bnng
to farmmg commumtles m another
place, another time Urgent efforts
are needed to charactense breeds
and to preserve thiS valuable re
source for future generations

What is the greatest threat to
many of the world's lesser-known
livestock breeds and types? Habitat
loss? EnVironmental change?
Disease?

None of the above It IS loss of
mterest m them by farmers,
coupled WIth 'Imports' of exotIC
breeds to mcrease produCtIVIty
Many people, SCIentIsts and
farmers alIke, belIeve that mdigen
ous breeds are not productlve, that
they are mcapable of contnbutmg
to mcreased agncultural pro
duction, they are, m a word, redun
dant Yet ILRI's studies have

The Kurt; one ofmany weird and
wonderful-and potentIally
valuable-ltvestock breeds facmg
extmctlOn
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Origin and migration routes
of domestic cattle in Africa

shown that this IS not true, m
dlgenous breeds can be as produc
tlve as 'exotic' breeds under
Improved smallholder management
where thelf adaptatiOn to the en
vironment gives them an advantage
over the 'exotic' ammals Most

'exotICS' have been developed for
use m mtenslve productIOn
systems, mostly m temperate
chmes, and need very high levels
of mputs-partlcularly feed and
vetennary care-to produce at any
where near thelf best

What IS the most effective way
of preservmg endangered breeds?
Gene banks holdmg eggs and
sperm m deep freezes? Herds and
flocks kept m hvmg 'gene banks'?

Agam, neither These are partial
answers, but they lead to 'fossIlls
atlOn' of the breed-they preserve
the breed as It IS, but remove the
opportumty for the breed to con
tmue to respond to the ever-chang
mg farm enVlfonment Agam, the
answer hes With farmers-as long
as farmers keep these breeds on
thelf farms and keep selectmg
them to meet their evolvmg needs,
these breeds wIll remam 'current',
they will contmue to meet
fdrmers' demands lo an ever
changmg world

Characterising
livestock breeds in the
developing
world-ILRI's role

A key Issue lo worklOg With any
genetIC resource IS the need to
know what one I~ deahng With
Are all the breeds actually different
from one another) How much gen
eUc difference IS there between
popuJatlOns? Does one need to con
serve all the breeds to capture all
the genetic vanatlOn or can one

aim to protect Just a few rep
resentative populatIOns?

In a proJect started m 1995,
ILRI SClentlsts set out to answer

some of these questIOns for cattle

types found extensively through

out eastern and southern Afnca

UslOg a set of 20 genetic mad ers,
they charactensed 15 East Afncan
zebu breeds or types and 15 breeds
that have traditIOnally been claSSI

fied as sanga or sanga x zebu lOter
mediates Sanga breeds are thought
to have ongmated from crosses be-

tween zebu type cattle (humped
breeds) and taunne type cattle
(humpless breeds similar to those
found m Europe and elsewhere),

With a common onglO, pOSSibly lo

the Horn of Afnca

The results clearly show that
all 15 East Afncan zebu breedt> are

closely related, With surpnslOgly
httle genetic difference between
them They are, however, clearly

dlstmct from Afncan and European
taunne breeds and from ASian
zebus These are preltmmary



N 1Dt1ma calves born to surrogflte Baran mothers at ILRI's head
quarters farm at Kabetel near NaIrobI

results, based on a limited number
of breeds and only a few markers
However, they mdlCate the poten
tial value of such studIes m devel
opmg conservatlOn strategies If
the dIfferences between breeds
turn out to be neghglble, as deter
mmed usmg a larger number of
10Cl spread throughout the
genome, thIS might suggest that
the 'breeds' could be pooled many
use and conservatlOn strategy ThIS
would reduce the compleXIty and
cost of the conservatIon effort

The sanga and sanga x zebu
group turned out to be much less
homogenous, with two clearly dis
tmct groups emergmg The breeds
from the Horn of Afnca are
mamly of zebu ongm and genetl
cally are very SImIlar to the East
Afncan zebu breeds, whIle the
southern Afncan c;angas are pre
dommantly taurme and hence
markedly different genetiCally both
from the northern sangas and
from the East Afncan zebus These
results challenge the notlOn of a
common and crossbred ongm of all
the breeds today claSSifIed as

sanga They also suggest that the
ongmal sangas were of taunne on
gm, With the zebu blood bemg m
troduced after the sangas had
spread out across Afnca

Most authonties believe that
Afnca's earhest cattle were taunne
(1 e humpless) and that they came
to Afnca from the Near East about

7000 years ago Zebu cattle came
to the contment much later, a few
zebus arnved m about 1500 Be,
whIle a major wave of mtroduc
tlons occurred m about 670 AD at
the time of the Arab mvaSlOn of
Afnca Many of the ongInal taur
me 'Afncan' breeds have been
crossed WIth zebus over the cen
tunes ThiS process has usually
employed matmg zebu bulls With
taunne cows, ensunng a rapid
spread of the 'mtruder's' genes

A study by ILRI m 1997 aimed
at determmmg the proportlOn of
zebu blood m apparently taunne
breeds stIll found m West and
southern Afnca IiRI SClentists
used a genetiC marker found on
the Y chromosome (the male sex
chromosome) that can be used to
distmgUlsh between Y chromo
somes from taunne and zebu
breeds

The results showed that m
West Afnca the proportion of zebu
blood decreased from north to
south ThiS fmdmg is much what
mIght have been expected from
the current distnbutlOn of zebu
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and taunne populatlOns m the re
gIOn Taunne breeds m West Afnca
mclude the N'Dama, well known
for trypanotolerance or tolerance
of the dIsease trypanosomosls
Zebu cattle generally show lIttle
sIgn of trypanotolerance Hence,
zebu cattle are more commonly
found m the more and northern
parts of this regIon and tend to be
excluded from the humid, more for
ested southern parts where tryp
anosomosls nsk IS higher

This fmdmg has a clear ImplI
cation for sCientists workmg with
trypanotolerant taunne breeds m
West Afnca If they want 'punty'
m their potential subJects, they
should look towards the southern
populatIOns

Among the southern Afncan
sanga populatIOns the proportIOn
of zebu blood declmes from east to
west, as might have been expected
given the mtroductlOn of zebus
from ASia ThiS fmdmg suggests
that sanga breeds m western parts
of southern Afnca may have more
m common with taunne breeds
found m West Afnca than those
found on the east coast

Disease resistance
and protecting the
environment

One of the key features of mdlgen
ous tropical lIvestock breeds that
lLRI IS focusmg on IS dIsease and
parasite resIstance or tolerance
Controllmg dIseases and paraSItes
IS a major problem for smallholder
farmers m the developmg world
Losmg an ammal can be a catas
trophe for them, but they often do
not have access to the vets or the
drugs they need to help them pro
tect theIr ammals And even If
drugs are available, they may not
work, drug resIstance IS mcreas-

10

mgly common 10 trypanosomes,
gastro-mtestmal worms and many

other dlsease-causmg orgamsms
A better route, both for farmers

and for the envIronment, IS to

Identify and use ammals that are

naturally resistant to pests and
diseases ThiS reduces the farmers'

costs-fewer drugs and less lost

productivity-and protects the en
vuonment by reducmg the need

for harmful chemicals and drugs

The N'Dama, a humpless cattle

breed from West Afnca, IS well
known for ItS trypanotolerance

ILRI's studies over the years have

demonstrated that thiS IS an 10

hented trait, one that can be selec
ted for wlthm N'Dama populations

10 the search for more productive,
more trypanotolerant ammals

But traditIOnal selectIOn pro
grammes reqUIre huge numbers of
ammals and mtenslve selectlOn If



they are to make progress More
over, With a trait such as trypano
tolerance, selectlOn IS fraught With
diffIcultIes The SCIentIst or breeder
may have to walt untu an ammal
is several months old before expos
mg It to the dIsease m an effort to
determme ItS tolerance The envrron
ment-chmate, feed aVailabulty,
many other factors-also affect an
ammal's ability to respond to dIs
ease, hence the results of such pro
grammes may be dIffIcult to
mterpret, how much of the toler
ance IS mnate m the ammal and
how much IS related to ItS envIron
ment?

But now, as reported m fLRf
1996 Out of Afrtca, mto a global
mandate, ILRI IS usmg the latest
molecular genetIc techmques to re
fme and speed the process of ident
Ifymg disease-resIstant ammals and
developmg ammals that combme
disease resIstance and greater pro
ductiVIty

Workmg with laboratory mIce,
ILRI's SClentlsts have Idenufled
three reglOns of the genome-the
ammal's complement of chromo
somes-that carry genes for trypano
tolerance And as an eIght-year
expenment comes to frUltlOn, ap
parently slml1ar regIons have been
Idenufled m N'Dama cattle and
ILRI's SCIentIsts have IdentIfIed mo
lecular markers assoClated WIth
these regIons that can be used to

facilitate trypanotolerance breedmg
programmes

By workmg WIth ffilce, ILRI's
SCIentIsts have been able to pro
gress rapIdly to advanced mtercross
lmes Tills has allowed them to
achieve an unprecendentedly hIgh
degree of defmition m the genetic
'map' shOWing the 10catlOn of the
trypanotolerance genes 'The defi
mtlOn is so good that we are now
startmg to analyse the speCIfiC
stretches of DNA these genes are
on, m our search for the genes
themselves,' noted Dr Alan Teale,
leader of thIS research area at ILRI

Recent developments m related
research are highhghtmg the role
m trypanotolerance of TNFa., tu
mour necroSIS factor alpha, a blO
logIcal messenger molecule With
dIverse effects on Immune re
sponses ThiS molecule was Ident
ifIed as pOSSibly havmg a role m
trypanotolerance dunng earher
mappmg m mouse populatlOns
SCientists at the NatlOnal Institute
for Animal Health (NIAH) m
Tsukuba, Japan, bred a stram of
mice that does not have the gene
for TNFa., and m tnals these mIce
have proved to be hyper-suscep
tIble to trypanosomosis ILRI and
NIAH are now trymg to determme
the precIse role of TNFa. m trypano
somosis, With a SCientist from
NIAH workmg at ILRI

In a new development, ILRI is
now startmg a project to map
genes for reSistance to gut worms
m sheep The mstitute has estab
hshed a breedmg flock of crosses
between the Red Maasai sheep
breed-which earher ILRI studies
showed to be reSistant to
worms-and susceptible Dorper
sheep ThIS breedmg programme
started m 1997, so it will be sev
eral years before reSistance genes
are mapped to any degree of
accuracy

Building for the future
on the foundations of
the past

The world's diverse ammal genetiC
resources have taken ml1lenma to
evolve mto their current complex
dIversity Only by making sense of
that diverSIty WIll we be able to
preserve valuable genes for future
generatlOns to use The modern
tools of blOtechnology proVide us
With the weapons we need to wm
thiS battle They also proVide us
WIth the means to make fuller use
of what nature, With human mter
ventlOn, has proVided-the myriad
combmatlOns of genes that are rep
resented by today's hvestock
breeds and types
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Aspects of biotechnology
research at ILRI

Takmg blood from a cow to Iden
ttfya parasite mfectlOn New dI
agnostIc tests bemg developed at
ILRI are qUIckerI more accurate
and easter to use than tradwonal
dlagnosttc tools
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By the year 2025, the world's populatlOn wl11 have mcreased by around
60% to some 8 5 bl1hon About 90% of this mcrease w111 be m developing
countnes Unless the efficiency of food productlOn can be mcreased
through sustainable agncultural mtenslflcatlOn, poverty, starvatlOn and en
vironmental degradatlOn w111 mcrease The most promlSlng way to achieve
sustainable mcreases in food productlOn IS through the Wlder apphcatlOn
of modern technologlCs, such as blOtechnology, that offer the prospect of
malor increases m both plant and ammal productivity

BlOtechnology began when man started artlflClally selectmg and breed
mg plants and ammals to enhance their deSirable charactenstlcs, partICu
larly to improve food productlOn Subsequently, blOtechnologlCal
explOltatlOn of mlcro-orgamsms resulted in processes to produce bread,
beer, antibiotiCS and many other fermentatlOn products that are used by
people around the world

BlOtechnology harnesses the tools of nature m controlled and novel
ways to Identify and change the genetiC make up of plants, ammals and
micro-orgamsms Modern blOtechnology has been bUllt on the under
standmg of the molecular baSIS of genetic vanatlOn ThiS knowledge can
be apphed m ways that greatly speed lip the natural processes of genetIC
selectlOn and mutatlOn BlOtechnology now offers unprecedented oppor
tumties for harneSSing the genetiC potential of plants and ammals in
umque ways that enhance agncultural productiVity and hence increase
food secunty for people

At ILRI, blOtechnology IS pnmanly be
mg used in the development of new Im
proved vaccmes and dIagnostics for tropICal
dIseases of hvestock and in the charac
tensatlOn, utlhsatlon and Improvement of
ammal and plant genetic resources

The success of thiS work Will contnb
ute to the achievements of ILRI's Wider
goals, which are

• more effICient and sustamable food pro
ductlOn

• plants and ammals adapted to local
conditions and resistant to local
diseases

• fewer but more productive hvestock

• less pressure on fragIie lands

• reduced chemICal control of pests and
dIseases

• Improved ecosystem health



An electron mtcrograph showtng the flagellar pocket ofa trypanosome
Recent rese"uch by ILRI and ItS partners suggests that anttgens tn the
flagellar pocket may provIde the basts ofa vacctne agatnst trypano
somOSts

Biotechnology and
disease diagnosis

Dlagnosmg parasitIc dIseases can
be dIfficult, especIally if one wants
to know precIsely whIch parasIte
specIes IS responsible Most current
methods of diagnosmg hvestock dIs
eases are labour mtenslve and re
qUlre good eqUlpment and faClhties
and well-tramed, expenenced
people to IdentIfy the pathogemc
orgarusms concerned BlOtech
nology offers prospects of better,
more accurate dIagnostlc tests that
are cheap and sImple to use The
sImple home pregnancy test kits
used world-wIde are a good
example

ILRI has applied blOtechnologl
cal methods to obtam antIgens
that can be used m speClflc and
senSltlve dIagnostIc tests for tlGk
borne dIseases of hvestock (see
'Diagnostics and epidemIOlogy', thIS
report) Faster, more accurate and
more sensItIve than tradltlOnal
tests, these new generatlOn tests
are also cheaper, eaSIer to use and
better sUIted to the sltuatlOn of
natlOnal programmes than older
testmg systems

Biotechnology and
vaccines

The goal of SCientIsts workmg to
overcome disease problems IS a vac
cme that IS cheap to generate, easy
to dehver and gIves WIdespread pro
tectlon agamst dIsease Current vac
cmes agamst vector-borne dIseases
rely on mfectlOn of arumals wIth
lIve orgamsms, often m combi
nation With drugs to protect the
ammal from the disease whl1e its
immune system deals With the m
fectlOn Such vaccmes are expens
Ive and reqUIre a lot of rugh
technology resources often unaval1-

able m developmg countnes Lab
oratones have to mamtam, propa
gate and control the quahty of
vaccme cell hnes Dehvermg the
vaccme to the end user reqUITes a
cold cham to preserve the vaccme
and supphes of often highly expens
ive drugs The products of blOtech
nology, m contrast, should slmphfy
matters The goal is products that
are cheap to produce and mamtam
and srrnple to store, transport and
admlmster For example, new
generatlOn vaccmes are commonly
lyophlhsed-freeze dned-to form
a powder that can be stored at
room temperature no more cold
chams The vaccme IS reconstItuted
by addmg water to the powder as
the vaccme IS needed SlIDple, cheap,
safe to use and hIghly effective

ILRI has an extenSIve pro
gramme of research mto the devel
opment of subumt vaccmes agamst
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East Coast fever and trypano
somOSlS Already It has a fust
generatlOn vaccme agamst ECF m
field tnals (see 'Potential vaccme
enters field testmg' m ILRI 1996 Out
of Africa, mto a global mandate) and
IS developmg second-generatIon vac
cmes usmg hve dehvery systems
(see 'Live vaccme delivery systems for
East Coast fever' m ILRI 1995 But/d
mg a global research institute) The
flrst-generatlon vaccme IS based on
a protem found on the surface of
the orgamsm that causes ECF and
stImulates an antIbody-based Im
mune response to the parasIte as It
mvades the host The second
generatlOn vaccmes are targeted at
a later stage of the parasIte, once It
has mvaded the host's whIte blood
cells, and stlmulates a response
from cytOtOXIC T cells Developmg
these vaccmes relies heavl1y on the
tools of blOtechnology
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An N'Dama cow, one ofmany breeds that ILRI tS studymg usmg tools
prOVIded by bIotechnology

The key to the development of
such a vaccme is the identifiCatiOn

and lsolatiOn of speclf1c com
ponents (antigens) of the causative
orgamsm that mduce immumty
WIthout mducmg pathogemc ef
fects and causmg disease IiRI is
usmg biotechnology to identify,
charactense and isolate target anti
gens that can be tested as candi
date vaccmes Once a potential
target antigen is identified withm
a disease orgamsm, the gene respon
sible for itS explessiOn is isolated
from the orgamsm and mserted
mto a vector system such as a bac
tenum (Escherichia colt is com
monly used) The vector or carner
of the antigen gene can be grown
m laboratory culture, producmg
large amounts of the antigen,
which can be isolated and tested
as a candidate vaccme IiRI has iSO
lated such antigens from the organ
isms that cause several major
dlseases of hvestock m Afnca and
the developmg world These anti
gens are now bemg tested at IiRI
for therr efficacy as vaccmes

Tsetse transmitted trypano
somosis is one disease where the

blOtechnologlCal approach may
bnng a solution This disease has
steadfastly resisted sCientists' ef
forts to develop a vaccme agamst
it-but recent results from re
search by liRI and its partners of
fer real prospects for progress
towards an effective vacCIne
agamst trypanosomes The sturn
blmg block for past efforts t'J de
velop a vacCIne agamst
trypanosomes was the parasite s
ability to 'clothe' itself m different
surface coats As the host's 1m
mune system produces antibodies
agamst protems on the paraSite's
surface coat, trypanosomes With a
different surface protem appear As
the host develops an Immune re
sponse to the new protem, a new
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vanant appears, and so on almost

ad rnflnltum, With the paraSite

always one step ahead of the

host's lmmune system Eventually,
the ammal, weakened by the con
tmumg mfectiOn, succumbs to the
disease

But some protems on the para
Site's surface have to remam the
same-receptor molecules that al
low the paraSite to capture and
take m nutnents from the host's
blood Most of these receptors are
concentrated m a structure called
the flagellar pocket

New procedures for punfymg
these receptors have recently been
developed and m mitlal tnals With
the punfied antigens over 80% of
immumsed ammals were conSist
ently protected agamst a lethal
trypanosome challenge, while all of
those that were not immumsed
succumbed to the dIsease Work is

now underway to identify and
charactense these receptors The
next step will be to isolate the
genes for these protectiVe antigens

and use them to develop what

will, ILRI hopes, be an effective
antl-trypanosomosis vaCCine

In the doldrums only a year or
two ago, sCientlsts workmg to de
velop a vaccme agamst trypano
somes are now confIdent that a
vaccme is, mdeed, a posslbility

There are also Similar expec
tations at ILR! that a recombmant
vaccme can be developed to con
trol another major disease of cattle
m Afnca, the tick-borne dIsease
East Coast fever A fIrst generatlOn
vaCCine for thiS disease is already
under field test (See 'Potential vac
crne enters (reid testing', m fIR!
1996 Out ofAfnca, Into a global
mandate)

Biotechnology and
animal breeding

Farmers and stockbreeders have
been altenng plants and ammals
for millenma, ever smce hunter
gatherers fust settled and domesti
cated crops and hvestock They
developed new livestock breeds by
selectmg and crossmg those am-



Afrtca's buffalo are able to control trypanosome tnfecttons, somethtng
cattle are unable to do Recent research has tdenttfied how the buffalo
are able to do thts, opentng new avenues for trypanosome control
measures

mals that best sUited theIr needs,
those with higher ml1k yields or
larger Size ThiS was, m essence,
the begmmng of biotechnology

Over the years, plant and am
mal breedmg became more SCien
tifiC as our knowledge of genetics
developed from its begmnmg With
Gregor Mendel m the late 19th cen
tury Yet the end result remamed
the same-plants and ammals that
better SUit our needs

But tradltional selectiOn methods
improve productiVity only very
slowly In the past, the approach
was able to keep pace with mcreas
mg food demands In the future
thls w111 not be the case Unpre
cedented human population
growth demands a much faster
mcrease m hvestock productlvity
than has been achieved before,
especlally m the case of rummants
These ammals are particularly valu
able m large areas of the world,
where they are the only species

able to convert the cellulose-nch
feeds that are aval1able mto meat,
ml1k, hides, wool, manure and trac
tive power

Biotechnology offers tools that
allow us to achieve rapid mcreases
m productivlty Genetic markers
(see ~arker-asslsted breedmg pro
grammes' m fLRf1996 Out of
Afrtca, Into a global mandate, and
'Maktng sense-and use-of genetic
diverSity' m thi~ report) help
breeders identlfy those ammals
that carry deSirable genes Without
havmg to wait and test thcm
often a long and pamstakmg
process Earher identifiCation of the
arumals that have the deSIred
charactenstics means that breeders
can keep fewer ammals and apply
a much greater 'selectlOn pressure',
weedmg out less prorrusmg am
mals The end result is smaller,
cheaper breedmg programmes and
faster progress The process is the
same as that used smce ammals

were £lrst domestlcated, it is only
the tools that differ

In a slml1ar vem, the same
types of tools that help SCientists
develop more efflCient breedmg
schemes are used by those
mterested m identifymg and con
servmg the world's genetic re
sources ILRI has used molecular
genetic tools to study the range of
genetic vanation represented by
the Napier grass collection m itS
forage gene bank (see 'Tne grass IS

always greener ',m fLR! 1996 Out
of Afrtca, mto a global mandate) and
is usmg them to do the same for
Afncan hvestock breeds (see 'Mak
mg sense-and use-of genetic dIver
sity' m thls report)

Biotechnology and
tapping wildlife
resources

Cattle are relative newcomers to
Afnca-they arnved on the conti
nent only about 7000 years
ago-so they st111 have not adapted
to many of the parasites and diS
eases found m Afnca But many of
the contment's large mammals
evolved wlth those same diseases
and have long learned to hve With
them If we can fmd out how
these other species deal wlth the
diseases, we may fmd ways to use
thiS mformation to protect
cattle agamst these diseases

One area that is showmg great
promise 1S studies on the ab1l1ty of
Afncan buffalo to ehmmate tryp
anosomes from then blood Th1s
abihty hes m the mterplay be
tween two blood enzymes, xan
thme OXidase, which produces
hydrogen peroxide as a by product
of lts actlOn, and catalase, which
converts hydrogen peroxide to
water Hydrogen perox1de effec
t1Vely pOlsons trypanosomes at
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very low concentratIOns Afncan
buffalo have higher levels of xan
thme oXIdase m theIr blood than
most cattle, and lower levels of

catalase Recent expenments have

shown that, dunng the control of

a trypanosome InfectIOn In Afncan

buffalo, xanthme oXidase actIvIty

remaIns at a hIgh level but catalase

actIvIty decreases, returnIng to nor
mal after the parasItes are ehmIn

ated Parallel expenments m cattle

showed no change m the actIVitIes

of these enzymes dunng InfectIOn
of both trypanotolerant and suscep
tible breeds

SCIentists are now lookIng for
the mechanIsms that control these
changes m enzyme aCtiVIty m the
buffalo, m the hope that the

knowledge can be applIed to devel
opmg cattle that are able to WIth
stand the dIsease ThIS work IS

part of a collaborative project be
tween the UnIVersIty of Massachu-
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setts, ILRI and the Kenya AgrIcul
tural Research InstItute

Potential for impact

The technologIes and products
that ILRI IS developIng wIll be de
lIvered through natIOnal pro
grammes and, where approprIate,
In assoCIatIOn WIth commercIal
partners The research capacity and
technologIes developed can also be
applIed In a WIde range of other
diseases of both anImals and man
For example some of the tech
nIques and products may have dIag
nostIC or therapeutic values that
can be utilIsed In human medlcme

Improved vaccmes WIll reduce
farmers' relIance on chemIcal con
trol, redUCIng harm to the enVIron
ment The applIcatIOn of
bIOtechnology In ammal breedmg
and health Will allow mtensIfI
catIOn of lIvestock productIOn and,
m the longer term, enhance pro-

ductiVIty m ways that cannot be
achIeved through conventIOnal ap
proaches The new technologIes of
fer the pOSSIbIlIty of proVIdIng
enough food to meet the demands
of the world's groWIng population
and of alleViatIng the poverty that
populatIon mcreases bnng

Biotechnology and
smallholder farmers

These are just some of the ways m
which ILRI IS usmg the tools of
bIotechnology to address problems
faced by smallholder farmers m
the developmg world The tools
may be hIgh-tech, but the goal IS
SImple, appropnate products that
will help put more food on the
plates of poor people The food
cnSIS facmg the developmg world
needs solutIOns today and ILRI IS
usmg all the tools at LtS dIsposal m
Its efforts to develop such solutions



Smallholder dairying-intimate
links between people and
livestock
The statIstlCs m support of hvestock are ImpresslVe Nearly 2 bilhon
people-a thud of the world's populatlOn-denve at least some of theIr hveh
hood from farm ammals, nearly one person m every eIght depends almost
entIrely on hvestock DomestIc ammals meet more than 30% of people's
food and agncultural needs But hvestock are more than lust food They also
provIde
• manure for fertIhser and fuel
• draft power that helps boost crop productlOn and transport the products

to market
• hIdes and flbre for clothes

Smallholder daIrymg demonstrates all these functlOns and more m the en
dunng relatiOnShIp between hvestock and people

In Afnca as a whole, smallholder daIrymg generates more regular mcome
than any other rural enterpnse Globally, the market value of ml1k pro
duction IS second only to nce m the and and semI-and troPiCS of South and
South-East ASia, second to beef m the subhumid tropICS and subtropiCS of
South and Central Amenca and exceeds all other food commodIties, mclud
mg coffee, m the warm hUlmd tropiCS of South and Central Amenca With
such numbers behmd It, daIrymg obvlOusly contnbutes enormously towards
allevlatmg poverty and Improvmg
food secunty m the tropiCS, and
yet there is much potentIal for m
creaslOg that contnbutlOn, as has
been demonstrated by 'OperatlOn
Flood', the smallholder dairy devel
opment scheme m IndIa

Dairying improves
human nutrition and
health

But dairymg can do more than
lust mcrease farmers' mcomes-it
can Improve the nutntlon and
health of all members of the house
hold, as recent studles m the Afn
can hIghlands 11lustrate

PrevlOUS farm level studIes have
shown that adoptmg crossbred

In Africa as a wholet smallholder
datrytng generates more regular
Income than any other rural
enterpnse
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Households wtth crossbred cows
(CBC) consume much more mtlk
than those that keep only local
cows (LBC)
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ness and madequacy of food
There was httle eV1dence of mfec
tlOUS d1seases among the sample
households but there was a large
d1fference m da1ry mcome between
those that kept crossbred cows and
those that d1d not Th1s suggests
that the reductlOn m stuntmg 1S re
lated to mcreased mcome from
da1rymg rather than reductlOn m
d1sease

Even 1mmed1ately after crop har
vest, when food ava1lab1hty 1S
greatest, m1lk consumptlOn m
households w1th crossbred cows
was more than double that m
households w1th only local cows
Ch1ldren consumed most ml1k, fol
lowed by men, then women

Another study started recently
m East Afnca, carned out by ILRI
m close collaboratlOn w1th the
Kenya Mm1stry of Agnculture and
the Kenya Agncultural Research
Inst1tute (KARl), has also shown
dramatlC effects of da1rymg on
household mcome Households at
the Kenya coast w1th crossbred
cows earned more than one-thIrd

LSCCSC
o
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Keepmg crossbred datry cows
dramattcally mcreases cash m
come from datrymg, Wtth women
benefittmg as much as men
(CBC=households wtth cross
bred cows/ LBC=households
wtth only local cows)

10

m these households as they adopt
da1rymg' Early results show that
cash mcome from da1rymg m
creases dramat1cally m households
w1th crossbred cows (71 bm per
month, compared w1th only 11
bm per month m households w1th
only local cows) and that both
men and women benef1t almost
equally-men's mcome from da1ry
mg was 39 b1rr per month, com
pared w1th 32 bm per month for
women

Data collected by the EHNRI
show that mtroducmg crossbred
cows can markedly 1mprove hu
man nutntlOn and health Two
years after the mtroductlOn of
crossbred cows, stuntmg of ch11
dren (he1ght for age) 1S only about
half as prevalent m households
w1th the crossbred cows (26%) as
m those w1th only local cows
(47%) Stuntmg 1S a measure of
chromc malnutntlOn and 1S gener
ally related to poverty, chromc 111-

cows and the assoc1ated package of
1mproved feedmg and management
strateg1es mcreases m1lk productlon
and household mcome What they
d1d not show, however, 1S how the
changes affect the nutntlOn and
health of md1v1duals Wlthm the
households Th1s gap m our knowl
edge 1S bemg addressed m a collab
orat1ve proJect mvolvmg the
EthlOp1an Instltute of Agncultural
Research, the EthlOp1an Health and
NutntlOn Research Instltute
(EHNRI) and ILRI, funded by
USAID

'One of our key concerns 1S
that m1lk may be seen as a /lcash
crop" as y1elds mcrease', sa1d
M1fJam Steghch, an ILRI graduate
student reg1stered at Humboldt
Umvemty m Germany who was
mvolved m the study under the
superv1slOn of Barry Shap1ro, an
ILRI agncultural econom1st 'When
th1s happens, men tend to take
over marketmg the /lcrop" and
women may lose control of the m
come And women tend to spend
the1r mcome on food and the
household, whereas men may have
other pnont1es Th1s study w1ll tell
us more about what 1S happemng
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whole commumty For
example, a survey of farmmg
households at the East Afncan
coast showed that ownership of

Spreading the benefits

Some people have cnticised develop
ment efforts directed at dairymg,
on the baSiS that dairymg needs a
large mvestment to get started and
hence benefits only 'neher' farm-
ers Yet research by ILRI and itS
partners clearly demonstrates that
dairymg is far from bemg the pre
serve of the 'nch' but rather is at
tractive to smallholders and
moreover gives a Wide range of
spm-off benefIts that permeate the

of their cash mcome from dairymg,
compared With only 6% for house
holds With local cows Even more
dramatic was the difference In

actual household income-house
holds With crossbred cows had
montWy mcomes nearly 21 times
those of households With local
cows (7318 vs 347 Kenya shu
hngs) I ThiS work is funded by the
Impact Assessment Evaluation
Group of the Consultative Group
on InternatiOnal Agncultural Re
search (CGIAR)

crossbred cows was qUite evenly
distnbuted across mcome categ
ones and Size of land holdmgs

This same research also showed
that farmers with dairy cattle em
ploy more people than those who
do not keep dairy cattle At the
Kenya coast, for example, house
holds with crossbred cows employ
more full time labour than house
holds without crossbred cows (1 5
labourers compared with 0 2)
They also employ more part-time
labour (1 9 vs 1 3) And not only
do owners of crossbred cows em
ploy more people, they also pay
them more (1335 Kenya shIllmgs a

A smallholder datry farm at the Kenya coast Recent results mdlcate month compared with 856 shil
that households with crossbred dairy cows have monthly mcomes ---lmgs a month for those employed
nearly 21 times those ofhouseholds with local cows on farms Without crossbreds)

The extra labour is needed to
help care for the cows and to mam
tam the Napier grass grown to
feed them Many of the people
hued to work on the darry farms
come from the poorest sector of
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Borana women taktng mtlk to market Selltng datry products tS a
major source oftncome for many pastoral people ltke the Borana

the commumty, dalrymg offers
one of the few employment oppor
tumtles m many of these rural
areas

The dairy subsector IS also cre

atmg new market opportumtles

and lobs m service mdustnes Smce

the advent of smallholder dalrymg

m Klambu Dlstnct, m central

Kenya, a market has developed for

Napier grass 'Several mllhon
dollars worth of Napier are traded

annually between highland farms

these days,' notes Steve Staal, the
ILRI economist m the smallholder
dairy research team workmg
closely With KARl and Kenya's
Mmlstry of Agnculture m a pro
Ject largely funded by the Depart

ment for InternatlOnal Develop
ment (DFID), UK Some farmers
m the reglOn now speClahse m pro
dUCing feed for dairy cattle

While not everyone can get
mto dalrymg, many people none
theless can benefIt from the oppor
tumties It provides Milk

processmg, for example, IS a

growth 'mdustry' m many parts of
the developmg world 'In The
Gambia there are women who buy
a few lItres of milk each day from
Fula cattle herds, ferment It and

then take It to Dakar [m nelgh

bounng Senegal) tWice a week on

the bus to sell It,' pomts out Jon

Tanner, an ILRI ammal nutntlon

1St Poor, landless people also get m
valved m the manure marketmg
cham m semi and East India, col

lectmg manure from grazmg areas

or farms With a surplus and sellmg
to farms that need It as fertlhser

In much of the developed
world, manure IS seen as a prob
lem, a 'waste' that has to be diS
posed of By contrast, m much of

the developmg world manure has

high value as a marketable com
modity-as IS the case m the East
Afncan highlands-and may well
be the pnmary reason for farmers
to keep livestock 'In some cases
the manure produced by these
smallholder dairy umts may be
worth tWice as much as the

amount the farmer makes from sell
mg milk,' states Tanner, who leads
the nutnent management research
funded by the Canadian Inter
natIOnal Development Agency

(CIDA), DFID and the Rockefeller

Foundation

With manure bemg such an Im

portant 'product', nutnent cyclIng

IS a key element of the research

carned out by the smallholder
dairy team (see 'Livestock and nutri
ent cycling maintaining a balance' m

thiS report) Recent studies m the

East Afncan highlands show that
farmers now rank soll fertllity
declIne as the second most senous

problem they face (after the

supply of water) The role of hve
stock and therr manure m combat

mg thiS problem IS Important and

growmg m the developmg world,

espeCially where governments are
bemg forced to reduce or ehmmate
subSidies on morgamc fertulser

ILRI's ecoreglOnal tectms, work
mg closely With their natIOnal and
regIOnal partners, are looking at

ways to Improve nutnent cyclmg
and one obvIOUS way lies m ma
nure management 'Harvestmg'
urme and puttmg It on cropland as
sumes mcreasmg Importance where

hvestock are stall fed and never
graze the fields 'Half the mtrogen

excreted by livestock IS m their

unne, so we have to get It bdck to

the fIeld somehow,' says Tanner

Some of the approaches bemg tned

are not particularly radICal or dra

matlc-covenng manure PitS to pre

vent loss of mtrogen to the au,

better unne collectIOn systems,
usmg beddmg and refused feed to
absorb and trap the urme-but

they may make a crUCial difference
m the fIght to restore SOlI fertIhty

and ensure the good crop yields

that are the foundation of food

secunty of some of the tropiCS'

poorest people
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Complex systems,
complex answers

Descnbmg the approach to dairy re
search taken by IiRI and its part
ners is difficult, as the projects
have to look at the web of mterac
tions between livestock, the farm
mg systems they are part of and
the physiCal, SOCial and economiC
environments they operate m Ef
forts focus on improvmg the per
formance of the overall system,
rather than on improvmg livestock
production per se 'The dairy el
ement is the entry pomt,' notes
Tanner, 'but it is not the end of
the story'

One of the cruCial lessons that
thiS approach is teachmg IiRI and
its partners is the need to keep an
open mmd and not blmdly 'im
port' concepts and ideas from the
developed world

'This was emphasised by a re
cent survey by a graduate student,
a Mmistry extenSiOn offiCer work
mg With the MJ.mstry/KARI/ILRI
team,' says Tanner The survey is
deSigned to determme what tech-

nologies farmers have adopted, to
what extent they have adopted
them and why they adopted the
ones they have Western dairy
economiCS dictates that farmers
should aim for yearly calvmg, a
calvmg mterval of 365 days, m or
der to maXimIse income But is
that what these farmers want or
do they have different production
objectives?

The mitlal study found that,
while the farmers are lookmg for
high daily milk yields just like any
dairy farmer anywhere m the
world, they are not motivated to
shorten calvmg mtervals 'They
would rather have low levels of
milk every day than go through
the process of drymg off and hav
mg a calf regularly,' notes Tanner
Even one or two litres a day is bet
ter than nothmg-if the farmer
dnes off the cow for SiX weeks
there is no milk commg m, no m
come And there is a 50 50 chance
that any calf that is born is gomg
to be male, and there is a poor
market for bull calves m the small
holder dairy areas What appears
at flfSt sight to be poor manage
ment is, m fact, a ratiOnal and de
liberate response by the farmers to
their Circumstances

A web of interactions,
a network of partners

ThiS complex, systems onented ap
proach to research is demandmg
for the research mstitutes mvolved,

lookmg as it does at a web of mter
actions rather than focusmg on
anyone aspect of the dairy sys
tem IiRI and itS partners there
fore have a big challenge,
understandmg the relatiOnships
linkmg each component of these
smallholder daIry systems, from
animal feedmg and management
through to milk processmg and
consumptIon studIes And they
must conSIder the mfluences of in
ternatiOnal dairy trade poliCies, as
pects which are bcmg looked at, to
understand the competItiveneSS of
the dairy sector at mternatiOnal,
natiOnal and local levels And not
only m one locatiOn-the pro
gramme operates m several Sites m
East and West Afnca, and is
strengthenmg itS links mto ASia
and has actiVities m Latm Amenca

Why go to all thiS trouble? Be
cause the demand for milk and
dairy products from rapidly urban
lSlng populations m the tropiCS
and changmg balances m world
trade have created great oppor
tUnities for smallholders to pro
duce more milk more profitably, if
they are given the nght technical,
policy and mstitutiOnal support
These opportumttes are challenges
for the people m the research and
development community, chal
lenges that are closely tied to the
needs of the smallholder farmers
they are dedicated to helpmg
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USing fluorescent mtcroscopy for
dtagnosls BIOtechnology IS pro
VIding better/ faster dIagnostIc
tools for sCIentIsts studying ltve
stock dtseases

22

Diagnostics and the
environment

DIagnostIC tests are essential tools for those studymg or trymg to control
dIseases ILRI IS now able to provIde a range of reagents that gIve 1m
proved dIagnosIs of blood-borne paraSItiC dIseases of hvestock

Defining the problem

If you want to defme accurately a dIsease problem, you need good dIag
nostIC tests If you then develop a strategy for controllmg the dIS
ease-vaccmes or maybe a combmatlOn of vaccme and management
practIces-you still need dIagnOStics to morutor the effect of the control
programmes Ultimately, vetennanans and farmers need cheap, SImple dI
agnostIC tests that they can use on farms to help them protect and treat
arumals

At the research level, ILRI SCIentists need to have accurate tests for
Identlfymg, charactensmg and morutonng m
fectlOns m arumals These tests need to be
both senSItive and speCIfIC, senSItive enough
to gIve a rellable mdlCatIOn of the presence or
absence of mfectIOn and speCIfIc enough to be
able to Identify the particular paraSIte m
volved

SpeClfIcity IS unportant among the tIck
borne dIseases affectmg llvestock m the tropICS,
for example, there are SlX dIfferent Thetlerta
speCIes, two dIfferent BabeSia speCIes, two
dJ.fferent Anaplasma speCIes and one speCIes of
Cowdria And m most cases, arumals m the fIeld
will be mfected WIth several of these

Commonly-apphed dIagnostIC tests are
based on the use of fluorescent mICroscopy
Shdes are coated WIth paraSIte antIgen prep
aratlOns Sera from ammals to be tested are
placed on these coated shdes If the arumal IS
mfected It wIll have antIbodIes agamst the
paraSIte and these bmd to the paraSItes on
the shde The antIgen-antIbody complex can
be detected under a fluorescent mIcroscope

Therem hes a problem many of the para
SItes are blOloglCally very SImIlar and share
common protems, or antigens No matter

which paraSite is on the slide, it is pOSSible
that antIbodies agamst another paraSite speCies

will bmd to it-sa-called cross-reactlOn So the



ILRFs dIagnostIc ktt for East Coast fever Includes all matertals neededt

together WIth detatled Instruettons on theIr use

test shows that the anImal IS m
fected, but not wIth what SpecI
fIcIty IS very low The problem
mamly hes wIth the antIgen prep
aratlOn, whIch IS crude and con
tams many cross-reactmg elements
Although sensItIvIty may be hIgh,
there are problems Wlth specIfIcIty
and standardlsatlOn m dlagnsotlC
tests that rely on crude antlgens

A biotechnology
approach

SCIentIsts have now moved away
from the crude antIgen approach
and are focusmg on dlssectmg each
parasIte usmg modern molecular bI
ology technology ILRI IS adoptmg
thIs approach wIth the tlck-trans
mItted diseases of hvestock The
aim IS to Identlfy protems UnIque
to each particular parasite that are
also ImmunogenIC-l e anImals that
are mfected 'see' that particular
protem and produce antibodies to It

SClentlsts went out m the fleld
m areas where particular diseases
were known to be present and
took blood samples from anImals
that had survived m that environ
ment The assumptlOn was that
those ammals would have been re
peatedly mfected and hence would
have high levels of antlbodles to
the partlcular orgamsm They then
tested the sera m a blOchemlCal as
say to Identlfy protems seen by
these sera By domg so, the sCIen
tiSts IdentlEled umque, paraslte
speCIfIc antigens that are
recogmsed by naturally mfected
ammals

That proVided the antigen The
next step was to Identlfy the para
site gene that encodes for the anti
gen and msert It mto a bactenum
(Eschertchla colI) The bactenum IS
then able to produce the antlgen
m culture vessels m the laboratory

The result the ablhty to produce
large quantltles of standard and
pure antigen cheaply, efflclently and
Wlthout the use of hve ammals

Products available

Smce thiS proJect started four years
ago, ILRI sCIentIsts have ldentlfled
UnIque protems for four key para
sites Thellerta parva, Thetlerta
mutans, BabesIa btgemtna and
Anaplasma margtnale These have
been used to develop Improved
ELISA (enzyme-hnked lmmuno
sorbent assay) tests speClflc to each
parasite and thus lIDprove the sen
SltlVlty and speClflclty of diagnOSIs
of dIseases caused by these parasites

Identlfymg whIch parasite an
anlIDal IS mfected Wlth IS as Simple
as placmg serum m wells of an
ELISA plate coated With a parasite
antigen If the anImal has anti
bodIes for, say, Thetlerta parva, the
antibodIes will bmd to the antIgen
m the well of the T parva ELISA
plate The presence of the anti
body/antigen complex IS displayed
by the use of a chromogen (colour

dye), and the plate can be read
under a spectrophotometer (an
ELISA reader) The whole process
can be automated so that the re
sults can be read and analysed by
a computer

Requests for tests

Many dlagnostlC laboratones m
Afnca now have ELISA readers and
the tests are now Widely used For
example, m the past year, ILRI has
proVided 'kits' that have been used
m Uganda, Kenya, TanzanIa, Zim
babwe, Madagascar, Swaziland and
several countnes m West Afnca
The kits are modular, so that If a
requestmg laboratory IS well estab
hshed and has the standard labora
tory equipment and reagents
needed to carry out the test, ILRI
need send them only the antIgen
plates and control sera needed to
valIdate the tests

Building on a resource

Anyone wantmg to develop antl
body-detectlOn ELISA tests hke
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ILRFs dIagnostIc test for East Coast fever IS tn use m several countrtes
tn Afrtca, tncludmg Kenya, Tanzanta, Uganda and ZImbabwe

those ILRI has been workmg on
fIrst needs a set of defmed refer
ence sera or 'standards' to evaluate
theu test agamst Buddmg thIs ref
erence set mvolves mfectmg large
numbers of ammals WIth each para
sIte speCIes alone and m combI
natlOn Sera from these ammals
are thus known to contam antibod
ies agamst a known mfectlOn, be It
smgle or multiple SCientists test
candIdate antIgens agamst the refer
ence sera to determme whether
they are 'recogmsed' by antibodies

in mfected ammals and If so
whether such recogmt[on [S
speCifIc to the parasIte m questiOn
Only after such tests have shown
the antIgen to be promlSlng WIll It
be tested under field condItiOns,
where the SCIentIst does not know
what mfectiOns are present

BUlldmg up a bank of such ref
erence sera IS expensIve and time
consummg, but IS necessary Once
done, however, It IS a resource that
can be extensIvely used, one that
makes developmg further tests
much qUicker and eaSIer

For example, dunng 1997 a SCi
entlst from the Umverslty of York,
UK, used ILRI's reference sera to
test a candIdate antIgen for a dIag
nostIc test for Thetlerta mmulata
ThIS paraSIte, related to the one
that causes East Coast fever (Thul
efta parvll), occurs m a broad
swathe from southern Spam to
Chma and has a major economIC
Impact on livestock production By
testing the candidate antigen
against ILRI's reference sera, she
was able to determme, In only one
month, that the antigen does not
cross react WIth antibodies for any
other paraSItes and hence that the

antIgen would potentIally make a
good dIagnostIC test for Thetlena
annulala

BUIlding the reference set of
sera took ILRI several years, but it
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[S now savmg the mstltute and its
partners time and money ILRI has
also developed Imks WIth a Euro
pean group, the Integrated Control
of Tick and Tick-borne Diseases
ActlOn Group, to contmue bUlldmg
the reference set of sera, makmg it
even more useful

The next phase

The next phase of thiS work is to
develop rapid 'pen-Side tests', tests

that can be used SImply and eaSIly
to detect mfectiOn on farms The
aim is to develop a test sIml1ar to
that used by mdlions of diabetiCS
around the world-take a drop of
blood, put [t on a shde and read
off the result seconds later

ILRI is m the process of develop
mg links WIth a number of groups
m Europe and the USA to move
thiS work forwards 'The hard work
IS done,' says Subhash Morzana, a
molecular paraSItologIst at ILRI
'We have the defmed antigens The
next step is to adapt them to
rapid detectiOn formats so that
they can be used at farm level by

field workers' ThiS needs tech
nology that ILRI does not have,
hence the Imks With other
advanced research mstitutes ILRI
hopes to have senSitive, speCific
pen-Side tests withm three years

Tests in the field

Several projects m Afnca have
been usmg ILRI diagnostic tests m
recent years For example, m a
field tnal of East Coast fever [mmu

msatlon m Kenya, natIOnal pro
gramme SCIentists are usmg the
ILRI ELISAs to help them deCIde
where ammals need to be vacCi
nated and to momtor the efficacy
of the vaccme apphed So, for
example, [f they fmd that most of
the ammals they test m a partiCU
lar regIOn already have high levels
of antibodies agamst Thetlerta pana,
there is no need to vaccmate the am
mals-they have already been ex
posed to the parasite and should
be immune The test thus helps
them apply the vaccme selectIvely

And once the ammals have
been vaccmated, the tnal [S usmg



Indtgenous breeds ofcattle In tradtttonal productIOn systems may have
developed tmmuntty to East Coast fevert but more producttve exottc
antmals may succumb raptdly to the dtsease

the ELISA test to determme
whether the vaccmatIOn was suc
cessful, if it provoked an lffimune
response So the test can be used
to evaluate the success of the dehv
ery of the vaccme as well

Similar lffimumsatIOn tnals are
underway m Tanzama, Uganda
and Zimbabwe

The sCientists runnmg the tnal
m Uganda are usmg the ELISA
tests to study the epidemIOlogy of
tick-borne diseases and the dynam
iCS of these diseases m different
farmmg systems Two surveys
have been carned out, one cross
sectIOnal, the other long1tudmal, m
three key farmmg systems By
momtonng cattle over a long
penod, the SCientists are fmdmg
out how soon after b1rth calves get
mfected Wlth econom1cally import
ant tick-borne paras1tes, how often
the ammals get mfected and what
effects th1S has on productiv1ty
Their results have already shown
marked d1fferences between sys
tems, m one of the systems the
calves get mfected withm a month

of bemg born, m another they stay
clear of mfectlOn for three to four
months ObVIOusly thiS has radical
imphcatlOns for any proposed vaCCi
nation and control programmes m
one system one has to vaccmate
calves very soon after they are
born if the vaccme 1S to be of any
use, while m the other there 1S a
four-month wmdow m Wh1Ch to
vaccmate calves

Characterisation tools

The other component of ILRI's d1
agnostiCS research programme 1S
the development of charactensation
tools, tools that allow SCientists to
1dentify preCisely wh1ch stram of
paras1te they are dealmg With

All tick borne disease vaccmes
currently bemg used m the f1eld
are hve vaccmes-one mfects am
mals w1th attenuated or mod1fied
paraSites that do not cause chmcal
d1sease yet mduce immumty All
well and good, but paraSites may
undergo ant1gemc change or sexual

recombmatlOn, so the paraSite 1S
constantly changmg and evolvmg
What happens 1f one mtroduces a
'foreign' stram of, for example,
Thetlerla parva as a vaccme? Does
the mtroduced stram replace the lo
cal stram? Does it mmgle w1th the
local stram? No one really
knows-but ILRI's charactensat10n
tools are helpmg us to fmd out

The tools used are genet1c
markers wh1ch ident1fy spec1f1c
strams and trace changes m the
paras1te's genet1c make up Already
ILRI has developed markers for the
spec1fIc Thetlerra parva paras1tes
used m the East Coast fever vac
cme m Kenya and for several other
T parva strams that may be used
m eastern, central and southern
Afnca ILRl is also developmg
markers for other spec1es and
strams of paras1tes

An mterestmg fmdmg that has
come out of thiS work 1S that the
genetiC vanatlOn m the local Thetl
ena parva population is very shght
m Zimbabwe, whereas m eastern
Afncan countnes there is enormous
vanatlOn m the Thelfena parva
populatIOn One 1mphcatlOn of th1S
1S that vaccmatlOn agamst theil
enOS1S m 21mbabwe may reqUire
the use of only one stram of the
paras1te, whereas m eastern Afncan
countnes a miXture of strams would
be reqUlred m the vaccme to pro
v1de protect1on agamst a number
of genet1cally different paraSites

These stud1es prov1de sClent1fIc
rationale for makmg declSlons on
the types of hve vaccmes to be
used m d1fferent countnes

Not a panacea, but
useful tools

D1agnost1c tests are not a panacea
for determmmg the methods
needed to control tick borne d1s-

25



eases The mformatlOn they pro
vide still needs to be mtegrated
with other mformatlOn about a
productiOn system and with knowl
edge of farmers' Circumstances and
mtentions Take, for example, the
case of cattle at the Kenya coast
As these diagnostic tests will
show, most of the cattle have high
levels of antibodies agamst Thetl
erra parva They have all been ex-
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posed to the dIsease and survived
it They have achieved 'endemiC
stabuity'-a balance between the
parasite and the ammals' ability to
reSist Its effects So there 1S no real
d1sease problem m the area, as
long as the situatlOn remams as 1t
1S But 1f farmers start bnng10g 10
exotIc ammals to boost theIr milk
productlOn, they could face senous
disease problems-these newly-

1Otroduced ammals may not have
1mmumty to the d1sease and could
rapIdly succumb to 1t

D1agnostic tests proVlde useful m
formatlOn about the d1sease status
of ammals but the mformatlOn
needs to be used In conJunct10n
With clmlcal, ep1demlOloglcal and
systems mformat10n If it is to be
truly useful



Impact of trypanosomosis
control
Trypanosomosis has helped shape land use m many parts of Afnca over
the centunes The dIsease makes It dIffIcult for farmers to keep hvestock
m large parts of the contment and, while not precludmg human use of
the land, reduces agncultural productlVlty By excludmg hvestock or hmIt
mg theIr numbers, trypanosomosis and Its vector, the tsetse fly, have come
to be seen by some as the guardIans of Afnca's unspOllt envIronments
Some people have expressed fears as to what mIght happen to the envIron
ment If trypanosomosis were to be controlled, for example, through apph
catIOn of a vaccme, or If tsetse fly populatIOns were to be dramatIcally
reduced

Yet people too must come mto the pIcture Afnca's human populatIOn
IS growmg rapIdly, as are ItS demands for food Trypanosomosis IS an ob
stacle to meetmg those demands even from land that IS already settled
and bemg farmed A recent reVIew of prevIOus studIes, most of whIch
were conducted by ILRI and ItS partners, mdicates that trypanosomosis
• reduces cattle offtake by up to 30%
• reduces milk offtake by up to 40% and
• reduces the work performance of oxen by up to 33%

Even so-called trypanotolerant ammals are not Immune to the effects
of the dIsease For example, whIle trypanosomosis reduces calvmg rates by
up to 20% m susceptIble breeds It stIll reduces calvmg rate by up to 12%
m trypanotolerant breeds

Effects of controlling the disease on land use
and farming

ILRI has been studymg the effects
of tsetse control on land use and
human welfare m the Ghibe valley
m south-western EthIOpIa smce
the early 1990s The Ghibe valley
has been settled for a long tIme
and hence the enVIronment has
already been modIfIed conSIderably
by human actIVItIes ILRI's ecol
OgISts have used aenal photographs
and satellIte Images of the valley
to map changes m land use be
tween 1957 and 1993, and have
related these changes to what
farmers m the area know about
changes m theIr enVIronment

The Ghlbe valley/ south-western
EthIopIa
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The benefits oftsetse control far outwetghed the costs over the first five
years ofa prOject In the Ghtbe valley, south-western Ethtopta

Increase In farm Income = 300/

I:;sl Increased herd

value

b:J Increased

hvewelght

offtake

[]] Increased milk

offtake

~ Reduced

bereml use

Ea Costs of pour

on treatments

D Transaction

costs

11III Delivery and

momtonng

costs

Total costs \0
farmers and project

tamed use of the pour-on reduces
trypanosomosls mCIdence and the
problems assocIated WIth tsetse
flIes, other bltmg flIes and tIcks In
dIVIdual farmers have been paymg
for the treatments, on a cost-recov
ery baSIS, smce December 1992
Each month between 1000 and
6000 cattle are treated at a cost to
the farmers of between US$ 500
and US$ 3000

ThIS sustamed control of tryp
anosomOSlS has had marked effects
on agncultural productIOn and hu
man welfare m the area ILRI's
economIsts have quantIfIed the
value of the mcreased herd growth,
mcreased offtake of lIve cattle, m
creased offtake of mIlk and re
duced use of trypanOCIdal drugs
They have estImated that benefIts
have exceeded the costs borne by
farmers by about 800% and have
exceeded the total costs to farmers
and the project by about 425%

In addItIOn, farmers m the area
where the tsetse populatIOn has
been controlled keep more oxen

Pour on was cheaper than other
approaches to tsetse control

Benefit-cost rano for project = 4

Benefit-cost rano for farmers = 8

Costs \0 farmers
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by human mterventIOn, probably
through frequent burmng

ILRI's Imtlal research m the
Ghlbe valley showed a hIgh preva
lence of trypanosomosls mfectIOns
m cattle and a hIgh degree of para
SIte reSIstance to all avaIlable tryp
anoCIdal drugs An alternatIve to
drug treatment was thus needed
and ILRI researchers and theIr col
laborators started a programme to
control the tsetse flIes that trans
mIt the trypanosome paraSItes

Tsetse control tnals were
started m parts of the Ghlbe valley
m 1991 Control methods focused
on usmg msectiCIde Impregnated
screens and msectlcldes applIed to
ammals-pour-ons-to reduce the
tsetse populatIOns and keep them
at low levels The pour-on tnal
was partIcularly successful and
popular With farmers The tsetse
populatIOn IS now at only 10% of
ItS pre-control level and the mCI
dence of trypanosomosls has fallen
by a SImIlar amount m the control
area Farmers perceIve that the sus

US$ 000

Farmers told ILRI's researchers
that trypanosomosis fIrst came to
the Ghlbe valley m the early to
mld-1980s Companng the aenal
photographs from 1971-73 wIth
satellIte Images from 1987 shows a
maSSIve change m land use-a
drop of 50-70% m the amount of
land that was cultIvated m the val
ley 'Today, you can stand on a
ndge and look down mto the val
ley and you see no cultIvated fIelds
m the valley, not one,' says Robm
ReId, an ecologIst workmg wIth
ILRI 'Look at the aenal photos
taken 25 years ago and It IS Just
chock a block wIth cultIvated
fIelds, nght up to the nver The
change IS very clear'

Another feature of the enVIron
ment m the Ghlbe valley IS that
the predommant vegetatIOn type IS
not what would be expected from
envIronmental parameters such as
ramfall WhIle the area IS sUIted to
forest or bush savannah, the land
IS pnmanly under grass, with the
occasIOnal acaCIa tree, tree canopy

cover IS only 6%, compared wIth

90-100% m a forest It seems
lIkely that the envIronment has
already been substantIally altered
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Cultivated area (ha)

6-"-------------,

Farmers In an area where the tsetse
populatton has been reduced keep
more oxen than farmers In an ad
Jacent area where the fly has not
been controlled Moreovert oxen
In the tsetse-control area are more
producttve than those where the
fly has not been controlled

DIrect control methods such as m
sectiCIde use are not the only
mechamsms that affect tsetse popu
latlOns and hence trypanosomosls
mCIdence Changes m land use, par
tICularly mcreasmg cultIvatIOn, and
reductlOns m WIld ammal popu
latlOns-food sources for the tsetse
flIes and reservOirs of trypanosome
mfectlon---combme to reduce fly
numbers and dIsease mCldence In

deed, cleanng bush and reducmg
wild hfe populatIOns have both
been used extenSIvely m Afnca to
reduce tsetse mfestatlOn Some
people have argued that human

Projecting future
changes

area If, on the other hand, there
were no other constramt on the
amount of land a household could
cultIvate, a household With a gtven
number of oxen m the tsetse
control area could cultIvate about
tWice as much land as a household
WIth the same number of oxen m
the tsetse-mfested area

Apart from the dIrect effects of
trypanosomasIS, the nsk of tryp
anosomOSIS also mfluences farmers'
behavlOur For example, m GhIbe,
farmers m the tsetse-control area
bought three and a half tlmes as
many cattle m a year and had sale
and slaughter rates four tImes as
hIgh as farmers m the tsetse
mfested area

In a second area, where tsetse
control efforts started m 1994,
farmers are already reportmg sub
Jectlve benefIts such as theIr am
mals lookmg healthIer and bemg
eaSIer to manage although no
measurable mcreases m productIV
Ity have yet been found Interest
mgly, however, there has been no
measurable change m tsetse popu
latIOn so far

Most recent Next season
season (planned)

I!I!I Teslse control
o No leslse control

PreVIous
season

2

o

4

6

Area cultIVated (hal

Farmers In the tsetse-control area
crop more land than those In

areas where the fly has not been
controlled

that has hghter soIls, often on
slopes, because It IS eaSIer to work
by hand-but thIs land IS more vul
nerable to degradatIOn and eroSIon
than the heaVIer clayey soIls of the
valley bottoms Thus, ox-powered
cultivatlOn may be helpmg prevent
soIl eroslOn

The overall effect of thIs on
crop productlOn IS marked Farmers
m the tsetse-control area crop
more than two and a half tImes as
much land as those m the neIgh
bounng tsetse-mfested area SIgmfI
cantly, they also mdicate that they
have mcreased the amount of land
they cropped from the preVIOUS
season and mtend to mcrease
more m the future The effects of
mcreasmg the productIVIty of
work oxen wIll not always be the
same as thIS If, for example, the
amount of cultIvable land were
hmited for all households, the aver
age household m the tsetse-control
area would need one less ox to cul
tIvate the same amount of land as
a household m the tsetse-mfested

5432

Number of oxen

11III Non users
o Users
o No control area

2

3

4

5

than those m an adJacent area
where the tsetse populatlOn has
not been controlled Moreover, the
oxen m the tsetse-control area are
more productive-each addltlOnal
ox kept adds nearly a hectare to
the amount of land the farmer cul
tIvates m the tsetse-control area,
compared wIth just over half a hec
tare where tsetse populatlOn has
not been controlled And because
farmers tend to keep more ammals
where tsetse have been controlled,
those wIthout any oxen of theIr
own are able to borrow oxen from
theIr neIghbours and cultivate
some land WIth oxen power In
the nearby tsetse-mfested area,
farmers WIth no oxen of theIr own
cultivate only by hand-a labon
ous, back-breakmg exerCIse Numer
ous farmers m group mterviews
noted that farmers who cultIvate
by hand tend to cultIvate land
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ILRI's research m trypanosomosis
addresses all aspects of the disease
and itS cffects, from the environ
ment through to people's hves
These studies bUild on years of
knowledge and data gamed by
ILRI m all aspects of trypano
somOSiS Bnngmg together research
from across Afnca and bUlldmg on
data gathered from a vanety of
sources, ILRI's research m the field
of trypanosomosis IS umque and
mvaluable

BUilding on knowledge

ably across a larger area, because
the tsetse group that is most sus
ceptIble to the effects of human
population (the morsltans group) is
the most efficient of the groups at
transmittmg trypanosomosIs to
people and hvestock Thus, most
of the people and hvestock m con
tact with the fly wIll be under low
to moderate challenge, rather than
high challenge 'Partial' disease con
trol measures such as drugs and
keepmg trypanotolerant hvestock
are more effectIve under low to
moderate challenge than under
high challenge

ThiS latest use of geographiC
mformatlOn systems technology
complements knowledge denved
from a study of where tsetse con
trol would have the greatest ben
efitS to agncultural productlOn and
human populatiOns while havmg
least impact on unsp011t environ
ments (see ILRI 1996 Out of AfrICa,
mto a global mandate)

Areas tnfested by the tsetse fly
are shrtnktng but the fly WIll be
with us for many years to come

2040
63%

1990
83%

cant drop but far from the hypoth
eSIsed total disappearance of the
fly The study mdiCates similar
falls m fusca-group tsetse flies
However, the hterature mdicates
that the populatlOn of palpalls
group tsetse flies IS essentially unaf
fected by changes m human
populatlOn and hence will change
httle, if at all

The biggest change mdicated by
the study is m the proportlOn of
people hvmg m areas with hIgh
tsetse populations In 1960 about
25-40% of people m 'fly zones'
ltved m scattered settlements
where tsetse populatlOns were
ltkely to be hIgh By 2040 less than
6% of people are hkely to hve
where fly populations are high

Overall, the study suggests that
human populatlOn growth will con
trol all speCies of tsetse fly over
about 7% of their current distn
butlOn by 2040 Thus, barnng the
development of a strategiC solutlOn,
such as a vaccme, trypanosomosis
Will be wIdespread m Afnca for
some time to come However, tryp
anosomOSiS nsk may fall consider-

Rawlings scenariO,
fuscagroup

o 30 peopl I km 0 T tse high

31 78 people I km • TsetsEl decllnlng

> 78 peoplO I km ~ Tsetse very I w

2020
70%

1960
93%

populatlOn growth will eventually
control the tsetse fly without ad
dltlonal mterventlOn from control
programmes

Dunng 1997, ILRI SCientists
exammed this hypothesis usmg a
geographic mformatlOn system
based approach The flfSt step was
to survey the hterature and deter
mme the levels of land-use mten
Sity and human population density
at whiCh tsetse populations begm
to declme and then disappear
They then developed several
human population scenanos show
mg hkely levels of human popu
latlon m 2020 and 2040 These
data layers were then overlaid
with the distnbution of each
group of tsetse flies (morsltans,
fusca and palpalts) and areas where
tsetse populations may declme
were identified

In 1960, 85-95% of the land
area m Afnca sUlted to tsetse fhes
of the morsltans group supported
healthy fly populatIons The ILRI
study suggests that this will de
Clease to 50-60% of the ongmally
mfested area by 2040-a sigmfi-
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ILRI in Latin America
The Latm Amenca and Canbbean reglOn (LAC) IS vast, complex and well
endowed WIth natural resources However, It IS also a reglOn charactensed
by hIgh populatIon growth rate, poverty, mcome dispanty and mcreasmg
natural resource degradatiOn LAC is home to more than a thud of the de
velopmg world's cattle and one-seventh of ItS sheep but only about one
twentieth of itS goats ThiS is a new regIon for ILRI, as the Institute
moves to fulfil ItS global mandate, one m whIch ILRI has as much to learn
as to contnbute

The fIrst step m planmng ILRI's activIties m LAC was a regIonal con
sultatIOn orgamsed by the Inter-Amencan InstItute for CooperatIon m Agn
culture (I1CA), Costa Rica, the InternatlOnal Development Research Centre
(IDRC), Canada, and ILRI The meetmg was held In San Jose, Costa Rica,
In 1995 PartICIpants identIfIed two hlgh-pnonty ecoreglOns the hIgh
Andes and the tropical hillSides and lowlands

In ItS mltlal steps mto thIS new reglOn, ILRI has chosen to assocIate It
self WIth two successful research and development consortIa that have
been runnmg m the regIOn for several years These are Tropileche, a consor
tiUm of natlOnal programmes and advanced research Institutes led by the
InternatIOnal Center for Tropical Agnculture (ClAT) m Colombia, and
CONDESAN, a broader consortIum led by the InternatlOnal Potato Center,
CIP, In Peru TropIlech?0ocuses on ImproVIng smallholder dairy systems In
the hIllSides of Central Amenca and the forest margInS of the Amazon
baSIn, while CONDESAN focuses on mixed crop-lIvestock farmmg
systems and dalry systems m the hIgh Andes

ThiS article focuses on ILRI's mvolvement In the Andean ecoreglOn

From sustainable agriculture to degradation and
emigration

The Andean ecoreglOn covers
about two rrullIon square kilo-
metres In South Amenca, mcludmg
large parts of BolIVia, Colombia,
Ecuador, Peru and Venezuela, and
parts of Argentma and ChIle It is
home to more than 135 milhon
people, most of whom depend on
agnculture for their lIvehhood It is
a harsh regIOn, charactensed by
h1gh altitude and generally low
temperatures

ThiS regIOn was home to a
flounshmg and sophisticated CiviliS
atlOn that lasted until after the
Spamsh colomsation m the SiX
teenth century The mdigenous cul-
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ture had developed lugWy pro
ductIVe and sustaInable agncultural
systems, based on efficient SOlI and
water management and IntegratlOn
of crops and livestock However,
IncreasIng human populatlOn has
Increased the demand for land and
food The traditional production
systems have broken down or been
forgotten and the reglOn's natural
resources are degradIng SOlI
eroslOn is severe throughout much
of the reglOn

Faced with IncreasIng popu
lation pressure, the harsh environ
ment and the low productiVity ot
the regiOn's agnculture, many people
have migrated from the Andes to

neighbounng regIOns, partlcularly
major urban centres and the humId
and subhumid tropical lowlands
There, they contnbute to the de
structlOn of the Amazon raIn forest
m therr search for land to crop

Thus, the problems of the
Andean reglOn are Intimately
lmked wIth the problems faCIng
much of South Amenca BoostIng
the productiVIty of the higWand
farrmng systems will have far
reachIng economIC, SOCial and
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envIronmental effects throughout
the reglOn

Consortium for the
Sustainable
Development of the
Andean Ecoregion

CONDESAN, the Consortium for
the Sustamable Development of
the Andean EcoregiOn, was set up
In March 1992 follOWIng a meetmg
of agnculturahsts, SOCial SCientists
and natural resource management
speCialists at CIP It currently has
more than 60 member orgams

atlOns, mcludmg research and devel
opment mstItutes from Argentma,
BolIVia, Chile, Colombia, Ecuador,
Peru and Venezuela, the Inter
Amencan Institute for CooperatIon
In Agnculture (I1CA) In Costa Rica
and Cornell Umversity m the USA
It IS funded by several donors In
cludIng the SWiSS Development Co
operatiOn (SDC), IDRC, the Inter
Amencan Development Bank
(IDB), the Directorate General for
InternatiOnal CooperatiOn (DGIS),

The Netherlands, Spam, the Umted
States Agency for InternatiOnal De
velopment CollaboratIVe Research
Support Program (USAID-CRSP),
the European Development Fund
(EDF) and several natlOnal part
ners ILRI JOIned CONDESAN In
1997 and now has a staff member
based at CIP

The consortiUm's research is
focused m four mam areas biO
diverSity, water and land use, pro
ductlOn systems and analYSiS of
development poliCies lLRI bnngs
to CONDESAN its expenence In m
tegrated crop-livestock systems
and m livestock policy analYSiS
On the other hand CONDESAN
offers ILRI the opportumty to
buIld on substantial expenence m
systems research, mcludIng the use
of computer simulatlOn models to
Integrate InformatiOn on livestock
and mixed systems, and water
sheds POSSibilIties for transregional
analYSiS and collaboratiOn among
different highland ecoreglOns m
the Andes, Himalayas and the
Afncan highlands are also bemg ex
plored

CONDESAN is currently carry
mg out field research at ftve bench
mark Sites, one each In BoliVia,
Colombia and Ecuador and two m
Peru The Sites represent a range of
agro ecological zones and agncul
tural systems found extenSiVely
throughout the Andean regiOn

Puna (Peru) and Patacamaya
(BoliVIa) are on the Andean plateau
at nearly 4000 metres above sea
level, a zone known as the
Altiplano The common farmIng
systems at these Sites are Alpacas
grazed on natural pasture together
With bitter potatoes, dairy cattle
fed on cultivated and natural pas
tures WIth potatoes-barley-oats
and qUInoa, beef cattle and sheep
on natural pastures, and potatoes
barley-pulses together With dairymg



Carclli (Ecuador), Cajamarca (Peru)
and La M1el (ColombIa) are m
hurmd and subhurmd valleys be
tween the Andean ranges at about
2700 metres above sea level The
mam lIvestock system IS daIryIng
on cultiVated grasses and legumes,
wlule the mam crops are potatoes,
barley and legumes

Livestock feature m some 70%
of Andean smallholder farmmg sys
tems, and 80% of lIvestock prod
ucts are sold In contrast, crops are
almost entIrely consumed withm
the households LiVestock thus pro
VIde the mam source of mcome m
most of these subsistence-onented
farmmg systems, and hence have a
strong mfluence on mcome and
capItalIsatIOn as well as tractIOn
and nutnent cyclIng

Key Issues constrammg mtenslfl
catIOn of hvestock productIon m
some systems mclude poor access
to markets, lack of access to credIt
and small herd and flock SIzes
ILRI research IS now addressmg
these at the fIVe CONDESAN SItes
and Chimborazo (Ecuador) Comp
lementary actiVItIes are bemg car-

ned out m the tropIcal hillSIdes
and central hIghlands ThIS work
mvolves partners m natIOnal agrI
cultural research mstitutes, non
governmental orgamsatIOns, the
pnvate sector and umversities

ILRI's partners m lIvestock
related research mclude the InstI
tuto NacIOnal de InveStlgacIOnes
Agropecuanas (INIAP) and Fund
aCIOn para el Desarrollo Agro
pecuano (FUNDAGRO) m Ecuador,
Centro de InveStlgacIOn de Recuros
Naturales y MedIO Arnblente
(CIRNMA), Umversidad Tecmca de
Cajamarca, Umversidad NacIOnal
Agrana de La Molma, INCALAC
(Nestle) and Umversidad Alcides
Carnon m Peru, Umversidad de
Caldas m ColombIa, and Instituto
Bohviano de Tecnologla Agro
pecuana (lBTA) m Bohvia

Ex ante assessments mdicate
that farmers need at least fIve or
SIX appropnately fed mIlkmg cows
If daIrymg IS to be bIOlogIcally and
economIcally sustamable A project
aImed at promotmg market
onented smallholder daIrymg IS
now provIdmg credIt to selected

farmers to estabhsh or expand
perenmal and annual forage crops
to proVIde supplementary feedmg
dunng the dry season and hence
boost milk offtake The credIt IS
operated as a revolvmg fund-as
farmers reImburse the project other
farmers are gIVen access to credIt

These studIes will proVIde bases
for polIcy recommendatIOns, lead
mg to credIt and extenSIOn polICIes
that will help promote sustamable
ammal productIon In the Andean
regIOn

ILRI/CONDESAN IS plannIng
to co-ordmate ItS actIVItIes WIth
those of two consortIa operatmg In
adjacent ecosystems, Troplleche
and CODESU (ConsortIUm for Sus
tamable Development of UcayalI,
Peru) ThIS wl11 prOVIde a more
hohstic understandIng of SOCIO
economIC alternatIves for farmers
who mIgrate from one regIOn to
another, and wtll help determme
comparatIve advantages for mIlk
productIOn m the hIghlands and
lowland humId tropICS It wl11 also
promote exchange of research
methods WIth other ILRI projects,
mcludmg the use of computer
SImulatIOn models for ex ante as
sessments of the lIkely Impact of
mterventlons

Great oaks from little
acorns grow

These are just the begmnmgs for
ILRI's Involvement In the LatIn
Amenca and Canbbean regIOn, but
should proVIde a strong foundatIOn
on whIch to budd ILRI's strengths
m lIvestock polIcy analYSIS, ammal
health, genetIcs and feed resources
offer WIde scope for the mstltute
to contnbute to developmg more
productIve, sustamable crop-lIve
stock systems In thIS regIOn
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Balancing human needs,
livestock and the

environment
The way some people talk about the effects of lIvestock on the envuon
ment, It sounds as If lIvestock themselves decide whether or not to de
stroy our environment But the fact IS, hvestock do not degrade the
environment-people do

The mlsperceptlOn of lIvestock as degraders of the environment ong
mates largely m the developed world, where mtensIVe speClalIsed lIvestock
productlOn IS the norm livestock are blamed for a Wide range of human
ills, from heart dIsease through to global warmmg Studies m developmg
countnes have shown that chtldren who do not get enough meat and
milk m theu dIets may end up physIcally and mentally compromised
Arumal manure and unne that people m the developed world see as pol
lutants are VItal fertlhsers to smallholder farmers m the developmg world

In some cases, the misperceptlOns have led to pohcles that have exacer
bated the negative effects of hvestock rather than allevlatmg them For
example, the misperceptlOns regardmg overgrazmg m the and areas have
led to measures to control hvestock movement and stockmg rates,
thereby causmg more, rather than less, land degradatlOn A better under
standmg of the complementanty of domestlcated and Wild ammals
would have led to greater speCIes wealth and Improved well bemg of lo
cal human populatIons

But fmdmg out what IS really known about hvestock and their effects
on the environment m the developmg world and canvassmg the opmlOns,

on thiS tOpiC, of people m the de
velopmg world IS difftcult, time
consummg and expensive

In an effort to address these
Issues, ILRI, the InternatIOnal De
velopment Research Centre
(IDRC) , the Food and Agnculture
OrgamzatlOn of the Umted
NatIOns (FAO), INFORUM (The
Center for Sustamable Agnculture)
and the World Bank orgamsed a
global consultatIon on mteractlOns
between hvestock and the environ

ment ThiS bUilt on an earher

study, entitled 'Balancmg LIVestock,
EnVironment and Human Needs',
carned out by FAO, the Umted

States Agency for InternatIonal



Development (USAID) and the
World Bank A key ObjectiVe was
to present the conclusIOns of the
earlier study to a WIde range of
stake-holders, particularly from de
velopmg countnes, givmg them the
opportumty to have thetr Views
presented m a global forum

" global electronic
conference and more

The consultation compnsed an elec
tromc conference mvolvmg more
than 1000 people from 86 countnes
around the world, together with
local round-table meetmgs m 27 de
velopmg countnes The local con
sultatiOns mvolved a wide range of
stakeholders, mcludmg livestock
farmers, farmers' groups, govern
ment officials and pohcy makers,
teachers, NCO representatives, agn
cultural and social sCientists, en
vironmentahsts, extensiOn agents
and mdustnahsts Reports from
some of the local consultatiOns
were shared with partiCipants m
the electromc conference The
combmed consultatiOn proVided
mformation on the state of the
environment m different parts of

the world, some of the forces that
lead to pressure on natural re
sources and the response of society
to environmental degradation

An important outcome was the
development of specifiC recommen
dations for future research and de
velopment actiVities Needs
identifIed by the consultatiOn m
cluded development of sustamable
agncultural systems for different
ecoregiOns of the world, more holis
tiC approaches toward research and
development, and pollcy recommen
dations based on broad stakeholder
partiCipatiOn

Reports presented to the con
sultatiOn showed that defores
tatiOn, sOll erosiOn, reduced soil
fertility, loss of biOdiverSity, water
contammatiOn, waste disposal and
greenhouse gas emiSSions are recog
msed environmental problems m
many regiOns They also showed
broad agreement as to the forces
dnvmg environmental degradatiOn
mcreasmg human populatiOn press
ure, micro- and macro-economiC
pohcIes, cultural values, poverty,
communal land tenure, lack of ap
propnate technology to harmomse
productiOn WIth resource conser
vatiOn, lack of awareness of the

mteractiOns among hvestock, the
environment and human needs,
lack of mfrastructure to facllitate
marketmg, and lack of mvolve
ment of local commumties m thetr
own development

None of the partiCipants m the
local consultatIons expliCItly de
scnbed dIrect negative Impacts of
hvestock on natural resources
However, they dId Cite overgrazmg,
overstockmg and feedmg of crop
reSIdues to hvestock without re
turmng manure to the land as
causes of envIronmental degra
datiOn, but wIthout mdicatmg
how much of the observed envIron
mental degradation can be at
tnbuted dIrectly to hvestock

productiOn
Agam, while some partiCipants

stated that hvestock have positIve
effects on the envIronment, such
as the utIhsatiOn of grasslands and
crop residues-gIvmg value to re
sources that would otherwIse be
wasted-and the benefiCial effects
that grasslands have on the en
vironment, mcludmg carbon seques
tratiOn-trappmg carbon dIOXIde
from the atmosphere, thus reduc
mg levels of thIS 'greenhouse gas'
-nutnent cyclmg and arrestmg
SOlI erosiOn, they dId not quantify
them

Most reports mdlcated a lack of
awareness among governments of
lIvestock-related envIronmental
issues Some trends are emergmg,
such as the creation of government
envIronmental bodIes, enViron
mental NGOs and the mclusiOn of
envIronmental concerns m pohcy
formulatIOn However, there IS
still too lIttle SCIentIfIC data to
mform pohcy makers, compounded
by the lack of effectIve mteraction
between SCIentIsts and polIcy
makers
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Poor management, not
livestock, degrades the
environment
The consultations clearly demon
strated that much land degradation
and envrronmental damage that is
associated with livestock production
IS mamly due to population pressure
coupled With mappropnate livestock
management practices and poliCles

Key issues raised

LIVestock related environmental
problems differ markedly between
the developed and the developIng
worlds, a POInt stressed by the con
tnbutlons to the consultation

In developIng countnes, most

environmental problems are related

to poverty and pohcles Any at
tempt to mInimISe the Impact of
hvestock on the environment IS
bound to fau If farmers do not
have better economic alternatives
Solutions need to try not only to
protect the environment but also
to encourage more lucrative ways
of managIng livestock

In contrast, hvestock-related en
vironmental problems In developed
countnes can be solved by tougher
enforceable legislatIOn that makes
livestock producers pay for any
harm their aCtiVitIes do to the
environment

The diSCUSSIOn brought out the
need for holistic research to better
quantify the biophySical and SOCIO
economIC InteractIOns of livestock,
the enVIronment and human
needs As demand for livestock
products contInues to Increase m
developIng countnes, fIndIng the
appropnate balance IS still an Issue
In particular, research IS needed to
quantify the effects of system In
tenSification m developIng coun
tnes and system extenslflcatlOn or
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area-wide Integration of crop
lIvestock systems In developed
countnes

The consultatIOns highlIghted

several constraInts to addreSSIng
Issues of lIvestock, the environ
ment and human needs, Includmg

• paucity of Information on live
stock, agnculture and the en
vironment

• lack of a holistiC approach In
most of the research dealIng
With lIvestock-envIronment In
teractions and lack of appropn
ate Indicators of these
InteractIOns

• lack of Involvement of sCien
tiSts In the development of pol
ICies relatIng to livestock and
the environment

• Inconsistent goals of farmers,
sCientists and policy makers

• lack of use of quantItative data
for pohcy formulation

Lessons learned

The dual nature of the global con
sultatlon-electromc and local
round-table diSCUSSIOns-proved In
valuable In broademng the partlCl
patlOn of stakeholder groups

PartlClpatIon In the electromc con
ference was heavIly biased towards

people based In the developed

world, With two-thIrds of partiCi

pants bemg based m North Amenca

and Europe, albeit With a strong
Interest In the developmg world
Only 11% of partICipants were
from Afnca, the Near East and
ASia There was also a strong bias
towards sCientists (94% of particI
pants), partICularly lIvestock SClen
tlStS (45%) ThiS tended to 'skew'
the diSCUSSions In contrast, partICl
patlon on the round-table diSC
usslons was much broader, With
much greater partICipatIOn by people
at the development, extension or
producer levels These face-to-face
consultatIOns also, IneVitably, drew
their partICipation from those
active m the countnes where they
were held, mcreasmg mvolvement
of those from the developIng world

However, mtegratmg the two
'streams' proved dlfftcult given the
timIng of the consultation and the
object of prepanng a pOSItion
paper for a conference held In The
Netherlands In July 1997 The ong
mal IntentIOn was to have a two
way flow of mformatlOn between
the electromc and round table com-



ponents and to have a umfied de
bate of both global and local IS
sues Whlie thiS proved
unworkable, the two components
of the consultatIOn provIded useful
sets of conclusIOns and recommen
datIOns wIth whIch to work

Another key lesson learned was
that of the need for a well-defmed
set of Issues to be dIscussed and
more actIve mvolvement of a mod
erator to promote full dIscussIOn of
relevant Issues 'We found that
once an Issue was raised, several
people would acknowledge ItS Im
portance but attentIOn soon moved

onto another Issue,' saId Dr VIctor
Mares, one of the orgamsers of the
consultatIOn 'ThIS resulted manly
superfIcIal treatment of some
Issues ' SImIlarly, several key Issues
were not raIsed by partlCIpants
and hence dId not get dIscussed
Such Issues mcluded the Import
ance of women m lIvestock sys
tems, the role of pastures and
grasslands m carbon sequestratIOn,
soli protectlOn, water cyclIng and
mamtammg soli mIcrofauna popu
latIOns, the mteractIOn between eco
regIOns (e g effects on the Amazon
regIOn of economIC, polItIcal and

natural resource management m
the Andean reglOn), and the conse
quences of land cleanng methods
on soIl degradation m ranchmg
systems Operatmg the global con
sultatIOn more as a moderated dIS
CUSSIon forum mIght have ensured
that the most Important topiCS
receIved the attentIOn needed and
that a broader range of Issues was
raised

The next steps

People around the world recogmse
the need to balance human needs
With protectmg the environment
Unfortunately, the role, and poten
tial role, of lIvestock m achIevmg
thIS balance IS poorly understood
ILRI needs to play a leadmg role
not only m promotmg research
mto the role of lIvestock m balanc
mg human and envIronmental
needs but also m mformmg stake
holders of Its fmdmgs PolIcy
makers around the world need
research-based mformation on
whIch to bUIld polICIes that WIll
promote human welfare whIle pro
tectmg the enVIronment for future
generatIOns BUIldmg on a wealth
of expenence m envIronmental and
polIcy research, ILRI and ItS part
ners are focusmg theIr efforts on
provIdmg such mformatIOn
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ILRI programme areas in 1997
Biosciences Programme

Rummant genetics

CharactensatlOn, conservatIOn and use of ammal genetIc resources

Development of disease-resistant hvestock

Rummant health

Molecular basIs of pathogenesis and dIsease resIstance

Immunology and vacc10e development

Improv1Og hvestock productivIty through development of subu01t vacc10es

Development and apphcatIOn of dIagnostIc tools 10 dIsease control and
surveillance

EpIdemIology and dIsease control

Rummant feed resources

Feed Improvement for Improv1Og hvestock productivIty

Rumen microblOlogy for feed utihsatlOn enhancement

CharactensatIOn and conservatIOn of forage genetIc resources

Sustainable Production Systems Programme

Systems analYSIS and Impact assessment
Increas10g returns to hvestock research through systems analYSIS and Impact
assessment

livestock poliCy analySIS

Pohcy analYSIS for Improv1Og produCtIVIty and susta10ability of crop-hvestock
systems

Crop-livestock systems research

Improv1Og produCtIVIty and susta10abIhty of crop-hvestock systems 10 the
highlands of sub-Saharan Afnca and ASIa

Improv1Og productiVIty and susta10abIhty of crop-hvestock systems 10 subhurrud
sub-Saharan Afnca and AsIa

Improv1Og productivIty and susta10ablhty of crop-hvestock systems 10 semI-and
sub-Saharan Afnca and ASIa

Improv1Og prodUCtIVIty and susta10ablhty of crop-hvestock systems 10 fragile
enVIronments 10 the Lat10 Amenca and Canbbean reglOn

Pravlol1.s PaG~ Blank
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Improvmg prodUCtIVIty and sustamability of
crop-hvestock systems m West ASIa and North Afnca

Improvmg hvestock productlVIty under disease nsk

Improvmg productivity and sustamabihty of
market-onented smallholder dauy systems

System-Wide hvestock programme
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Strengthening Partnerships with
National Agricultural Research
Systems Programme
Trammg and mformatlOn serVices

Collaborative research networks



ILRI senior staff in 1997
Directorate General

Hank FItzhugh, Director General
Hugh Murphy, Director ofAdnllnlstratlon
Ralph von Kaufmann, Director for External Relations
Margaret Morehouse,t Human Resources Manager
Gerard O'Donoghue, Chief FinanCial Qf{tcer
Helen Leltch,t Proposal Development Specialist
Susan MacMIllan, Publtc Awareness Specialist

Blosclences Programme

Programme Director Anthony Irvm

Improvement and Application of Existing Disease Control Technologies

Kenya
Alfred Adema, * research technologist
Carol Agufa, * research technologist
Sonal Barot,t research technologist
RIchard BIshop, molecular parasitologist
Mark Elsler,l epidemIOlogist
Newton Gltlre, research technologist
Joel Imanye, technical assistant
John Kabata, research technologist
Alfred Kafwa, technical assistant
Noah Karanla, technrcal assistant
Frednck Kana, research technologist
Joseph Katende, microbIOlogist
Sammy Kernel, research technologist
Juma KlUndl, research technologist
Nelson Kuna, research technologIst
Stephen Leak, epidemIOlogist
Clement Lugonzo, research technologIst
Humphrey Lwamba, research technologist
Mary Mama,. research technologIst
Phehx Maj1wa, molecular parasitologist
Jackson Makau, research technologist
Rachael Masake, ImmunologIst
Peter Mburu, technrcal assIstant
Stephen Mmla, * dIagnostician
Deen Moloo, entomologIst
Subhash Morzana, molecular parasitologist
Joseph MUla, techntcal assistant
Stephen Mwaura, research technologist
Reeves N]amunggeh, research technologist
George N]lhla, research technologist

1 Salary proVIded by the UK, Department for InternatIOnal Development (DFID) and the University of Glasgow, and the
European Community

Left m 1997
t Jomed m 1997
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Thomas Njoroge, research technologIst
Stephen NJuguna, research technologIst
Joseph Odhlambo, re~earch technologIst
David Odongo,t research technologIst
George Oduol, research technologIst
Ignatius Okumu, research technologIst
tvlaunce Owmo, techmcal ass/stant
David Parkm,2* bIOchemIst
Andrew Peregnne, * parasltolog/st
Rob Skilton, bIOlogIst
John Tangus, technical aSSIstant
Panneete Thathy, * research technologIst
James Thuo, research technologIst
Nfred TonUl, research technologIst
Mary Walthaka, research technologIst
Della Wasawo, research technologIst
Stephen Waslke, * research technologIst
Jon Wilkes, cell membrane physIologIst

Development of New Disease Control
Technologies

Kenya

Edith Authle,3 /mmunologlst
Keith Ballmgall, molecular ImmunologIst
Alam Boulange, vlsltmg ImmunologIst
ElIzabeth Carpenter, cellular /mmunologlst
FrancIs Chuma, research technologIst
Lynne Elson,t parasItologIst
Joseph Geshansha, technIcal ass/stant
Benson GlChukl, research technolog/st
Lucy GlChuru, research technologIst
Elke Gobnght, * research assocIate
Yoshlkazu Honda, vIrologIst
Dlsmus Lugo, research technologIst
VIttona LUt]e, * post doctoral SClentlstl cellular ImmunologIst
Anthony Luyal, research technologIst
Niall MacHugh, cellular Immunolog/st
John Maloba, technical ass/stant
Guy Mareels,4* peptIde bIOlogIst
Yutaka Matsubara,5* pathologIst
John Mburu, research technologIst
Ferdmand Mbwlka, research technologIst
Declan McKeever, Immunolog/st

FranCIs McOdlmba, research technologIst
Bea Mertens,6 Immunolog/st
Paul MUlya, research technologIst
CecilIa MurUlkl, research technologIst
Noel Murphy, molecular genet/clst
Tony Musoke, /mmunologlst
DavId Mutetl, research technologIst
Anthony Muthlam, research technologIst
Duncan Mwangl/ cellular ImmunologIst
Walthaka Mwangl, * research technologIst
Jan Naessens,8 /mmunologlst
DavId Ndegwa, research technologIst
Vlsh Nene, molecular bIOlogIst
Damel Ngugl, research technologIst
James NgUgl, research technologIst
Cathenne Nkonge, /mmunolog/~t

Joseph Nthale, research technologIst
John Nyan)UI, research technologIst
Tom Olyhoek, blOlog/st
ElIas Owmo, research technologIst
Pratlbala Pandlt, resear.h technologIst
Roger Pelle, genetIcIst
Mara Rocchi, blOtechl/olog/st
Rosemary Saya, research teclmologlst
BalJlnder Sohanpal, resear.h technolog/~t

Paul Spooner, mlcrob/ologlst
Evans Taracha, /mmunologlst
Kathy Taylor, cellular Immunologl~t

John Wando, research technologIst
Stephen Wanyonyl, resear.h techllologlst

Genetics of Disease Resistance

Kenya

Enc Aduda, research ass/stant
James Audho, techmcal assIstant
Leyden Baker, quantitative genetiCIst
Henry Gathuo, research teclmologlst
OlIVier Hanotte, ammal geneticist
Fuadl Iraqi, molecular genetlc/st
AlIce N)en Mama, research technologIst
Joel Mwakaya, research technologIst
Moses Ogugo, research te.hnolog/st
Manassey Omenya, researlh teelll/ologlst

2 Salary proVided by the USA, National Institutes of Health
3 Salary proVided by France, CIRAD EMVT Centre de cooperatIOn mternatlOnale en recherche agronomlque pour Ie

developpement-Elevage at medlcme vetennalfe des Pays Troplcaux (Centre for International CooperatIOn m AgronomIC
Research and Development-Antmal Husbandry and Vetennary Medlcme m TropICal Countnes)

4 Salary proVided by Belgium, WOB Vlaamse Venngung Voor Ontwlkkelmgssamenwerkmg en Techntsche BlJstand
5 Salary proVided by JIRCAS Japan International Research for Agncultural SCIences
6 Salary proVided by BelgIUm
7 Salary proVided by the USA, USAID (Untted States Agency for International Development) and the UnIversity of Honda
8 Salary proVided by Belgium
• Left m 1997
t Jomed m 1997
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Japeth Sore, research technologIst
Alan Teale, molecular genetIcIst
Yasmm VerJee, * research technologIst
John Wambugu, research technologIst

Ethiopia

Saldou Tembely, * assocIate SCIentIst, veterinary
parasItologIst

Programme Support

Kenya
Chns Hmson, laboratory manager
Davld Kennedy, vetertnarlan
Bob Kmg, head of experImental antmal Untts
James Magondu, head of fluorescence-activated cell sorter

servIces
FrancIs Mucheru, research technologIst,

flourescence-acttVated cell sorter servIces
Sonal Nagda, data analyst
Chnstopher Ogomo, research technologIst, electron

mIcroscopy servIces
John Rowlands, blOmetrtclan
Chve Wells, head of electron mIcroscopy serVIces

ProductIOn Systems Programme

Programme DIrector Hugo L1 Pun

Ammal/Forage Genetic Resources

Ethiopia

Asebe Abdena, research technologIst
Dawlt Gezahegn, * research technologIst
Glrma Abebe, research technologIst
Glrma Gebre Manam, research technologIst
Jean Hanson, genetIc resources speCIalIst
Jemal Mohammed, research technologIst
Kahsay Berhe, research technologIst
Lemma Mekonnen, techntcal assIstant
Bngltte Mass,t genetIcIst
Mesfm Shlbre, * research technologIst
Eddie Mukasa-Mugerwa, vetertnartan
Edward Rege, antmal breeder
Temeselew Mamo, laboratory techntclan
Mark van de Wouw, * assocIate SCIentIst

Epidemiology and Disease Control

Kenya
Lue Duchateur statIstICIan and modeller
Onesmus Mama, research technologIst

John McDermott, epldl.-mlOloglst
Bruno MmJauw,t epIdemIOlogIst
Bnan Perry, epIdemIologIst

Systems AnalYSIS and Impact Assessment

Kenya
Mohamed Baya, researl.-h teclll1ologlst
Elamm Elbasha, * agrtcultural economIst
Russ Kruska, geographIC InformatlOl1 systems specialIst
Onesmus Mama, research technologIst
Andnan Mukhebl, * agrtcultural economIst
Andrew Odero, research techl/ologlst
Onyango Okello, research technologIst
Robm Reid, ecologIst
Emmanuel Tambi,lo agrtcultural economIst
PhUlp Thornton, systems analyslst
Ehzabeth WangUl, research technologIst

Ethiopia

Negussle T/Mlchael, * senIOr research tecllltologlst
Tesfaye Legesse, research technologIst
Woudyalew Mulatu, project supervIsor

Improving Livestock ProductiVity Under
Disease Risk

Kenya
Guy d'Ieteren, antmal sLtentlst
Brent Swallow, agrtcultural economIst
Wmme Luseno, research technologIst
Nancy McCarthy, agrtcultural economIst

Improving ProductiVity and Sustainabillty for
Smallholder Dairy Systems Smallholder
DairYing

Kenya
Matthew KenyanJUl, r/:.search t"chl1ologl~t

Liston Njoroge,t research technologl::.t
DaVid NJubl, sentor computer programmer
Amos Omore, research officer
Steve Staal, agrtcultural economIst
Jon Tanner, antmal nutritIOnist
Wilham Thorpe, antmal SClel1t1St

Ethiopia

Abebe Tessema, research technologIst
Aberra Adle, technical assIstant
Azage Tegegne, research officer
Victor Umunna, animal sCIentIst/statton manager

9 Salary proVided by BelgIUm, WOB
10 Salary proVided by the European Umon and faCilItated by the OrgamzatlOn of Afncan Umty
• Left m 1997
t Jomed m 1997
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Improvmg Productivity and Sustamabillty of
Crop-livestock Systems m the Highlands of
Sub-Saharan Africa and ASia

Ethiopia

Ablye Astatke, research officer
Kahsal Berhane, research technologIst
Mohamed Mohamed Saleem, agronomIst
Mulugeta Mamo, techntcal assIstant
Emmanuel Mwendera, * post-doctoral assocIate
NIglst Wagaye, research lechnologlst
Wagnew Ayalneh, semor research technologIst

India

Ercole Zerbml, antmal sCIentIst

Improvmg Productivity and Sustamabillty of
Crop-livestock Systems m Subhumld
Sub-Saharan Africa and ASia

Nigeria

Kwaku Agyemang, animal productIon SCIentIst
Asmoah Larbl, forage agronomIst
Ibrahim Magagl, ammal sCIentIst/research fellow
Augustme NaaZle, * post doctoral SCIentIst, ammal

breedmg/genetlcs
Jimmy SmIth, animal SCIentIst
Shuley Tarawah,l1 agronomIst

Improvmg ProductiVity and Sustamabillty of
Crop-livestock Systems m LACjWANA

MalaySia

Canagasaby Devendra,t semor assocIate

Peru

Carlos Leon-Velarde,12t ammal productIon SCIentIst

Colombia

Fedenco Holmann,13t /zvestock SCIentist

Improving ProductiVIty and Sustalnablhty of
Crop-livestock Systems In Semi-arid Zones of
Sub-Saharan Africa and ASia

Niger (ICRISAT Sahehan Center)

Salvador Fernandez-RIvera, alt/mal sCIentist
Pierre Hlernaux, range ecologIst
Eva Schlecht, post doctoral assocIate
TImothy Wilhams, agrrwltural economIst

Improvmg Productivity and Sustamabillty of
Crop-livestock Systems In Sub-Saharan Africa
livestock ProductiVity under Disease Risk

Burkina Faso

J B Mulumba Kamuanga, agncultural economIst

Feed Improvement for Improvmg livestock
Productivity

Rumen Ecology

EthIOpia
DaVId Arundo, * ammal sCIentist/station manager

(Debre Berhan)
Asfaw Yemegnuhal, semor research tec/lltologlst
Dawlt Negassa, research technologIst
Genet Assefa, research assIstant
Agnes Odenyo, ntltrtflOnlst
Karanfl1 Olga, research technologIst
Paschal OsuJl, nutrltlOmst
Eeva Saansalo,14t vlsltmg assocIate SClel1tlst, ammal

sClentlst/nutrtftOnlst

Polley AnalySIS for Improvmg ProductiVity and
Sustamabillty of Crop-livestock Systems

Ethiopia

Abebe Mlsgma, senIOr research technologIst
GUIllaume Duteurtre,lS* research assocwte
SImeon EhUl, agrtcultural economIst
Gemechu Degefa, research technologIst
Mohammed Jabbar, agrtcultural economIst
Joan KagwanJa, post-doctoral SCletlt/~t

Nega GebreselassIe, research tec/mologlst
Charles F Nicholson, * SOCIal SCIentist (Rockefdler

FoundatIOn SOCIal SCIences Fellow)
Barry Shapiro, agncultural economIst
Solomon G/Selassle, research t/-chn%glst
Yishak Mengesha, * sentor rese<1rch technologtst

Strengthening Partnerships With NARS

Programme D"ector Michael Smalley

Trammg and Conference

Kenya

Rob Eley, education officer

11 50% salary proVIded by IITA (InternatIOnal InstItute of TroplCal Agnculture)
12 50% salary proVIded by CIP (Centro InternaclOnal de la Papa)
13 50% salary proVIded by CIAT (Centro Internaclonal de Agncultura TropIcal)
14 Funds proVIded by the Mmlstry of ForeIgn AffalfS of Fmland
15 Salary proVided by France CIRAD EMVT
* Left m 1997
t Tamed m 1997
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Ethiopia

Ehzabeth Getachew, assistant to the programme director

Trmnlng Materials and Methods

Ethiopia

Mohammed El-Hablb IbrahIm, trammg materials
speClaltst

Information

Kenya
Damans Ng'anga, Itbrarlan

EthIOpia

Azeb Abraham, librarian
Carl Enk Schou Larsen, * research assoCIate
Marcos Sahlu, * documentatIOn supervisor
Pramod Smha, * head of informatIOn services

Publications

Kenya
Dave Elsworth, head of graphiCS Untt
Peter Werehlre, publications assistant

Ethiopia

Sourou Adoutan, French translator/editor
Paul Neate, head of publications
Anne Nyamu, sCIence wrtter/ed,tor
Tekleab H/Mlchael, head of pre-prtnt operations
Wondwossen Glrma, head of prmtshop

Networks

Kenya
Sahr Lebble, co-ordmator, Small Ruminant Research

Network (SRNET)
Jean Ndlkumana, co ordmator, Afrtcan Feed Resources

Research Network (AFRNET)

EthIOpia

Ebenezer Olaloku,* co-ordinator, Cattle Research Network
(CARNET)

InstitutIOnal Support

Administrative

Kenya

Wilham Anyika,t head of engmeermg
Mike Craig, * bUSiness manager
George Kanza, chief accountant - Nairobi/Addis
DaVid KmyanJUl, chIef security officer

* Left m 1997
t Jomed m 1997

FaIth Matee , purchaSing officer
Gacheru MlgWI, clllef personnel officer
Charles Ndungl, transport manager
John Ngattl, Stores Supemttendent
Onesmus Nthlwa, cluef accountant
Janephar Owmo, hOUSing officer

EthIOpia

Ahmed Osman, * assistant personnel officer
AntOnIO Sl1la, Intemal audltar
Asmaru Ayele, purchamtg supervIsor
Asmelash Worede, catering officer
Assegld Alemu, stores supervIsor
Belayhun Wondlmu, chIef accol/lttant
BISCUt Tessema, disbursement and collectIon supervisor
Dessalegn Mammo, clttef personnel officer
Emmanuel Tesfamanam, budget and procuremeflt

officer
MIchael Abebe, medical officer
M11hon Gebreab, hOUSing officer
Negussle Abraham, general accounts supervIsor
Revathl Rao, manager; hOUSing and catering services
Chns Robmson, laboratory manager
Tadesse Mmas, * assistant personnel officer
AgUlbou Tall, head of adminIstratIOn
Tlbebe G/Amlak, natIOnal Itatson officer
Wubshet DeSSle,t sentor Italson assistant

Techmcal

Kenya
Sylvester Kisonzo, computer software officer
JIm Scott, computmg manager
DaVId Wanzala, butldmg and mamten<1l1Ce supervisor

Ethiopia

Abeba GOltom, research technologist
Abraham Bekele/ head of computer services
All Mohammed, research technologist
Aynalem Tesfahun, computer programmer
Beyene Ambaye, research technologist
Mamadou DIedhlOu, bIOmetrICIan
Hamblssa Behna, computer programmer
Girmaye Tamlru, research technologist
Franco Leone, phYSical plant manager
Mebrahtu Ogbal, research teclmologlst
James Ochang, * se1llor research tec/Illologist
Solomon Tessema, compllter englllecr
Tekeste Gebre Wold, laboralory teL/lll/clall
Tenaye Serekeberhan, * laboratory tecll/I/clan
Yimer Ahmed, laboratory techniCIan
Yohannes Yehuala~het, * project supervisor
Zenhun Tadesse, applied blOmetrtcu!n
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Graduate Fellows at ILHI •In
1997
Name/ Umverslty/ End
Nauonabty Institute Degree Project Title LocatIOn Date

ANIMAL HEALTH IMPROVEMENT

Sam Alsford, Manchester PhD Mecharusms of chromosomal segregatlOn m Kenya 1997
BntIsh trypanosomes undergomg cell dlvlslOn

Aynalem Haile, Alemaya MSc Breed and nutntIon effect on the development of EthlOpla 1998
EthlOplan resistance to endoparasltes 10 sheep

Isabelle Auvergne PhD Patterns of 1OtenslncatlOn 10 smallholder Kenya 1998
Baltenweck, dallymg Spatial analysIs of determ10ants of
French change

Belete Teferedegne, Aberdeen PhD Influence of the fohage of multipurpose trees on EthlOpla 1999
EthIOpian rumen ffilcro-orgamsms and rumen fermentation

Malra BholIa, BruneI MPhd Studies on the mat10g 1Ocompatibilltles In Kenya 1998
Kenyan populatlOns of tsetse fhes (Glossma spp)

Joram Buza, Sokome PhD B lymphocyte responses In trypanosome mfected Kenya 1997
Tanzaman cattle

Robert Delve, Wye PhD ImphcatIons of hvestock feedmg management for Kenya 1998
Bntlsh long-term sod fertility m smallholder mixed

farmmg systems

AladJl DIack, BruneI MPhll The effect of multiple treatment of cattle that Kenya 1997
Senegalese harbour drug-reSistant Trypanosoma congolense on

the mfectiVlty of the para~ltes for Glossma
mort/sans centralts

Appohnalre BruneI PhD Expressed sequence tags of Trypanosoma bruw Kenya 1998
DJlkeng, rhodes/ense reagents for the denvatlOn of a
Camerooruan transcnptlOnal map of the causative agent of

human sleepmg sickness

Ewnetu Ermlas, Alemaya MSc PredictIOn of body fat 10 fat tailed sheep usmg EthlOpla 1998
EthIOpian tntiated water, body and tall measurements and

feed conversIOn effiCiency

Dirk Geysen, BruneI PhD Thetlerta parva diverSity m eastern and southern Kenya 1998
Belgian provmces of Zambia based on molecular blOlogy

techmques

George Gltau, Nairobi PhD Quantitative assessment of the lffipacts of endeffilc Kenya 1997
Kenyan stability and Instability to tlckborne diseases on

darry production In Murang'a DlStnct, Kenya

Jones Govereh, Michigan PhD The effects of tsetse control on resource Zimbabwe 1998
Zimbabwean management Institutions In the mid Zambesl

valley of Zimbabwe

Enka Hamilton, Massachusetts PhD AnalySIS of factors controllmg the trypanocidal Kenya 1997
Amencan activity of Cape Buffalo serum
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Graduate Fellows (cont'd)

Name/ Umverslty/ End
Natlonabty Institute Degree ProJect Title location Date

Rozmm Janoo, Brunei PhD Charactensation of GTPases regulatmg protem Kenya 1998
Kenyan trafflckmg m TheIlerIa parva

Victor Konde, Brunei PhD Molecular genetic aspects of isometamedium Kenya 1998
Zambian reSistance m Trypanosoma (Nannomonas) congolense

DeIphm Koudande, Wagenmgen PhD Opportumties for marker-assisted mtrogresslOn Kenya 1998
Benmese of trypanotolerance m mice and cattle

Chns Laker, Makerere PhD Assessment of the economiC impact of the Kenya 1998
Ugandan bovme trypanosomiasIs and ItS control m

Mukono County, Uganda

Simon Lillico, Glasgow PhD Identification and charactensation of procychc Kenya 1998
Bntish trypanosome genes displaymg altered regulatiOn

dunng lectm-mduced programmed cell death

Leah Ndungu, Pretona PhD The SOCiO econOffilC, mfrastructural and pohcy Kenya 1999
Kenyan effects on the demand for, and dehvery of, the

p67 T parva vaccine In small scale, large scale
and pastoralist zones of Kenya

Margaret Okomo, Nairobi MSc Charactensation of genetic diversity of East Kenya 1997
Kenyan Afncan cattle breeds usmg microsatelhte markers

Deo Ohla, Nairobi PhD Molecular epidemiOlogy of trypanosomiasis With Kenya 1998
Ugandan particular emphaSiS on drug-resistant phenotypes

m Mukono Distnct, Uganda

Kevm Oluoch, Nairobi MSc IdentificatiOn of schizont genes located on sub Kenya 1997
Kenyan telemenc fragments of the Theder/a parva genome

Beatnce Ondondo, Nairobi MSc InteractiOn of trypanosome cyclophl1ln With Kenya 1997
Kenyan parasite and host molecules

Alex Osanya, BruneI PhD Contnbution to the charactensation of the Kenya 1998
Kenyan Trypanosoma bruw genome Identification and

charactensation of differentially expressed
sequence tags

Deckster Savadye, Zimbabwe PhD Sequencmg and mapping of Theder/a parva Kenya 1999
Zlffibabwean scruzont DNAs and the establishment of a

sequence data base

Angela Scheer, Free U Berhn PhD AnalySiS of the drug sensitlVlty phenotypes of Kenya 1997
German ammal trypanosomes In vitro and In VIVO to

isometamidlUm chlonde

Maleme deSouza, Nairobi MSc AnalySiS of two putative candidate genes for Kenya 1998
Kenyan isometamidlUm reSistance m Trypanosoma

congolense

Pim van Hooft, Wagemngen PhD Development and vanatiOn of microsateIhte Kenya 1997
Dutch markers m buffalo

Lihan Waibochi, Nairobi MSc AnalySiS of polymorphism In the gene encoding Kenya 1998
Kenyan the bovme cd45 molecule

Jun Wang, Massachusetts PhD Charactensation of a gene from Afncan buffalo Kenya 1997
Chmese encodmg a trypanocidal serum protem

Om Wang, Massachusetts PhD AnalySiS of factors controlling the trypanocidal Kenya 1997
Chmese activity of Cape Buffalo serum
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Graduate Fellows (cont'd)

Name/ UnIverslty/ End
Natlonabty Institute Degree Project Title location Date

Tennyson Wilhams, Sierra Leone MSc EstimatIng the potentIal market for new vaCCInes Kenya 1997
Sierra Leonean agaInst theIlenosls In eastern and southern Africa

PRODUCTION SYSTEMS

AugustIne WagenIngen PhD Livestock-mediated nutnent transfers In the Niger 1997
Ayatunde, Nlgenan semi and West Afncan landscape

Alec Blshl, BerlIn MSc Cross-sectIOnal and longitudInal prospective Ethiopia 1997
Zimbabwean study of chrucal and subchmcal bOVIne mastitis

In pen urban and urban productIOn systems In
AddiS Ababa and Debre Zeit

Warne BOltumelo, Guelph PhD Nutntlve evaluatIOn of forage legumes EthIOpia 1999
Botswanan

Carol Cabal, Hawau PhD Integrated crop-hvestock agncultural systems Ethiopia 1998
FlhpIna Impacts on household food secunty In the

central Ethiopian highlands

Eneyew Negussle, Techmsche PhD Charactensatlon of the Indigenous Ethiopian Ethiopia 1997
EthIOpian Munchen sheep breed for feed Intake and fat depOSitIOn as

adaptive charactenstlcs

Getachew Gebru, WisconSIn PhD Assessment of feed resource base and the factors Ethiopia 1997
EthIOpian that affect access to feed resources In

crop-lIvestock systems m the EthiOpian highlands

Sandnne Gravler, CIRAD/EMVT MSc The role of urban small scale dairy proLessors In EthIOpia 1997
French the mtenslocatlon process of pen urban dairy

productIOn m AddiS Ababa

Patnck Irungu, Nairobi MSc Economic analySIS of factors affectIng adoption Kenya 1997
Kenyan of Napier m high potential Kenyan dalrymg

Alexander KahI, Hohenhelm PhD EvaluatIOn of alternative dairy cattle Kenya 1999
Kenyan crossbreedmg strategies

Robert Kaltho, Wagenmgen PhD Nutntlve value of multIpurpose trees and shrubs EthIOpia 1997
Kenyan as protem supplements to poor quahty roughages

Abdul Kamara, Georg August PhD Property nghts, nsk and sustaInable hvestock EthIOpia 1999
Sierra Leonean development

Pokou Kofft, CIRES PhD EconOmIC analySIS of hvestock productIOn With Cote d'IvOlre 1997
Ivonen tsetse control, multiple species and multiple breeds

Carl Larsen, DANIDA PhD Adoption of dairy-draught technology In a EthIOpia 1998
Damsh smallholder mixed crop-hvestock farmIng systt>m

A case study from EthIOpia

John Lekasl, Coventry PhD Management ot hvestock excreta for enhanced Kenya 1999
Kenyan nutnent cychng efftclency on mtenslve smallholder

farms In the East and central Afncan highlands

Menglstu Buta, Alemaya MSc Crossbred cows for milk and tractIOn In the EtIuopla 1997
EthIOpian EthIOpian highlands A whole farm evaluatIOn

Mmale Kassle, Alemaya MSc EconomiCs of crop-forage mtegratlon and EthIOpia 1997
EthIOpian nutnent management mterventlon In mixed

farms In highland EthIOpia

48



Graduate Fellows (cont'd)
Name/ Umverslty/ End
Nationality Institute Degree ProJect Title location Date

Dems Mpauwe, Makerere PhD Development of food/feed production and EthIOpIa 1998
Ugandan management optIOns for smallholder dauy

production systems

Constance Penn State PhD Livestock productIOn In The Gambia and The Gambia 1998
Mugalla, Kenyan ImphcatIOns of trypanosomiasIs control on the

Gambian household

DaVid Mwangl, Wye PhD Factors affectIng the growth and persistency of Kenya 1999
Kenyan compamon legumes for cut-and carry Napier grass

Gabnel Nakokonya, Bangor PhD Herd dynarmcs of smallholder dauy Assessment Kenya 1999
Kenyan of breedIng strategies and therr lmphcatlons for

herd sustaInablhty and breedIng pohcy In the
Kenyan highlands

Nlftalem Dlbessa, Humboldt PhD Sheep productIOn on smallholder farms In the Ethiopia 1997
EthIopian Ethiopian highlands

Ben Okumu, Manchester MSc Ecological and soclo-econormc Impact of USIng EthIOpia 1998
Kenyan ammal-drawn technology for vertlsol

management In the Ethiopian highlands

Sarah Osslya, Texas A&M PhD Development of a nutntlonal profilIng system for Nlger/ 1998
Ugandan free-rang1Og hvestock 10 major agro-ecologlcal EthIOpia

zones of sub-Saharan Afnca

Iscah Sanda, Wye PhD Evaluation and Improvement of feedIng strategies Kenya 1999
Kenyan for feed Intake 10 crop/hvestock systems

Mamadou Pnnce Leopold PhD Optlrms1Og the use of feed sources for feedIng Niger 1999
Sangare, Nlgenan Institute hvestock and recycl10g nutnents

Solomon Desta, Utah State PhD BankIng hvestock capital for pastoral nsk Ethiopia 1997
EthiopIan management and urban development In EthIOpia

Mlqam Steghch, Humboldt MSc Intra-household effects of pen urban dallY10g EthIOpia 1997
German

Kouadlo Tano, Mamtoba PhD TrypanosomiasIs and trypanotolerant hvestock 10 Burkma Faso 1998
Ivomen West Afnca

Jean Paul York PhD Property nghts, nsk and hvestock development 10 Niger 1998
Vanderhnden, Niger
Canadian

Workneh Abebe, Alemaya MSc Assessment of nutntlve value and consumer EthIOpia 1997
EthiOpian preference of goat mllk and mllk products

Yihkal Asfaw, Berhn MSc EpidemIOlogy of bOVIne brucellOSIS 10 pen urban EthIOpia 1997
Ethiopian dairy production systems In and around AddiS

Ababa

Yoseph Mekasha, Alemaya MSc Impact of feed resources on reproductIOn EthIOpia 1998
EthIOpIan performance of dairy cows m pen urban dairy

production systems m the AddiS Ababa dairy
shed and evaluation of non conventional feed
resources usmg sheep
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Publications by ILRI staff in 1997
Annual reports
ILRI (InternatlOnal LIvestock Research InstItute) 1997 lLR! 1996 Out of AfrIca, mto a

global mandate ILRI, NaIrobI, Kenya 54 pp
ILRI (International LIvestock Research InstItute) 1997 ILR11996 De l'Afrlque vers un

mandat mondla! ILRI, NaIrobi, Kenya 54 pp
ILRI (InternatlOnal Livestock Research InstItute) 1997 ILRl1996 De Afrtca a un mandato

mundta! ILRI, NaIrobI, Kenya 54 pp
ILRI (International Livestock Research Institute) 1997 lLRl annual prolect reports 1996

ILRI, Nairobi, Kenya 243 pp

Medium-term plan and workplans
ILRI (lnternatlOnal Livestock Research InstItute) 1997 lIR! medIum term plan 1998-2000

ILRI, NaIrobi, Kenya 75 pp
ILRI (International LIvestock Research Institute) 1997 ILRl Programme Plan and Fundmg

Request for 1998
ILRI (lnternatlOnal LIvestock Research Institute) 1997 1997 lLRl prolect work plans ILRI,

NairobI, Kenya 174 pp

Newsletters
LIvestock Research for Development vol 3
Recherche sur Ielevage pour Ie developpement vol 3
lnvestlgaclon pecuarla para el desarrollo vol 3

Reports
Agyemang K, Dwmger R H, LIttle D A and Rowlands G J 1997 Vtllage N'Dama cattle

production m ~st Afrtca SIX years of research m The Gambra InternatIOnal Livestock
Research Institute, NaIrobI, and the International Trypanotolerance Centre, Banjul,
The Gambia 131 pp

Fall A, Pearson RA, Laurence PR and Fernandez Rivera S 1997 Feedmg and workmg
strategIes for oxen used for draft purposes m semI artd ~st Afrtca InternatlOnal Livestock
Research Institute, NairobI, Kenya, and Centre for TropIcal Vetennary Medlcme,
Roslm, Midlothian, UK 76 pp

Devendra C, Thomas D, Jabbar M A and Kudo H 1997 lmpro~ement of L,vestock
Product/on m Crop-Ammal Systems m Ramfed Agro ecologIcal Zones of South East ASia ILRI,
NaIrobi, Kenya 107 pp

Vercoe J , Coffey S , Farrell D G , Rutherford A and Wmter WH 1997 ILRI m ASIa An
Assessment of Prtorltles for ASIan L,vestock Research and Development ILRI, Nairobi, Kenya
54 pp

Manuals
Bruns E, Hlwot B and Solomon Z 1997 LIMS-Gulde de l'ut/llsateur du Systeme de gestlon

de l'mformatton sur l'elevage ILRI, NaIrobi, Kenya

Proceedings
Anon 1997 Sustamable Development m Mountam Ecosystems of Afrtca Proceedmgs of the

Afrtcan Intergovernmental Consultat/on on Sustamable Alountam Development, 3-7 June
1996, AddIS Ababa, EthIOpIa ILRI, AddiS Ababa, Ethiopia 43 pp
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Anon 1997 Developpement durable des ecosystemes de montagne
en AfT/que Actes de la Consultation 1Otergouvernementale
afncame sur la mise en valeur durable des zones de
montagne, 3-7 JUin 1996, Addls-Abeba (Etlu0ple) 45 pp

Omore A 0 , McDermott J J , Kliungo J , Gitau T and Staal S
1997 A companson of the relative returns to different
enterpnses on nuxed smallholder crop-darry l>ystems in
central Kenya In Proceedings of the EIghth InternatIonal
SymposIUm on 'kterlnary EpIdemIology and EconomIcs
Conference (ISVEE), 8-11 july 1997, PaT/s, France
Epldemlologle et Sante Anlmale 2(31-32) 2 09

Renard C (ed) 1997 Crop ReSIdues In Sustamable M,xed
Crop/LIvestock Farming Systems CAB InternatlOnal,
Wallingford, UK, m association with the InternatlOnal
Crops Research Institute for the SeIDl-And TropiCS,
Pantancheru, India, and the InternatlOnall.J.vestock
Research Institute, Nauobl, Kenya 322 pp

Ndlkumana J and de Leeuw P (OOs) 1997 Sustamable Feed
ProductIon and UtIlIsatIon for Smallholder L,vestock EnterprISes
In sub-Saharan Afrtca Proceedings of the Second AfT/can Feed
Resources Network (AFRNET) Workshop, 6-10 December 1993,
Harare, ZImbabwe Afncan Feed Resources Network,
Nairobi, Kenya 201 pp

Papers in peer-reviewed journals

Abdulrazak SA, Mu10ga R W, Thorpe Wand 0rskov E R
1997 Supplementation With GlmCld,a seplum and Leucaena
leucocephala on voluntary food mtake dlgestIblilty, rumen
fermentatlOn and live weight of crossbred steers offered
Zea mays stover L,vestock ProductIOn SCIence 49(1) 53-62

Agaba M K, Kemp S J , Barendse Wand Teale A 1997
Comparative mappmg 10 cattle of genes located on human
chromosome 18 Mammaltan Genome 8 530-532

Agaba M, Kemp S J, Barendse Wand Teale A 1997 Genetic
mappmg of bovme T cell receptor complex lOCI AnImal
GenetIcs 28 235-237

Anosa V0 , Logan Henfrey L L and Wells C W 1997 The
haematology of Trypanosoma congolense mfectIon m cattle
I Sequential cytomorpholOgical changes m the blood and
bone marrow of Boran cattle ComparatIve Haematology
InternatIonal 714-22

Anosa VO, Logan Henfrey L and Wells C W 1997 The
haematology of Trypanosoma congolense mfectlOn m cattle
II Macrophage structure and function 10 the bone
marrow of Baran cattle Comparative Haematology
InternatIonal 7 23-29

Anthofer J, Hanson J and Jutzl S C 1997 Plant nutnent
supply from nme agroforestry tree species to wheat
(Trtttcum aestlvum) analysed by vector diagnOSIs Journal of
Agronomy and Crop SCIence 17975-82

Anthofer J , Hanson J and JUtZi S C 1997 Nitrogen
mmeralIzatlOn pattern of agroforestry tree leaves under
tropical highland conditions journal of Agronomy and Crop
SCIence 179 139-147

Baker R L 1997 ReSistance genetlque des petits rummants
aux helm10thes en Afnque INRA Production AnImale
10(1) 99-110

BallIngall K T, Luyal A and McKeever D J 1997 AnalySIS of
genetic diversity at the DQA lOCI m Afncan cattle

EVidence for a BOlA D0A3 locus Immunogenetics
46237-244

Barendse W, Valman D 1 Kemp S J, Sugimoto Y1 Armitage
S M, Williams J L, Sun H S , Eggen A, Agaba M K ,
Aleyasm SA, Band M , Bishop M D , BUltkamp J 1

Byrne K, Collms F, Cooper L, CoppettIers W, Denys
B , Dnnkwater R D , Easterday K 1 Elduque C , Enrus
S , Erhardt G I Ferretti Land Flav10 N 1997 A
medIUm denSity genetic lmkage map of the bovme
genome Mammaltan Genome 8(1) 21-28

Bishop R, Musoke A, Morzana S I Sohanpel Band
Gobnght E 1997 Concerted evolution at a multlcopy
locus 10 the protozoan parasite Thetlerra parva Extreme
divergence of potential protem-codmg sequences
Molecular and Cellular BIOlogy 17(3) 1666-1673

Bonsi M L K and OSUJI PO 1997 The effect of feedIng
cottonseed cake, sesbama or leucaena With crushed
maize as supplement to teff straw LIVestock ProductIOn
SCIence 51(1-3) 173-181

Buza J J , Slieghem M, Gwaklsa P and Naessens J 1997
CD5+ B lymphocytes are the mam source of antibodies
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