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HON, PAUL JOSEPH NGEI, EGH, MF

MINISTER FOR LIVESTOCK DEVELOPMENT

lL.Ladies and Genticinen:

I am very pleased Lo be invited Lo open the sixth workshop of the
small Huminant Collaborative Research Support Programme, [ recall
pening tho second Small Ruminant - CRSP workshop in 1982, bul loday,
Loam even more pleaded to be able to address the first joint meeting

belween th Kenya Veterinary Association (the KVA) and the Small
Huminant CRSP. It 14 perhaps surprising that this has not taken place
before since so many common intercests are shared by the two groups.
However, | understand that previous CRSP workshops have always beer
vpen Lo all and indeed several Velerinarians are participating

clentists in Lhe CHSP Programme,

leard the whole sphere of small ruminant production is of
immense unportance to hvestocs development in Kenya. In the past. it
has been usuanl to place more emphasis on cattle production than on

sheep nnd goal production. In many areas of Kenya, this is
tnapproprinte since small stock are more numerous and more suited to
varying chimatic conditions, There are some 14 million small stock in

henya producing approximately one Lthird of the Llotal meat consumed.
sheep and goats are n major source of food for pastoralists.

For example; whe ompared to the cow, dunl purpose goals which
have been developed for both meat and milk, have lower maintenance
requirements,  These togelher with their good performence in Western
kunya, has meant that farmers are now accepting goals as able
repincers of the cow. Because of feed and land searcily, there is n
trend in Western Kenya where farmers are increasingly turning to small
ruminnnts, and the number of cattle is being reduced. Human
population needs are increasing 8o rapidly Lthat a mixed farming system
where crops and livestock are rasised together becomes a very
altractive underiaking for the small scale farmers egpecially because
it generates not only ment, milk and cash, but also adequate
quantities of manure for good crop and pasture production. There are
{ veterinarians in our country, one third of whom are members of Lthe
Kenya Veterinary Associalion.

As you all no doubt know, the Kenyn Velerinary Associalion is a
voluritary professional association committed to the improvement of all
napocts of animal health, production and welfare. 1 am glad to note

it 1t a8 also committed to the scientific advancemenl of the
velerinory profession ilself. 1ts azblivities have been increasing
over recenl years through meetings, publications and the development
recently of regional branches lo encourage veterinarinng to come
v and to share information and to develop strategies for
ontrol.




I guther that a tradition hay developed where one of the VA
rntific meelings each year concentrates on a single species of
gomestic livestock, Last year, 1 understand there was n meeling on
ionkey digeases and management and before thal a meeling on camels

itiracted record numbers of participants,

s nppropriate, therefore, that when sheep and gonls are to be

the ‘subject of ‘such a meeting, it should be 'held in eollaboration with
the group thal specialises in so many aspecls of small ruminant
r'eH :!f'r
The Small Ruminan! CHSF was started in 1980 wilh funds from the
Mintstry of Liveslogh Development and United States Agency for
ternational Development (USAID), and a number of participating
) nited Siates lll'i""J‘I-l"l'i.
'he two major objectives of Lhe Kenya Small Ruminant CRSP Arel-
13 'a develop and carry out research on dunl purposs goat
proguction systems which will contribute to increased

production of food protein through meal and milk as well as
mantire, and to improved cash flow through marketable goats and
gonl produclks in small seale intensive systems! and

] provide training which will increase the longterm
capability for research and development on sheep and goats in
Kenya, and olher countries with gimilar farming conditions.

tarming system  approach is applied by the multi-disciplinary
tenm of scientists in pursull of Small Ruminant CRSP objectives. The
disciplines involved are Animal Breeding, Systems Annlysis, Animal
Henlth, Animal Nutrition and Management, Feed Resources, Agricultural

Feconomics and Rural Soq iology.

ln altempting to fulfill the firsl major objective, the various
regenrch disciplines of the Small Ruminant CRSP have made commendable
progress in the last seven years, and 1. will only mention a few of
them,  The genetic foundation for a possible new. breed of the dual
purpose goat has been produced from a series of crosses among local
and exoltic breeds, With simple management at farmers’ level, the milk
vield of thease dual purpose gonls ranges between 0.5 o 1.2 litres per
day. At the age of one year, dual purpose goat yearlings weigh
balween 18 and 26 kg, This range of body weight is the same for mature
loeal East African gosts, With a higher level of nutrition and
management, theso production levels will no doubl be increased. To
improve nutrition for the dual purpose goats and livestock in general
e, Lt nnple feed conservation technigues such as hay and
silnge production have been developed and a wide range of suitable
ultivars of high quality forages have been developed and farmers are
niready growing them. Utilizalion of improved dual purpose crops for
human food and animal feed for cxample, sweet polaloes is also
ctcournged,  Also, incressed feeding of crop residues and industrial
b products e.g. molasses and brewer'’s wastes is recommended,

£




The Small Ruminant - CRSP has also developed a wvaccine against
the most important killer pneumonia of goals (L.e. COPP) together with
n o dimple and relinble didgnostic test for-it. A vaccine for
Honrlwatsr, Lhe desdly and widesprend discase of gonts, sheep and
cattle s also being dbveloped, Experience of small' ruminant dincases
hnid shown Lhat prevenlive measures such as timely vacoinations, health

management and good nutrition are the best options for all stork
procedures and especially the small stock holder.

I would like to see a concerted effort by velerinarvinns,
extonsion workers and resenrch workers in emphasizing this need for
preventative measures in animal production.  All of the various
technclogies developed by the Small Ruminant - CRSP are conslantly
being tedted by simulation and on Lhe farms for their economic
visbility and socinl neceptability by the farmers,

small Huminant QRSP scientists have adopled the farming systems

research npproach in which the researcher and the farmer are pariners,
Fhrough this partnership, Small Ruminant - CRSP have been placing
gonts on farms since 1982, and testing oul the various dunl purpose
gont resenrch potkages,  There has been s significant placement of
gonts on farms. Ip. 1986 alone, n total of 144 female goals were
distributed to 72 farmers in Western Kenya and over 60 improved bucks
in the whole country. This buck distribution scheme is aimed at

rapidly mmproving our local goat flocks in the whole country. In the
current phaso, the placement of gosts will be acceleraled and a lotal
of 360 gonats will be distributed to farmers. These goats will be
tegted together with 4all Lhe other component technological packages
that have been developed by the Frogramme since 1980,

'he second objeclive on training and building of research
capability has also had excellent results, 1 am pleased to note that,
L dnte, 3 Kenya research officers are being trained at PhD level 1
the USA and 17 others have trained al the MSe. level both in USA and

€. Hesides, many research officers have been sponsored Lo national,
regional and international braining workshops and conferences,

I"am alsoc pleased to note that funding of'Small Ruminant - CRSP
has been extended up to 1990,

In conclusion, Mr. Chairman, 1 would like to take Lhis
pportunity to thank all the participants and donors for their
Kenerous support to this programme and Lo wish all of you every
sUccess in you deliberations during this workshop.

It 15 with grenl pleasure, thal 1 now declare this Joint Kenyn
veterinary  Association/Small Kuminant Collaborative Research Support
1 seientific’ workshop officially open.
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APPRATSAIL

EVOLVING A DUAL PURPOSE GOAT BREED FOR KENYA

d | Pt | & LA} 2
Fo Buvuna®, T.C. Carlwright?, M, Okeyo® und 5. Tallam®

INTRODUCTION

Inorecasd dual purpose gont production in Kenya

; requires
establishment o

' a breed which will live and thrive in Lhe
environment, and produces meat and milk efficiently. That
broed is required with the capabilily o live, grow, reproduce, and
produce milk and men’ given an improved but praclical cnviranment that
15 within Lhe constraints. of the farmers, The intensily of the
problem varies with the degree of severily of Lhe environmental

onditions.  The purpose of this paper is to illucidale Lthe coneceptual

18, A

bleeding  strategios that are followed in developing a dual purpose
goal dor | Kenya, Lo update on (he presenl research resulls and to
outiine n possible selection | riteria, The basic strategies are not

only aprplicable L6 dusl purpose gopals, bul are possible novel
techniques that could be employed and adapted to other livestock
species and may be useful in other tropical climales for improving
meatl and/or milk production. An assessment and restatement of
nlderations thought (o be most important will be used as basis for
appropriate mating steategies and selection eriterin employed,

Maling Strategy

A first step for iy genetic improvemen! is characlerisation of
animal populations for the multiple traits that cummulatively
letermine lifetime produclivity and efficiency., The
vield and associated variability indicalted that
indigenous breeds of fenya, Galla and
!

average milk
selection within  the
Easl African, was not siifficient
- accomplish desired production levels wilhin a feasible time by
election within these breeds (Ruvuna et al. 1983: 1985; 1986). 1If n
poal of 200g milk per day for ench family member was to be met, goats
with higher levels of milk yvield were required., The Toggenburg and
Anglo Nubian had been introduced to Kenya but required a level of care
and nulrient to survive and produce that wns notf feasible on the small
farma. Therefore, neither selecting within indigenous breeds nor
importing "improved!" exotic breeds was feasible and a different
approach was taken. The two indigenous populations were screened from
flocks thal emphasized milk offtake, Individual does were visually
selected from those flocks for large, sound udders and teats, These
selecled, plus other unselected Eanst African (EA) and Galla (G) does
were mated, either naturally op by AI, to imported or locally
\ ! foggenburg (1) and Anglo Nubian (N) bucks lo produce four
Kla:  TxEA, TxG, NXxFA and NxG. Data from these Fla indicated that
they prew, produced milk, reproduced and survived at salisfactory
levels (Ruvuna et al. 1986, 1988),

oxns AAM University, College Station, TX 77843, USA

Ministry of

Livestock Development, Box 58137, Nairobi

OF A MATING STRATEGY AND SELECTION CRITERIA FOR




General coneclusion from the results revealed that a now synthetic
ar composite breed established from mullibreed combinations was the
most logical and practical approach for obtaining a DPG for Kenya,
Therefore, o decision was made Lo proceed with developing a synthetic
dunl purpose breed. Four breeds, composed of the 2 indigenous
breoeds, Enst African: (EA) and @Golla (G}, and ‘the 2 imported. dairy
brecds Toggenburg (1) and Anglo Nubian (N) are being used in the
formation of the new breeé (1/4EA x 1/4C x 1/4T x 1/4N).  Detniled
mating design has been reported (Cartwright, 1984), The combination
f 4 breeds assures that during stabilization of the breed, less
heterosis will be lost due to recombination, The 50% exotic
inheritance will be supcrior to the productive (meat and milk)
potential of indigenous adapted breeds. The possibilities of the
crossing of the two types are widely recognised in Kenyn bul have
lacked well defined, highly integrated framework of crossbreeding
sirategios thol are prerequisites for 8 successful breeding program,
I'he adherence Lo one breed and its crosses is distinctly to be
preforred to mixed crossings with several breeds which prevents
concerted selection for improvement. In the past where crossbreeding
hans been employed s the process for livestock improvement in the
tropics, gquick benefits have been realiged, but this is a short-term
atrategy and reguires increased supervision and management inpul lo
make such a strategy of continuing benefit. The need and importance
of crenting new breeds nas the future hope for livestock improvement in
tropical countries is shared by others (Lindstrom, 1976; Bradford et
nl,, 1987), Such synthetics have proved especially valuable ns a
means of incorporating improved productivity with adaptability. The
four-bread composite synthetic possesses essenlinlly all of the
desteable traits of the F1, but also creates a population which is
very responsive Lo sclection Lo hold or increase productior Lrails
(milk and growth) while selecting for enhanced adaptability such as
resistance to internal parasites,

Ancther major research aren being addressed is development and
harpcterisation of different goat strains to optimally match
different geographical areas and differenl management and feeding
strategies that exist in Kenya, Our studies (Cartwright, el al.
1985) have shown thal a goat of genetic potential for a mature size of
40 kg. and n peak milk production of 4 kg. results in the near maximal
level of productivity which the smallholder environment would hold.
Though n bigger size genotype of 50 kg and peak milk of § kg. would
produce more, this type of gont would nol withstand the environmental
varintions and periods of low feed availability, This demonstrates
the importance of synchromsation of genolype and preduction resources
on the farm for efficient animal production. A 1/2 dairy exotic x 1/2
indigenous provides an oplimal combination for productlivily and
hardiness for the smallholder production syatem with medium level of
i1 munngemant and nutrition),  Intensive goal dairying requires a
higher level of milk per doe and the solution is a larger fraction of
exotic doiry breeding (3/4 dniry x 1/4 indigenous) combined with
selection and high level management and feeding. A sgemi-arid
cnvironment with low Jevel of management and nutrition requires higher
lovel of hardiness which 18 medinted by increased level of indigenous
broeding (4/4 indigenous x 1/4 dairy). A breeding plan being pursued
Lo cater for Lthe three major types of goat feeding/production systems

(%, ]




in Kenya (intensive dairy, smallholdisr environment, and large flocks
of semi-arid environmernts) is shown in Table 1. The maling plan for
ovolving a dairy breed and a breed for semi-nrid ares uging the new
synthetic dual purpode breed ns s base is outlined in Figure .

Selection Criteria

Selection strategy for the new breed is an essential part of the
breeding strategy., The intentions are to use the synthetic breed [)/4
EA x 1/4 G x 1/4 T x 1/4 N) as base genotvpe and initially use- a
simple index for ranking or selecting for dual purpose potential, The

traits to be included in the index are:

1, Dairy milk production per year (Xm)
<. Total offspring yearling weight (Xy)
3. Mature size (WMA) estimated ns weight al maturity (Xw)

A feasible and appropriste approach in the absence of estimates
of genetic parameters is to initinlly use a weight-free performance
index based on scleclion index criteria that oplimally combines the
different economieally important phenotypic expressions of a genolype
in A particular environment such thal the excellence with respecl to
one of the traits can to o certain extent compensate for, but not
entirely overrule weankness wilh respect to other trails, This implies
that the function of the measures on the various traits to maximisge
15,

J=== wWiky t waxa 4 “p":p = i%
Where

l = index

W.'H = pconomic weighls

= Are economic traits

1

Assuming that nll Lhe Lraits have equnl importance, then the
function to maximise is:

[ X1 t X204 . x 80 Lhal w. = 1, ie. all traite have equal
economic weighting or of equal importance, and should also aatisfy

the following conditions:

al It must take on its smallest value if one of Xi = 0 whatever
Lthe values of other X

b) Musl take on its smallest value when all x; are smallest.
.
) Must take on its greatest values when all X; are greatest,
d) Order of ranking is invariant under magnification of any of

the scnles used to measure the X




simplest mathematical function that satiafies the four condiiions:

ki) (xqp /= |12] {>:p - kpl

Wher hl = minimum value of Lrail X

In this way an individual thal scores lowest in any one Lrait
automaticnlly has an index of zero, However, if Lhe index is to rank
individuals, this procedure is inadequate, for it necessitates that
al least p individuals (Lhose with lowest score of zero for any one
Lrait) tie for lowest rank. Thisa may be avoided by letting ki =a(n
nin x max x:)/(n=1), where n is the number of individuals. The
value of Ki may be on Lhe large side, bul since il is small enough to
provent zero values of (x; kj} from ocecurring, it is reasonable
pnough to use,

Another concepl Lo use 1s "PRODUCTIVITY GAP'" or comparison "TO
I'HE IDEAI whereby deviations of each individual's value from the
“1denl" is used for ranking the individuals. In this case selection
will be for the smallest absolule deviation values from the ideal.
For Lthe traits that favour smallest values, minus values or
reciprocals may be used,

[nitinlly the prop sed index will be used for ranking young bucks
and for selecting or culling of does (dams).

Selection of young bucks will be based on individual yearling
welght combined with dam’s milk yield and then will shift from
individunl records to progeny tlest records of the daughters for milk
production, total yearling weight of offspring(s) per doe kidding and
individunl mature weight. Doe selection will be based on own
lnctation production, total offspring yearling weight per kidding and
individual mature weight.

DOE INDEX (DI) = (Xm ~ Km) (X3 = Ky) (Xw - Kw)
BUCK INDEX (BI) = (Xy - Ky) (Xm - Km)

Appendix A gives examples of the rankings and selection criterin of
bucks and does,




Arge Scale Field Multiplication, Progeny Testing and Data Recording

to- establish elite flocks of synthetics nnd
field production conditions. In order to
data for continued. improvemenl through selection,
program, possibily involving selected tarmers, will be
Avrtificial insemination and embryo trangfer will be
a8 needed to test and promulgate elite bucks

18t farmers with recordkeepin ! and recover

roven, outstanding performance, This phase of
eneceplual level 1 atinite mechanism or

future,

RESEARCH RESULTS

thrust of developing a new dual purpose gosal
being collected on Lhe breed flock, The
providing useful information on growth,
management and nulrilion information
fficient utilization and general
Kenya. Puasl reported results have

and crosses for growlh and milk

9, 1883), reproduction (Ruvuna el
mortality/adaptabililty (Kuvuna

9), geneticiparameters (Ahuya,

1987, 1985). Recently completed

8 2 and 3. The weights of kids of

groups at birth, 4 mo. and 9 mo, of aAge expressed as
ISR Wels ol East African (base breed menns) are in
In absence of interactions of breed group by stage of
columns of relative change from birth o 4 mo. of age and

to M mo. of nge have expected values of zero.  Thus, the

(gest interaction of breed group with stare of growth, The
Lhis interaction may be due to Lhe indigenous dams that did

e enough milk to meel the genelic growth potential of Lhe
ired kidsg and/or s due to the relatively early growth of EA
to. the olher breed grouns which would be an indicator of
ptability of the EA breed, Since Lhe relative change from birth to

C

’ /| 9 mo.

15 negalive, the posilive relative change from 4 mo. to

ompensalory gain,

ol pregnancy  and ! lactation on body
results show increase in body weight up to
and loss in body weight up to 12% during

viological implications of this finding
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i. Mating plan for a dafry breed

i X (1/40A/4N%1 /AFA%1/4G)
TOCGENT IRG r-:_;\]-h.”“ TIC BRI OBl

[ N

e

[ 5/8Tx1/81x1/8EA%1/8G J

|
|
|
|
'

I 6/8DATRY A 2/BINDIGENCAS } DAIRY BREED

ALGENBUHG; N = ANGLO-NUBIAN: EA = FEAST AFFICAN; C = GALLA

Mating plan for a breed for semi-ar id areas
G x (1/4Tx1/4N21 f4FA%1 746G
{ GALLA "SYNIVETIC BREED!

o |
r : ¥

5/8Gx1/BEA x 1/8Tx%1 /BN ‘J L

5/0Gx1/8BEA « 1/8T%1/8N

|
I
1
1

I (6/8 NATIVE) X (2/8 DAIEY)

i
|
r
{

SEMI-AIID BREFD

ing plans for evolving a dairy breed and a breed for semi-arid area
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lalily ) Hecommended genotypes to optimally match (hpee major goat

production systems in Kenya
Phys ica Iype of Level of  Level of Genotype Projected
EOvironment Breed Tempoerate Ind1genous Optimal
Dairy tnheritanc Froduct ion l
Inhert
tance ]
i lh 1t bunl-purpos:
tronment gont combining
hard i nes (04 A04 LAAEA, /4G Milk Ak
nd product 1on LAT, 1/4N) Mature
n edqunl Weipht =40ky
110 Mill
! ML I
iy will 7 LABEA, L/BG, Milk=dkp
good manngemoe: 5/8T,1/BN Mature
nd feeding Weight =50k
Lronment hardiness /adaptn 2H% 75 | /BEA, 5/8G,
brlity combined L/HT, 1/BN)  Milk=2ky
wizh ment and Mature
mill Weight =35kg




il Hrevd greup least squares means of
percentage ‘ot Eazt African, with 't}
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ADDITIVE AND HETEROTIC EFFECTS FROM CROSSBREEDING
GOATS IN KENYA

Ahuya C.05 1O Cartwrighl®, K, Ruvunn® and A.M. (Fhf<}'x;}
ABSTRACT

rih o welghts (BWT) and Weaning weight (WWT) were analvsed for
s of kast African (EA), Galla(G), Toggenburg (1), Anglo-Nubinn
nd their crosses.  Direct additive and Heterotic effscts for Lthe
tbreds and tLhair rosses were eslimated using a regression
I'he ndditive ts of EA, T and N for BWT and WWT were
significant (HoC ,01]), I'he environmeninl factors Lhat were

nint sourceds of variation included year, season dam age, sex,

INTRCDUCTION

I'e goat has n wider geographical distreibution than any other

herd animnl (Harris (1960) and has traditionally been a menl animal,
tn developing countries, goats are found mainly in marginal areas,

where attle populntion is low due to tsetsefly, (Hornby & Van
Kensburg, 1948) or on poor rangelands (Gaili 1978), Goatg Lavoe
dwversificd through maturel and human selection into many functlionally
different brocding gene pools, These mmcelude the mountain breeds that
are used for meat and pashmina (hair), the desert breeds which are
good travellers nnd low consumers, the milk or Alphine types, the
Mrican and dwarf breeds (McFarlane 1982),  Goatls are found almost
everywhere in Kenya, tut none of Lthe indigenous breeds available has

been selected for milk and meat produclion partly because, research in
goals has been minimal in the poast. The greatest contribution of the
gont woula be Lhe impsact on rural health and nutrition particularly
for form families who live under poor conditions.

Huvuna et al (1983) indicated the need for a suitable dual
purpose goa! for subsistence farming communities in higher rainfall
nrons of Western Kenya one way to improve the nuiritional status of
o0 communities, Small Huminant Collaborative Research Support
trogram (SH-CHSP) has as one of ils objeclives Lo develop a breed of
gont that could produce milk and meast, utilize crop residues for
feed and be hardy enough to willistand the diseases, parasites and
ather rigors Of the Ltropics.

For thig dunl purpose gonl breed to conlribute towards both rural
nnd national economy, it 1s amportant that the production parameters
fthe breed nre fully studied and defined to determine the
B RdAL] il et mprovement criteria. Considerntion of cross
breeding ns o form of genetic manipulation requires estimates of Lhe
proportions of the pgoenetic varinnee that is attributable to additive
und non additive gene sction.  The objectives of Lhis study werei-

Feans A&M University, College Station, TX 77843, USA




(1) o estimate individual effects of EA,G,T and N bresds,

(2)  To estimnte helerotic offects due Lo interaction betwoeen
|
‘ two breeds,

MATERIALS AND METHODS

dhe dnts used in this study were collected from SR-CRSP Breoding
Froject at Olmagogo field station of the National Animal Husbandry
f el lation LAHK.5), Nnivasha, Kenyn. I'he flock was
establighe from' ] lo 1981, I'he foundation stock were purchased
trom various parls of the country where they had been traditionalls
Kepl for many years.  Obtaining animals from different paris of (he

country wad assumed to give a good representative sample and a large
base of genetic matorinl, The indigenous breeds, EA snd G were mainly

peiween | and 3 years old. Their age was estimated by detention since

Lhe local farmers do nol generally keep records.  Olmagogo farm is
100D m above sen level, receives an annual rainfall of 750 mm and is
in ecotane belween zone 3 and zone 4, I'he flock is subdivided into
il groups for management purposes,  The general management nnd
teeding of the whole flock 18 uniform. Matlure and wenned gonis graze
throughout the year from 0800 to 1700 hrs daily. Kids remain inside
the pens and are offered lucerne hay to inlroduce them Lo solid diet
nnd help in early rumen development, Drinking water 18 provided.

Crogsbreeding BA and G with T and 'N started in 1982, Semen of T and N
imported from the U,5, was used on EA ¢'\d G to produce T x EA, T x G,

EA and N x 6 ¥l crosses, The cros ps were intermated to produce
four-breed crosses composed of 1/4 of each of the four breeds (1/4N
i1T 1/4EA 1/4G]. latled mating design has been reported by

irtwright (1884) and Ahuya (1987).

italistical analyses of the data were performed using the
wneral Linear Models (GLM) procedure of the Statistical Analysis
tem (SAS, 1982), The genelic effects were estimated as linear

fficients from regression models with the basic assumption of a
enr relntionghip between the level of helerozygozily and dominance
for the eoefficients fitted for direct additive and heterotic effects.

Model 1| was used to make bre

d comparigons among Lhe eleven breed
groups that wers represented in the study. The independent variables
in L} model included environmentnl faclors known to affect the

tratts studied,




Model |

Y =1 § (U = e + DAGE + HTY
1 0k lmno J [ % J '"’M'lk DAS 1 “t'm J]n
“1jklmno
" .'1_|1-.i!||:}~‘\ haservationson the Oth kid af nth il-Jrlh?\;v', mth
sex and lth dam age, of kih breed, horn' in Jth
sedason of ith yesar,
L constant to nll ohservation:
BY. Birth year
: ettect due to gth season of kidding
r..l:-h etivect due to kth breed of kid (k 52
LAGH 1 eficet due to ' Lth age of Uam (1 s i
: ffect due to mth sex of kid (m 1.2
BTY ttect dug to nth birth type (n 1,
i random res 1 diur » i Assoc1 ol e o
i jk1mno random residunl error associoled with ‘1Jkl|:llnn.
NID (0,0
ALl eftects were nasumed fixed except for random crror. Months
0f Kidding were grouped into two 8easons:  wet Sen501 April, May,
une, september, October and dry season December, January, February,
March, Auyust.,
Dam ages were grouped into four classes of < years, 3years, 4
i Yeiars
Model 11 was used Lo estimate the contribut 1on of breed additive
and heterotic effects to differences in the traits, The model was
obtained by defining the hresd group effects {lek: in model T in
Lerms dwmny variables for oreed additive and heterozygotic effects,
bes etticients ‘used for these independent varisbles were expressed
1 fractions based  on expented proportions of pgenes contributed by
cach hreed f dditive and Beterotic effects as shown in table 1%




THicient tor the Froctions of breed Additive, Geneti
o f feot ind Heterozypotic lLoci for various breed Eroups
Al B ve ][l-l--ru_.",',’_w.'l'.\

{ 1]
L {
)] 1)

(

(]

{ 0 0 0
) 0 0 0 0 ]
5 A 0 25 WA 0
- - : 15 of I 0 0 u5
& 25 a 45 1eh 2b 0 0 a0
9} . 25 0 aF 251N
Eust Afrvacan (kKA 41 N x EA
Golla (G a2 NxG
Toggenburyg (1] 4142 (T » EAY x (N x G
NI b 1241 (T x . G) % (N x EA
p % EA 4132 (N x EA) x (T % G)
I" % EA 4231 = (N x G) % (T x EA
} lg: 'he first letter represents the sire breed
Fways, the farst two letters represent the sire breed

s fractions were considered as continuous varinbles,

18




MODEL 11

% o oo ¢ KBRI 4 DACH Pl . Sy
"igklmno 171 #3Y *'“n ] EXn i*l\n

1AL * badgt badg v hidg ¢ bgHoy '+ Lghia) + brHag

gty + bighgo + bigaq «

42 10 1 Jklmno

1’ :I‘I,]' |':]'.Hk, DAGE ] S l!ll' ]t'l}n and 'IiJklmll
e a8 described for model ]
By 'L:." !-:{, | 4 breed additive offects for breeds Tpkee B

Al Ao, Ag, ".] percentage of genes contributed by breeds 1,2, 3,4.
bebgihgbgibgbyg heterosis effect due to interaction of two
alicles at the same locus with alleles being

from breeds 162, 381, 3&2, 481, 482 443

RESULTS AND DISCUSSION

Breed Group Differences

Model 1 was used to make ' |comparisons among hreed groups. The
onalysis of variance for BWY and WWT are presented in Tahle 2. All
effects included 1n the model viere significant sources of variation.
Difterences between sexes were significant (P ¢ .01) for BWT and WWT.
uch differences between sexes have also been reported by Ahmed and
fantawawy (1960). Effects of age of dam on BWT and WWT were
signiticant, As the age of dam increased from 2 to over 5 vears BWT
and WWT nlso increased.  [loeje et al (1980) reported that milk yield
increased linearly with age until about the third te fifth lactation
when 1t tends to decrease.  This trend could directly influence the
il Breed group differences were highly significant for both BWT and
Wwt . Table 3 shows the leas! squares means for the breed groups,
These values show differences among the eleven breed groups with (N X
G} being heaviest at birth and weaning, Of the two indigenous bhreeds,

and KA, G was higher for bolh characters. Among the Fls, N X G
vanked highest, The G seems to provide a better maternal environment
thin EA hegause in all croasses of N and T with FA and G, the progenies

iked higher when Lhe G was used ns a dom. It should be noted that
the Galln 1s considered a desert gont and thrives best in Northern
Renya. For BWT and WWT all the four crosses were lower than the
strotghtbred G but were higher than the EA.
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Genetic Effects

Model 11 was used to eslimate the cont: thutions of breed additive
il heterotic! effects for BWT and . WWT. Hegression coefficients for
sdditave effects of EA, T and N exprogsed as deviations from G, and
cereasion coctlictents for heterpzygosity are in Table 4. [he BWT
iddibive effects for EA were lower _than-—for- G- hut 1 and- N additive
effects were higher thoan for . ALL WWT additive effe ts: for EA, 1
and N were higher than for G.
lable 4 Estimates for Breod Additive and Heterosis for BWI
ind WHT using Mode] 11
Bwil W'l
{ ! { | ) b |
Add L)
bt 19 01 1.0H
.86 B0 Znes 3.18
\ fid TH I 1,21
j a6 Vo2 13 1.50
%G .43 ] .28 JaT
N % KA .16 .40 1.01 2.4
A ( 04 53 05 243
1 A 12 13 A .60

SUMMARY AND CONCLUSIONS

Birth and Weaning weights of kids born between 1982 and 14987 at
magogo were studied. The kids comprised of 11 breed Iroups
dving KA, G, T, N and their crosses,

Differences in birth weight (BWT) and weanings weight (WWT) among
¥Kroups were significant (P ¢ ,01), The EA had the lowest birth weight
t 2.0 kg followed by (G x EA) 2.19 kg, The wenning weighl for EA
was nlyo - lowesl, B.63 kg followed by (G x EA) 8.73 kg. Enviromental
tactors Lnat significantly affected BWT and WWT included yuar, season
within birth type. Genetic analysis revealed differences among breeds
for additive and heterolic effects for BWT and WWI. The G appeared to
17 i better maternal environment than EA, The G was 0,63 kg and

Kt heavier Lhan the EA for BWT and WWT respectively. The G
nlao ranked higher than any of the four way crosses. Il should be
woted that the T snd N are established dairy breeds while the Galla

hns not been selected for either meal or milk, Depending on

emphngis the G, indigenous breed, has polential for genelic
provement for either meal or milk production under Kenyan
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MANAGEMENT OPTIONS FOR INCREASED ANIMAL PRODUCTIVITY:

SIMULATED MEAT AND MILK OFFTAKE POTENTIALS

‘ Palinm, -‘i-..!, FooKuvune s, JKE.M: OnimY, (P,
‘ My nrict =t ight™
A umnjor characlerislis I subsigtence farming n developing
Lries 15 Lhi tnpination of hvestock wilh mixed cropping systems
(Harwood, 1979), Fhig s true of most smallholder farms in Western
reniyan whose traditional agricultural methods have evolved in Iresponse
¥ rtaln resource limitations, i‘he gonl of the small farmer 18 to
meest multig necds that often include family nutrition and cash
income. He thus needs to adapt melhods that use hig resources
F g I'l goenetic mokeup of both crops and livestock determines their
potential  productiaon  levels given certain environmental conditions.

Forage avallability must be synchronised with livestock genelics and

’ individual animal physiological status, such that, animal nutritional
needs are met and production polentinls realised, Several methods of
mproving feed resourced in Western Kenya have been investigated (Onim
et al, 1984). I'hese methods include alley cropping or antercropping
forage with food vrops and hedge row cut-and-carry forages, The

mional flactuation in feed resources, prevalent in these farms, can

‘ be ovarcome by forage predervation methods such as hay baling (Onim et

1985) Lo insure nal quantity and quality feed is available
Lhrougnout Lthe yoar 't maintain continuous aniunal ]‘l‘m'il.utti\.'if.y.

I iny iven genolypes, managemenl plays an important role in
deternining the level of production realised, Such management aspects

e flock structure, culling levels, kid rearing methods, kidding
intervals, feed supplementation and breeding schedules. It 18 the
responsibility of the farmer to manipulate Lhese managemen!|
alivrnatives either in combinations or individually, to obtain optimum
I iuctivity an terms of meat and milk offtake. I'he objectives of

7 thid study were to devise weaning and supplementalion strategies for
PHG for increased animal productivity and quanlify Lhe meal and milk

fftake potentinls on small holder farms in Weslern Kenya,
nsdering, that the DPG technology was an addition to other farming

practic lor the smallholder farmer. It was assumed that a 1 - ha
tarm o an Hamigy had | cow and 2 sheep (with their "followers" and
fymt Hart ‘et al,, 1984), The feed romaining after the demnand for

nnimals was nssumed available for dusl purpese goal production

Ministry of Livestock Development, Box 68137, Nairobi

WM University, College Stotion, TX 77843, USA
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Experimental Design and Assumptions

Data and experience from other SH-CRS] projects (Hart et al,,
B4 Onim- et al., 1985 Onim el sl 1986: Mathuvn el al,, 1985 and
tdahmed el al,, 1984) were used to determine furage resource levels
and qualily feusible on the small farms, Ihe fornge available during
Lhe yoar described by Hart el al, (1984) condisted of dried corn
stoaverfencerow prowth, fallow growth, and: bean and cassava leaves.
Fhoss constituled the base  diel. Previous simulations using these
forago anputs showed that DPG flocks. gould not be viable due to low
quality uf the forage (Cartwright et al., 1984; 198B5; 1986). By
neorporaling Sudan grass and pigeon poa in Lthe ¢ ropping syslem na
beller quality forage resource was obiained.  Flocks on thig diel were
viable bul low digestibiiities in some monlhs lowered animal
productivity, 'his study assumed tha! instend »f Sudan Erass,
sbanin stored as hay andoutilised as supplement foed be tged.

imuiations using goal production model (Blackburn el al., 1984)
wore designed determine effecls of early weaning and feed
gsupplementatios i individual animal productivity, Two dicls were

leroa, —Une diel (N®) did not include supplementalion while the
second (5) included supplementation of Inctating does at Lthe rale of 1

kg per day for 60 days post partum and .5 kg/dny Lill drying period,
nids were also given supplement for R0 days post weaning, Kid
supplementiotion was introduced gradually upto a maximum of .5 kg/day,
Weuning was dane at the age of 60 daoys, Milking of does was

terminaled when the daily yield dropped Lo less than .25 k. The
supplement was considered to have a digestibility of 74% and protein
level of 21%, These wvnlues are equivalent (o Lhose for Sesbania hay
(Unim et al., 1985] Sidahmed et al 18984). Kidas mny nlso be
dpplementeds with sweet potalo vines which have 72% digestibility and
% CF (Semenye oL al,, 1986), Weaned kids were kept upto 1 yr of age
when they were either sold or used as replacemenls. Does were culled

il yra of age or if they failed to breed at 2 yra of age, Two goal
penolypes were considered, The targel genolype being developed by the

H-CRSF breeding nroject utibising the indigenous Galia and East
rican types, selected for milk produclion and crossed with
loggenburg and Anglo Nubian breeds (Ruvuna et al., 1986; Cartwright el
4] Hh4).

This DPG s assumed Lo have a genelic potential of 40 kg mature
doc body weight  and u peak daily potential milk production of 4.0 kg

il muturity An antermediate genotype of similar mature welght but
wer milk potentinl (3.0 kg/day) was also considered, Flock sizes

ustainable within Lthe fornge resource domains were determined and
thelr produclivity quantified, The simulations were done for a period




RESULTS AND DISCUSSION

'he simulsted results are shown in Figure 1. For the non
supplement regimen (NS), early weaning at 60 days was not viable,
hids failed to grow due to low qualily of the feed. Providing .68
Kg/duy of milk and weaning at 105 days of age faci‘itnted kid growth
comparable L0 thal demonsirated under Lhe supplementation regimen (S)
witli ‘enrly weaning at 60 days and milk consumption of .5 kg/day.
Supplementation and enarly weaning increased dairy milk production by
(B4 kg per lactation and yearling weighl by 4.5 kg, Does were able
to milk longer with the supplement than withoul it (195 days versus

Ini
dnyve

Hesults of flock produclivity are summarized in Tables 1 and 2.
resulta are averaged over 10 years, There was no difference in
weaning and yearling weights belween the two genolypes on a
Kid basts (Table 1), This is to be expecled becnuse they
ne maolure size and received similar nulrition. The

af expected, produced more milk per lactation,

WU genotype maintmined n good body r~ondition with Lhe
lowest ' 4 during beginning of Iactation, Due (o a higher milk
potential the 40/4.0 genotype had to mobilize body stores to meel the
requirements of lactation and thus had a lower body condition of .73
it Lhe beginning of lactation,  Owverall flock body condition was also
lower (B2 vs, 80) for the flock with higher milk potential,

Flock offtake and feed requirements are summarised in Table 2.
Un the same forage resource, morve does (7.6) could be sustained and
te milk and meat Offtake realised where the 40/8.0 genolype was
TG This 18 the result of the lower lactation requirement per
doe, such thal a greater number of animals could be kept on the same
feed resource,  More does nlso resulled in a greater number of
vearlings (7.7 vs, 6.,3) and average annual sale weight of 238.3 kg,
onsidering the meat and milk offtakes, the 40/3.0 genotype would
erform better than the 40/4.0. Although total feed demand by Lhe
L0 flock was higher it never exceeded the available resource at
time of the yvear,

In addition to meeling family nulritional needs, Lhese production
levels are n source of cash inflow, Assuming that average milk
requirements for family use 18 172 litres per annum (Mukhebi el al.,
19865 Conelly and Nolan, 1986) surplus milk of approximately 1666 kg
could be sold at KSh, 5.50/litre (Oyugi el al, 1986) realizing KSh.
163,00 per annum. Surplus yvearlings and culls (198 kg) would be sold

H.26/kg hive weight (Mukhebi el al,, 1986) realizing an
\she 1635.00, Thess would realize totnl cash inflow of

per annum,.  These eash approximations do nol take inle

ount the costs of labour, health, hcusing and risk considerations.
has been supgested in previous discussions (P.P Semenve and J.F.M.
- personnl communication) that keeping a flock size of 6 does
I not be foasible in Lthe farming systems of Weslern Kenya. This
gnificnnt point to consider realizing the labor and housing

nis The productlivity simulated in Lhis study demonstrate

v levels as far as biological resources are concerned.



http:suggest.ed
http:16,15.00

I Lntd gy be lowered due Lo Iabor, animal housing and ans
ey igienl constrainte, Fhe feasible size of the flock may
ver due Lo Lhese constrainty,  One aspect Lhat should always be
I [ { mnll i} lor f that the DPG technolopy i
Lo ther L itock ar rop praclices, Farmers often
fe 1 rporate the technology (o alret CXIRUINE praclices
aLher than adopl it Lo repln BXIStIng entorprises,
SUMMARY AND CONCLUSIONS
Lion study was done to quantify dual purpose gonl
potentinlg  under early wenning and feed supplementalion
Hese regimens  were management options to increpse
| ! fLl unall holder farms in Weslern Kenya, Data nnd
poriency fron ther SE-CRSP projects were used Lo delermine torage
junlity feasible on the small holder farms,
Fwo goal genolypes were considered: a target genotype of 40 kg
| b ind A kg/d milk gield at peak day of laclation and
itermedinl notype of similar mature live weight but a lower
oI { 1 | ¥ i
o results indiealed increases of 784 kg in dairy doeo
Woper Ingtation and 4.5 kg in kid yearling weight under
pplementint ind wenning, Does also weére able to suslain
Inclations,
Ko oproducthivity of the 40/3.0 genoltype was higher than thatl of
10 /4.1 I'he 40/7 penolype produced an annual average of 238,53
inle weight nnd W1 kg of dairy milk while the 40/4.0 genolype

iuced 1987 kg sale woight and 1838 kg of dairy milk. In addition

necting family milk needs, surplus milk sold could realize cosh

Fogether with sale weights tolnl ecash inflow could
aimate KSh, 10,804.00 per annum, These approximations do nol
il nccount labor, health and ammal housing costs, and risk
levrnlior
h imulntions demonstrnted {(he biological feasibility of
roasing animal production fflanke by early weaning and
talior Lhe fensible flock size may be limited by the non-
IoEital caonsteninty and subsequent production offtake loweroed.
et el arly wesning with supplementation on an individunl
1 bagis has great potential of increasing meanl and milk offiake
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FHE POTENTIAL PRODYUCTIVITY OF INTENSIVE SMALLHOLDER
GOAT DAIRIES IN WESTERN KENYA

irtwright!, Bl Lentz!, H.D. Blackburnl,

K im™ - FarRuvt ‘.:'-.i 1

L
I'hie sk CRSP has focused on dual purpede gonls (DPG) as &
tpiemantary tarm enterprise Lo supply milk for family use nnd ssles
L1 s, Fhe current price structure for milk and kids in
snyassugiests thot a gont doiry would be oconomionlls competitive

ith crop production. Utilizing data and experience from other SR 1

‘.

Rt projects, productivily of ‘'n goal dairy of 50 dosces was simulated

sHitllzing management and other conditions feagible for a small farm. in

| Liain detniled, quantitative production Input/outpul data.
Chese dala would then' be available for cconomic annlysis and
gicnl evaluation, since 1ntengification of livestlock
produetion tends) o inerease risk as well as potentials, the same as
doss witl rop produclion, risk analysis should be included in the
MG imnalysls and sociological evaluation. Also, since gont milk
neot commodity in locnl markets, the market clement

(I HANE: il, nl I of concer;

I'hi inln reported. here nre not only intended to Hlustrate
atems analysis and use of simulation to substitute for long and
puEnsive researchn, bull to suggesl n possibl ipporlunity for farmers

with lunited Iand holdings Lo enhance their economic potential as well
producing a8 produ of value for the people of the local area. Not
the wvalue of Lhe potential dairy product should be considered,

the polential for producing breeding stock which are in high

tmportant,

DATA AND METHODS

the decision was made Lo simulate flocks that would be managed Lo

b a maximum of 50 does and to estimnte Lhe amount of land and
ipplemental feed required for each flock, depending on the location.
tir ' tolnl number does fell below 50 becauge bred doe-kid

plavementy were nol counted until they first kidded.

\ cnnee Depl,, Texas :\&M.[.'-HJ\'I'I‘HH‘\. College Station,
utricultural - Hesearch  Institute, Kabete
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rage  production  paramelers  interpolsted  from the rveport by

Mothiuva et ol (1985) were assumod ‘Lo he nscryalive estimates for
tnrm production devoted primaeily to producing forage for the dairs
Honls, 'he digestibility of the forage for ench 1f day period ranged
trom Ge% to B6% and the crude protein from 11% Lo 14% (figure 1), In

e maintain these levels minimal amounts of forage would  be
Harvested and storod ag hayv (ses comments on tand below), Prio:

irtion ind dndieated the value of supplementing  relatively high
producing dawry goal flocks. Preliminary simulations for Lhis studsy
ihowed thatl, assuming thal forage would Sse produced in quantities
H lod, supplementation, with dairy meal of 75% digestibility and 15%

protein would belnear optimal if Inctnling does were provided

b for Lhe first 16-day period of lactation, Shg/day for Lthe second
iny peri 1 wehk/day forithe third 15-day period.

It wnn nfsur 1 Lhnt dairy gonts with the goneti potential to
crowiand produce milk nl the level of the new dual purpose gonl (DPG)
g I I M

broed beingr deyeloped by the ‘breeding project (Ruviunn, of 1l,, 1986)
W } 1Y 1hle,  These DPG are charncterized for simulalion by (he
il | mulisg ize ang lactation of does s 10 kg body weight and
kg of poank d milk, The genelic potentinl for the DPG is

iz nnted t ded as 40/4.0. It should be noted that these nre

potentinls loward which genelic medistion directs Lhe doe bul aclual

production s almost always lower due to various hmitntion of the
I el vironment, The avernge ovulation rale potentinl was 1,2
vaoper ovulation. - These DPG ave reasonably well adapted Lo western
nehiyi production conditions,  In onder to demonstrate the potentinl
' 14 bred for higher daivy potential, three olher brecd L pes of
1 /4.5, At wind 52/ were nlso included in Lhe simulation,
Matia nent o practices were get to be similar Lo those expected
ier practical conditions,, These included the following!
Milking does for 195 days or until milk production dropped Lo
10 W y Hic/cln

10 Kg milk per day until 106 days (geven 2-wepk

Doecs were culled st years of age if they hived that long.

o orlad were bred when they reached both 14 kg bods welght and

I 16ied ae (270 dnys) as minbing, nfte: breeding they were

intile ns needed for replacement.

: oe and male kids were sold at one year of age (24
ntment with inthelmintics was conducted necording Lo season
e wn nsidered o be moderately offective.
1)
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RESULTS

Breadtypes
finl KN of che ot potentigls
ERATTHIRE M- predentod in table 1, Since does culled apre
Incad-ch3 "k dive=—ds—thnt-are: available, ‘thi Llhe Tlocks

v L0=yonr poriod ave raged about 44 dops, The nverage annual
productivits fthese fivcks dn lerms: of oulpul of dairy milk and
LIV owe U osnles and input of forage dry matier (DM) and dairy menl
iupplement ar fven table 2,0 Key per ammal productivity valuces are

onoan Lable S0 for  the four bresdlypes., Productivity of the
rocd by ng ' utputZnpul terms is given in tnble 4.

Itas evident that Lhe breedivpes with high milk production
palentinls produced . mord daicy milk offlake o n flock 'and as
1 ais; howover they did consume more forage DM and dairy menl,

| velelght offtake was similar for all bres diypes
reflectin Algher mortality rvate among the bresdtypes with higher
potentin inG insuflficienl forage quality for the lnrger size
arecatyrpes Lo gain and weigh more than the 40/4.0 DPG by one year of
1) f arn oan table 4, Note that average body condition was lower
for Lhe brecdt with higher polential; these average levels are

nsidered salisfaciory, but at more siressing periods the higher
potentinl does toended to deop to a critieal 70 to 7H% level.

neiusion, it appesrs that the DEG (40/4.0) in comparison to
Lhis Logenetic potentinl breediype (52/6.5) produced almost 80%
| dery ik, 0% less efficiently with respecl to forage and

more efficiently wilh' respect o dairy meal supplement,
ru-produced slightly more liveweighl sales on less DM and
iupploment, [t appears that since Lthe DPG has lower mortalily,
nitntains nigher levels of body conditions and is generally considered
be more robust, Lthat at present forage quality and levels of

irament Lhiat the DPG 1s probably the most salisfactory breedlype
mattholder dairies sl the current time. With 1mproved nutrient

and manngement the higher polential breediypes should be
leried,

ratentinl for DPG Dairy

raesn ot approximale some baseline output/Zinpul dates in
SOOI terms, the productivily data rom the DPG were taken as
; 181 potantinls.  Since forage produclion vories greantly from
e Lo e in western Kenya, a range of forage production based on

renorts of Mothuvn el ali (1985) was arbitrarily set.  These values of

to farm sizme required to maintain Lthe

e DPG: flock ranged from less Lhe 2 ha to over 7 ha, One

additional hectnre was added to allow for pens, barns, pathways, elc,
e total farm size required ranged from 2,78 ha to 8.11 ha (table §).
Prices paid (farmgote) for milk and average goalts were laken from

sid Onim (1885) and Oyugi et al, (1986}, These prices were
AL uEed o #sel an arbilrs range within which milk and goat




‘ ¥ FLERASY e exp Led! At tab e I'al Yy tl
4 i 1 111 il ' " A s 1§ UL { K J Wi
rogectad for a 80 doe flock of DPG wanaged as o goat dorry (tah D
" h Eros neomes. projection e 1 Zeed for | 3,
berrmecrdla i wh pri I oth milk i wmimanl t
i j 1wt ron and upplement o (T
report f M md Onin 1 YK for forage and hie fior
ippaiement ana arenching tabio b Differences hetween pros: 1LrCome
il b majort okt W fTorage,  supplement ind  drenching Wel'ee
ted a0 given in tabhle 6. Thesi diflerences e not
represer net I snee labor, facilities, equipment and some othet
s were not' 11 tidesct ., [hese diyfferenc A | ented indicats
Fhiad i pod ‘ et Fhosid y full soonon Vi ]y 1 would hy
. 1
SUMMARY AND CONCLUSIONS
! ! lata lected on the Forage, Evonomics and Breeding
Mrogect 0 HAE, the productivity of dairy poats was simulated
fer flocl itable tor smal lholder farmers in western Kenya. The new
ial  purpose hteed (DPG) being developed by the Breeding Project  was
nulated to be almost as productive, and more robust, than d 11y goat
reedtype I higher potential, ‘Sinulated DPG flocks  of 50 does
i LELG Ky ey milk and 1.323 kg of sale animnls per
pending  or location and fertilizer practice, farm size
" ! fron out 3 to B hna, ' VYarieus price/cost scenarios
! ta projeclt pross ancome nnd income over costs  of  forage
hy, datry meal supplement and anthelmiutics. The approximoted
tanclude all expenses dr risk considerations, hut are of
: £f 1ent  magnitude 1,000 ¢t 10,000 ksh/hay to encourage  further
f 114 ind  developmental  research  to explore the
AT bt dairies g8 an alternative to  traditional crop
i etion lor some farmer:

major concern in the assumplbions was that of a markel for goat

which not estabili The current situation would have to be

{ Ty At the feasihitity should  br explored. Another

) T Wi thn! L vacess Kids and cull does were  sold  at

(LH [ Improved DPG Kids are expected to sell at much
]I ' ! ]

Fiit v Lhost results 1llustrate thnt simulation and systems

1 | expedit ious  and  inexpensive way to  conduct A

(L ' YT ‘ Vopractyee that appears b hnve
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congumed /datry milk  Feed consumed/snole !]\""""'U'”

Dy upple Dry supplement
mat ter, kg ment, Ky mat ber, kg kg

hectare from milk and animal
imulated DPG does®; KSh

Animal  sales, & KSh/kg'

b.50

1,496

1,596 1,856

ZrdaY Alpati g

2 617 " 9/093

low an aren

i of animal, season etc.;
averave from reports hy

b
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PRELIMINARY REPORT ON CLONING OF PUTATIVE COWDIIA RUMINANTIIM DNA

(Y]

]

5. Waghela

Hevp e (AL Wurosia i s a-tink+shrns R T LA} | "f"!".".":"' and
rur ' 31 hy rickettsim, Cowdrta vuminant ium (17, This
e, D1 ke ther tick=borne diseases, 18 & major constroint Lo

1 whbion 1n many of the tropical s of

rld ! e endema 11 uh area

i i | junre mil - thee

t spremd from tts present areas of tick

Ajmt fistributed 1n the cently
) } Cartbhbenn 1siands
’ flect control megsures of heartwnter, Veotor
(i ey it de 15 expensive mnd  difficull. I some
) niection and treatment is carried out. This
i y 11 th several problems
bt ! I the vaccine varies with each batch, and

Linspe 1 1 possibility of transmitting intercurrent diseasie
il f'tecet mnd snfe vaceline for heartwater stem: f'rom
{ 1 1 t Organi in vitro to obtain sufficient

t f ' b1 ur [ trcumven! this problem, an attempt
duce 1 mbinant &L ruminaptium surface proteins which would be
t 1 b Live jmmutie pes ponso against henrtwalor wias
et

ruminaatiun was  partially purified from infected nynphs  of

M varilegstum, Fhee nymphs were infected by nttaching clean
f A, 1rrenn roats inoculated with a heartwater hlood

! I'l larvae were allowed to engorge, drop and moult into
The  flat nymphs  wers t'ien alttached to heartwater

tible gont  for engorgement aur ing which period the cowdria
witl the epithelinl cells of the tick puts, Guts from

phis wepe disaccted out and homogenized. A differential

Fugnt pertormed on the homogenate, Control uninfected

WLy Inrly treated The fractions were tested for their
IVIEY by inoculating ench fractien into five fonks Hesults in
indicate the envichment of €. ruminantium in the 10K peellet,
extracted from this fraction by o modified procedure of Marmur

An aligout of the DNA from 10K pellet of uninfected and 1nfected

W trophoresced on 0.6 pre cent agarose gel, A unique

- mppi imialely Z23kb was observed 1o the  DNA

th ected ny This band of DNA was eluted from the gel
¥ d wit}h restriction enzyme Sau 3A to generate  random

iveastock Development, Box 58137, Nairobi

al




feugments, these tragments were ligated ‘ata the Bam Hi elenved and
dephosphorylated plasmid pBR322 and Lhe ligation mixture used o
transform K, coli strain HB 101 by the high efficiency procedure of
Hanonhnn (6), The transformants were selected on their resistance to
ampicillin. and sensitivily Lo tetracycline, Plasmid DNA was prepared
from the trunsformnnis. Seven of Lhe recombinant plasmids were
seleclod cand Lheir DNA - labelad— with biotin-DATP by nick transiation
und. used as probes for o differentinl hybridization with DNA from
uninfected and infected tick DNA. One of the recombinant plasmids DNA

nyoridized only toinfected Lick DNA ona dol blot hybridization.

rrently, a bigger hibrary from Lhe DNA of the unique band has

L
en-prepnred o f Sscreening for cXpression Wiy e} rumnantivm proleins
Fa T . reening will be done with a post-convalescent serum
| | irtwater immtected gont
plotlion M the objective of this study would be a mnjor step
n tne development of an effective and a safe subunit vaccine for
noeartwoler, ithsicisry Lo Lthis, 1t could lead (o Lhe development of a
relinble diagnosti test using either one of the inserts in Lhe
recomuoinant piasmids as a DNA probe or the expressed protein in an
LITHILE 15N Y.

$ Ll Enrichmoenl of wdrian o in the 10K pellet of Lhe
infected nymph homogenate measured by infectiv 1Ly
In goniLs.
lnoculur riln 'i"-'l'i_'l

No, 1noculated

micated nymph
Ful homogennl
4. ]H'“"r

10K pellet

0K pellet

0K supernatant

t1he gont died withoul pyrexin on doay posl inoculation.
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CONTROL OF ENDOPARASITES IN SMALL RUMINANTS - AN OVERVIEW

K, Shavulimo l

SUMMARY

Helminths iise high economic losses in sheep and gonls in
Afracs. ey couse various Lypes of damage to the animal, categorised
as mechanical, digestive, depletive, allergenic and anaemic. These
damnge se two Lypes of economic losses, thal is, direcl and
indirecl lognes. Irect loss i85 due Lo acute iliness leading to death
and affects the most susceplible individuals in the herd, Indirect
li 5 due Lo subelinical helminthiasis that is a herd problem which
urmers o not ensily recognise,

INTRODUCTION

Paradiles constivute n major variable in liveslock production
systoms, particularly in sheep snd goants, worm infestations are the
single greatedt consdtraint to sheep and gout production in the Lropics
Allonby & Urquhart, 1975), 'In Kenya, Lhere is an annual loss of 26

million dollars 1n Lthe agricultural secetor attributable to
nelminthingis in sheep (Preston & Allonby, 1979). In a country-wide
survey of causes t mortality 1n samall ruminants in Kenyan
endopnrasites ranked highest in bolh range and particularly, high
rainfall regions (Kariuki, 198(). This is indication of the importance
f holminthiasis in a wide range of agro-climatic zones, Studies on
eptdemiology and economics of helminth infections in small ruminants
have also been reported in Ethiopin (1 seggnl, 1981), Zimbabwe (Grant,
L9 L), South Africa (McCulloch et al,, 1984; Swan et al., 1984), Zaire

(Fandy & Verhulst, 1976), Nigeria (Malnki, 1976), Sencgal (Vercruysse,
1985) and Morocco (Ouhelli et al., 1981) indicating the economic
inificance of helminthingis in Lthe small ruminants in Lhose

caountries,

I velermory Investigation Laboratory,

2.0, Hox 450, Eldoret, Kenya.




EFFECTS OF PARASITISMS

Damage Lo Host

Fhe-nature-hnd exient of damage on the host varies far different

parasited, Damage onn be classified as:-

Economic Losses;-

Mechunica Feeding parasiles cexnmplified by Haemonchus
vontortus destroy Lissue and cause wounds, A8 A
result bleading occurs from smull blood vessels in
the hining of the nbomnasum, Mechanical damage may
nlgo be brought about by obslruction in the small
nirwanys of lunga infected with Dictyocaulus
filarin. The obstruction impairs the funclion of
the lungs resulting into pneumonia and collapse of
the lungs.

hinococcus granulosus cysls are yel another example
of mechanicnl damage caused by pressure, for example,
i the hiver or lungs.

Ngestive Ostertagin, n ponrasite of the more Lemperate
Northern and Southern parts of Africa, destroys
host cells and tissues by enzymatic digestion.

opletive Topeworms, e g., Moniezia expansa, nbsorb food
already digested by the host Lhus depriving the
} L of ils nulrients.

Allergeni etyocaulus and Bunostomum larvae penetrating Lhe
skin of sheep and gools cause allergy resulling in
intenge ttching, especially of the feet,

Anuemic Parnsites like Haemonchus, Bunostomum Chabertin
and Fasciola, ingest large amounts of blood from
the host leaving bleeding  sites. The resull is

non-deficiency anaemia.

Losses duc to parasitism are a result of the damages to Lhe hosl

cnumernted above and can be calegorised as direct and indirect

{He

Hor, 1977). The direct losses are due to acute illness and death,

premature gihoghter and rejection of parts at meat ingpection. Acute

recognised by the farmer and treated.  Direct

logues could therefore be avoided by early treatment.

Indirect losses nre cnused by subelinical levels of parasitisms

which cause no obvious clinical symploms. This type of paragitism is

tnrded as the most important cause of economic loss as il is a herd

unlilte the acute syndrome which tends to affect low plane of
nnd the lactating does and ewes. Il is also Lhe Lype many
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tavrmers  do not easily recognise. Subclinical parasitisms cause
Hminution of potentinal productivity of sheep and reduce feed intake
(Spedding, 1954). FThese effects cause measurable losses of
productivity such ns decreased growth rates, milk yvields, poor mutton

quality and poor reproductive performunce or infoertility.
CONTROL MEASURES
Faclors!

The ultimate eriterion of success in the conlrol of parasitisms
18 the net profit that accrues and not the number of parasites killed
(Whitlock, 1955).

Before instituting any control measures it is imperative Lo
predict the factors which favour the occurrence of helmintlhiasis.
These factor an be pul under several categories.

1 'he biology of the parasite. Control of parasites is bnsically

aimed at breaking  the life cyecle either by killing the parasitic
Sthages nside Lhe host thus preventing the discharge of eggs into
the environment which resull into the free-living stages, or by
preventing the host from taiing in the infective larvae.

! The hosl charncteristics, Age, sex and breed are recognised as
tmportant factors in determining the uxtent of helminthiasis in
livestock., The ung, the lactaling does and ewes and the old
(broken-mouthed) are the most susceptible groups., Adult animals
resistance Lo helminthingis has been documented in sheep )Freston

and Allonby, 1978; 1979), while 'in goats Lhere are similar
indications although much less reseanrch has been done (Njanja,
1985; and Shavulimo, 1985).

The environment, Warmth and moisture are usunlly necessary for
the development of infective round worm larvae. Moisture on
pasture also nllows the proliferation of the intermediate hosls
for Fasciola., Most of Eastern and Southern Africa falls within
thn tropics. There is, however, tremendous variability in
climate, ranging from the high reinfall, humid zones to the low,
unreliable rainfall arid/semi-arid zones. Animals 1n the humid
cones are exposed to a multitude of parasites and their vectors,
referred to as "Walking helminthic 200" by Schillhorn Van Veen

{(198Z), Despite this the sheep and goals thrive well due to
} H

their nnturnl registance, their high fecundily and rapid

Luralio: \nimals in the arid/semi-arid zones are usuaslly kept

under low stocking densities, bul oflen in large nomadic or semi-
nomadic flocks, This environment is not very favourable for
development and survival of helminllis. Some parasiles like
Hoemonehus, however, have adnpted well by their ability to
rapidly dncrease Ltheir population when circumslunces become
temporarily favourabie.

"1‘1




Control by use of Anthelmintics:

hns been tremendous progress in recentl decades in
developing chemicals for destroying parasites.  An mereasing number
of “hyvestock production  systoms, cepecially whepe significant  losses
e o paratites oceur are dependent on regular use of anthelmintics

with undoubtled benefilts in increasing productivity,

fiemotherapy 18 aimed at eliminating the parasitic stonges of
¥

helminklis in the host thus preventing the discharge of eEEE and laryae

Lhe ‘environment, As slated earher, Lhe frequency being Lhe

#y of Lhe (dominanl) parasite, the envir nmanl, sLo Ir'ales,

azing hstory of the parcticular aves and Lhe benefits nceruing fron
proposod trealment schedule.

I'H¢ W has been exprossed that a biological eauilibrium becomes
estabhished  betweon the host and the parasites so thal a mild or
medium infection no longer causes production loss. Premunition is

Ly the most important functional type of host resistance and

from px e Lo active infeclion in grazing stock. Thus
antheln medication may interfere with the process of
o (( 1974), Fodd  (1974) demonstrated significantly

mitk yields in dairy cows which had been Lreated as opposed to

nat were nol, ‘even though in boith groups Lhe parasite egg
counts were ng low as 46 or even 10 strongyle eggs per gram of faeces.

Leanne el al (1974) demonstrated higher weight gains in treated lambs

compared: to those that were not, even though the infection was mild in

voth cased.  In both amples higher production was achieved due to

regilar anthelmintic treatment, Chemolherapy has inherent dangers of

levelopment of resistance aganingt them by parasites, There is
i

therelore o nded to find a treatment schedule that will allow animals
! evelop premunition and at the samo time preveni excessive build up
of helminths in the pasture,

Control through management:

unthelmintic cnn overcome excessive exposure to helminth
infection (Georgl, (19741, High strongyle worm burdens could not be
voroome t periodic anthelmintic medication (Ross, 1967). The reason
n high stocking rate resulting in high rate of recontamination of
the poasture,  In pastoral arens where most of the small ruminanls are

tound  stocking densities  have been i concern in connection with
susing so1l erosion, but equally important danger with high stocking
) margial poleritial o semt-arid and arid areas, when

onditions  hecome temporarily favourable, parasites with high
like Haemonchus (Schillhorn Van Veen, 1982) can cause high
in sheep and gonts,




Itolalionnl

rrazing has for along time been socepled as an
mporiant manngement practice 1n the control of helminth infvctions.
fr theory, rotational grazing seeks to prevenl or limit intpke of
nicotive lorvae by permitling animals Lo graze on a particular areans
ol pasture not longer than three days, the Lime it takes {for worm eges
passed 1n facoes to develop inte infeclive larvae; and then not
allowing the amimals to return. Lo Lhe same pasture until all the
infective Inrvae have died. According lo Geargl (1974) rotational
grazin il rigidly followed, has the same danger as overzesalous
npplication of anthelmintics in that animals have no chance (o develop

premunttivn and if they encountered n highly contaminated paddock the

resulls would be disastirous

Laml and kKids are more susceplible to worm infections than
idults and should bo separated from their dams as et ly as possible
] e 1

ind grazed leun paddock ahead of the aaull flock in a rotalional

inntensive moanagement, as on smallholder farms, where nnimalg

telhered or stabled, contamination of fead with foeces is a real
innger nnid in be avoided by use of raised troughs and hay racks.
Fead should not | left 'on the troughs for a long time as it will be

ntaminated by larvae which migrate from the floor.

Well inimnls . are muech less susceptible to Helminths
Preston ot v 1978), Although some worms eslablish, their
effects o and spontnneous cure (self-cure) occurs, If

wever, pasiures are highly conlaminated the worm burden may be loo

High even tor the well fed and other control measures such ns

hemolherag shoult be applied,
Control by breeding for resistant stock

for digsease resistant stock is probably one of the
: control practices in use (Whitiock, 1966, Georgi, 1974),
there nre places in Africa (and else where in the world) where

itock Lhrive under mnny systems of husbandry withoul interference

{ron science nnd technology; these animals have worms, a8 a
popiiation, and handle them effectively although individuals may
L} P

imb oceamonnlly,

Host resistance to diseases has continued (o be of paramount
mpertance although, until very recently, conscious selection of
resistant mlock has nol been part of breeding programmes,

Alonby (1978) demonstrated (hal the Red Masai broed

Iosheep wus superior to Lhe Corriedale, Hampshire down and Mering
breeds in it resistance to heavy infection with Haemonchus contortus,
tudies on breoding Haemonchus contorlus resislant sheep have beoern
ne in Australia (Alberd et al,, 1984), Gray el al. (1984) also
tringe an Austronlin demonstrated Lhal the resistance of Merino
ners to H. contortus, defined as the level of egg output, had a
ity { 30%. The results from these studies indicate Lhat
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Licr far resistance 18 fonsible. There 18, however, a8 need for
further research into genetic resistance  in local African. b reads of

e, the Ked Masal

erhaps Lhe only breed studied so far and has
I J

Promising 15 in breeding programmes. Much less

| work has been
! cone Lo demonstrate genetic resistance in goals, From the .‘ifl““l‘ti l)'\‘

i navulimo (1985) and Njanja (1985) in which three brecds of gonls, the
Fast Afpiean, the Gallas and the F'opgenbury were compared for
MY tance: agninst H, conworius, il would appear Lhal the local gonl
Breeds do not have high genetic resistance like the sheep. According
tel Prestan and Allonby (1978), and Schilliorn Van Veen (1982) roals
i Ltheir natural environment are browsers and as a resull they have
nad relatively e parasite challenge vompared with sheep. The goats
have, therefore, not built up high genelic resistance.  Carles el al,
i (19B4) working in semi-arid northern Kenya showed Lhat sheep hnus an
i AV O | (A nigner strongyle worm egg counts Lhan goals, an
< indicption of varmtion in Lthe rates of intonke of infective larvac
rather Lhan resistance, here 18, however, a neea for furthe:
garch int Lh genels resISLANG if Lhe various local gonl brecds

| il 1 1 ! {1 Il I'l 1 s,

control by immunisation

I'La] nemantodes  stimulate substantinl tmmunity that persisls

iter anfection, a rather unzommon properly (Georgi, 1974), The
lary i ire alltenunted by nizing radiation. I'hie arradiated larvae

migrate and may moult bul do not reach matuprity,

nmovaceine 1n catile against Dictyocaulus VIVIpOIrous
mmercially avail = mostly in Britain and United States of

Kesenrch using nuclear techniques 18 cure ntly underway Lo
identity  factors that would facilitate the development of a vaccine
oinst amportant sheep and gont nemalodes such ns  H. contortus,
hostrongylus spp  (Dargie, 1984; Mitchell, 1984), Willets (1984)

igted the use of recombination DNA technology to develop vaccines
wgainst helminths infections in animals,

AlLhough vacoination would nol prevent infection completely, 1
would cectainly peduce the probability of an animal being overwhelmed

wWors niaclion when /la

irned to pasture, ‘It owould minimize Lthe use

anthelmint:

CONCLUSION
strategies for further research

nwhtle heep and goals are oflen considered lo share a common
aplibilily to parasitic infecticns, it has been observed that
sials o slEniticant  voriation an their resistance (Smith et al.,
uripublished; Preston ard Allonby, 1978; Shavulimo, 1985). Dunn (1978)

[T
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intormation on small ruminant dise

Hicidence,  pre and ¢ onality mostly referred (o sher n nnd

uld not be able L gonls. Lhere 18 Lherefore a need
lor further research into the incidence, prevalence, seporalely for
itheep and goats, On the basis of the findings by Carles el al, (1984)
itralegies for control I helminths may need to be considered

ieparalely for sheep and goals in the same herd bagsed on the knowledge
' \ infection and Lthe economic returns.
research  has been saccomplished demonstrating
genet FeEsislance an. some sheep breeds against Haemonchus infection

reston and Allonby, 1978; Albers et al, 1981; Gray ef al., 1984),
! A necd Lo investigate Lhis factor in all Lhe olher sheep
bireed n Africa, Much less work has been done to demonstrale genetic
resistance n goual breeds, Unce resistanl breeds and the genelic
MErKaers for redistance have been identified, breeding for resistance

nelminthiasis will form an imporianl aspecl of small ruminant

into Lhe use of irradiated larvae for
immunisation of sheep pgningt some common tnematodes need to be

! bhene vith emphasis on nemalodes of economic importance such as
Here nehus, Fhe wse of resistant breeds and immunisation would
ie L o farmers a good alternative redut INng the current over

retiimnce on anthelmintics for Lhe eontrol of helminthinsis,
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DETECTION OF ANAPLASMA OVIS USING A DNA PROBE

5.F. Shomj -f'-]-“I

INTRODUCTION

tnapinsma ovis is defined as a distincl species from A, marginale
and A, centrale bonsed on the distribulion of the inclusion bodies in
intected erythrocytes and host specificity (3,4). A. ovis inclusion
bodies w found 60-66% marginal and 35-40% submnrginal or central
e iehp tocomparison, those of A, marginale arve found 90% marginal
and 106 submarginal or central while those of A, centrale are largely
central (1,5). With regard to host spacificity, inoculation of intact
gonals or sheep with A, ovis resulls in clinical disense (3,4,13) while
in cattle, A, ovis produces inapparent infections (1). A, marginale
iuges n severe disesse in ocattle (14), bul inoculalion of goats or
sheep causes parnsitemia without clinical digeage (1,12). A. centrale
infeats coltle causing 8 mild or sometimes a severe clinical disense,
and also causes a paragitemin in sheep and gonts (1),

- intections. of goats are characterised by an incubation
period of B-40 days. Manifestations of severe or mild disease in
infected gonts may depend on Lhe presence or absence of premunition,
in. severe infections, debility, depression and PLrogressive anemia
develop followed by denth, Goats recovered from A, ovis disease
remain persistently infected and are inapparent carrviers (3,4).

Diangnosis of an lasmosis 18 based on detectltion of Anaplasmn
incluaion bodies in blood smears, subinoculation of blood into
splenectomized animals and detection of antibodies Anaplasma antigens
1N serological tests, These diagnostic procedures lack sengitivity
nnd specificity, Therefore, Lhere is a need to develop improved
thagnostic. methods for routine use in surveillance and epidemiological
itudies, DNA hybridization methods are very specific and sensitive
dingnostic procedures for identification of infectious agents and are
used to delect malarin and babesina organisms 1n blood (17,18).
Nucleic acid hybridizalion can be especially usgerful in detecting
palhogenr in disenses where carrier animals are reservoirs of
infection,

In this report, I have identified the Anaplansama parasile

infecting gonts nas A, ovis and developed a DNA probe to delect A. ovis
i anfected blood from goats,

Kesenrch Laborntories, P.O. Kabele, Kenyn




MATERIALS AND METHODS
Growth of A. ovis and isolation of inclusion bodies:

An A, ovis Idaho isolate® was inoculated into a splenectamised
goul, parasitomia monitored danily, and blood taken when the
parasitemin reached 21%. Parasitemic blood was washed 3 times with
phosphate buffered saline (0.13M NaQl, 0,0015M h’!i,,l'!!q, 0.0015M
Na HPO., 0,0027M KCL) (PBS) and the buffy r.‘cmt removed at each wash,
I'he washed blood! (PCV 50%) was frozen at -20°0 in order to lyse the
erythrocytes. A 100 ml volume of the erythrocyle suspension was
thawed and centrifuged at 19,000 x g for 20 min al 4 € to pellet A,
ovis inilinl bodies und erythrocyte membranes. Hemoglobin was removed
by washing the pellet three times in PBES ot 19,000 x g for 20 min. A.
g DNA was isoluted according to a described procedure (20).
Further removal of proteins was achieved by phenol, phenol-chloroform
and chloroform extractions followed by ethanol precipitation (21),

Construction and screening of Lhe recombinant A. ovis genomic DNA
library:

Anaplasma ovis DNA (1 ug) was partially restricted with Sau A
and higated to 200 ug of Bam hl, cleaved and dephosphrylated pBR322
using 10 units of T4 DNA ligase (21)., Escherichia coli strain HE 101
cells grown to O.Dgen=0.413 were Lransformed by a high efficiency
transformation procedure (22), Colonies resistant fo ampicillin were
gselected on yeast-tryptone media  (0.8% bacto-tryptone, 0.8% bacto-
yeastb extract, 0,54 NaCl and 1,54 bacto-ngar) containing ampicillin
(100 ug ml).  The A. ovis genomic library was screened by colony
hybridizantion (24) using a biolin labeled genomic A, ovis DNA probe
prepared by nick translation with biotin-7-dATP (24)., After
hybridization, the nitrocellulose fillers were processced for color
development as recommended in the BlueGene kit (BRL, Inc, MD), which
included incubating the nitrocellulose paper with slreplavidin-
alkaline phosphatase conjugate for 10 minutes followed by incubation
with freshly prepared dye solution of nitroblue tetrazolium and 5-
bromo-4-chloro-3-indolylphosphate in a sealed bag., Color development
wiay nllowed Lo proceed in the dark for 30 minutes al room Ltemperature.
Hacterin colonies with the strongest color reaction were selected,

Preparation of recombinant DNA probes:

pelected individual colonies were amplified overnight at 379C in

¥ medmn (0.8% baclo-tryptone, 0.8% bacto-yeasl extracl and 0.5% NaCl)
containing 100 ug/ml ampicillin, Plasmid DNA was extracted by
y5i15 (dh) and electrophoresced in 0.6% agarose to select

clones with' A. ovis DNA inserts, The DNA of the selected clones was
iointed and Lrenled with restriction endonuclease enzymes Aval, BamHI
ntid kEcoRl and eloctrophoresced in a 0.6% agarose gel Lo determine the
gize of the DNA inserls. The clones with the largest A. ovis DNA
infgerts were delected for labeling with biotin-7-dATP by nick




'he cloned A, ovis DNA labeled with biotin=7-dATP nnd used as n

robe.  This probe was used in hybridization reactions with genomic A.
vvis and A, marginale DNA. len-fold serial dilutions (100 ng to 1 pg)
1 Vis, A. marginale and gonl leukocyte DNA were preopared in TE

buffer (100 mM Tris HOL, ImM EDTA pH B)... The microlitres of each DNA
sample dilution wus ‘spotted’ on nitrocellilose paper and baked for 2

hes at BU O, Hybridization conditions were as doscribed (1Y),

o determine whether multiple coples of Lhe eloned A, ovis
tragmant were present in the Anaplasma species genome, A, ovis, and A,
marginale goenon DNA were restricted with Sstl and electrophoresced

D.B% agnroye. Goat leukocyle DNA was used ng control.  The DNA
fragment were  Lransferred to nitrocellulose paper (27) and probed
wiLl Lho loned i, ovig DNA Ill"'!"‘.

Characlerisation  of Anaplasma organisms from goals in Kenya:

T'hir loyod menrs from 4 Anaplasma isolates from goats and 4
isoianles of A, muarginale from cattle were Giemsn stained. The

ioeation of the lnlraerylthrocytic inclusion bodies for ench isolate

W1t et 15 either marginal, submarginal or central, To further
characterge the Anaplasma organisms Intecting gonts, DNA was
gxtracted from the Anaplasma isolates from gonls and A, marginale
1solates from cattle, fen-fold serial dilutions of the DNA (100 ng to

RE)y wore spotted n nitrocellulose pauper and hybridized to Lhe
oned A, ovis DNA probe and an A, marginale DNA probe previously
described (30),

RESULTS
Evaluation of cloned A. ovis DNA:

Ninely=four transformed FE. colf colonies hybridized with varying
intensities to a biotin labeled A, ovis genomic DNA probe, One of
these  pAOLZA had Lhe slrongest reanction and was isolated for further
study,  The pAOLZA transformed bacteria were isolated, amplified and
tiie pinsmid: DNA® purified, Analysis of pAO1ZA DNA revenled Lhe A, ovis
INA insert was 10 Kb and a restriction endonuclease map 18 shown in

Isolated nnd biolin labeled pAO1ZA DNA hybridized Lo a minimum. of
I ng of the 10 Kb DNA, 10 ng of A. ovis genomic DNA and 100 ng of A,

marginale genomic DNA on dol blots (Fig 2). The probe did not
hvbridiza (o 1 ug of gont leukocyte DNA (Fig 2). To determine whother

11y J1e : ned A, ovis DNA fragment were present in the
Anapiasma genome, the Iabeled probe was hybridized to A, ovis and A.
muryinale genomic DNA restricted with Sstl,. The probe hybridized at
different intensities to at least 9 bands in the A, ovis and (o only 5
ands in the A, marginale DNA (Fig 3).

o
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Characterization of Anaplasma organisms from goats in Kenya:

\naplasma parnsites in goats were charncterized by location 1n
erylhrocytes, host specificily and reactivitly with DNA probes.
inteacrythrocytic Anaplagmae inclusion bodies from 4 Anaplasma isolates
from gonts and 4 of A, marginale from centtle were classified into 3
intraerythrocytic locations (Table 1) and the mean for each location
for dmolates from each species compured, A significant difference (p
erved between the inteaerythrooytic location of the
from gonts and A. murginale from cottle (Table 1).

A125)  was

DISCUSSION

fiave developed and eyvaluatod a DNA probe for use in detecting

Vo ovis in gonts. The probe, a 10 Kb inserl of A, ovis genomic DNA in
pHEIZE (pAOLZA) wany selocted because of a strong signal obtained
during colony hybridization using biotin labeled A. ovis genomic DNA.
bhe strong hybridization signal suggested that multiple copies of the
loned fragment existed in the genomic DNA., Southern blolting
nnnlysis of Ao ovis genomic DNA cut with the Ssatl which does not
restrict the cloned pAOlZA DNA, revenled at leasl 9 bands when probed
with pAQI2A. DNA, Also, the probe reacted with 5 bands on the A.
marginale genomic DNA. The cloned A. ovis DNA probe labeled with
biotin hybridized o approximately 1 ng of the 10 Kb DNA insert, 10 ng
AL ovis genomic DNA and 100 ng of A. marginale genomic DNA on dot
blots,

Fhe Anaplasma orponisms infecting goats in Kenya were identified
ng A, ovis based on the location of the inclusion bodies in infecled

erythrocytes, host specificity and DNA hybridization reaclions. The
titrnerythrocytic location of inclusion bodies of 4 isolales of A.
a wong signiflicantly different (p ¢ 0.025) from those of

marginafe.  Similar differences have been reported previously

15 Trom Ken

A

In conclusion, the Anaplasma infecting gosls in Kenyn was
identified ns A, ovis by location of inclusion bodies in infected
erythroocytes, host specificity to cloned A, ovis and A. marginale DNA
probes, he DNA probe delected A, ovig parasitemins below levels
letectnble on blood amenrs nnd the prevalence of A, ovis in Kenyn was
observed to be high. The DNA probe provides a diagnostic procedure to
evaluante the sconomic constraints caused by A. ovis infeclions in
and sheep in countries where the orgnnism occurs,
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i Table 1 intragrythrocytic location of Anaplasma

from gonts and A\, marginale 1solates from cattle,
Location of organisms (mean

source ol Number of

Anaplasmn 1s0lates Marginal Submarginal

Goaty in Kenyn 4 IRE LY 21+/-22

murerinale
from caltle 1 Bi+/-6 144 /-3
a = siygenificantly  different (p<0.026) from A. marginale.
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INTERACTION OF DUAL-PURPOSE GOATS WITH

SUBSISTENCE CROPS AND WEEDS

B, .“I'-.-mrn:.'r‘i, 15 ManIml, K. (J!.ir:lu.:l,

M. (miml, and ]-'il:f,hu;,fh2

'he Small Ruminant Collaborative Research support Program (SR-
CR5P) has been conductling farming systems research divected toward
introducing dunl-purpose goats to enhance houschold nutrition and cash
income in western Kenya.

This puper presents resulls on how sweel, potato (Ipomea balatus),
a duanl-purpose crop; maize stover (Zea mays), a crop residue; and
couch grass (Digitarin scalarum), n weed, are used to enhance goat
production for both milk and meat, on small-scale farms in western
Kenya. Leaves and vines of sweel potato (5PV) are used for creep
feeding and as a proleinaceous supplement for lactating does. SPV
qualified in these roles because of its digestibility of 68% and its
crude protein content of 20%, and because il ranked number one in
palatability among six proteinacepus fodders.

Manize atover, n crop residue of the staple crop in western Kenya,
18 available in quantities of one or more tons per farm annually.
HResults are presented to demonstrate how its intake and use can be
enhanced through treatment wilth molasses and common table salt, and by
feeding il in combination with proteinaceous forages.

Couch grass, which is a notorious weed, is used as a livestock
feed, It ranked first in palatability among common grasd forages of
western Kenya, Due to its palatability and high nutritive value, it
1§ recommended for feeding goats and other livestock, after it is
weeded from food crops. :

I. Dual-Purpose Gont Production Systems Project, P.0. Box 252,
Maseno Kenya
2, Winrock International, Route 3, Morrilton, AR 72110, U.S.A.




INTRODUCTION

The objective of the Small Ruminant Collnborative Kesearch
Support Program (SR-CRSP) in Kenya is to develo; and evaluate dual-
purposde goat (DPG) production systems in small scale fsrms in Western
Kenyn.  Research on the DPG, which follows the farming systems
regearch (FGR) is focused, on increasing production of food protein
through milk and meat, and cash generation through sales of goals and
their products.

In the firsl phase of FRS constraints were identified, Of the
constraints identified, land size was found to be the most
hHmiting(Sands el al 1983; Mukhebi et nal 1986).Consequently land
reserved for pastures over the years have been taken for growing food
crops due to population pressure. Therefore, for success of any
livestock in these small farms, their nutritional needs must rely
heavily on dual-purpose crops, crop residues, weeds and multi-purpose
legume trees, As a result DPG nutritional studies 1in western Kenya
are based on these feedstuffs,

MATERIALS AND METHODS

Sweel potato leaves and vines (SPV) Ipomea batatus

Kida born within Lthe same weak were randomly allocated into two
treatments,  In Treatment 1 kids had full access to Lhe milk of their
dams, while in Treatment 2 they had full access only in the first two
weeks, From the third week access was gradually reduced, reaching zero
by the end of the fourth week., In other words al the age of four
weeks Lhey were weaned, They were weaned to fresh sweel potalo vines,
which was initially introduced to them ad lib from the mge of two
weeks, All Lhe kids were weighed weekly and those on SPV their intakes
were measured daily and from the dams milk measurements were also
taken daily.

Maize stover (Zea mays, Hybrid 612)

Six castrates were used in a 6 x 6 Iatin square design to study
the effect of mnize stover on gont performance, The Llreatmentis
included feeding of stover alone, stover plus sprinkled salt, slover
plus molusses, stover plus sweel potalo vines, stover plus Tylossema
spp and stover plus Sesbania sesban, The adaptation and the
experimental period for feeding were ten days for each. 1In all the
treatmernits the stover from Hybrid 612 was chopped into lengths of
approximalely two inches, Fresh stover plus Lhe supplemenls were
offered twice dnily at 8 am and 4 p.m. Stover was offered in excess of
intake by 20%.




Couch grass (Digitaria scalarum)

Six crossbred pregnant does, with an average liveweight of 36 kg
were used, Six grass species were offered in a cafeteria style for
five adaptation, and five experimental days. The grass species were
in the same vegetative stage and only the aerinl parlts were offered,
There were two feeding sessions per day lasting an hour each at 9:00
to 10.00 am and 4:00 to 5:00 p.m. In the cafeteria each dpecies was
presented randomly in two hanged bundles of one kg each, After each
feeding session the orts were weighed and thern discarded. Preference
was deteruined by the level of intake. Chemical analysis included dry
matter, crude protein and in vitro digestibility,

RESULTS AND DISCUSSIONS

There was no difference in growth performance between the kids
that were weaned on SPV and those with total access to their dams’
milk as shown in Table 1. A major and significant difference between
the treatments was in milk offtake for human use. From the does whose
kids were weaned to SPV, each doe was milked 87 kg in 120 days. So by
utilization of Lhe 5PV, which farmers grow as a crop, the accrued side
benefit was 87 kg of milk or in monetary terms Ksh., 522/= (1 US
dollar = 16 Kshs.),Furthermore, early weaning has the added advantage
of enhancing rumen development (Semenye et al 1986).SPV is an ideal
milk substitule because nearly all the farmers in weslern Kenya grow

aweet potatoes and because of its chemical composition. Sweet potatoes
are grown in small plots with estimaled size range of 16 to over 100
Hq. metres. From the smaller plots sufficient SPV can be harvested to
meel the requirements of a kid, of 30 g, DM/kg body weight/day. The
chemical composition of milk and SPV are comparable in that, the
molsture content and digestibility of milk are B5 and B86%, while for
SPV are B0 and 72% respectively.

The chemical composition of Lthe maize slover Lrealments are
pregsented in Table 2. Maize stover which was the basal diet of the
g1x treatments had the highest and the lowest dry matter content and
nutritive values respectively.

Dry matter intake of chopped maize stover is shown in Table 3.
Treatments of maize stover with SPV, Sesbania sesban, Tylossema app,
and salt did not enhance intake beyond maize slover alone treatment.
It 18 likely these protein rich forages were not offered in sufficient
amounts to enhance rumen ulilization of Lhe maize stover. The
supplements of Sesbania spsban, Tylossema spp. and SPV comprised 9, 9
and 5% of the basnl diet dry malter cegpeclively, These levels were
tanken because they were equivalent to one kg of as-fed; and is the
level of supplementation of many farmers. The maize stover plus

molasses treatment had Lhe lowest intake. The effect of molasses here

that comprised 4 % of the basal diet dry matter was negaltive., Negalive
impact of molnsses was probably due to proliferation in the rumen of
the fast-growing sugnr digesting micro-organisms, This implies that
the supply of nitrogen to goats 1ceding low quality roughages such as
maize slover is more beneficial than energy supply (molasses for
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instance). A combination of energy and nitrogen supplement to a crop
residue basal diet has been reported as more effective than any of the
components singly (Nuwanyakpa and Butterworth 1987), The
performance of Lhe goals in liveweighl changes is shown in Figure 1.
The differences in liveweight changes depicted in the figure, should
serve only as man indicator of the trend becnuse, the differences are
not statistically significant at P < 0,05, IL follows, Lherefore,
that maize stover as a sole ration without any trestment is sufficient
for maintenance requirements for goals averaging 37 kg, Nonetheless
daily trestment of maize stover with common salt should be discouraged
because of its failure to maintain body weights. This 18 a common
praclice with some of the farmers. However, farmers do treal only
oceasionally and not routinely as in the experiment.

For all the treatments intake as a percentage of the body weighl
ranged from 3.7 to 4.3%. This figure might not be achieved for on-farm
situations becanuse goats usually don't have access Lo feed stuffs for
24 hours. Consequently,goats on-farm might not be able to maintain
their body conditions and hence, body weights on maize stover nlone.

In a palatability study in which six graminoid species were
ranked, couch granss (Digitaria scalarum) ranked first, The results of
the rankings are presented in Table 4, For couch grass having ranked
first is n blessing in disguise because it is reputed as the most
troublesome of all East African weeds (Ivens 1967). As couch grass
has high palatability and nutritive value, il is an ideal candidate
for feeding livestock after it has been weeded., Soil attached to the
root system should be shaken off and Lhen the nerial parts taken for
hvestock feeding,

Table 1: Performance of kids and milk offtake

Age-davs 0 130 IR 60 1= 90 20 ! Milk |
! q i offtake]

Totnl ! ' H H i

Suckle kg 2.9 2.9 A 1oty i NIL {

Wenned on H H ! H i

SPY kg 2.4 6.3 (b bR i {ped i B7
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Table 2 Chemical composition (%) of feed components

Feed Dry matter Crude protein Dry matter
digestibility

Maize sltover HY 4 16
Tylossema spp 43 14 64
Sesbania seshan 14 26 AR
sPy 25 20 bY
fable 3 ODry matter intake of chopped maize stover (kg)
Stover Stover Stover Stover Stover
Treatment alone + 4 4 1 +
Salt ‘molasses |SPY i Tylossemn
n 54 54 : 54 i ] ! 54
Minimum 0.8 0,25 045" 50585 0.45
Mus 1 mum 2.14 2.11 T L S 2 S B 2.14
a ab Y h) ! —a) ; ab)
Meon w1 HE IR 49 13712 60 1,48

ratover

t

‘Sesbania!

54 !
0.63 |
2.70
“Ta)!
1.60

ab Means followed by different letters in the same row differ

significantly (P ¢ 0.05)

Table 4: Preference ranking of grass species

Species Rank Intake ¢. CP% DMD
(Inu;-[!: grass ] . Iiiif.f_fn_j : 17 S
Napier (13 2 1080%/ g 63
Giant panicum $) Bao"/ 9 54
Brachiarin spp 1 7417/ 1] 51
Khodes gras: ; m'?:']' g 50
Bann grass £ 672"/ 13 57
nh Means not having the same superscript

tn common differ at P ¢ 0.05

DMD in vitro dry matter digestibility
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Liveweight trend by treatment
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SESBANIA GERMPLASM COLLECTION IN TANZANIA AND PARTS OF WESTERN KENYA
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5 |
J.A. Kntegile”, and M. Mathuva

ABSTHACT

The recognised potential of Seshania for Agricultural and
inal purposes has currently generated alot of interest in the
apecies, Of particular interest to animal scient 1ots are its
potentinls both as a protein supplement for livestock and for
integration into smallholder Agricultural Systems in developing
countries,

med 1 ¢

To 1ncrease the range of genetic diversity available for hoth
conservation and effective utilisation of the species requires a
deliberate effort to explore and collect the available germplasms.
s paper reports part of such a collection undertaken in Tanzeania
hetween 24th July and August, 1987, and on a separate mission, in
parts of Western Kenya.

A total of 96 accessions comprising 14 species were collected in
Tanzania during the period reported. Of these, 3B.54% were S, sesban
var., nubica., and 34.36% were S. macrantha. From Western Kenya in
part of Siaya, Kisumu and Kakamega districts, a total of 33 accessions
of three species were collected, of which B4.85% were S. sesban var.
nublica,

Most of the accessions from Tanzania were collected at an
eltitudinal range of 1001 to 1500 m. above sea level (a.s.1), which is
nlso the altitudinal range within the area covered 1n Western Kenya.
This indicates a good potential for introducing the accessions from
Tanzanin into Western Kenya and vise versa,

5. sesban var., nubica in most cases had pods containing seeds
with high levels of pest damage. 8. macrantha on the other hand had
relatively less pest damage. This species had very long pods which in
some cases measured upto 38 cm long.

I, SH-CRSP/Ministry of Livestock Development, Kenya.
Winrock International Institute of Agricultural Development, U.S.A,

4. Internntional Livestock Centre for Africa (ILCA), Addis Ababa,

Ethiopin,
1. Tanzania Livestock Hesearch Organisation, (TALIRO), Tanzania.

International Development Research Centre (IDRC), Regional office
Naitrobi, Kenyn.
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INTRODUCTION

The genus Sesbanin belongs to the family leguminosea, and,
subfamily papilionoidese, It consists of about (0 species of fast -
Krowing Lrees, perennial shrubs and herbaceous annuals which grow all
the year round in Lhe tropics and subtropics, nnd summer annuals in
temperate zones (Evans, D.0. '1986). Of the 50 species 33 are found in
Africa, a diversily unknown elsewhere (Gillet, 1963), 10 in Australin
(Burbidge, 1965), and seven in Hawaii {(Char, Unpublished). Out of the
33 species found in Africa, 20 occur in Eastern Africa, oul of which
Tanzania is the mnajor centre of distribution and diversity with 15
ipecies, followed by Kenya with 11, Ethiopia with 10 Ganda with seven
and Somalia with five.

The species are divided into al leasl four subgenern and of these
only two Sesbania and Agati contain species of potential agricultural
value, Most of the species belong to the subgenus Sesbanin and Lhey
are distributed worldwide and some of them have been extensively used
both as green manures in other countries, The subgenus Agati, which
18 mainly found in Asin, contains the tree species S. grandiflora and
5. formossa.  In counlries such as Indonesia, S. grandiflora is grown
for fodder, pulpwood, and improvement of goil fertility.

According to Dale. O.E. and P,P Rotar (1987) the majorily of
sesbania species are annuals and the known perennials include 8§,
grandiflorn, S. formosa, S. sesban and Lhe seven Hawnalinn species,
'he potential of Sesbaninas as a fodder crop lies in their
exceptionnlly vigorous association with nitrogen fixing Rhizobium
bacterin, characterised by rapid development of large numerous
clusters of root and even stem nodules as in S. rostrata, which
results in high crude protein in the forage. This coupled with their
abilily to tolerate a wide range of soils which would otherwise be
unutilised to most other legumes, Sesbanias can be 4ources of nitrogen
fixalion and biomass produclion on diverse lands,

A number of Agricultural and medicinal uses of the gpecies have
been reported from a number of countries. These include uses such as
fuelwood and shade tree in coffee plantations. In Indonesia and
Auslralia, some species such as S, grandiflora are being Lried in the
pulpwood industries (Hu Ta-wei, 1986), In the arid and semi-arid
regions of Indin where approximalely seven million hectlares of
otherwise cultivable land is affected by salinity and alkalinity, the
use of tree type sesbania species such as §. sesban and S. glabra are
being emphasised. These can tolerale salinity and alkalinily stresses
reapeclively (Ghai PE et al 1985), 8§, bispinosa is nlso being used in
Indin ng n green manure to reclaim land affected by high salinity and
alkalinity, A number of medicinal uses have also been reported, In
weslern Kenyn for instance, S. sesban var. nubica is being used by
some communities in the trentment of Kwashiokor in children.

Of particular interest Lo animal scientists is the potential of
Lhe species ns a prolein supplement for livestock and the fact that il
can be integrated into the smallholder Agricultural aystems in Africa.
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The considerable degree of genetic diversity among and within
specied of the sanus ps well as Lthe known utility of some species
indicate a favourable potential for Agricultural purposes and thus the
need to further develop it, It is in this light that a decision was
made to assemble the available genetic variability both for intensive
evaluation for forage production, fuelwood, improvement of soil
fertility and for consevvation. The decigion to collect the Sesbania
germplasm in Tanzanin was therefore part of an overall plan to collect
in the sub-saharan Africa and particularly in the Pasture Network for
Eastern and Southern Africa (PANESA) region (Onim, et al.,, 1987).

This paper reports only the results of part of the collection
misgion in Tanzania (24th July - 24th August, 1987) in which the Small
REuminant Collaborative Research Support Programme (SR-CRSP), Kenya,
participated.  Included in the report are also the results of a brief
collection (15th -16th Sept. 1987) undertaken by the Feed Resources
(FR) project of SR-CRSP in parts of Weslern Kenya,

MATERIALS AND METHODS

Fhe collection team in Tanzanin consisted of participants from
Ethiopia -~ International Livestock Centre for Africn (ILCA), Tanzania
(Tanzania Livestock KHesearch Organisation (TALIRO), Forest Department,
Uganda and Kenya-SR-CRSP in the Ministry of Livestock Development.
The mission which was led by ILCA and hosted within TALIRO was funded
by the Inlernalional Development Resenrch Centre (IDRC) wilh support
from the International Board of Plant Genetic Resources (IBPGR).

The collection started on 6th July 1987 in Dar es salaam, moving
along the coast southward through Utete/Kilwa Masoko, Liwali, Tunduru,
songea, Njombe and back to Dar es salaan (Appendix 1). The second
phase which is the subject of this report started in Dar es salaam on
Z8Lh July 1987 with a brief round trip within Kisarawe District,
Coaatal Region, upto Maneromago and back to Dar es salaam through
Mlandizi. Another route wns upto Bagamoyo, and then joining the main
Dar es salanam Morogoro road at Mlandizi. The subsequent route went
uplo Iringa, Mbeyn, Laela-Lake Rukwa, Simbawanga-Lnke Rukwa, Mpanda,
Kigomn, Knsulu, Kibondo, Biharamulo, Buloba, Karagwe, Biharamulo,
Geitn, Busisi, Mwanza - Saa nane Island in L. Victoria, Shinyanga,
Singidn, Arusha, Ngorongoro Crater, Waso, Loliando, Lake Natron and
ending in Arusha on 24Lh, August, 987 (Appendix 1), The collection
that was undertaken in Western Kenya was brief and covered mainly
parts of three districts of Siaya, Kisumu and Kankamega (Appendix II).

The methodology used in both missions was broadly based on the
principles described by Lazier (1984)., However, since Sesbania
species occur in specific habitats, it was nol necessary Lto stop at
regular intervals along the collection route. The slops depended
entirely on the availability of the species and these could be sited
clearly from the vehicle. Where the species occurred over a wide area
along a route, the collection stops were more or less based on
locations of interesl or variation.
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The detnils of an accession and its site of collection were
recorded in the slandard ILCA Accession/collection sheets (Lazier,
1984). Altitudes were read off an allimeter al every collection site.
During the Tanzania colleclion, an sccession for an individual species
was made up of bulked seeds from individual plants of the same apecies
at the site. A diffarent species at the same site would Lthen form a
separato accession.  For the Western Kenya collection, each accession
for a given species was from a single tree. This latter method has an
advantage of rapid genetic studies in Lhe progenies during screening.

Identification of the different species was based on the key as
provided in the Flora of Tropical East Africa (F.T.E.A). Vigits were
also mnde to the East African Herbarium, Nairobi, Kenyn, the tenching
Herbarium at the University of Nairobi at Chiromo Campus, and the
Universily of Dar es salanm Herbarium. In cases where field
identification was not satisfactory, herbarial dpecimens were taken
for further suthentification.

Where possaible, brief informal discussions were held with the
local farmers to elicit their views on the importance of the species
to them.

RESULTS AND DISCUSSION

A total of 96 nccessions of 14 species were collected in Tanzania
a8 summarised in Table 1. Of these 38.,54% were S. sesban var. nubica
and 34,36% S, macrantha. The remaining 27.08% was shared between the
other species with S. guadratea taking the largest share of 7.2%.

The results from Tanzania show that S. sesban var. nubica is well
represented across a wide range of allitude bolh below and sbove 1000
m. Even along a route where a lot of S. macrantha occurred such as
from sumbawanga to goma, Lthose sites thal were below 1000 m. above sen
level such as the banks of River Malagarasi and the shores of Lake
Tanganyikan had only S, seaban var. nubica. This indicales a strong
altitudinal influence on the distribution of the species. The
majority of Lhe accessions (52 out of 96) were collected at an
altitudinal range botween 1001 m. and 1500 m. a,d.l, Only 8.
keniensis occurred at altitudes above 2000 m. a.s.]. (Table 2).

In Western Kenya only 33 acceasions of Lhree species were
collecled and most of these (84.85%) were S. sesban var. nubica {Table
\3 14

The area covered in Western Kenya was at an altitude between 1140
m.n.8.1. nt Usenge, Yimbo, and 1463 m. a.s.l. at Mnaseno, Equator
point, It would be difficult here to manke any conclusive
generalization in terms of altitudinal distribution of the apecies
since not all possible range of altitude was covered as in Tanzanin.
However, it should be noted that it is within the same range of
altitude (Table 4) Lhat mosl accessions were collected in Tanzanin and
this indicate a good potential for introducing the accessions from
Tanzania into Weslern Kenya and vise versa.




The altitudinal distribution of specivs as reported here agroee
with Lhat reported in the F.T.E.A, with the exceplion of §.
somalensis, (Table §)In the F.T.F.A. the species 18 reported Lo occur
at altitudes between 300 m, and 1050 m. a.g.0.  The species thal was
recorded as S, somalensis during the collection was at = gite 1160 m,
.81, Again, Lhere are no records in Lhe F.T.E.A. of Lhe species
having been collected in Tanzania, Until further identification is
done during the evaluntion sage, it is very unlikely Lhat Lhis
ncession wins S, somalensis,

Tables 6 and 7 summarise some of the local names and uses,
regpectively, of the accessions collected in Tanzania. Inspite of the
excoellent seeding capability of S, sesban var, nubica ils pods and
seeds showed a lot of pest damage. S. macrantha, on the other hand,
hod very clean and pest free pods and seeds, The pods were long and
sHometimos moeasuring upto 38 cm.

There wns alot of variation occurring in the colour of the floral
standard of 5. sesban var nubica. Some nccesdions had mottled
standards whereas some had uniformly yellow standards, This was true
both in Tanzania and in Western Kenya, In the F.T.E.A., it is stated
that the standard in the flornl ares for S. sesban is almost always
streaked and spotted with violet, elsewhere sometimes uniformly yellow
or suffused with purple (var. bicolor), 1t would have been useful to
collect these varintions ns separale accessions in Tanzania since it
15 easler Lo isolale variations from single plantl colleclions during
screening than from bulked seeds,

Fulure Plans

[t should be noted here that SR-CRSP has been conlinually
involved with sesbania within ils Feed Resources (FR) Research
Project. However, much of ine work hns been on 8. sesban var, nibuca.
Our involvement with the germplasm collection in Tanzania is therefore
a significanl contributlion to the FR Project sesbanin work in that it
has made available to us several germplasm that have hitherto not been
considered 1n our research activilies,

Broadly, FR Project of the SR-CRSP at Maseno in Western Kenya
intends to carry oul first a preliminary evaluation of the germplasms
collected for their polentis! as sources of cut-and -carry forage for
livestock in genernl and dunl-purpose goats (DPGs) in particular,
They would also be assessed in terms of their response to repeated
cutting fuelwood and soil fertility improvement potentials,

Loglly, bul not lenst, we hope thal with the experience gained in
Tanzanin, IDRC will extend theipr generosity Lo us more to enable us to
participate in future sesbania germplasm collections and provide funds
for effective evaluation of germplasing al several locations in Africa,
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Table 1:

g
5. Freenwayl

number of

Specls

S. sesban var. nubica.

macrantha
hirtistyla var,

v. quadrate

S Seprloed
S. bhispinosa

Y. SpPpeClosi

S, rostrata

S, microphvlla
S. hirtisyla var., mur
8. somalensis

keniensis

S, Hoetzel

Table 2:

Sj.m 1erg
0200

N. sesban
var, nubica
8. macrantha
S. hirtistyla
var., hirt.

5. yreenwayi

5. quadrata
S.s5ericea ]
S, brspinosa ]
S, apecloss |

S, rostrata

S. microphylla
&, hirtistyvla
var, mur.

S. somalensis
5. keniensis
8. qgoerzel

TOTAL K

Accessions per

201-500

RpEeCcles

Number of accessions

37

33

hirtistyla

1cata

TOTAL £

1
l

7
1
1
1
i

in Tanzania

sesbania species collected in Tanzonia and the approximate

¥ of total

38.54
34.36
.04
.04
.29
.29
il
.04
Al
18
.04
04
.08
.04
49. 94

—

BN et LY GO ] =) e

Approximate altitudinal distribution of the seshania
acceselons collected

Number of nccessions per altitudinal l‘fﬁ]}fl‘

{m) a.s.l,

13

oo

{ir

5011000 1001-1500

17

~1
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Table 3: Sesbonia Species collected in Siaya and parts of Kisuwmu and

Kakamegn Districts and the number of ACCes510Ns per species

Species Number of accessions % of Total
8. sesban var. nubica 28 84,85
S, macrantha 2 6.06
&, quadrata 3 9.09
TOTAL 33 100

Tahle 47 Altitudinal distribution of the Sesbania nccessions collected
in Silayn and parts of Kisumu ond Kakamega Districts

Number of accessions per altitudinal range
(metres above sea level)

0-200 201-500 501-1000 1001-1300 1501-2000 52001

s

seshan var.

nubica - 20
S. macrantha P
quadrata 3

TOTAL 0 3 (PRl AT A 0 Tl

Table 5: The altitudinal distribution of Sesbania species ns reported
in the Flora of Tropical East Africa CELTSETA)

Specles Altitudinal range (m) a.s.l,.
5. sesban var. nubica. 100-2200 (but not common below 1000m)
& macrantha 1100-2000
S hirtistyla vav. hirtistyla 200-600
S, Kreenwayl 0-600
S. quadrate 200-1600
S, sericea 0-850
5. bispinosa 0-300
8. speclosa Normally below 100
S. rostrata 500-1600

microphylla 1000~ 1200

S, lurtiasyla var, muricata 200-600
S. somalensis 300-1050
S. kenlensis 1200-2400

. Koelze; 900--1900




Tabile 6
Accy No,
1 042

T 057

T-06%
067
T OH3

P19
120

|
1
1

Tabile 7:

Ace, No
l (].;:‘,
T 053

T 063

T-067

Some local names of sesbania accessions collected in Tanzania

Species

quadrata
N wpec oS
S geshai
nubicen
Somacrantha
Soomacrantha
Seomacrantha
Sooquerdr gt
hentensrs
S mesban oy ogr,
nabren

Local Name

Maseselesangn

Mipombo” Mienpepol
viar .

Ameseke su
Namsi1nkwi

Mivis oy
Kasiha

Kiruw:
Oloryongalan

Minyegonyege

Langunge

Gogo
Kizarawe

Kiwandsa
Kifipa
Prmbwi
Kisupi
Msandawi
Masol

Kiha

sufe Jocal uses of Seabania aceessions col leeted 10 Tanzania

Specioes

S, oseshban var,
nubica

macranthn

mucranthn

macrontha

Soomacrant o

Teando arean,

Where col l;",l.-.y'tbt:d
District

Ukwili, Mbozi
District

Ntendo area, Bkm

from Sumbawanga

Near Mpanda

Kinobya area Ghm
from Biharamulo
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Locnl uses

Lenves pounded
together with other
hierbs for the
treatment of
syphhbig,

Lensves con he used
for washing clothes
s soap.
Leaves concocted
for the treatment
of stomach ache
and malnourished

kids.

tobeeds roasted to
remove outer
covering then
cooked and eaten
Fike beons,
Hoots borled for

treat ing

malnourished kids.
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PRODUCTIVITY OF GRASS-~SESBANIA INTERCROP AS COMPARED TO
GRASS-NITROGEN INTERACTION

M. .'.h:llnn'n?, J.F.M. -‘.lruml. K. l’lliesno?‘ and H.A, I-'itz',hugh]

INTRODUCTION:

small scale farming in the humid tropics will benefil from
maximising energy production from biomass (Preston and Leng, 1985).
This can be done by growing plants which will utilize solar radiation
efficiently to yield large smounts of biumass that can be partitioned
inte feed and fuel, Bana grass (Pennisetum purpureum) and Sudan
grass(Sorghum sudanense) are high yielding when moisture, nitrogen and
other minerals are not limited (Mathuva, el al,, 1985). Nitrogen is
Lhe most limiting nutrient in feed production. Nitrogen fertilizers
are expensive and atlempts have besn made Lo intercrop grasses with
legumes te substitute nitrogen fertilizer, However, trailing legumes
rarely provide sufficient nitrogen for oplimum grass growth (Date,
1973). This 1s mainly due to the decline of the legume component in
the sward. Tree legumes could be an alternative. These could provide
feed, fuel and nitrogan fixation into the soil. In addition, tree
legumes nare easier to manange, Sesbania(Sesbanin sesban) is a tree
legume of high potential in feed productivity, quality and nitrogen
fixation (Onim, et al, 1984), Supplementing straw based dietls with

sesbanin hay was found to improve live weighl gnins in sheep (ILCA,
1985 /86),

MATERIALS AND METHODS:

Bana grass, Sudan grass and sesbania were used. Three treatments
were andopted. These were, pure grass, grass mtercropped with Sesbpnia
and grass fertilized with 250 kg ha™' of nitrogen, and 250 kg ha ' of
FaOg from compound fertilizer. NPK = 20:20:0. The trial was planted in
a complete randomized block design replicated four times. Planting was
done at the onsel of the rains, Stakes of bana with three nodes were
planted at a spacing of 1 x 0,5m. Sudan grnss seeds were drilled in
rows 1 m apart, Seedlings of sesbania were established one month
before grasses were planted. The planting was such Lhat two rows of
asesbania each 30cm from grass row and 40cm apart ran along two grass
rows, Sesbanin seedlings were spaced 50cm within the row, Ferlilizer
was applied in two equal splits in the long and short rains, Plots
were kepl free of weeds. AL n height of 1m bana was cul 5cm from the
ground while aesbania was cul nafter attaining the height of 1.5m at
E0cm from the ground. Sudan grass was cut at flowering slage. Dry
matter{DM) vield, crude protein (CP%) and sesbania mortality rate were
determined. Comparison of means was based on Duncan’s multiple range
Lest,

, Winrock International Institute for Agricultural Development, USA,
© Ministry of Livestock Developmenl, Kenya.
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RESULTS AND DISCUSSION:

Figure | indicates individual plant DM vield. Bana grass in
fertilized trealment gave significantly higher DM yield than in other
treatments (P<0.05). DM yield of bana in banas-sesbania intercrop was
slightly higher than that of pure unfertilized one, dowever, Lhis was
not significant at P<0,05. Nitrogen application to Sudan grass was
superior to Lhe sesbania intercrop. There was a significant (P<0.05)
suppression of sesbania by bana as compared to pure sesbania and
sudan-sesbuania intercrop. Total DM yield (Figure 2), shows the effect
of intercropping on production per hectare. Fertilized banan yielded
significantly higher DM (han any other Lreatment(P<0.05), Total DM
production from bana-sesbania intercrop was higher than that from pure
unfertilized bana. This difference was not significant at P<0.05.
There were no significant differences in vields between fertilized and
intercropped Sudan grass. This was mainly due to the high DM yields of
sesbanin component in the sward,

From the management ndoptled in this trial, il is clear Lhat Lree
legume intercrop is nol a substitute of nitrogen-phosphate
fertilization of high potentinl fodder grasses. In lower potential
grasses introduction of tree legumes could replace nitrogen-phosphate
fertilization all together: something which trailing legumes have been
unable to do. Intercropping bana with sesbanin showed a tendency to
improve  total DM yield above that of pure unfertilized bana, This
opportunity could be explored further by changing planting and
management methods 1.e. one row of sesbania could be planted exactly
between two rows of bana to reduce competition, Legume trees could be
allowed Lo grow taller then pruned systematically or cut al higher
levels. KRecent work has proved that phosphate is lacking in soils
planted and mulched with tree legume folinge (Onim, el al, 1987),
Thus application of phosphate fertilizers could enhance DM production
from grass-tree legume intercrop.

Figure 3 demonslrates paltern of DM production from bana
cropping, Il is clear that there was efficient utilization of
fertilizer giving high yields in the second sampling, followed by a
doclining production trend, This proves the importance of fertilizers
in DM production. Unfertilized bana snd bana-sesbania intercrop showed
similar nnd sateadily rising DM yicld probably due to the utilization
of existing wsoil nutrients - nfter which pure oana declined as a
result of exhausting soil nutrients. Bana-sesbanin intercrop continued
to yield persistently higher total DM than pure and unfertilized bana
due L9 similar performance of both sward components (Figure 4). Rising
DM vield in the fifth sampling was mainly due to the onset of the
short rains during which regrowth of fertilized bana was poor probably

i5 0 resull of Giller suppression by initial high DM vyields in Lhe
long rains.

Figure 5 shows Lhe performance of Sudan grass cropping.
Fertilizer npplication resulted in initial high DM yield followed by a
decline, Sudan grnss was harvested al flowering stage when high sward
density had been achieved, This has the effect of reducing tiller
regrowth (Jewiss, 1972). Sudan grass in Bgesbania showed a similar
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trend bul the sesbania componenl gave progressively higher DM yields
than Sudan grass (Figure 6).

Figure 7 indicates sesbania mortality rate. At the end of the
experiment several sesbanin plants had dried up. Seabania intercropped
with ‘bana showed the highest mortality rate., Field observations
indicate that sesbania death occurred gradually after cutting due to
altuck by adults and nymphs of the black beetle, Wenker plants in bana
showed little tolerance, There was nlso attack by moles which tended
to prefer bana-sesbania plots. However, sesbanin mortality rate
between treatments was not significantly difforent.

In the third sampling, forages were nnalyzed for COP% (Table 1).
It was found that cropping had no significant effect on CP% corntent of
bann, Sudan and sesbania.

CONCLUSION:

Unlike tropieal trailing legumes which show a progressive decline
of their proportion in sward, sesbania showed a curve of persistent DM
production. This was mainly due to the growih pattern which allows
sesbania to be harvested sepnritoly, Unlike Sudan grass, bana was more
persistent in production, ' er application gave the highest DM
vield in bana. Intercropping with sesbania tended to increase total DM
yield sbove that of pure unfertilized grass., There is need to try and
apply phosphate fertilizer to sesbania-grass inlercrop. Also, sesbanin
crops should be planted in such a way as to reduce compelition with
agsociated grass. This will result in healthier plants that will
resisl pest atlacks,
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FTOXICITY OF LEUCAENA LEUCOCEPHA AND SESBANIA SESBAN
SUN DRIED LEAF HAY

2 : e ]
Yy L Musalia“®, M, l‘-rm:.] and H. Filzhugl

Kenva and man t ' World countries are looking for a
el sourcn of protein for feeding livestock, The search is on
because of lack of money Lo purchase! protein tich concentral ‘8 such as

ine. meal. High-protein are therefore seen as a suilable
ternativea, eh Lropical legume trees like Leucaena (1 Bucaena
ephaln) and sesbania (Sesbarnin sesban) with crude protein (2P)
antents of approximalely 26X are very promising although they contain

that need further research. In cuse of leucaens, the

LoX1o substunce 15 mimosine, an amino acid. It has been shown thal 3-

ne (DIP), a breakdown produnt of mimosine in Lthe
rumern, 18 Lhe root csuse of Lhe toxicity (Hegarty et al 1976). Incase

bania, 1y hus been preported in non-ruminants by Rolar and
1924}, Onim et ali (unpublished dala) have found sesbania
to be lethal when fed lo growing broiler chicks. In ruminants,

according to the literature reviewed by Rotar and Evans (1984)
toxicily has resulted from: feedingl sesbania pods, while other parts of
the plant have been reported as relative Iy free of toxicity. With

this backpround, tw trials were initiated. The firsl wns na
mparative study between leucaens and sesbanin hays and the second
i manilored the eff of feeding fresh leucnena as the sole diel of

buckiings, o ascertain the presence or abaence of mimosine degrading
b

MATERIALS AND METHODS

Comparative Lria)

3 stired (Toggenburg x Small East African bucklings wilh
W Ernge sht of 16,4 kg were used. At the beginning of the trial,

tach buckh

"urtibiot (1

wans administered wilh an antihelmintic (Nilzan) and an

Jjectable Oxytetracyceline), The preparatory  period took
dnys and the experimental period was for 40 days. Fresh ha: of

REO species wag placed in the crales daily al 8 am and 4 pm, Watep

inaoa mitieral Heki were supplied ad libitum.| Liveweighls of t{ho

buckiings wera taken twice weekly., Total faecalland urine output were
lccled every 24 hours,

raloty, '!r_'. matter (DM) and (N) nitrogen: content o

the different hays, faecos and urine were delermined, Six bucklings in
hange-over. design, were allocated randomly 1o two trestments, The
la ware sun-dried leucaena hay and sesbanin leaves hay.

s
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Trinl

Nelther

wns n

wn by the comparable drop in

with Fresh leuceensa

pignl bucklings with a mean birth we 1Ight of 3.6 ki were selecied
rom a-crop of 400 kids. Four bucklings were offerad fresh leucaenn
f1 | e of two weeks onwards, 1 hey were weaned. al the welghl of
K nowing ‘weaning, thev had o to“any-olher fandstuff
ept f ho leuenena, mineral lick and clean waler, The olther four
telin (tontrols) were weaned en pastures and had necesy Lo water
! HoKRy AllCthe eighl 'bBucklings were e sbhreeds of
3 nhurg! with Small Easl African. Fheiwr liveweights were (aken
Ha wers eanmmined daily for signs of clinienl Loxic Wy such as
* thivalbion, alopecia, logs of appetite, incoordination of
Poand enlavgement of the thyroid gland, Mimosine whis tested in Lhe
1CIree I rot i ' 18- i ""!lll.!'lr: ()| r"r'!"'l" 'IIIF' 1l and C1r "':?'.'il"'.’
drachlaric acid (Jon ind Megarrily 1983)
ne - hypothesis ‘was! goats Lhal have ‘benn exposed Lo no other
1 would naturslly develop  mimosine  des rading
RESULTS
' DM, CP content and in vive dry matter digestibility of the
ays and the fresh leucsenn are in Table 1. There wns no differencs
ctween iry matters digestibility of leucaena and sesbania hay,
hile L} dignstibility of Lhe fresh leucaens wag higher by 7 %,
he antake of leiicagnn was higher than that of sesbuania (Table
nitske B8 n  per tage of body weighl was particularly low for
ibania (1.4
rowlh curves of the s bucklings are in Table 3 and Figure 1,

When Leucnenn was fed to Lhe

SOnnin
{ P
almrtec
U
W y
W bt
|
meton
I I
R g
vtnil
T

gatning weighl immediately, On the other hand, the buckling

sesbania tor leucaena was able Lo sustain growth, However,

ing period before lLeucaenn toxicity inhibited growth, This

weight of approximaltely 2hy
n woeek after sesbania’s,

buckling hal survived i1 the
treatment, was fed leuenenn i1 stopped diarrhoering and

iwitchad from leucsena Lo sesbania mainta‘ned ita body

while Lhe one thal remained on leucaena continued to lose

Firet |

TS f clinical toxicity were observed on Lhe
an' sesbania hay, By Dav-16, one of the

51
fendyrge qesbanin

o Hmrrnoering and had no appetite. These
persisted with presence of bleod stains in the diarrhoea. On
died. Posl-mortem findings revealed ulcerated oesophagus and
6 lungs. The remaining Lwo bucklings on gesbania
ntly, lost appetite, looked lethargic and had diarrhoen with
T Day-28 one buckling died while Lhe other wns switched to

« bosl=morlem results were similar Lo the first excepl for
1ition of the lungs. The goal that was awilched to leucaenn

44
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RIST {imyrl : i Le I'h that swilched to sesbani
m e Lasrte oy ! 1} 1 n | rhoen fron 18 I8
! H i Vowhen il w pul-nff bania, th utcome of
¥ oF cnl Bvious
b leyenen I } Y reaw fastar than thetr ronter
iqLure ! f n months (Table 4 and Figure
L1 15 LLY grew itaster Up to the age of 17
| 1 [} it 1 nn |
! j 1 hich wa of klings on
} Four f m leucaena by Lhe age of 17 months all had
Wi 1 I ! &0 nnd no mortality, 'he deaths oce urred on
! { [7th monlhs of ayge, The last buckling t
' foriet f {1 culent bark of leucaena over ils leaves.
i piroba prompted by difference: f mimosine
1 the leaves and thie bark.
A 1 at the ag ot f months, wi they
{ \]2] ) ILE IR eact T wi months after weaning ”JI'_"
[ f nploms, in their eighth month they started
kin vt bloated. 'hey appeared to be suffering from cold
Lt I ils were nctive and playful, Their overall
iture wan arched, while their Lails uncharac teristically pointed
Wi i t the leucnenn goats falling of hair around one
the eard was noliced,  Affected patches were four lo five mm in
) ! 't I iving to the age of 17 months, n month before
dealth, haie had started falling. The falling hair was not
Lhalt rou noliced it when you looked for it or when
the g 3 iy, hair was left on your hands, This was not
G the hair of Lthe conirol bucklings.
Post-mortem findings of the three bucklings thal died revealed
; n tne oesophagus and reticulo-rumen, and congestion of the
5, but there was no noticeable enlargement of the thyroid glands.
ne urine samples collected over a period of 52 days, for the
irnsment of the pvesence or absence of mimosine or DHP, 36 or 69% of
lesls were positive.  0Of the positive tests 11 and 25 gave blue
purple colouration respectively., The 16 negalive tesls gave
lHowish calouration, A paltlarn emerged out of the Llesils, of
t A eighl nnd two conseculive daye of positive and negative
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aesbania has shown good promise as

DISCUSSION

I'he DMD of 58% for both leucaesria and sesbania hny was much higher

suenens reported by Sriskandnra

Jan-ands ki iu--:'-||;; {1986) of
te%, However, with regards Lo intake of leucnenn the later reported a
i YL M UBHA p/d or 3.9% of )

3.9% e body weight as opposed Lo
1 <n of the body weight, Jones and Lowry
reported an even lower intake of 290 g/d, with
ata, which did nnt POSSOS

Australinn

the mimosine de ading microbes, 'he

5
K

prond [ riskandaragnh and Komeleng (1986) had i high inlake despite
foolow DMD presumat pecause the urine of theip o perimental goats had
na DHEP. Fherefore the low intukes of Kenyan and Australinn gopls wns
iL probable d la mimogine toxicity.
Fhe inlake of sesbanin was much lower than for leucaena hav, 1t
11d therefors be postulaled that e xicily of sesbania is expressed
Lon lower Lhreshold of DM intake thar that of leucnenn.
tappenrance of the linteal toxicity sirns after feeding change
fron banin | euocHens, exonernles bacteria from being the
ausnbive organisn. Whereas in leucaens, mimosine is the ecause of
toxicil fuflunants, In sesbania’ no conclusive' evidence has been
report the Loxir aponin 18 however, suspecteod because of its
biol 1| activit n cellulnr and membranal components (Chubb,
108
! pothesis thnl goals having had leucnenn forage only and no
her ginee develop mimesine and DHP degrading microbes
TS A :

presence of mimosine in the urine of such fed
ition of lack of the degrading microbes, Gonals
in. Kenya like those in Australin theretore have no
iegrading. mimosine, Unless degrading microbes are
yan goats, leucaena should nol be fed ns a golg diel.
e review of Jones

goats is a clear indi

microbes for
introduced Lo
According to
(1978) diets contmining less than 30% of leucaens
e not expected Lo cause loxicity,

Leucaens is grown by farmers in
16 8 protein supplement, therefore feeding it beyond 30% under
rmal circumstonces is unlikely. However, due Lo ils high

palatability and the temptations of feeding 1i as a sole diet in

perioas ol plenty, farmers should be caulioned aboul its wside effect,
when fed al more Lthat 30% of the dict, The some is true for sesbania
titnough its sdafe limil 'has nol been estabiished. Nonelheless,

a feed supplement to straw based

5 h i 1 |

hou be remembered Lthat scores of plants contain malerial

Lo hivestock if enten in sufficient quantity, This is not very

Ll 1 nging. hivestack because instine! regulates

tak f Ingurous species,  This explains why the longesl surviving
had preference for the bark, which is low in mimosing
neentealion compared’ with the young leaves. On the other hand if
I Iimiled » fof o drought or in a cut and carry system, an

has n nolee bul to continue until it is poisoned, According
I itchinson (1984) Lhe severity of poisoning is related to
material eaten, Lhe gapecies of animal eating the
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DRY MATTER, NITROGEN AND GREEN MANURE YIELDS OF LEUCAENA,

SESHANIA AND PIGEON PEA IN A CUTTING FREQUENCY STUDY

J.F.M. Onim®, P. Ochola®, M, Mathuva®. K. Otieno3

nnd H, A, I"lfzhugh}'

INTRODUCTION.

The small scale farmers in western Kenya who keep livestock and
also grow food crops experience severe shortage of good quality feeds

during dry spason (Brown ef al., 1984 They grow two crops per yeat
with no or minimum fertilize: inputs, and this has resulted in very
poor soils (Onim eof al., 1980) An experiment was therefore set up
with the following objectives: (1) determine dry matter (DM),

nitrogen (N), and crude protein (CP) yields in pigeon pea (Cajanus
cajan), seshsonia (Sesbania sesban var nubics) and leucaens { Leucaena
leucocephals) in a fixed cutting frequency study; (2) estimate
distribution of DM, N and CP production from these forages throughout
the year; (3) analyse the soils every two months and monitor changes
in soil fertility due to incorporation of green manures of these crops
and compare these to incorporation of maize(Zea mays) stover and
fallow; and (1) test soil fertility changes after 12 months with an
intercropped maize with food heans (Phaseolus vulgaris).

MATERIALS AND METHODS
Experiment 1: Testing the effects of green manures on soil fertility.

Five plots measuring 4.5 m by 10,0 m were assigned to fallow,
malze, pigeon pea, seshania snd leucaena in each block. Randomized
block design with four replications was used. Maize and pigeon pea
were planted on 7th November, 1985 at the beginning of short rains
while one month old seedlings of sesbania and leucaena were
transplanted into their respective plots. No fertilizers were used
and all crops were planted at a spacing of 90 cm between rows and 30
cm within row. This resulted in a plant population of 37,000/ha.

Winrock International Institute for Agricultural Development.
2 National Sugar Hesearch Station, Kibos, Kisumu

or Kenya Agricultural Research Institute (KARL).
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Soil samples were taken from each plot before the experiment was
established, and every two months thereafter. The soil samples were
taken at a depth of 30 c¢m from three randomly chosen places in each
plot. These were thoroughly mixed and composited to constitule Lhe
sample for that particular plot. — The soils’ were analysed for pH, N,
phosphorus (P), potassium (K), caleium (Ca), organic carbon (C),
sodium (Na), magnesium (Mg) and manganese (Mn).

After two months from planting /transplanting, pigeon pea,
sesbania and leucaena were cut at a height of 0 em fiom the ground.
The harvested biomass was weighed before small samples were taken for
DM yield estimates and analyses for N, The remaining plant material
was chopped up and incorporated into the soil between Lhe rows within
the same plot. The soils in each plot were sampled before plant
materials were incorporated. Pigeon pea, sesbanin and leucaena were
cul every two months for 12 months, altogether resulting in six
cuttings, Soil samples wore taken from each plol before incorporation
of green manure after every culting.

Maize crop was harvested at the end of the first season on 18th
February, 1986, while the second season maize crop was harvested on
28Lth August 1986. In both cases, only the cobs were laken for grain
vield estimates while the stover was chopped and incorporated into the
soil.  The sixth and final soil samples were taken on 22nd January,
1987, Stumps of pigeon pea, sesbania and leucaena were counted for
survival, The stumps were then removed and all plots cullivated,

Experiment 2. Testing Lhe effecls of green manures on soil fertility
changes with maize and beans.

After six cuttings and green manure incorporations, a fertility
test crop of maize intercropped with beans was planted al Lhe onset of
long rains on 13th March , 1987. Maseno Double Cobber (DC) maize
cullivar and bean variety GLP 2 were planted in this experiment. The
maize was planted at a apacing of 90 cm between rows and 30 cm between
plants within row. Two rows of beans were planted belween maize rows
at a spacing of 30 cm from each other and also 30 cm from maize rows
while spacing belween plants within row was 15 cm.

Because P was shown to be highly deficient in all plots in the
sixth soil sampling, double superphosphate fertilizer was applied to
maize at planting time at the rate of one teaspoonful per hill.

The crop was weeded twice before harvesting. Beans were
harvested by uprooting whole plants when pods were dry, These were
sun dried for two days then Lhreshed. The bean grains were sun dried
to a constant weight before weighing was done, Moisture contents were
estimated at weighing by using a moisture meter (Model Dickey Jonus,
DIGMT SN 0528-35223), The grain weights were then corrected to 13 %
moisture content (m.c.), The remaining bean haulms were sun dried to
a constant weight at 12% m.c. and then weighed for each plot,

When the maize crop matured on 13th August, 1987, the cobs were

removed from the husks, dried and shelled. The grain was sun dried to
a constanl weight before weighing and adjusting to 13 % m.c.

104




RESULTS AND DISCUSSIONS
Experiment 1
a8} DM; OP and N distribution around the year

Mean survival rates of 62.9 % 82,0 X and 28B.6 % were observed
for sesbania, leucaens and pigeon pea respectively,

The total accumulated DM and N from each crop that was
incorporaled into the soil is presented in Table 1, Results presented
i Table 1 show that there were no significant differences among DM
yields (p < 0.05) despite the fact thalt (here were very large
differences in DM yields between some crops. This may be explained by
the fact that there were very large fluctuations in DM yvields belween
different cultings within the same crop due to rainfall changes during
the 12 months period, Leucaena provides a good example where cultings
one and two gave DM yields of 116 and 493 kg/ha respectively, while
cuttings five and six resulted in 3667 and 5743 kg/ha respectlively
(Figure 1). Hewever, leucaena and sesbania yielded the highest DM of
16659 and 13603 kg/ha respectively, while maize and pigeon pea had
much lower DM yields of 7793 and 4806 kg/ha respectively.

The distribution of DM throughout the year from the VArious crops
18 presented in Figure 1. These recults show that maize and pigeon
pea have poor distributions of DM around the year, whereas leucaena
and sesbania have good distributions. This means thal leucaena and
sesbania are suitable for feed banks for cut - and - curry in small as
well as large scale livestock managements, This pattern of DM
distribution is the same for CP and N but al lower magnitudes as shown
in Table 1.

b) Effects of green manures on soil fertility.

The amounts of DM shown in Table 1 that was incorporated into the
so1l added 120, 643, 448 and 161 kg/ha of N from maize, leucaena,
sesbania and pigeon pea respectively (Table 1) Several other plant
nutrienls were also added Lo the soil from the incorporated plant
biomass, although these were not estimated in this experiment. Soil
fertility changes due Lo incorporation of the various green manures as
compared to fallow are shown in Table 2.

Results shown in Table 2 indicate that there were large shifts in
nutrient availability due to both incorporation of green manures and
Lime.  Soil acidity (pH) improved in all plots, but most remarkably in
fullow (by 27.0 %). Soil acidity did not change in other plots as
much as in fallow probably becuuse of relense of organic acids from
the decomposing green manures, The three soil samples that were
analysed for N showed losses of N for maize (20.3 %), sesbania (4.4 %)
and fallow (32.5 %) over the 12 months. N losses shown for sesbanin
and maize may indicate that these plant materials mobilized a lot of N
from the soil before they could be decomposed. However, leucaena and
pigeon pea required much less N from Lhe soil to break down their
plant materials, resulting in net N released to the soil of 28.6 % and




48,7 % respectively. In all treatments, large quantities of P
dissppeared in the soil, perhaps fixed since these soils are strongly
acidic (mean pH before experiment started = 4.4). The mean P.lovel
when the experiment started wes 36,6 ppm and Lhis dropned to n mean
value ¢f 4.9 ppm by the time the oxperiment ended, In Table 2, this
showed a mean P loss of B6.7 %. There were large increases of both K
and Na in all treatments incliiding fallow, The reasons for these
changes are nol obvious, however, they may be caused by replazement of
K and Na on soil and organic matter particles by H i1ons which moved
from the soils ns shown by corresponding exchangeable acidity Hp (Hp
dropped by 84.3 % on the average). Mn disappeared in the soils while
Mg increased in all cases. It is known that Mn and Mg always have
negative nssociations in the soil,and this 1s directly associated with
pH; where Mn incremses in lower pH while Mg decresses {Buckman and
Brady,1969). Calcium increased in all cases (Tables 2), showing
highest increases under legume green marures (e.ggp. 677.8 % under
pigeon pea) and 393.3 % and 140,0 % under inaize and fallow
respectively. It is Known that the Lhree legumzs have deep rooting
fiystems that mined Ca from deeper soil levels and brought it nearer
the surface. However, it is apparent that this did not influence pH
directly since where Ca increased most under pigeon pea, the same
plot did not have the largest reduction in pH. Complex cation
exchange must have been in play as a resull of changing pH (Buckman
and Brady, 1969), Organic carbon increased in all plots including the
fallow one. The three legumes showed the highest C increases to the
foll with leucaena adding the most (37.0 %). This is expected since
legumes have s much better C:N ratios as compared to cereals e.g.
meize (C = 12.2 %), Since high organic carbon in Lhe soil is directly
associated with larger humus quaniities and increased soil fertility,
it is believed thal these three legumes increased soil fertility by
37.0 %, 27.3 % and 22.9 % over the 12 month period for leucaena,
sesbania and pigeon pee respeclively, as compared Lo maize 12.2 % and
fallow 14.4 % over the same period (Table 2),

¢) N added Lo the soil from the biomass of the Lhree
leguines and maize,

As shown in Table 1, leucaena and scsbeuia gignificantly (P ¢
0.05) mpidded to the soil more N (43 and 448 kg/ha respectively) as
compared to maize (120 kg/ha) and pigeon pea (161 kg/ha). Converting
theae N figures into a commercial N containing fertilizer like calcium
ammonium mtirate (CAN) which contains 46 % N, Lhe various crop biomass
added to the soil contributed equivalents of 261, 1397, 974 and 350
kg/ha of CAN from maize, leucaena, gesbania, and pigeon pea
respectively. In cash terms, this is a very impressive saving for
amnll scale farmers, who have little or no purchasing power for such
vital inputs like chemical fertilizers, It must be noted, however,
thal N fixed in the nodules that was not mobilized to the plant aerial
biomass was not accounted for in these N estimates.
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Experiment 2: Effects of green manure on soil fertility changes
as lested with maize and beans

Fhe tean crop was suppressed by maize and did not give high grain
yields, Table 3 shows thal there was no significant difference (P <
0.05) for bean grain yields between different treatments. These grain
yields are within the range reported elsewhere for intercropped beans
with matze ez, (Ssali and Reya, 1982), There were, however,
significant differences (P < 0.05) for haulms between some trealments.
sesbania, Leucaena and fallow trealments produced significantly (P <
0.05) more haulms than pigeon pea and maize.

The maize crop recoverable biomass was partitioned into three
products -~ stover, dry shelled cobs and dry maize grain. Al the Ltime
of harvesting the cobs, there were very highly significant differences
(P < 0,001) in wel stover yields belween treatments, Results shown in
{Table 3) showed that there was no significant difference of wet
slover yields belween pigeon pea and leucaena, Similarly, leucaena
and sesbania had no significant difference. However, sesbania had a
significantly (P < 0.05) higher wel stover yield than pigeon pea. Wet
stover yields from maize and fallow treatments were very highly
significantly (P < 0,001) lower than those from the thres legumes, It
18 1nleresting to note, however, that there were no significanut
differences (P < 0.05) among DM slover yvields in all treatments. This
Lherefore means that the green manures from the three legumes
increased soil fertility which in {furn increased lush growth, hence
more molsture in wet stover than in the maize and fallow treatments,

Maize stover constitutes a very important feed resource on small
scale livestock farms(Onim et al,, 1986; Semenye et al., 1987)
Therefore the observed increased DM stover yields of more than two
tonnes from the legume treatments over fallow and maize BAare a
aignificant contribution to livestock nutrition,

Dry shelled cob yields showed significant differences (P < 0.05)
belween different treatments (Table 3). Leucaena trealment had
significantly (P ¢ 0.05) higher cob yield than all the other
trealments which showed no significant differences between themselves.
Although dry cobs could be put to other uses in other situations,
their most popular use in small scale farms is as fuelwood. Energy
for cooking ia critically shorl in these farms and this contribution
of approximately lwo lonnes of dry cobs from leucasnn treatment, and
approximately 1.3 tonnes from pigeon pea , sesbania and maize
trealtments would allevinte Lhe energy shortage for some time on the
farms.

Dry maize grain is the most imporiant output from maize crop to
the amall scale farmer, IL is therefore iL.weresting to note that
there were very highly significant differences (P < 0.001) belween
treantments for this parameter (Table d). The three legumes
significantly (P ¢ 0.05) produced more dry maize yields than maize
treatment.  The highest dry grain yield of 6667 Kg/ha was observed
under sesbania treatment, while Lhal of mnaize was 5156 Kg/ha,
resulting in n range of 1511 Kg/ha, Maize treatment also
significantly oulyielded fallow (P ¢ 0.05). However, Lhe three legumes
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very highly significantly outyielded ‘fallow (P < 0.001) by a range of
2766 Kg/ha, for example between sesbuanin treatment and fallow (Table
4). Using dry maize grain yield under fallow as 100 %, Lhe gains in
grain yield under pigeon pea, sesbunin, leucaena and maize biomass
incurporations are 63.1, 75,5, 68,2 and 31.8 % higher. These resulls
show thal incorporation of green manures from Lhe (hree legumes over a
period of 12 months significantly improved soil fertility. However,
Wity the iand fallow under grass for 12 months did not improve the
ol fertility much.,  Econemic significance of graen manures shown in
this study i1s critically important to the smsll scale farmer as a cost
effective technology. These results are similar to those obtained
elsewhere when green manures of, for example sesbania, was used on
maize crop (Singh and Sinha, 1962).

Recoverable Lolal biomass from the tesl crops in the various
treatments are shown in the last column of Table 3. These results
show thal both sesbania and leucaena green manures were significantly
(P ') superior to pigeon pea. Sesbanin and leucaena Lreatments
praduced pver B tonnes DM of biomass above that from fallow.

CONCLUSION

lhis study shows thal sesbania, leucaena and pigeon pea produced
inrge quantities of DM, CP and N that can be effectively utilized by
the small scale farmers to feed their livestock or incorporate into
the soil as green manures. The distribution of DM, CP and N around
the yonr was much better for sesbania and leucaena but poor for pigeon
pea and maize. Ihere were large shifts in plant nutrients in Lhe
soil, showing large increases in Na, K and Ca, modera‘e increases in
pH, N, C and Mg, large losses in P and moderale losses of N and Mn in
various green manure treatments. Although 12 months is a short time
to delermine long term soil changes, these resulls are important
because they reflect a workable rotation management period that is
typical to what small scale farmers who are shorl of farming land
practice, The analysed soil fertility changes were verified by the
test crops of maize and beans. Incorporation of green manures from
pigeon pea, sesbanin and leucaena significantly, (P < 0.001)
increased dry maize grain yield in the test crops upto 2756 Kg/ha
above fallow and total recoverable biomass higher yield of upto 8343
Kg/ha. Incorporation of green manures from pigeon pea, sesbanin and
leucnena for only 12 months has been shown to be effective in this
study.
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Cumulative DM, N and CP yields of maize, pigeon pea,
seshania and leucaenn incorporated into the soil after

12 months (Kg/ha).

Crop DM

7793

Leucacna 16650
sesbania 13603

Pigeon pea 4806

e letter are not significantly

level
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foble 2 Mean changes (%) of some available plant nutrients in
the soirl between the first and sixth samplings.

Plunt Nutirients

(R

Manur o pH N P K ¢ Na Mn My Ca
Treatment 4 {ppm)  (m, e % fm. e {m.,e {m.e (m.e
%) %) %) %) %,
Miy e (NI 20,3 M. A «TBOL0 +12.2 +216.,7 .1 604 1993
Lewcaena iedL6 'I{H.f;' SHALEH B30 23T0 200,00 <144 <557 +454.6

Sesbomia BLN 1.4 HALZ 0360.0 27,9 160,00 - A1.8 «33.7  a07 5
Fageon pea TR A BOS vA8T 01 004G w2600 <471 36,7 26778
Fialtow P70 du.5 U7 2330 4104 66,7 S8.0 +44.1 +140.0

¥ Only between the first and third samplings since
iquipment broke down.
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Table 3: Mean recoverable biomass M of test crops (kg/ha)

Maize

_Stover

Treatment s b
Wit Dry

Fraseon pen A2 1n H2RY
Sesbany o TG0 al By
Leuciareng F7100 1 RN
Moo 7 8] B77ha
Fallow o o 176740
Stnttreance kxg NS

levels

Cobs  Grain

12220 BR78a
J120ab BHGTa
1958 b GA7Ha
L1180 AIG6 b

B33a 2911 ¢

X  This column iy not added into

the las* column.

Beans
HBaulms = Grain  Total
2440 389, 166220

781 b A33a 18506 b
H80 b 47Hu 1HRAG b

293a 596a 1001 ¢

LUK b 3074 16516

the total biomass in

Figures followed by the same letters in o column
are not sigmficantly different at P - 0,045,

¥ Sitpmificant at
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DM vield (kg/ha)

1 Cumrru’e.tzvg OM yw'ds of maize, pigecn pea, leucaena
and sesbania after 11 cuttings
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PRELIMINARY OPTIMAL J'ARM PLANS FOR ADOPTION OF
DUAL-PURPOSE GOATS: IN HAMISI DIVISION,

KAKAMEGA DISTRICT, WESTERN KENYA

2 _ ‘
L. A, Oyugi’, A, W. Mukhebi®, and H. }‘:Illp.‘ii‘hr't?l"{

INTRODUCTION

I'he Small Ruminant Collaborative Research Support Program (SR-
CHSP) has been conductling farming systems research in Weslern Kenyn
since 1930, developing technologies for the introduction of Dual-
purpose Goat (DPG) technologies inlo small-scale farms Lo provide meat
and milk for enhancement of household nutrition and cash flow.
Congiderable amounl of biclogical and socioeconomic data have been
generated and partially analyzed by each of the SR-CRSP projects on
the potentinl of introducing DPG into small-scale farming systems.
Fhis study provides a framework for testing and evalunting DPG
technologies during the on-farm farmer managed trinl phase scheduled
lo start in the second half of 1988, This preliminary study covers
Hamisi in Knkamega District which is one of the SR-CRSP cluster areas,
[t will be expanded to cover the remaining cluster areas of Kaimosi

and Masumbi in Kakamega and Siaya Districts, respectively, The
study is preliminary in the sense that only basic activities were
considered, A more detailed study is underwey that will provide

detailed representative farm models for farms in Kankamega and Siaya
District cluster areas.

METHODOLOGY

'he farming systems approach to research explicitly recognizes
Lthe need for designing lechnologies which link into various farm
enterprises within the same farming household., Such interactions are
often difficult to include in simple economic analysis methods such as
Eross margin anslysis or partinl budgeting. Linear Prograiming (LP),
however, offers a method for the evaluation of technologies ©¢% an
early step in the development (of new technologies) process. LP takes
into account some essentinl farmer circumslances (prices, resources)
withoul incurring the expense of on-farm tosting. Shadow prices are a
meaningful definition of constraints and also Lhe opportunily cost of
redources used under alternative management plans can be used,

1 Agricultural tfrr:uunlla.l. Ml,l.:, Small Ruminant CI-Q-SPI._ P.0. Box 252, Maseno,
Kenya,

& Agricultural economist, ILRAD, P.0. Box 30709, Nairobi, Kenya.

Agricultural economist, Winrock International Institute for
‘lcultural Development, Petit Jean Mounlain, Morrillon, Arkansas

rell0, U.S.A,
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Furthgrmore, LP allows a rapid and cheap evalustion under a range
of alternalive agsumplions about resources available, and prices
(Knipscheer ot al, 1983).

SR-CRSP component projeclts -- feed resources (FR), nulrition
and management (NM), sociology (S0C), health (HL), and economics
(EC) have collecied farm level data over the past 7 vears, These dala
have been used in developing enterprise budgels for the major crop and
livestock enterprises reported in tables 7-12, which include DFG
cnterprise budgets for the Hamisi cluster. Most of the input/output
data were derived from surveys conducted by the EC project since 1983
and from the NM and FR on-farm trials. The Ministries of Agriculture
and Livestock Development, farm management figures (Ministry of
Agriculture and Livestock Development, 1986) have been used to
supplement these data where necessary.

Farms in Hamisit cluster were categorized into three farm size
groups; small, mediun, and large to enable analysis of Lhe impacl of
farm size on optimal farm production plans generated by this study,
Forms of less than | ha are grouped as small, 1 to 2 ha as medium, and
nbove 2 ha as large, A ligt of 95 randomly sclected farms in Hamisi
was ablained from SOC Rapid Appraisal Survey Recorde conducted in
1986, For each farm size group, a representative farm was derived by
avernging the land, labour, and capital resource base (table 1),
This was done to enable development of a whole farm model for each
farm size group for economic analysis of the DPG inlervention al
the farm level,

The means for all farms less than | ha, between 1 and 2 ha, and
nbove 2 ha were calculated (table 1). The labour supply for three
representative farm groups was also derived from SOC KHapid Appraisal
survey HRecords.

The basic crop aclivities were delermined by selecling crops
grown by at least 50% of the farmers except tea and coffee which are
the main cash-crops, and sorghum which is Lthe only cereal crop
grown during the short-rains season. Three levels of management
scenarios were modeled for the DPG  enterprise in each representative
farm ns low, average, and high. The low, average, and high
management levels are defined with respect to milk and meat (live
weight) production levels derived from on-farm trial datna generated by
the NM project. The production levels are the means of cbserved data
from all the three SK-CRSP research clusters (table 1), Other crop,
livestock, and off-farm aclivities are omilted in this preliminary
study bul are included in the detailed study of farm models underway.
Subsistence constraints are included in the model to ensure that the
basic food requirements mainly maize and beans, for farm families are
produced in the farms in line with the farmers’ practice in Hamisi.
The quantity of subsistence maize and beans required by each household
in a representalive farm group was determined by multiplying the
number of adult-equivalents in each farm group household by the
quantity required of Lhe respective foodstuff on an annual basis as
stipulated in Bohdal's nutritional survey conducted in Kenya (Bohd-)
et al, 1968). It is therefore assumed that any other food requirement
14 purchased from cash income generated by the farm business. Most of
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the livestock feeds for amnll-scale farming in Western Kenya comes
trom 1) communally grazed land, 2) fallow land on the farm, 3) crop
thinnings, toppings, loaf strippings, stover and residues, and 4) cut-
and-carry fodder from planted fornges (Onim el al., 1985), hence
minimum land allocation in the farm model., The ad tivities in the
models were defined as:

Activity Unit of Activity

Mailze  and beans  inter rop, long rains

Zebu

Coffes and banana: intercrop

Ten

Sovghum, short rnins

Maize consumption

Heans  consumpt ion

DPG (low management leve ] doe-kid
DPaG average management level doe-kid
DG high management leve ] doe-kid

The constroints  were defined as:
Constraints Unit of Constraint

lLand, long rains ha

land, short rains ha
January to December !abour man-days
Operating capital kshs
Producing malze kg
Froducing beans kg
Subsistence maize kg
Subsistence beans kg

A standard linear programming (LP) model was constructed for each
representative farm, both with and withoul the DPG enterprise assuming
a profit maximization objective. A linear programming software package
wns uged to determine the optimal combinalion of enterprises for
euch representative farm. Mean prices from the EC marketing study
(Oyugi et al, 1986) for milk and live weight were used in the initial
LP runs. Sensitivity analysis was carried out to test the stability of
the farm plans under varying DPG live weight and milk prices for each
repregentative farm. Several LI runs were run ns follows:

Milk price wns increased to the highest observed level (kshs 7.6R
per kg) from the EC project marketing study (Oyugi et al, 1986)
while holding everylhing else constant.

Live weighl price was insreased to the highesl observed level
(kshs 11.57 per kg) from Lhe EC marketing study while holding
everything else constant,

Hoth milk and live weight prices were incrensed lo Lhe highest
observed levels while holding everything else constant,
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he nbove three scenarios were modeled into the small, medium,
and large representative furms.

RESULTS AND DISCUSSIONS

Optimal Farm Plans without the DPG Enterprise

Optimal farm plans withoul the DPG enterprise are reported in
tuble Z, For' all farm size groups, the maize and beans intercrop 1s
selected for the long-raing season vhile the model selecls sorghum for
the short-rains season, taking up all the land in each season., When
the farm models were run without the subsistence food constraints the
coffee nand bananns inlercrop was Lhe only crop association included in
the optimal farm plans due to its relatively high gross margin per
hectare (see enterprise budgels in table 9). However, inclusion of
subsistence household requirements in Lterms of maize and beans
excluded the ensh crops from the farm plans. Field observalions
indicated that in Hamisi cluster only 16% grow coffee and 45.83% Erow
ten, The tolal gross marging generated without the DPG enterprise were
kshs 6,509 for the small farm, kshs 16,853 for Lhe medium farm, and
kshs 27,894 for the larpge farms.

Optimal Farm Plans with DPG Intervention

The optimal farm plans with DPG intervention are reported in
table 3. For small farms the DPG enterprise is only included at high
manungement level, Le.,, with milk off-take of 144 kg per annum. The
number of doe units in the optimal farm plan is eight. The total farm
gross margin for the small farm size group is increased from kshs
6,509 (without the DPG enterprise) Lo kshs 8,083 (with the DPG
enterprise), an increase of 24%. For the medium and large farms, the
DPG enterprise does nol enter into the optimal farm-plan at the mean
milk and live weight price scenarios. The objective functlion
sensitivity analysis for Lhese Lwo farm size groups indicates thal for
the DPG enterprise to be included into the optimal farm plan, its
gross margin per doe unit per annum should be at least kshs 1,162.24
for Lhe medium size farms and kshs 1,743.36 for the large size farms
fecompared with kshs 782 for the high DPG management level budget,

1

table 12),

Sensitivity Analysis with Varying Prices

Results of sensitivity analysis with varying milk and live weight
price combinations are reported in tables 4-6, Using the highest
obgerved milk price of kshs 6,78 per kg while everything else is held
constant yields the following results:

117



http:1,743.36
http:1,162.24

Small farms: 0.17 ha long-rains maize and beans 1ntervcrops,
0.17 ha short-rains sorghum ana 7.8 DPG doe units
yielding a total ¢ross margin of ksha 10,486,

Medium Farms 145 ha long-rains maize and beans intercrop, 1.456
hia short-raina sorghum vielding a total pross
margin of kshs 16,852.50.

Large farms 2.4 ha long-rains maize and beans intercron 2.4
’ ]

ha short rains sorghum yielding a total gross

margin of kahs 27,893.79.

Using the highest observed live weight price of kshs 11.57 per kg
"ceteris paribus" vields the following results:

small farms 0.17 ha long-rains maize and beans interc rop, 0.17
ha short-rnins sorghum and 7.8 DPG doe units
vielding a total gross margin of kshs 9,103.49,

Medium farms Lo4b ha long-rains maize and beans intercrop, 1.45
ha short rains sorghum yielding a total Eross
miargin of kshs 16,B52.50.

farms; / ha long-rains maize and beans intercrop, 2.4

ha short-rains sorghum yielding a total gross
margin of kshs 27,893.79.

Liarge

Using the highest observed prices for both milk and live welght
vields the following results:

Small farms: 0.17 ha long-rains maize and' beans intercrop,
0.17 ha short-rains sorghum and 7.8 DPG doe units
yielding a total gross margin of kshs 11,506,13.

Medium farms: 0.43 hu long-rains maize ond beans intercrop, 0.43
ha short-rains sorghum and 10.17 DPG doe units
yielding a total gross margins of kshs 17,430.66.

Large farms: 2.4 ha long-rains maize and beans intercrop, 2.4
ha short-rains sorghum yielding a total gross
margin of kshs 27,B893.79.
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Labour

One of the critical decisions underlying any economic analysis of
trop-livestock systems is the treatment of Inbour. Deponding on the
season of the yvear, and the schedule of Lhe household inembers, DPG in
Western. Kanya are lafl tethered to ErAzZe in or near the compound
(aboul 2/3 of tLhe households, Conelly et al,, 1987)., T"he DPG are
generally brought back to the compound at the end of the day when it
may be milked for a second time (first Lime in the morning), These
anclivilies take only aboul 15 minutes/day or about 7 1/2
nrs/nnimal/month.

However low the labour requirement for DPG in Lime units, there

! al least two characleristics which differentiate labour spent on
hvestock from labour spent on crop activities. Firsl, one houpr spent

crop activities (e.g., land cultivaticon) cost much more Cnergy
than one hour of livestock herding, Although equanl in time, the

livestock activities are much less demanding physically and lend
themselves well to be done at the end of a tiring day. Second, the
quality of management (e.g., in detecting if your animal is sick and
what measures to tnke) may have a larger impact on livestock
production and crop productivity, The LP model used does not
differentinte between these Lypes of labour.

SUMMARY AND CONCLUSIONS

It 18 seen from the above preliminary results that the DPG
enterprise would be un economically viable enlerprise under Lhe
Lollowing conditions:

small farms (<1 ha) under high management level achieving 144 kg
f milk off-take and 22.84 kg of live weight per doe unit per annum,
at mean markel prices of kshs 5.55 per kg milk and kshs 6,31 per kg
live weight production scenario. This scenario would bring 8 doe units
into the farm plan and increase total farm gross margin from kshs
6,509 without DPG to ksha 8,083 with the DPG enterprise. This will
incrense farm gross margin by 24% per annum. Although the production
tevels under these scenarios are termed high it is envisaged thal most
DPG lechnology adopters would be able to achieve these easily when
fully adoptive DPG packages are developed and passed on via extension,
The milk off-take levels are those which have been achieved by many of
the doesa (30%) in the study area. Some have attained milk off-take
above 144 kg per annum. The highest milk off-take per doe per day
cbserved in Hamisi is 3 kg per day,

Small farms (<1 ha) under high management level achieving 144 kg
milk off-take and 22.84 kg of live weight per doe unit per annum and
at & high market price of milk (kshs 7.68) per kg and mean market
price of live weight (kshs 6.31) per kg scenario. This would include 8
goe units into the farm plan and increase the lotal gross margin from
kshs 6,609 without the DPG to kshs 10,469 with the DPG enlerprise,
| would vesullt in o gross margin increase of 60.84% per annum,
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mall farms (<1 ha) under high management level achioy 1

2144 'k
2284 kjr of hive weighl per doe unit per annum
Loprice of hive weight (kshs 11,57) per kg and mean

f ok

per kg scenario, This scensrio wi uld bring 8

eountts anlo the farm plan and increase the total grosy margin from
kehs 6,608 withoul the DPG (o kshy 9,092 with the DPG enlerprise, This

18 1t NeErenG f BB % per annum.

Meditim farms (1-2 ha) under hgh manasgement level a hieving 144

kg of milk off-take and 22.89 kg of live weight per doe unit per annum
ind st both high market price of milk and live welgrht (kshs 7.68 and
ksl LILOY, respeclively) per Kg. This scenario would bring 10 d
Li it i the tiarm plan and increase Lhe total Bross margin from kshs
Dol without  BPG lo kshs 17,433 wilh DRG cnterprise,. This is an
bt I 0.0
I'hi 114 pr ns indicnled above, Only the major
fa1 entor BIe 11t in the model and in an agrregated way,
arid for nly one of the lusters, Hamisi in Knkamegn District. More
models ancluding several cropping snd livestock

rreting aclivities, and other digposal activities, crop
i off-farm nctivities, ete,, are being developed and will
't the economic analysis of Lhe DPG enlerprise
ench cluster, The economic anal “sis will be extended
benefil analysis of the DPG interrention over a number
flyenrs for the cluster areas. Nevertheless, the resulis presented in
elp to highlight a number of scenarios where the DPG
enterprise would be economically viable under existing farming
systems. 1t also indiciates how many doe unils would be kepl with
different resource levels among forms under the various scenarios, The
orders of magnilude in these models are merely indicnlive at this
prejiiminary stage and may be useful for planning the large scale DPG
Histribution for the next phase of SR-CRSP on=farm trials.
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table | Annual  Zebu cow-calf budpet, Hanmisi luster, HKakamega

District, Western Kenyn, |48
1 1 ---}I f . r~
ftoke, 15} |.‘ » fishe Yo et } ) _'I||HJ",-,
| & | Ir,!.. sl Fywpa b el Therqt 't -i{,]‘f.f{lu‘
wicull voatoe & 108 culling rate  per yonr 127.80"
oLy vlue of output 2,040,141
| 1 ! vl =
prLng, wieli & ksh 00 per hend 104,00
L ki per month & Kshs 1,50 per kg 1800
ARTEL #0.00
it Lon |“~““
Hreciding 10.00
Hope .0 preces per month & kshs 3,00 64, B0
th f oA 14,34
iotn i tnble cost .14
iross margin (M) per cow calf unit 2.239.17
M per hectare, ksha 2,239,17/71.0 ha st B by
GM per man-day, kahs & L b 39.28
GM s kshs V hs  2,289.17/301.14 7.44
Annunl Iabour input noman-doays (md) per cow-calf unit per month:
inFeh  Mar Apr Moy Jun Jul Aug Sept Oct  Nov, Dec Total
1 RTRITE
i Yadn 4,75 4,75 4. 764.75 4,76 4.75°4.75 4,75 4.75 4.75 57
P e
From SR-CHSP, Bascline Sur vey, 198] .
Annunl mean price  per kg of  fresh unprocessed cow milk 1n Western
Kenya from SR-CHSP Economics Project Milk Marketing Survey, 1986,
Une year Zebu calf weighs approximately RO kg which 15 equivalent to
250 kg/BO kg 0.32 TLU, From SH-CHSP Economics Project Livestock
Marketing Survey in Western Kenva 1986, average price of a Zebu cow
16 kshs 1,278, Therefore, 0.32 head is equivalent to (kshs
1,278/0,32 hend kshs 40#H. 96,
HEllr b K he 127 Ata il B
omputed  from SR-CRSP Economics Project Rapid Appraisal Survey,
1984.
it 1s A common practice for farmers to provide tahle salt to Zebu
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Annual coffec ond bananas crop budget per lLectare, ‘

Hamis1 cluster, Kakamega Distri t, Western Kenya,
19HE6,

Coffec, 2,980 kg @ kshs 4.00 per ki cherry 8,967.00
Hononas 515 bunches « kshs 12 E, 180,00

Total output 15,147.00
1nhle { \
heeding twicesyenr, hired  labour,
10 md & kshs 16 A80. 00
Fertilizer, CAN, 250 kg & KShs 206,157

per 50 Ky bag 1,030,756
VP TAY LI H’l’r(-'.UU

Piekang,  hired labour, 40 'md kshs 16 B40, 00
Baskets, 6 = kshe 15 430,00
trangportang cherry. # kshs 0,10 per kg 298.90

UL e 2% ol VC 70,48

Total variable costs 4,580.13

I rgin (GM o hectars 11,566, B6
M g nan-day, } 136 md BA&. 05
GM  pern kshs YC, | OB0.I3  ksh: 3.23

1 nput in mon vs  (md) per ho fourth year) per month:

lan Feb Mar Apr May Jun Jul Aup sept Ot Nov Dec Total

19,0

16,0 25,0 156.0°1.0 136

sH-CRSP, Economics project Rapid Appraisnl Survey, 1984.
ed on Kisumu/Kakamegn Kenya Grain Growers Cooperntive Union
RGGO prices, 1986,
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Appendis table 10, Annual (4th yeur of crop establishment) tea ot op
hudget per hectare, Hamisi oluster
District, Western Kenyva, 198G,

«  Kakamega

Yiold, 2,780 Kkg" @ kshs 5,90" per kp 16,402, 00
Variab| cost ve)*®
Fert 11z NPR, hajy 50 kg  each
& kshs! 273,40 820.20 ‘
Wending, Irred labour, 30 md & kshe 1t 480, 00
PAUCK I Ny v ksh 1.90 per K 5, 282,00
pluck iy Laali ] gs 350,00
Other 5% ' of Ve 946. 60
Totag vinrinbl e costs ‘r',::':'i'i.b'{l
(it i Mg hectare 9,123.,20
GM  per md, kahs 9,123,20/168 md 54.30
Mo pern VG, kshs 9, 128,20 /ksht 7,278.60 1.25
Labour Lnput in man-days md per ha per month:
Ian Eeb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total
vhour

el 1.0 6.0 H.0 25,0 25.0 20.0 19.0 10.0 20.0 20.0 10.0 3.0 168

From SH-CHSP Economics progect, Rapid Appraisal Survey, 1984.

Frice paid by Kenya Tea Development Authority (KTDA) 1in Western
Kenya ond is composed of Kshs 1.90 paid per kg delivered per month
and an average of kshs 4.00 per Kg, bonus paid at the end of the

VEear.,

Foyment  to tea pluckers set by KTDA.
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sorghum ¢ rop

Ko kame ga D
1 9tits,

H K kshs 3.3
Vi 1
iration, hire |
6 kg = kshy e
hired labour, 17
of Vi

Total wvarianhle

UM ) per hectare

CRS} | nomies project
CRSP  Eq onomics project,
1n Western Kenya,

131

1ire, Hamisi cluster
Kenya, shorte-rains

1,732, 91
30.40

3,22

Oct Nov lee Total

10,0 6.0 6.0

Appraisal Survey, 1984.
Study on Smnll Scale
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margin per
margin . per
variab e

mavgin  per
e

(te |t

Moy r A

ISR Y ¢ pet

(A § month | 7.68 ' 5, K8 a

y e = b U 14

Anthiual dual-purpose goat, doe-kid budget £

Luster, Kakamega District Western  Kerda,

ManafFement /v e ld lievels
High

nalt Ly AV A

(a5 733 6,00
sis TVC kahs 8. 50 123,01
doe-Kid  unit kshs 59,45 303.449

man-day kshs 1}: 65 4,349
kshs 1,00

sl kshs 0,60 2,47
ha (5 doe-kid
kshe 297225 ial7sah

Annunl  labour anput 1n man-days (md) per doe l:ll‘h unit per month

P
i ferent levels of  management:

Low Averag: High

0H

1916,

Hamis)

144

799. 20
16

113, 0H
b, Ha

173. 28

T82.16
5,96

4.5]
2,910, 80

ot
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: HOUSEHOLD LABOR ALLOCATION IN AN INTENSIVE CROP/LIVES
FARMING SYSTEM IN WESTERN KF NYA
W | AW, Mukhebi?, L. Ovugi?, H, Knipscheep?
ABSTRACT
I'he Ul Huminant Collaborative Resenrch support Program (SH
] 1! n ut an on=furm evaluntior I Lhe potentinl for
int ' IBi=purpose meat and dairy goats (DPGR) inte gmallholder
farmin yatems 1n Weslern Kenva. As part of this evaluation,
resenrch has been conducted to det rmine the labor investment required
t citock enlerprises and whelher labor constraints pose o
patent bstacle Lo the ndoption of DPGs by farmers. Based on a
reat nig i nllocation study in an intensive crop/hvestock farming
iLed n Western Kenya, Lhis paper looks at the overall work
Feguirement Iomanaging hivestock, including the labor invested in
&) 11 f 1/f e rops. Attention 18 given to the soasonality of
I Lo thor and the role of women in livestock management,  The
impitealt “ by information for the adoption of the DPG
enterpt | small=gcale farmers nre discussed.
i INTRODUCTION
e Small Ruminaat Qollaborative Resenrch aupport Program (SR-
HS T 1 multi=disciplinary research project investigating the
bty ol introducing dunl purpose meal and dairy goats into
nllholder farming systems in Weslern Kenyn,  Small ruminants have
¥s been part of the indigenous furming system, bul cattle keeping
rachitionally  been Lthe mosi important  livestock enterprise and
it cows have long provided an essential source of protein in the
l1eet In recent decades, however, both Lhe size and productivily of
ttile terds in Wedalern Kenya have declined because of a rapid
inorease i the human population and the resulling decline in farm
1 and Lhe availability of grazing land. As a consequence, farmers
reg L thal milk consumplion hns dropped while al the same Lime Lthey
fit themselves more dependent on purchases of expendgive commercial
A products (Conelly et.al, 1986a), It 1s hoped that the
tntroduction of dual-purpose dairy goats (DPGs) will provide n low
t alternai 1o milk cows that can be sustained by the limited
It { ll=senle farmery,
I I Miggourt/ Winrock International
Internantional
esearch Officer, Kenva Agricultural Hesearch Instifute

135

I'OCK



http:food/f.ed

—

During 198¢ Can on~farm trial was earried out by the SR-CRSP (o

valuate the bilological performance of Lhe DPGs and te develop n
pavkage of recommendantions for their fecding and management. I'he
Leinl whus al: aesigrned Lo assess Lhe dmpacl of the DPGs on the
BEOHOIM) and nuteitional welfure of the farmers, As part of this
yiuntion; S rescarch. Wok catriod cul 1 y Lhe Sociology and E omics
projects Lo determine the labor investment required by livestock
ising in generul and the DPG enterprise in particulnr and io
determine if theae time costs posed n potential constraint to the
loption of DPGs by farmerst,
the study had thy following objectives:
1 15U Lthe Inbor expended on day Lo day livestock care and
L tudy Lthe way hvestock management is immtegrated into othet
larm- pana olf=farm aclivities,
i evolunle the mignificance of cut and carry feed crop
proauction in the livestock management system,
lo-deternine the importance of the contribution of women to
Lhe management of hvestock,
L. To ngsess the impheations of the time allocation and labor

use data for Lhe adoption of Lhe DPG enterprise.

Ei*'!if"ll'(' Ih }'.1 Le

I'he SR-CHSP on rm evaluation of DPGs is being carried out with
the coopuaration of 75 farmers in three research clusters in Western
Kenyn, This paper focuses on the community of Hamisi locatred at an
elevation of 5500 ft. (1676 m) in Knkamega District of Wesdtern
Provinece (Figure 1), The Hamisi area has one of Lhe highest
population densities found in rural Africa with an estimated 700
parsons per sd. km. in 18979 (Central Bureau of Sialislics 1981), This
area of Western Kenya is considered a high potential farming zone

Because of the heavy and relinble rainfall il receives. The mean
antual precipitation in Hamisi is over 1700 mm falling in two rainy
HeRHONS the long rains from March to early June and the short rains
from September through November (Figure 2), However, the soils of

the aren, excopt for valley bolloms, are of generally low fertility
(Jonetzold and Schmidt 1982) and erosion poses a serious problem in the
hilly Lerrain,

The complex and intensive farming syatem in Hamisi involves a mix
Hbslsience crops, dominated by double-cropped maize and bean
cultivation, with smnll-scale livestock roising and the production of

ish crops including tea, coffes, Buealyplus trees, and French beans
(Table 1), Average farm size in Hamisi is only 1.3 ha., with 43% of

t}

he households having a landholding of less than 1.0 ha (Table 2y 0n

average, during the 1986 long rains cropping season 0.35 ha, of land

wae planted to cash crops, 0.63 ha. was devoted Lo food crop
production, and 0,32 ha. was fallow land including the compound (Table
1) The average number of all livestock in Hamisai was 3.1 animals
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METHODS

Twenty=fuur randomly selected households participated in Lhe DPG
evaluation trial in Hamisi. Of ‘these, 14 famihies were included in
the study of time allocation and labor use carrvied out by the

wlogy and keonomics projecls,  Another 11 households that were not
Keeping DPGs were olso included in the guryey ag a control,
Infarmation n houschold time allocalion and  livestock manugement
wbhivities was obtained from three sources:

Informal and formal interviews with farmers concerning the
inily nnd sessonal scheduling of livestock labor as well as the
livisio: f lnbor by sex and age within the household,

yearslong random time allocation survey? using a gpol-check
net P ol observing the dayhght activity patterns of all persons over

e S5iIx N 2o households, At Lthe same time, random observations were
il mude af the household's livestock and the livestock manngement
technigues employed by forme Over the yeanr, 9496 spol-check
bservations i individual activities and 10,629

HIVOELDCK wore macds,

1

bservations of

\ “follow it which' o detailed record was kept of Lhe
activities of mombers of a single household from 6:00 a.m. until 7:00
T, Fhis technigue provided supplemental information on Lime
nllogation and detaile iatn on the scheduling and types of livestock
lubor used in onch houschold, Twenly all day follows were carried oul
between January and June 1987 using a sub-sample of five
ropresentalive households in Hamisi,

RESULTS

Lobor requirements of livestock management

All livestock in Hamisi are kept in a special room inside the
nouse al night to protect them from inclement weather and the chance
f  Lhefl, hey are removed from the hpuse and lelbered in tha

compound bhetween: 6:(

nnd #:00 10 Lthe morning, This task is usually
done by the husband or older son, bul in their absence it is often
ione by the female houschold head. If any of Lhe cows or DPGs aro
Inctnting the first milking of the dav takes place at this time.
\rournd Hi it the morning the wife or one of her daughters sweeps out
the room in the house where the animals have spent the night and carry
the nccumulated dung to the compost pile for later use as fertilizer
or place at directly in o field close to the house, usually the coffee
robanana orchard,

Depending on the season of year and the schedule of household

members, the ammals may be left tethered to graze in the compound
1% of random observations) or, alternatively, they may be taken to
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neavby fallow fields (19% of observations) where they can graze and

browse on n variet fi wrgelation, Cy

L and arry feed crops Arce

provided: throughout the year as an essential supplement to grazing.
Al times, especially during the dry months of Do ember = February when
b crops and grazing are less abund int, cattle may be herded by men

ong the paths, at the rousdside, or into scaltered palches of
derub bush, Goaltdg and sheep' are now and then herded (o the road wher
they are lLethored for nri of the day Lo browse 1

rondside
Fotnbion,

uigh during

when the vepetation they eat is moist they may be
Kiven ! v every other day. A few lfarmers herd their witle L
the river vodrink, but there |s

imimals are usunlly walered in Lhe compound, the

a general feeling that river water s
unhealthy for livesiock, particularly small ruminsnts. In
households, water 1y instead collected from springs and carried to Lthe
mpound for the anmmals (o d

wrimartly  Lhié: responsibility o

ink, FProviding water to the animals is
adull women and girly, though small

OESIEL nl Limes,

nimais are generally broughtl back to the compound by 5:00 or

the house by about 7:00 when darkness

1 'y hivestock, particularly local gonts

aing DPGa, may b returned to the house earlier in the afternoon Lo

protect them from rain showers, If a cow ar DPG doe is producing

ndequate milk U be milked a socond time in the evening before
being pul in Lhe hous:

virtually all livestock lnhor, including herding, is done by
pusenold membors, irmers report that in the past Lhere was some
cooperative herding of the animals among neighbors and relatives, bul
this 18 no longer practiced. One reason for this change, and the
gencreal dechine 1in the importance of hernding, was land demarcation and
the process of establishing individual land title that was completed

Hamisi by the mid 1970's. While formerly il wnas possible for
farmers to graze their stock on any fallow land, today individual land
wnoership restricts nccess lo Lthe dwindling supply of grazing land in
the community and the land of some of the wealthier farmers is now
terniced ngminst the inlrusion of livestock.

I

Overall, based on 9496 random observations over the year
including households wilth no livestock), the direct labor costs of
maititaining livestock in Hamisi required only 2% of all daylight time,

oul 15 minutes per person per day. This compares {o an average
hours/day (11.6%) devoted to crop production, 40 minutes/day

& ff-fnrm Inbor, 2.5 hours (20.8%) {a household tosks, 30

day (4.0%) to socinl and religious activities, 4.2 hours/day
id%) innclive, 2.5 hi urs/day (20.1%) school allendance, and 2.1%
unknown (Figure

A breskdown of the liveatock labor observed during the random
time allocation survey shows that cutting and carrying feeds for the
inimnls wag the dominant activity accounling for 40% of all the
L s, Tethering and herding were observed in 10% and 24% of
respectively.  Collecting spring waler and giwving it to the
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RIS n Lk mnj ; i tint for pnott 16% of the observations
il I f I where the ammpls stay' al nightl, and
thet geteral nvest § 1 LAask wWors nserved 1t inother 10% of the
i 1)

! i 1 W il [ it thnat,Ior 1 1 L K= nr
it PILBOI way pended pe mnimal ench day, For
1 wibh \IPIe farmers pentan average of 18 minutes per duy caring

Indirect costs of livestock management food/feed crop production
' ) it 111 t | { 0 g l.-,.l..-[.__
I o for feoding Lhe ] v basic amponent
| A H il Lern that 115 te b considerod  dn
A voarnll  labor requirements f livestock management.
sStralt | i1 il curvity of land, Hamisi farmers have
eloped i mplex cropping pattern thal emphnsizes the production of
1= ] e g that pr e food for both human and animal
! ind  use  mng fth { four households in the
1 antificd a \ f species grown during the
I [BLls ni [ nn 11 120, Of all the
P identifind, nan aveing f were crops thal are also
\ sl feed s, v few, such as Napier, which is often’ grown in
tiips along erosion ditches, and esbama and Leucarna which have
een introduced by Lh H=Ch5T and pianted as fence rows and along the
vorders of fields, are grown specifically as animal feeds, But the
ority nre ultivated as dual-purpose food/feed crops. In genernl,
! ire refuctant to grow single-purpose anitmal feed crops Lhal
pete for the very limited amount of land available {o grow
toad for human consumption (Omm et.al, 1985). In response Lo this
traint, the SKH-CKRSP Feed Resources project is emphnsizing the
velopment und introduction of improved food/feed crop cullivars,
luding maize and sweet potato, for the nulrition management of Lthe

I

he random livest b ryation survey provided data on Lhe
gmficance of cul and « fe rops for the management of
vatoch Har f e observations over the year (n =

1hbed), n cul and carry feed was provided by the farmer for cattle
11} ; [

i } it } f  the i Bb% r local goats, and 14% for sheep
i ~ } f cul and carry feeds is sensonal, penking at
ist belore and during the long and shorl rain maize harvests
when the provision of feeds for DPGs and cattle peak at over 50% of
pstock obgervation Figure f
Maize, accounting for 83% of all feeds observed, was clearly Lthe
poriant leed javen lo the livestock, followed by Napier grass

ind Couch granas (Digitaria scalarum) (12X), a common weed of
i Mnize lesves as well as the stalks of excess or
poorly developing maize plants are thinned as livestock feed while Lthe
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women i livestock management

v gurvey dnta and

‘rvalions reported in
984, Mukheb:r et, al. 1984,
have indicated that women play an tmportant

munagement of h

WH=("RkR<] i {1 e

« 0l 1O86D)
. A brenkdown of
; labor shows that
!ufnl f'f [Tti

vestock 1n Weslern Ker
livesl

m time allocation obuervalions of

ticular true in H 51 clusler. ‘Of a random
ng of rect livestock labor made over the yvear, 40% were of
W nrd ung girls do virtually all the labor involved in
wil tor the ammmals and women make a major contribution to
t - feed crops nnd the tethering of the animals (Figure
theit importiant role in ti iny to doy tnsks of
ire, women also contribute a disproportionate share of the
looad/sleed crop produclion, Over the year women
By er of 14.6% of their time (1.8 hours/day) engaged in '
rop produclion, a pposed to 4,2% (30 minutles/day) for £
minutes/day) for male children, and 3.4% (25
1y ) for female childrern.
¥ direclt hivestock Inbor wilh a one-Lthird share of
rop Inbor, adult women in the sample households spentl
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minutes/day) of their daylight Lime over the vear

management of livestock as opposed Lo only 48

(28 minutes) for male children, and

wilh soan Hamisioindjeate thal they nre pware of
Bhort f livestock labor Lthatl is [ shouldered by
itiribute this change to two factors: first, they report
Icare was Lraditionally an  important male activity,

mmereasingly redivected their inbor toward

ortunities, At the soame time, children,

made n major contribution to
n week at school and can
afternoons

veen the intensification of the

Hamisi that has occurred in recent

- herding and grazing (lasks done
‘m Lhat relies primarily on cut and carry
nninmnls the compound, bolh lasks that

UMMARY AND DISCUSSION

1l households approximately 30
n nll livestock related labor, 15
are and 15 minutes for the

ds with DPGs, Lhe Inbor spent on direcl care was

minutes per DPG esach day

management and food/feed crop production Inbor peak
ty January, and March, corresponding to the period of

and planting and the monlhs when there is heavy
ut and carry feceds, Labor bottlenecks, particularly
occur in these months, especinlly in July when farmers
piant the short rains crop while still harvesting the

urrent levei or naoption (two DPG does and Lheir
e s, overall, adequate labor availability in Hamisi
mannge Lthe DPG enterprise (Figure 3). In most
ere 15 sufficient discretionary time avatlable (Lime that
inactive) that it would be possible to increase Lhe
that are being raised and to intensify management

Wi production.

urden of managing livestock and producing food/foed crops
them, however, falls heavily on women (and to a lesser
inle children). Females contribute significantly to Lhe
dny care of livestock (40% of tolal) and perform most of
the production of food/feed crops (70%).0 At Lthe same
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discretionary Ltime Lo devote

stock enterprise. While ndult

1y resting, tolking r Visiting)
omern were | ”,.I N BVEPREE, | “]:‘, :"."__'
‘ation time spent on social snd
ety LY Lransiates o o an RV

WK ) Spent orn e fome petivitie:s

ate thelr remaining dideretionary
whether wonen farmers view fhe

compares favorably with other

SH=CKS51" resenrch n Inbor
livestock keeping in Westorn
al. al, 1984, O Wk s

and livestock holdings in Hamisi pro

selocted households that had agreed

on=farm trial,  The estimates of farm

- of Iand ta cash crop, food crop, and fallow

sketch maps drawn with the nssistance of the owner

household members. 'he size estimates exclude
rented inao;

time allocation melhod of measuring housechold labor

penditure 18 based on numerous spol-check observalions of

Ivie activities over Lhe year that minimizes the errors likely

time use studies that rely on informant recall (gee

hnson 1975, Grandin 1982). 1In Lhis method, 25 households 1n

Hamisi were regularly visited by a trained resident field assistant

at randomly chosen hours of the dny when (he nclivities of all

household members over the age of six were recorded at the moment

they were first observed. if an individunl was nwny from the

compound or nearby fields, another household member was asked to

on his/her wherenbouts and activity. Whenever possible Lhese

were checked by the field nssistant and cases where

formalion was unknown or uncertain were recorded as "whereabouts
unknown™ (2.1% of total).

imple was divided Cinlo five neighborhood elusters ench
contatming five householdd located cloge enough to be visited in a
rengannbly short amount of lime. Each month 40 cluster vigils were
made, rosulting in 200 household wvisits and approximalely BO00O
individunl observations, It is assumed from Lhis large number of
obtervations thal the relative frequency with which a particular

net fw

ivity was observed closely approximales Lhe nclual amount of Lime
nithe activity,




itions of hivest M

143

| were made during the clusler
[ urvey ol houschold daboar allocstion. During each
Hion il L Lthe localion, nctiy ity feeding, inaclivae, 8L,
"t med b { nirol (tethored, herded, loose, etc,) far nll
tock inotl household were noted, 'he provision of cut and
teecia oty the farmers and- the type of feed resource being
I 1 ! AF recarded,
nl ! T one=third of Lhe food/feed crop r a8 work for
L1 IR E T Ce I hvestock ‘18 prbiltrary bul, ig bosed on Lhe
" fiat of  thes e) i livestock feed in Hamist and
th el i L} potentinl foraee 1eld (in ki per hectare) of a
Crog it matze for oulwelghs its yield of grain for human
1} hitn: ot. al, 1985),
[ Lrn Hamist, Lime allod ubion dopla from n loss inlensive
IVe domanagemento systen in nearby Siaya District where, because
f \ (18} Lioy nsities, herding and grazing moneggement stil)
lominate, indicate that males are responsible for the large
jorily (4 f itock Inbor (Conelly el. al. 1986h),
Bise n Ll o obrervaltion 1t 18 clenr that the management packnge
! t ped by the SR-CKSP; which encournyes the production of
o haeld [ od/fecd crops such as improved maize and sweet potato
11t i will rely heavily n femnle labor. Nonelheless, the
netdation Lo g w improved food/feed crops is based on several
11 fon=furm r ireh experience and (s approprinte in the vory
! e farming m of Hamisi where farmers would be reluelant
v fodder arog thal would compele for very limited land
v e for d crop production (seo pages 4-5),
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IDUCTION PARAMETERS OF TSWANA GOATS

! na  breed f goals was: ovaluated for

f with' 200 ATIP farmers in Tulume

L, pPatleistows A ltural Region, e datn indicotes  Lhat

el Lerpal f provement of both milk and meat

} f 137 percent was observed with a death

f b por U Lo Wennmng nge. Mean weig of kids adjusted to

15 [0y Wi 16,2, ‘22.6, 17.8, 24.4, 14,9, 21.5, 15.4

1 } f born femnles, single born males, Lwin born

Dt males, respectively. Mean total milk production

f (| \ wilkh a mean dally production per

15t ne f a tolal of 1,388 litres of

; herd (966 in 174 recorded milkings, averaging *

J 1nv. \t Lt} end of the rmny season in May 1987 mature

ned 40,0 4+ 4.9 kg and mature males wi ighed 43.9 + 6,6 kpr.

hi losse luring i1 Y senson were approximately 10 percent. At

I f the rpir wson in May 1987 the herds were composed of

nt femnles, I percent males and 12.6 percenf castrates.

- I : the form of "madila" during peak milk
luction, Hes and Slaughter of goals were few in number,

INTRODUCTION

woals are an important subsector of the smallholder farmers n

AL Pt sounce of cash income, meat for’ home

n, vyl and they are often exchanged for goods
rVICeR., The total goat p pulation in Botswann in 1986 was

oA incrende of 87 percent during five vears of drought, Over

reent were owned by Lhe traditional sector. An estimaled 4¢ 600

t a lotal of BO,A00 traditional facrmers, or 61 percent owned

IHE4 - Botswann Aricultural Statigli 5

he productivily of Lhe T swann goal had pres wusly been evaluated

i i
Amunal Production Research Unit (APRU) under government ranch
litions. However, their evalualion did nol includ:t milk

I'ntitown, Botswann,

n




MATERIALS AND METHODS

! ! lder fTarmers n Lhrees villapges in Tubume
J 1 | pavticipoted in th Lluay. ALl ponl N oAach
1§41 Wt v ngeed and weighed and clagsified inlo gt
{ R B the number of patrs of permanent incisor snd canine
Leath ) ! gpoals were agonin weighted al the end of the rainy
] ) Mn immd sl Lthe end of Lhi iry season in October, Kids were
La gy 1 it ¥ ! it biekh and bimonthly weights were Laken
Lherent enth | (oY i ind other changes i I Al el e
A1y L { faapn ! enumerntors, Each farmer was
I ! i tre messuring cup which was groadualed into 100
f LNt ' ier to establish base line information, the farmers
Wi | ructed Lo follow their normal milking procedure and to record
#] | i t ok pi led by each goat, measured to Lho
neng Lt 101 P 1ed form hod space for a weckly
record, th each d iubdivided int two columnsg for recording
' ¥ {  JO VM ] i 8!

e farmers st ed used the treaditional mansgement system,
reie thie teaditios ivstem, goals were allowed graze freely
| f villnge nnd/or lands area nnd were kraasled
1" Lthe might. Lhere were usually herded during the Cropping
0 Kidds were allowed t have all of the milk during the first
Lwir weeks nftep t and then milk was taken for family use, usually
the morning.  After milking begon, the kids were penned separately
Lthe dams and wer allowed Lo nurse after milking, and again in

g, Most farmers fod ipplemental mineral-miy.

Reproduct

these,
My 1114
'
[iee g "t
L »

RESULTS AND DISCUSSION

ive Performance

RET 1 females fell 1n Y ‘ateprorics | nned 4 in ‘-{fl_"
t ered o nave reached reproductive maturity, 0Of

or do percent pave birth to 396 kids during 1986 for a

ite of peroent Kidding percent by farm varied from 100

t f rintion between villages ranged from 134 to 142

I L the Tawana gool st Sunnyside Kanch from 1976-83

tedon o 1 kidding percentage with B2 percent of Lhe nannick
il Range Roegearch in

Jotswana, 18983-84 Heport).
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'he mean by

weights of single born

born females and Lwin born males

f, respectively. Mal
woighed approximnte Lthe

0 and 4.341.0

NG Lwing

Bals B 101 Inys of age, respecls

iis | birth w
hig adjusted 150 d 300 days of age
Lid i and Z1.5; and 16.9 and 24,5
single born males, twin born females
Lively, Average dally gain wns B3.7+23.3
I 67.0414.07 74,4420,4 and 59,2+411.9; and
iy for single born females, single born m

win born males, respeclively,

srme -
ights i December 1986 and May 1987 wore ndjusted to n
: with Lhe

1131 i ' 1 I 1 ! neJurie
i i i [ wh I i ¢ 1 H irred 1
1 ! { } Lt I L Ao rms I'ialt which

} ! 1 heas ! A [ rehum and
1 S wbhnormal  grazing in o Ju \ugist, Sufficient
1 | it .r' 14 1 1 1 1 It | ' -‘]‘h.'
| I | everr, 1 BT kid Lwice a ventr
1 1 1) ! ]

| i peraent of the kids born during 1986,

i 1] f Mot nverneed percent which wns

hige) than in Lhe other tw illages From the

\ i i 4N e | 1 isecl Dy

W ! irtwaler digsense, although this was nol niirmed

i 1, bt ine t ot r it 4,

it 0.0, 8, ind 2.0 per i

M I, ! 82 11 My 87, respuclively, Arl
t Liit vilig made Lo edtimale the reproductive
WirT 1 (514 ] I 1=, I and 2891 females of

VAL i Le b SEdl wind 4), 174 379 and 387 kids

f b Al and | Pt il reproductive rate

tobor 15§ itd May 1987, rq i Livisly,
f Kids

niy, weightls and average daily gomn (ADG) of kids: wers
ember 1986 and May 198 Birth dales were obilained on 321
er Wea gt hie npproximately at bimonthly intervals,

Wt n few days of birth. If the weight
ained prior Lo one week of age, the kid was dropped from

females, single
3.640.9,
i oulwetlrhed

single born

1 were

following

were 16,2 and
kg for single
and twin born
and 63.3+12.6;
B4.,2422.0 and

nles, Lwin born
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Milk Production
ne 1 gy ! i i ! i 1 Tarrt ronged f i el
with & it i | 1 el Mean tolal dai production for
{ ] ' 1.8 i s/dny with n mean daily produclion
pert goat of 281 ml, The highsastiaverage daily produclion by a qingle
! 15N | g} crabar—1 Mesn monthly production Pl
farmer way 4§ 1t with o 'peak of 93 lhitres in Decembor 1986, The
} t U total 1 ] Lion by o single farmer ir e month waoas 1n
f h Hgronts produced 231 litres for an average of P02
ier Look n tolal of 13BH litre it milk from’ his
hert furie LIEG Lo 274 recorded milking days, avernging five lilres
I i M i} Wi n addition ta thi amount which wis consamed
Lthe | iy toare normally kept penned away from Lhe herd snd
wed | ] 1 inily, ufter ne mor ¥ milking and agoin in
Ll i f b taken from Lhe goal is
t hulf ! proguction, the highest producing gonts were
f I f tation and production per lactation
\ | end of However many goats have milked
1 i
BTN Lotk ramotheir gonbls in April-May 1987
144 f' the ibastrophi irought condilions, No rain fell on most
farms nfleg LIELLL IB7 und ni nes supplen fed their gonts.
wal Welghls
Lot T i vere lagged in Lhe original weighing of the
herds, size ranged from nipe to B3 goats with a mean
! 170 Ol numbers increased Lo 797 in Oclober
\ to 744 in May 1987,
neighls of 189, 184 and | 173 matiire femnle gonls in May 1986,
boer 98¢ May 1987 were 38.3+45.0, 35.044.9 and 140.044.9 kg,

spectively,  Molure nales numbered 3,6 nnd B and welghed 44.0410.4,
Li4B.2 and 13.649.9 kg; "edpeclively.,  Weighl losses during the dry
HHEON svernged about 10 mireent an nll age catlegories, iowever, mosi
nannies were heavy in pregnancy. when Lthe end of the rainy season
I h woera Liuken, and actual body weighl loss wns nol Lhal severe,

Fhe dnrgest female weighed 55 ki, the lm gest male weighed 48 kg,
g the dnrgest castraled male weighed 52 kg, all age calegory 4, nl
the end of the roiny season in Mny 1986,

Marketing of Milk and Offtake.

iy two farmers reported selling goal milk and Lhis was sold ns
madil in Francistown, nlt an average price of one Pula per litre,
Farmers reported sales of 25 goats nnd slaughter of 12 gonts for home
Aaumption during 1986, Deaths of mature goals were reported as 19
poais were reported lost or slolen. Gonl sales have incrensed

¢ e

partially due to introduction of a marketing scheme.
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pula input ore likely to be feasible, since farmers are
thing Lther than Inhour inl the gonl
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GUAT AND SHEEP POPULATION CHANGES
ON MASAL GROUP RANCH IN SOUTH-WES "ERN KENYA, 1978-1986

SUMMARY

ngie rolnd ;surveys of the same goat and sheep flocks at
W Waas Gl oup Ranch were undertuken in A gust Iy H nnd in Atigust
| UHE. Fhe proportion’ of goats' in the flocks increasoed significantly
from one pt to Lhe next, Differcnces were noted in the proportions
M HeXy tn the flocks, there being more castrates of bolh Hpecies in
tilhn J e avoerage age of the flocks increased from 1978
t (82 ]2 there boing U per cenl more adult female goals in Lthe Iatter
parea L1 iormer year, the change in sheep in the same sex and _.
1L ol e dernt, Both pgoals and .'thr'r-;- were I‘l,r','.-:"!'
el Hon I NG noildia, this being largely due to Lthe change in
Pt Uwrnets atbitudes to amall ruminant production and
\ { } iilability of different yeurs for smnll
! production n descrmibed
INTRODUCTION
\noearlicr paper relnting to group ranches (Wilson, 1978) noted
! Ll Marni groul  ranch projeat represonis a U htional system
rgoing developmernt due to bolh internal and traditional influences
ind nls Lo external inlerventions'', \s such 1t was considered an
ppropriate cenvironment for studying several components -- anima)
ree 1o=ccaonomics and ecology of livesteck production
nodmtinl study was undortaken in August 1978 in response {o
lhese considernlions, Fieldwork carried out al thati time was
nsidered Lo be of addilionn]l inlerest as il followed a prolonged dry
period culminating, in a severe drought in 1975/1976. Studies over 0 ;
g poeriod anitinted are 18780 worild then have provided "an opportunily
[ monitor  the post-drought changes ot the liveslock ensaemble, its
ffeot n ti grnzing  resource, and the social and economic
L uer sulting from such changes" (Wilson, 1978).
ternationnl Livestock Ceutre for Africn, P.O. Box 5689, Addis
i Ethiop
foAnimal Science, Egerton Universily, P.O. Njoro, Kenya
158




niy the animal production  puart ' Lthe protocol (and of that

) celion relating | amall rumipanls) was pursued in HIy
leln Following further changes in priovities, fieldwork was
terminated in early 1941, Conlact was, however, maintained at an
informal level with soms owners. vrought succeeded drought and, by

1R/ 1986, herders were complaining of sever

H SOV

prazing shortnge and

irastic reductions in hivestock numbers sconsequent o very poor roins
in 1954 1R5. AL Lhis stage it was considered Lthal a rapid survey
hich would mpare s "now” gitunlion in Aupust 1986 with n “then" one
r { 1978 ht- proyvide useful information on changes in
population structiure and’ in livestook. mor phology aver Llime. L was
il h Lhnl so1 informntion: from owners could be ablained an the
AT TRT & { il BHerved iges and on thear altitudes Lo sriall

"Himinants,

MATERIALS AND METHODS

Elangata Wuns Hanch

igaln. Wuns Group Hanech is situated belween knjindo and
Ladoknlani seclion of kajinde Districl. The central
anch is docaled at 1Y50's, 36Y35'E  at an altitude of
¥ group ranch standards'ib is ralher Inrge, with about

It available for common nse. In 1977 there were 415

registered members and the lotal human population//of the ranch was

cHotimaled at 3320, According to a "consus" carried out al the same

time,
hend

Livest

the liveslock population w given as 22,640 cattle and 5140

of sheap and  gonts combined although it ig probable that the

iminant populntion was aboul 13,000 animals,
T, eh decreases in eleyvalion from 1750 min the east to 1150m
or 1 L

the eastern aren of the ranch i hilly, occasionally
L -

sloping, and densely wooded, The woslern part i a succession

idstone ridges allernating with grassy valleys on black-cotion

Average annual rainfall is in the region of 100 mm Lo 500 mm
i bwo  periods, principally. in Nevember to December and n
to May (Table 1), The carrying capacily | is probably of the
of 80 kg/hn or one livestock unil (LSU) of 300 kg per 3.75 ha.

SURVEY METHODOLOGY

oM
inggle o wers underinken in august 1978 and agnin in
me fleld workers and the same flocks,  the

to ediablish the population &truclore by sex

ind g, the physical type and the average weights of specific sexes

gonts and sheep presenl on the ranch,

pulntion structure was determined on the basics of dentition,
neipnl eclnsses of animals wilh permanent incisors were

these being those with 1, 2, 3 and 1 pairs respeclively,

159
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class of "4 pairs worn” was - also used in effort

Hri

lotesinbhish the percentage of ammals thought to be nearving the end

i Lhe producltive life, Animals with decidous dentition (milk

1 wWeirt pned to §siX groups in the 1978 survey on the basis of

th growth and attrition: but wers lagsed in one proup only in the

(& ppt imate ages for both species were estimated for the

nitinl ann i f o 4hie 197 urve from the figures provided by

) i Bretorious (1855) for Blackhead Persinn sheep,  Following

b i vound, ages for bolh surveys have been estimated for each
iriate] 15ing the data of Wilson and Durkin (1984).

ieal o dats collected  included: measurements of height at

f siptt reumference, lenglh of ears (nll in cenlimelres);

] I ! by s ¢ of horns and toggled {(waltles) by sex! and

2l kil immes) ofter being penned for the nighl.,  Conl

i i wted and degree of hairiness. I'ail Lype was noted in

160
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RESULTS
tal Numbers and S Mix
sriginnl survos i 1978 included nine flocks omprising 1101
f ind 047 sheep, a total of 1648 apimnls. ALL nine flocks kepl
powhist only soven kepl goats. In 1386 Lhe flocks had been
nted, s that there was a total of 15 flocks with only four of
neb having split into subgroups.  These 15 flocks
animals of which 1098 were goals and 436 were
the 1486 flocks hnd gosls and 11 had sheep, Goals
A of total animalg in 1978 bul were 71.6 par cent in
Lt Rppeanrs that Lthere had been a slight reduction in Lotal
bt vern {he CAr e There a significant increase (X =
=iy P 0W0l} in the numbers of goals compared to sheep.
twa (18 por cent) of the 15 respondents in the questionnaire
Hated tnal Lhey made serious atlempils to manipulate species
| by PO TIE T T J (B7 per cent) e nsidering that the differing:
red naotie there was, however, an apparent
perhnps ncanscious  preference for goals over sheep 1n Lthe Iatter

this being supported by the greater number of flocks with gonls
theshecp and with four flocks herding only gonls compared with
iing onl gonts an 1978, In 1978 two of nine flocks
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Hicnl
(W

. g iyt 1 r E L yler
i SN flark e i IORE i ; : milnt
11 ke 17 1 Les]
[ AL 1 ¥ I i 1 iy i':" { r | lhy 1 j1 Ir1 \ i
15 UL En ()} 1st I (A = 1:]
’ \ 1
]
} P Lher ' r I m
f i I perma NeIson 1y 1986 ¢
nom i el 1 heep with
} b n' 198¢ or the earlier surves: In goals
I oW f Lthe order I 30 per cent., Phe 1neron
] noomsinly, | tunt from the immalure g
ths, &Y indicnting 1 reducltion in breeding
ir Ll R o the period 1984 ‘and 1985
i 1 N goat and sheep floe) j Hib and
Apis
rmanent theiso! pailrs
Mol lemporary
1 ane Ine I ] uped
| G 110 1 10.3 BEBI1NG AL
1 ORI 1099 15, 10,8 1, h H,0 &k
v 16,7 124 7! fLnd b e 3.8
41 6.9 10} 6.7 7.3 34,9 3.4
way of contrast, immature g were found in approximately

Fhr
iotal flock numbery being achieved by

study, grealer

other

B e

clusses, I

proportions al both phases of the
noof mature goats to

1 f small numbers from each of the
e aggumed that wponts  had

performann

Charancleristics

maintained u  sgimilar  level of
ce in the period preceeding August 1986 (o that

(Wilson, 1978) il was stated that neither

considered phenotypically comparable to the

1 nill bast African gonts described by Mason and Maule
b way msidered in 1978 that there had been considerable
t Hlackheand Persinn and Dorper blood into the sheep and of
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bl I nppear te hnwve nlinued
1 batl ! heep but the! tis i Burapenn Lypes in
! ; tirely dighpg
} ipondents, (12 hadlintroducnd axalin: gonls helween 1978
b, @ It teang Galla Uy pe. VAV ET) wnoers bought only
) i i t ght males and females,  Only two owners bought
L} 1 1l il and poamprovemenl progein Wb Naivashn,
| STETRIIE A from Lhe nationslo il regeareh
A | I L Heey inl: ocnl, (ML Iogronls were
] r bt luced olic sheep bl 1, foun f thes
! ke ' in and  tw using Dorpers: only one of thesae
) h I ive introduced es and ont
troduc ! | i fomale
! \ Lty M wil for bolh | gronts and 13 A
BLE
i | f et ri! renetral Ly pe: int thi | GRE
1 f per-cent) were Small East African and Galla and
1 Wi 1l
Horns were absent in 35,0 per cenl of goals in 1978 but by 1986
ol Lot of Mt horns was only 17.1 per cent, this
I SIAT 10,0 e GRS e | 0,001), The
b PO ut horns in Lhe first survey waos
! I to be due in the main to exogenous blood, 1 contrast to
vhen european breeds were quoted by the Masai ns contributing to
i pool, no mention of this was made in 1986 and it is proboble
o grealer anfluence of indigenous african breeds s responsible
{IReY reater proportion f goats carrying horns, There was
ificant (X 5.7y d.f. = 1, p , 0.05) increase in Lhe proportion
L5 having or wattles in 1986 (7.1 per cent) compared
| 1.8/ per ent), which 1s also probably due (o the higher
1] + 1 1t [I .!-‘
Fhe shouldor height of full-moutlicd females (four pairs permanent
inceensed from 64 + 3.2 ¢ (n = 239) in 1978 (o 62 4 S.dem
1286, Lhe increase probably being due Lo n grealer
e dping f Galla blood in the flocks, Least-squares annlys=is
ihcrease e neyghl of Lhe flock )all ages and
¥ g ombined) of aboul 1.8 em from 62.8 to 64.6 cm from 1978 Lo 1986
1,2103 <, psO00T) bul this was due to Lthe changes in nge
| n Lthe flock the phase x age internclion nol being
miant Kg o103 = 0.5, p > 0.05),
fie girth of full-mouthed females incrensed from 72 + 7.4 em in
casbesguanres nnalysis again showed highly significant [I-'l 210
A U ) phase differences for all ages, all sexes and al
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;2103 L
Uilure 1 weighod 4] Ry 28 ey JEE ) rninst
+ ; ' ' f I'he pupuiation weight (MPW
i i nig nand of AN i Lthe | Koarrespecin f
| | [ } [ ! i N Mi=x iy
howaoe t} Gsige 1ol t rifican!
1)
1,1853 ! s
I |'[
1 ! 17 (79.6 pot nt 11 f red
{ ' nty ] tLiner th | 1y haroe et t1 of
' M A per cent) were Dorg % Hed
1 ! nt ere Blnckhead Persian Dorper and 2 (0,2
)
! f todifference (X = Al (e STl i o
¢ 2o pep enl) and s nd (15,8 per cent)
SHHEL nt the (B8 TR ol shoep. with horns, Horns were found
! ! Fhe significant increade (X5 = 44,8,
Lud o I ! prapoction of shoep ¥ waltles in
138 | i il 1 | 19 (1) BE ner cent HisS no "l;‘l"”"']'”
81T | 1
e helpht Tutl=moutn femnles were 6648, cm (n = 131)
1! re bbt 1 ir- 1986, [Least squares analysis
Ehint Gt h cigght of |he whole flock did not
i |IH_F - e A 0.05) ’."“.'-"' 1 I‘}J'l.'i" O '|,’;|j I"i"""-" I_‘.‘-'--.
, 9¢
th of adult females in 1978 was 7744.4 em and was H15.9 ¢1
Fhe avernge girth measurcment of the whole flock did not
1,966 LidT,0 0,0f peiweerl phases,
4 / oL He
hed +4 kg (‘n 1310 i 1 angainst
7.4 H Ly 97) ! 1926, There was o slight  incereasc in MPW
i 2o ), frami 30,1 1 in 1978 10.31.9 Ly i 1986
1,861 ' k I i Ko ds .
* l-'.'1'.:I._"'I'I:' nt
e - [l ¥ OW T e considered Lhat there Wire
Lwi 1 e numopers (ana si1x of the
* inme respordent considered Lhat thero were advanlages to cwes giving
L (i} LLi=1 responses for goals considered Lhal Lwins
thg wbhing  flock ¢ to be increased rapidly,  Of
PErsy e e ponses (o bwinning 1'nogoats, four also saw
an g e hat Lhe dam was oversiressed and two considered thot
f t It mite to rear twing while two proponents of twins

1 iy disadvantiages. The opponentls of twinning ciled
| etk ol (B¢ 1)y, stress on dam (three) and no milk left for human
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[
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Mol owners cons
I it foclor
ruminant flocks
J | (&Y ] (8
Li eat in relnt

! nolds reared small ruminants Lo supply the household
] ! nt for meat (Figure 3), Most goal offtake was related to
reent needs for animal protein. In contrast, although the use of
eep lor home consumption wad very similar overall to thal of goats,
¢ sheep were slaughlered in aboul equal proportions to. all olher
0e] ipecifically following echildbirth., Hospitality was the second
(| 0 I oponts, whily gift: I live animuls was an
ipartant readon for the hkoeping of sheep, Ritual sacrifices were
T iheep, gonls nol being used at all for this purpose
I the use of gsheep to purchase wives was algo more common that Lhe
¢t gon| 10uls were kept o in a minority of cases lo provide milk
L} iehiold but the inability of sheep to! produce more milk that
riv ensurs damb survival is clearly demonsirated. Cash
theuse of small ruminants to reconstitile caltle herds

e [ali LA | have low importance,

I J e Voreiation o
} [ T ¥ trvs %1} t twin laml 1 1
'y vy
it i
] ma ruminnant It lag f oven ‘sald I
rarelyvipmnds fa pravided reply.
fecd wilh mall  ruminanl production
! ponses)y lack of management skills (B);
] formnnee 1): poor marketing channels
] erreed L be nooded wopns ratod 1] ||']'
F'ut minant
Mineral Traditional
conte supplement medicines
f N

idered that climate in Lhe Elangnta Wuas aren was

uencing  the productivity and dynamics of
iween 1978 and 1986 years were rated from
Figure 2 shows Lhe M pre

1on to recorded rainfall,

Hs1ons thal owners had

166



http:ur'i'i.mt
http:i:iS5,,'it(.Cd

.
INCLUSTO?
i | ! 1% | | i \ it Y8 { [
i s ' } re ' ’ i i
} Votin i i ' it \fLOr 6 ven PGS poot
3 falls Ew i i | i he grond
: | ' rovlnt (i | B g 1 e 1 Wirieg
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1rry { ’ } { s, ne leated by populatior
1 i | Wiy Ll L } Hhst P10y A I i AN
) Lo preid 1 raproduct| performan r higher mort
f 1L t b AL populat I (e RS ! i I Jat
| ' { f } | ] i structu i, I st uine,
] I | i) i1 1= I ]
(B 1 '
| hi #r |t It mfer: I botl I
L1 i I bt t} wons due mainly NONEes in age
| ! ! naiure females also increased nltl et
1 woere small L posgible thal continued use of “"exolic'
reed A } { Lthese weirpht o hanges but il was
' LHHE . Lhat” animal WL in exceptionally  good
L thi v e lue, “at leasl in LRt ! il e,
' fiaw et | rept fuctiy performance: or it 1
{ 1 liffervnces in nctual rainfall and Lhus
} P by f bra b 1ae i f Lh bBisbw i 114 ;'-
A rUmIn iy wer neag by families which also had most
uld  not, simall ruminants are kepl
| pariicular to reconlitute alble
tittinbes 'his hypot? el provided Lo the
I , I pl Lo supply demands
e household for g pt Lo supply milk and Lo
t Masal are good Judges I the wvalue of individual r for
productivity, at least rainfall  patlerns can be considered
{ fequent. primary productivity in' this environmendt.
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TICK CONTROL IN MAASAI HERDS IN
EASTERN KAJIADO DISTRICT, KENYA

J1) KA Mear ! L tick-t
| 1 - hvest ¥ 1w pment
: N plinge of Kinyn 05t K Development Projecl
I ! i*e tled: for dis nstrbction, Both
] Y 1} Lerinary service asststed i acanri 1de
PP ) untenance of dips and their acuritide sirenglh. Pard l
Fobhe rationple was thal Maasnl were cncournged Lo gel improved bucks
f I brecding (Sahiwal, Boran) and the purchase of ste rs from Vie
North, L | i which was only pogsible with regular dipping,
! Htural Finn: rporation (AKFC) would not finatce sleer
f 1 I (S} wsuranen of efficient and regular dipping.
th rly 1980 iny dips have fallen in disuse (Grandin
Y Hid hand-spraving has become n common practice (Peacock, 1981).
ls0, Lht el | Flgorow Hek control in the more Semi-nrid parts
; vl s Ledn guestioned on the grounds Lhal il reduces Lhe
B rice I young stock to develop partisl immurnity and thal the Lick
challenge  wod not suthiciently high to warrant high expenditures on

Lhrow. somi gnt on Lhis somewhat controversial situation,

t med Justified t inalyse the tick control practices in three
proup ranches an k. Knjindo located along a gradient from 550 300 mm
wninual eainfall. Fhe paper will describe tick distreibution and its

j rilan ik ns a diseade vector, annual expendilures on dipping and
praring as inocurred by Moasai households in relation to herd size and
LG, \ltention will be given to the shift from dipping to hand-

praving and the inplications for the effic ieney of tick control.

METHODS OF DATA COLLECTION

At pard fILCA's studing of the Maasai Lavestock Production
oy e geneenl disense sury was carrvied oul from Seplember 1982
o Involving forly  houscoholds in Lthe three group ranches.

caltie and 1000 ‘smalletock were subjected Lo #
widegrment of Lheir hoolth status including

FIEOrous
comprehensive tests for

Wy i ) b 1y cwagheln el "ni (1983). During Lhis
IEREounls iwere dong on close to 900 cattle and some 1200

M Wt tddentified [._'. species Lo r!r-t;-rn|1||a- Lthe f|'-~ri|u-ru'_\'
teibrition of the major Hpecies

Ababn, Elhiopia

)
i




useholds, expenditure on health cori Inputs we

months from Saplember 1881 to February 19§

I5ILE were pald o each household by Leained cnumerators

using questionnaires,  In addition o expenditure on heallh cure, datn
ollected on m eiality, disease incidence, cause  of doath, """t""”".‘
f &praying nnd dipping (Peacock, 1984 1LCA [0R]),
Following the change from dipping to hand ying in nnd 1980's,
1] ¥owas conducled in 1486 Lo delermine thi cedurce and cosls
f hoand-spravingy operations, In tolal 65 groups of animals wee
Ived (24 groups of adult callle, 18 of calves and wenners ind 18
o oamallst ke 1 both Olkarkar and Mbivikani group ranches. I'her
rainyy e 14 L5 an time nnd labour, waler sand EF A (R 1 15
AL ynd Oles ¥ wiha, 1986).
RESULTS
ek Distribution and Burdens
netdenc - tick-borne disease wns low: from 600

snnnabions  of blood  amears. of  cattle,

) (3.3%) were positive for

snaplasmosis, one for babeosin and 21 : for ‘Fheiloria, while the
wtter was found in 5.3% of the 500 lymph=node smears anal ed,  Some
f Lhe bl that were posilive for Theileria were found in Mbirikani

ifter their return from the Ghyulu hills further south Lo which they

migrated during the minor drouyht in 14982,

he tick disteibution in the '3 panches was not statistically

erent; Ko overts, pulchellus and A, gemma accounled for BB-94%

he tolal collected (table 1), R, appendiculatus which is the

nagar carrier of Thollerin was rore in all ranches. This distribution
consistent with data presented by Newsor: and Punyua (1978) for a
e environment in Weslern Kajindo,

Fick burdens were generally low, less than 5 ticks per head
inling for 658 1o 73% of Lhe total (table 27T, Tick burdens were
filghest an the driest ranch Mbirvikani, probably because the survey was
ne auring September - November 1982 at the end of a minor drought
id the beginning of the henvy short raing that broke towards: the end
oOctober, pesulting in o prapid inerease inlick infestation (which
aldo caused noderious outhreak of Nairobi Sheep Disease (Peacock 1984;

Cost of Acaricides during 1981-83

it cost of acapicides as calculated from reported queslionnaire
inla varied from 19 Ksh/TLU for medium-sized producers in Olkarkar to
han/TLU for large-senle operalors in Merushi group ranch (table
I annual cost per household was in the order of KSh, 170-250

- herds, Ksh.G50-1160 for medium-sized herds and KSh. 800-2400
arge hervds, On average, oxpendilture in Olkarkar was higher than
ther ranches mainly because producers recognised Lhe risk of

st kever (ECF) in this relatively highsrainfall area and as a
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1bowas) funclioning mosl
crucshl and Mbirikani. Expendituro:
el within a narrow e, but
ipend’ mu s
lown of the dip an he inability
i | with

Lhesor

!hu-
cash
(muirly
osts

hiotic

control by hand-sprayving is that
lume. The high demand for labour
ilions  thal are required, such as
groups (up to 45 mature caltle, up to
) draving them te the enclosure,
L escape, colleclting. walter f
golution, pummng and spraving and finally
ne animals 1o be spraved and those thal have

cuull, al least 3 herders, two apray operalors
i required, Although the Lime of spraying
wnd endurance of Lhe operators, 1L was fairly
0.6=0.7 hrs for groups of cattle and calves
small slock.! To spray n herd of 200 adult
hours during o span of c.4 hours.

imount of sprayv-solution applied was low and increased with
\ ze from 0,6 | for smallstock to 1.4 1 for adull cattle,
proportion of solution landed on the upper parts as it s

o1 fully packed enclosure,

wnricides used were Delnay DFEF, used mostly in
predominantly in Mbirikani (and allegediy
Panzanin), Delnay “F wng applied eilther at the
f 7 s strength?,. Coopertox wuas

oecasionally at '0,3%,

Weleccme is fool-opernted and has Ltwo

therefore needed Lhree operators. IL 'wng 30

} upright sticrup pump but reoquired 20% more
Lecuw nnd Ole Pasha, 1988)

Olkarkar sprayed mainly at 0.05% and those in Lhe
oko Kanch at 0.1%. The reason for Lhis difference




)
il

f i 3111 ' 1] || nLio .i-, I " L it { I {
sd ] tration and the o f 1 pert head, VAL
1=l poerlo {nt t P! i 1 1 TN Y
i 1Y FE Lt Intler Kah, 0,26 for' adull catil
f amallstock (Lalsl 3
/ il element ) Lhe frequey Fospruaying
most Maansni herd s in Olkavkap, wt questioned stated
Lige i ¢ Lt tatling off L
I 1y seatons, such ' a regime would resull in o
] Fhis frequency is much highHer than thal ]
poWhidh wiis 13 operaticns per vear in Olksekar consisgling
n Mbicikani mainly by hin SpInyin I }
litate polential rcosls thre likels Sprayving
been lsled intable 6 resulting in Legyeihdd and 40
prt hanniim, Uaing the recorded quantities of spras
! | ] G nded  concentration of Delriny
i | t 3 4 f { "':'I \ E‘.:":l"h | SL0ck -""’i
i 1l that o medium=sized producer
LEle 1l spraying 32 times » year would
WSt ILES» 133 s ET/PLU) par yenr reducing' these
Y ed I v lower frequency of 18 times per
Aglirs s per, aporalion ‘a totalt of | 2160 mun-hours! per yen)
| ' Lot lower frequency,
DISCUSSION
on' the =t eyH carvied! oul cn 1082=3, it iy evidenl that
vagiado ison iren of Clow thick challénge and the risk of
fe disoate a8 rolatively small, In line with this low discase
] 15 not surprising thal in general dipping snd Spraying
cquent (13=16 times per year)  and that the urgency Lo keep
funclional was slight.
e Al issued Jonns to ranch cammittees ralher Lhan Lo

| producers and insisted thal ilees be mannged a8 sceparale

Keep of Wips was required as oy essentin pre-requisite

il agreements Al present AFC (has changed its loan policy in
tunls ean now purchase steers an loan and held responsible
management ineluding Lick control,  This honge obviates Lhe
nmunolly managed dips and has accelerated Lhe hange to
R ! 63 houscholds for dippine and
1 id wag 865 Ksh oub of a lotal expenditure of 9400 Ksh
16} fr[ (‘A 1HHE)
j 1 F9H4) pi 'd estimale of acaricide (Delnav and
ertox) use an liters per annum! and alaso listed number of
nd smallstock on ench ranch. By converting lolal
AL U<kg unit (cattle - 0.7 TLY, Smallstock - 0.1

il derived from table 5 were calculated,




[y \ ” =
i g aluy 1 { I 4 I ¢ i ! ! Wt Livics 1
1 I t Lt t Xt ur LI VLl B anlelrnrisG,
i) ( { rall  hot cpenditure  for | ind
} iy Lrot itside Lh L,
] ; I-gpenvie | noab the low frequency of 14
\riiu il I 0 iner L 18§ 1 1ol g 1981
{ | {4 h 1 ' f i ind
1) 1 1461 Ar1C]s [ 1rchl
vl wliiel “ir ] 0 Kah /1 - 70=17
I | F | tricd ral £ K1 i} i ol
114 Ksh)L  However, this high expenditu e
f sse Al e hes & Gan L highe
I herd ! It | susceptible bre (Bihiwals, Boran
i f npplied at hand-spr i,
may. be questioned, In particulsr sinese a
the : HKely (Lo reach Lhe parts of Lhe bods
Lh Lie ks, Fatchel (personal communication)
' I flecbive prayved in enclosures,
y ' r i Lhe gffectiven: of hand-spraying,
: Vi
A trequency s genred Lo observe tick burdens which depend:
Lt t Hodistribution and grazing location, sSinee
M 1 1M nspect Lheir animnls almost daily, they have
LA | VIL§ 1550 B SUCH DLUTAdens,
naltier than (r msng trequency, quantity of spray should b
inereased and applied only 'to' the body parts. nmost likely to
niested with Licks, Although this change will increas:
oy and perctreatment it will reduce Lthe frequency as
loirnd L
nond-spraying is flexible and under direct contrel of
tnager, lLick control enn be geared to the differential neer)
ror instance, crossbreed caltle could be aprayed
f 1t Lhat plurs ol 1, Wi Lhe regimes for calves could be

meveomaximum mmumty against tick-borne discases,
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FACTORS AFFECTING SURVIVAL IN ADULT DOFS ON

SEMIARID THORNBUSH SAVANNAH AT 18I0LO

MNINA

chwiirt:

INTRODUCTION

mrss, BOY s not able for rricultupe, 1h
ing: 20% I8 getting |

N high, die 't high 1 pulatio

o theretore production of food from Lthe semi-arid areas has

he anereasing population.

infrastructure in the

food for human nsumplion

] { b -]I'

ini i : Lo 1
1 throug! iIomestie rumingnts e, catlle, imels,
Ithougt sup nnd goals are commonly harded together and! receive
Lacnt Homanagement inpuls, Lhere 13 an' inereas ‘" proporbion of
j ' wilh inercasinge aridits f the envir mment, which indicales that

gonts arey better mpled to the conditions of Lthe ‘arid rangeland.

Uoes: play nlved mportant parl ‘o mainlaining a herd and

Hi%e heir suprvival

¢ system. This implies Lhat their

1: faclol which affect sur

15, theraefore, an important

g )}

I £ 8 Ltr it
( survival of does during
it 15 the surviving does

MATERIALS AND METHODS.

n

T it Ul al a resenr choslation sitivaled on
} Markeling Division near Isiolo, 300

Iy Umiversity of Nairobi,

ntung, Lontzeallee 72,

y W EST GERHMANY.

1H1
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nlluvinl fl vl

1L Phe main vegetlation Lype is a

s DY various \encia s g owill

1] | | vncl i herded thre 1 houl
| I t 1 raging day salavts at 0700he, 15 111be rrupled for
] borehol WHICH | n pant of Lhe station, wilh n
iy rest Gelweern 1300he and 1500he and sndsial 18000, when Lhe
LT e,
! hed iwico a8, year before the rains using
i 1Ll I i i against contagious caprine
s PR Tnjuries: nre Lreated as Lhes oc ur and Pye
127 1 nimil iffecled: by Licks, Rack snll (which is
ilev s ke y L |4 1l morkets) 14 S0 ;-:'l" I Lthe night
| i} lull deaths oceurred aver o reelatively short
WIS R ST Ihie o wos associoted with the drought and
1} refors 11t hrnt terisliics wert ,'lli-l[_\ sod | evalunte factors
SRV tvival ving this drought, Since the sludies wore
Wil ot an a dry aren, survivaol during the dry period wns
i vred be voery amportant . Due Lo Lhe herd struclure, mnles
v few, therefone only females were considered in this
facticr 1alit] 1 were
o (FIY) f VR, v I i |
Weighl
Lrrt filLh ir period
Welght change
ht changoe for the survivors wus calculated as Lhe difference

it the starl and end of the dry period. For non-survivors

uinted the change between the starl of Lhe dry period
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N il f [ " i} {eleeid il Lhye 3 {
1 nat Kid I vaer thalt pen {4 Wk e
L} fis L1 {11 { 1 bl \ | it

[ M Tviet1ms ¢ * l':l_
nomost d ! yhile othes \ irving
} 1 Mmoot Ve Lhe animal | nee 1k had

| i 15 ! urin L LA ' Ol

ANAL
f L HE it A ' ; APfant o
! CULE lependent nrinble i 1w
where the proprrossion modol was fitted
1 Ve ned Hn for o weighled
21 eatimabed us Lhe reaults in
I b ML 10 IS
f

LTS AND DISCUSSION

tndicate Lthat the curvilinenr component of age was

A butstnot the linearc: (< > 0,08), The welght,
d reproductive status were significant bolh linenrly
I L,OOT) ("Tabl !
ht change were | correlated with weight and
Mot g Hificant aye nor weighl change were
b ey I"he orrelntion coefficient between weight
[ 0.001) while that between weighl and weight
i 0,001 ),
{ i survival falls as kidding appronches Lthe onsel

mehing the lowest value when kidding oceurs around

Vo La ' mbined Lhe drought

| B3




It ought ind pregnancy

\ T survival is
ating nor pregnont

hody we 1 ;',I'l' 5)

of survival was for those Kiddiop just
These were! the does with highdst Lody

probability of survival but these were

oductive stress, Middle weight  animals

1virl  but these were the same wnimals

Live stress, Heavy animals though under some
igher probability of survival,

factors affecting mortality in adults and
from this study, were the body weight of
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Ine,

linenr
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L5

i 3 s monrs
tno the studs

14 (T &5 BT il they were neither

$i=4 ' 1 'y ' 1 y miy s i iK' L | EReT ted 1o SULV LV

JPa ) | WA OOy reseiin whil { sy

f 1aedcd ) wird grht o imel ha Vo Liowieg urvival  Chan  Yight

3 | 1] b 1 plained by the olos relationship

prpoduiet ) (SR imd body werpht Phee middle weight osnimnls

{ G ght animils were not.

| lu {13 et to hoth lactalion id pregnancy. The

1t 1 | e m 1 Hidding Just bhefore or at the start of

bl oLkl tnp bhear loactation over Lhe dry period, hod

} t urvival thon animnls which were prepnant over

| NE i i Kidded ‘at the end of the dry swvason, Since

| 16 | | 1 hiphly tgnificant effect on survivnl we can

L1 Lhat nals dactating over the dry period were more st ressed,

mportant when considering asonnl o maling.

{ ortality dos should be mated such Lhat they do not kid

{ th | {1 he REY 1 must ha pointed oul that pood forape

RILEER 8 ol ¥ final stog o pestation 15 imporiant to incrense
1} { 1=t wh | nerensecs thelr sur i,

['hy LRLTE L t praclical dmportonce and a compromise betwesn

th b w rable etfcets should be nttained, This is so becausge 11 15

I oot Lhat kid: lve since they are the product of {he system

lams: hove to survive to purse the kids and produce more kids.

way ol downg this would be to let does kid at the start of

f Wit} \ ind supplement them during the last days of gestation

nerease bhivth wetght of kids, The other alternative is to let Lhe

' the middle of the wet senson and supplement them at the

it ol the dry season  1f  they are still Ilnctating heavily,

mentntion in, this environment cannot be by commercial feeds (

and etergy feeds) due (o the econonics pnd sometimes

It 15 however possihl to plan grazing such that a
homestead 15 preserved for these animnls. Also the
Acacra pods can be harvested ond stored to be used
i these animals,

stntistical
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Lohidson, 149861, although 7the lalter tend to have

sy Lem: wo recent studies in Norlthern Kenyno

stimates of both levels and causes of mortality

i These tio studies used vepy similat

tion of data, and while they were both in

getation Lypes were deferent,  This hos enablod

pared, which has revealed some interpating
important differences.

MATERTALS AND METHODS

lward heuhl iTicl, W 1th n considerable by h '|.1:|]_-r-n:']'|1 Y
onents were Acacta tortilis, duosperma eremophilom,
infall ‘was biomodal with a mean of 425 nm per

onment:was situnted in a semi-arid  thornbush
kms east of Isiolo in Northern Kenya.  The rhinfall
mean of 510 mm per annum and the altitude was 1100

ses the foundetion stock were selected from

East Africon gouts in a similav envivonment. They
t} tradilional system, with herding out during the
ul N enclosure for the night, In the first
herd wias subdivided inlo two. The fivst group had no
he traditional system of management.  In the sccond
Innun vacoination against contngious anpring
o AStrategic dosing with an anthelmintic, and the
nernl supplement in the night enclosure. In the
bt whole heri W flrserand | itmtlarly Lo '!i"
I Hroductaon, University of Nairobi,
) bl Kenya
rzuchtung: Lentzeallee 72,
i, WEST GERMANY.
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rarment rorinighitl recordswors Lnlan—af—bhoda

Wi, i ntibvion, il Sield andg 1o coneibicon, bhe dnllors being
LM bundandpe and grecnness of the herb Inyenr. ALl barths
! ol recoraiic n Loy oecur”red.
whunever possible o post=mortem cxamination was. cavried oul on
! fer L hy T el inly very occasionally was o velerindrian
] fLy il Li- 11kl it were Ltrained Lo carry oul a systemalic
\ bt f i 1 plion of | Ltha jcarcass, using o standard foro,
I priah tmost all post-mortem examinatio Lo be made o firesh
i i 0 3 i 1NN diInenosis wias mnod subnsenguontls By n
LA nnrial
I \ fodeath word uped ns | unknown' for
Lhis Wil i ! 1 maord ination, “doubttful forr thag
gxamned bul wWhort g nosis was nol considenrad possibla,
emaciation pHnoumonin', "parasiles’’, "nredators”, and
I neon f ) \riely ol sporadic condilions of low incidenco,
RESULTS
detolied analyvais of the Incidence of deaths at Npurunit, UsINgE
j puar model, showed thal the health program did’ nol resull in
rnificant decrease in omortalily, and so for the purpeoses of the
prosent study the two groups are Lreated togelher. The general levels
fodenths for diffor Agn groups, for sach logation, 18 given in
vl 0, from which be seen thal an both locations the level was
thy ul particuling S0 At Ngurunit, Fhe normal patltern of
sy orinl hoancreasing oge, until the females enter the
bireeding YRy al 1810, However al Ngurunil there is a
remarkablo roeversal betweern {h youngest age groups, although al
W i tarcund 20 wooks of agel Lhere 18 hittle difference belween
ible 2 gives the distribution of Lhe deaths amongsl the varous
iusnl cotleyories. In general the similaritios are more marked than
lerence Hossibly the main difference 15 1n Lthe déaths due Lo
parasites.  The principal cause of Lhis was due Lo a high incidence of
nurinsis ot Nguruml, which was only. observed in Lwo case il
he higher number of "unknown” cases al Isiolo was largely
) thed with o high incidence of deaths during a very severe
lrougnt ab bhs location, for which there was not roeally a comparable
it Ngurunis lhkewiso Lhe cases of "empcintion! were all
] lated wWith Lhig period.
1 ¥ L W 0T L (R RS [EFFTAEI (8] LIyE YIaricus cilHeRs 15
; b ! Fhis shows more clearly that the effect of Lhe
11 EI0] wie imost severe for the breeding does. I'he main
neey nppenr o be Lha age distribution of- the pneumonias,
) g the nhth mcidence of ‘deaths 1n the adulls al Isiolo.

iimuarities are the susceptibility of the post wesning
predation, and the lendency for the incidental conditions (Lo
oAb 1N masy age groups.
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Y n o protects the very young kids
iHHeL  HRT truchion 1o Voot L FIrEE it weeks of hifo.
A Lroan Lhis 18 101 suclthing  twice a day, This 18

o ronsing mortagily (#0 F R O T Foesulls

10NV I

fplden

that at

pearing Lo

! Winy fifferences belween these two

| i Wit netdence of connuriagis, being high at Ngarunit

Wimogl abser | Ha0] o Fhe incidence of wild carmyvores

§3] S | ' TS ind the iy difference Lhat was observed Lhat,

ght |} i s for this wits Lht noidence of domestic dogs,
i he former, but rare in bho lattec,

feered I death nmongst Lhe adolts al Isiolo, was

=Lt Lo the does that were lactating al Lthe time

nol Ltoo serious provading it v

Lo or prognancy. Lowesl mortality

i | vntered the drought with moderate body

. and o until around the end of the drought.
CONCLUSIONS

he general levels of mortality for these poriods at Ngurumt and

| hipgh, at 40 and 284 roespeclive as usual this was

morked pre-weaning (24 and 16% respeclive The traditional

purunit; f protecling the kigas up Lo b woeeks of age In

baskols, noeds more thorough evaluation, particularly over Lhe longer

het severe drought al Isiole clenrly showed the dangers of

nones i ney and Lthe himportance of

ante body reserves at the onsetl,  The incidence of  coenuriasis may

e that Lhe domestic dog is a much mere imporiant host of Lthe

UL Lpe worn, than s Lthe wild carnvoroe.
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ISEAS] IF GOATS AND SHEEF IN KENYA: AN OVERVIEW
)
1.G. Wander
INTRODUCTION
Hesep are wmportant GUT af red 1t Although th
i I } ik time, they h } } nfined
it nighl to protect then wweinst w 0 CArNTIVOrs imd
{ sy Vvhe: snimnls o threanks,
' |
1. I pgoat ind sheep in Kenva falt into two
£ | 1 ease
f Erotyy v\l Mwangota et al,,

} wi | 11 [ r major problem 1 il h o« pocie

V3 i los, L1 n k “and Mycoplasm
135} e, mattly pathoyenic for poats,

P Feved um I VO g 10 d wicasi1onally

VAT ¢ W ot uhes 1105
diseases Slow (chronic) Progressive Lung Diseases,
Hrogrs tve 1nterstalaal pneumonia caus a
retroviry maetd naAVaTrus,
neep pulmonary adenomatosis (SPA) a transmissible lung

imcer, caused by o virus suspected Lo be a retrovirus
though still unable to grow 1t in vitro.

I Maedi/Vigna. affect sheep over venrs old and are
it e will antial sheep  population except
51 18 N lear evidence to dale thal gonls suffer

(A4 Fhe two diseases may be present in Lhe same
ind can oceur concurrently i individual animal
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. il L) & ¥ pect
- ieed Ll Past i ’ {ica
5 i i b . {11
I | W i cannol T'
| ! [ €210 iLh Loy l R e ) A '
: t |l Lholog) | IriaLynn ol o
pe i) t I L L ibler showin 1
. P | 1 bhis oo nt
i f Moed I it
£ | fi 1]
! gl f t
1 n gra I Nns J {
1 1] whern Lt ! rax | poned I't have a
Butl e ‘ iy l1 I i5e8 all Jobos hoveoa uniform
, 1t 18161t wlhitle dr Lthers, arnterior lobes may show more
: | I the rest being emphysematous, I'he cul
frac 1 IR RN 1y, N exucats an . be expressed, cus can be
¥ i f orochl tosndvancod cases.
111 ViN] y A enlarged and almost neoplastic.
! Snd: show Imereased thickness of inleralveplar
pla I i e oanfiltration and extension of hyper plastic
- | i ) ; l muscle | rits, Fher b iymphoid
i i 1al 1 wilLl 8]} 101 bronchiol Tale lopd  vessels,
I et I AR wre Ly pici 1 interstitial
P 1 ) nina ! iseg Lhere may be involvemenl of the brain,
{ L | { | ! n PpUralIve Heningocneepnniitg,.
| Populmonarsy enomatosis (SFA) 18 essentially a lung cancer,
thit artias several white and scatlered foci,
pread Lt Lthe lungs. Thoey later fuse forming large gray-
I [ Uiten thoe anlérior lobes ars invoived 1‘.-1:.]'
145 ipreading throughout the lung lobes may be encountered,
1 surface of affected dobes is wet. Hislologicnlly the
JHastl cells may be cuboida v tolumnar and compacled together or
tptibtorm growlihs lining the alveoli; bronchioles or even
Ultraslructural studies have shown Lhem t e type 11
1 ‘ casionally thoere are melastases Lo pulmonary lymph

Diagnosisyand Control

111} wiln Horinous pneumonia and pleurisy are almost
rlait i be dun to Fasteurella haemolytica. ' Goal lungs with similar
. i weleriological culturing, even in ases: of outbreaks,
I pasteurit] o . PHNSUMONIC mycoplasmosis,

A I (53} oW LN aE T inichl S1gns.
] vontections of Macdi/Visna and SPA require histopathology
tirmalory diagnosis,  However, there is profuse fluid
i it Lhe neoplastic lungs in cases of SPA which may be

ifts the hind limbs. This finding is diagnostic,
on where there 18 concurrent infection with Maedi/Visna.
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i@ colected an Lthe vicintly of the JLCA slation af [lebra

FhET nowea: Lol L NUNBEr  OF  pwes  wilre  produ INE twink moroe
1ent e apopuiation: with, an average litter sizo of only 1.04
UbwWInr g et ioJust d%s  Efforts wére initinted 1o select and
pronfic s tiock Ssintlar tosthi Bt hina gene in somo
| 1116 forinmo s cince oviulalion rate 98 more heritable than
iplyin the latter is more subject o environmental

n L J Dlamewng addressed befory) parlurition.
wughiterhouse sludy showed thal oyer 70% of 608 ewes s impled

Figure L) owern pregnant, and c24% of thoem with twins,

. h { \ twinning rates of 4 o 104 roported under

L1 ' f atalyy 1885). Pregnanl sheep were

red throughout the year indicating year-round brending,. We

i e tho erown rump lengibh (Noden and Lahunta, 1985) that

1 neeptions. comncided with periods of  beller fond avallability

rata-Mugerwan nnd Tehelye, 1987). The obsorved disparily belwoen
teEnaney and partumtion rates suggests high prenatal reproductive

ibhaer proguction syslems sludy underiaken in the'sCentral
hia hag wi that the av ge peasant had 7.2 hvestock: 4.2
VI I4) eattle, 1,2 (1=17) sheep, one poal and an equine for
1 port purposes ((Mitk wsin=Mugerwa et al,, 1987h), Their biomass
vent was UG e wilh an annual dry malter (DM) reguiremoents of
| \Wwerage land holding was only 2,5 ha, Available dry matter
e whal was derived from communal grazing pasiures was
Hateo ot only B2 L, or 67% of reguirement. I'he qualily of
vl | | was il 1OW .

8 olher amportanl causes of reproductive wastage in sheep are
e genital diseases,  Field experience has shown that
p¥iebhclenosis (aue to Campylobactier felug var intestinalis),
neliosis (due Lo Salmonella abortus-ovis), listeriosis,
10818 (knzootic abortion’ of Bewes ), loxoplasmosis and
heligsis are present an the Ethiopian population. Some of Lhese
1568 ana olthers nol presented hore also cause lamb mortality which
wh 35% especially during the first few months of life (Njau et
i ind < and Table 3§). Ihe combined result s that

imbE A I per awe per year, Figure 3.

OTHER POINTS TO CONSIDER
1 tucgins have demonstrated Lhe advanlages of :-npp]r-!lli'nhn‘}'
i J T i LT, Bl traojbiongl farimers; who own
of the population, have limited resourt 25, Under Lheir
ronment, nutritional inadequacy and poor heallth have Lo
rie through strats supplementation and treatment. The
tor: research {o find oul how Lhis can be economecally
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fir 1 th 4 1 iction it Liie procuction ralems,
ecing Lamb Mortality
AT 1o pa1 1 1 nmeny and nutrition in
1 ind oAl ¥
i i 1 11150 pert and post-natal lamb mor MOILY
I 3 \ iy whal s the sl=effectivencss
I L opretregust prior 1o recommencing
? tor ant iclior 4] traditaona larming
rtaker mulli=disciplinary
" I Lhime only the role of the Animal Reproduclion and
[ be highlightled. Our rko1s being
it the Addis Ababs wloir, the TLOA witch stations and
o pensunt farmers,  We are or will shortly be:




i g NICOEe, #lone | ¥ mbination wiln
| prechel by =120 dayvs of gestalion ewes
Iamos Lnal anay WWLer early lamb moroydily and
[ fd nutrition and heallh managoement on

ibsegquent performanece of Lthe lambs,
woeaning sirateios can be deveieped i
sy iy cycie and reconceive (sell flushing)

vie Lhe natural pastires.

Lhe right- direction, 1.e., 18 Lhis = viap|e

i sheep 15

simultaneous performance of this work in
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Pable 3: Age specific cause of

| 452 15987
Yoo of
Cause animals
Fascinliasis 471
Perinatal mortalitys 219
Mismothering/starvations 143
Coenurosis 67
Phueumonia 26
[:IJI'\'IIHWII 23
Diarrhoea 20
Accident 15
H]n.lt Y
Abomasal impaction 9
G.I. parasites 7
Congenital defects q
Pulpy kidney disecase q
Lung worms 4]
swayback 3
Lactic acidosis 2
Predation ]
Dystocia l

1027

¥5tillbirths + abortions included

NA Not available
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Figure | Main sources of supply of highland sheep to Addis Ababa
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Figure Z:

~

Schematic of causes of poor repraductive perfermance of sheep
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Figure 3:  Cumulative ovine mortality at

[LCA Debre Berhan station from June |982 to June 1987
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RECENT ADVANCES IN VIROLOGY AT KABETE

RELEVANT TO SMALL RUMINANT PRODUCTION

F. G Davies I

INTRODUCTION

Virus diseases of amall ruminants in East Africa have frequently
determined the success or failure of an enterprise. Bluetongue and
Akabane virus are widespread in all ecological zones of Kenya (Davies
and Walker, 1974 Davies and Jessel 1685) bul cause no problems in Lhe
indigenous small ruminant populations. Exotic wool sheep and Lheir
crosses do however suffer losses due Lo bluetongue unless a
vaccination programme is followed, Exotic goat breeds do not appear
Lo be as susceptible, Antubody to Akabane virus is present in cattle
and sheep and goat sera bul rno fostal pathology has been identified
and altributed lo Lhis cause, It is likely thal the indigenous
animals are relatively resistant Lo Lhis virus in Lhe endemic areas in
Alrica.

Epidemic discases such as Rift Valley fover, and sheep and goal
pox have historically been shown lo cause significanl losses in small
ruminant populations, particularly in sheep. A tick borne disease,
Wairobi sheep diseasw, 18 by far the most pathogonic virus for small
ruminants in Kenya. Lossos of B0-90% of the flock occur in indigenous
sheep and goats (Davies 19768, Terpslra, 1970 Davies 1988)., Some
aspocts of Lhe natural hislory of {hese diseases which are relevani to
their controi will be discussed.

I. Sheep and Goatl Pox

Epidemics of sheep ana goal pox follow introduclions of infected
or recovered animals into susceptible flocks or intermitting at water
heles. Movement of stock for grazing or 'trade purposes is often
accompanied by outbreaks of this disease where they come into conlact
with recently infected animals. Spread through flocks of 8500-500
animals 15 rapid, and occurs in a period of 6-10 weeks. Aerosol
Lransmission has been shown to take plaze under experimental
conditions and there is evidence that haeoatophagous insects may
effect transmission. The close night herding of animals uncder most
pastoral conditions facilitates spread by both these routes.
Morbidity and mortality rates vary and it is thought they relate to
the agn siructure and disease history of the flock, A nortality rate
of over 40% has frequently been encountered although 3-10% is more
usual, Young animals suffer greatest mortality,

l.ihﬁ;/';-'IRUL(.l(}‘i", ".Ea,-l_nr-ih:':-i'} _If'r.m'u:;r{:‘}]__i..z;bér;lia;ié;._‘
P.0, Kabete, Nairobi, Kenya.
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A modified live virus vaccine has been developed at Kabete which
has been shown to be immunogenic and completely safe (Davies and
Mbugua, 1985). Animals may be vaccinaled at 12 woeks, and the
immunity lasts for at least 2 years, it is probably  hfelong. The
vaccine has been shown to be safe for all exotic and indigenous small
ruminants.

The capripox virus strains found in Kenya arc pathogenic for botlh
sheep and goats, unlike some found in the Middle and Far East which
appeart to show levels of host adaptalion. These strains from the
Middle East were however serclogically identical with Lhe Kenya
striins in fluorescent antibody and serum neutralisation lestls
cartisd oul al Kabole (Davies and Otema 1881), I'his vaccine strain
has polential for much wider use in the Middle and Far Fasi, Il has
already been successfully used in both these aroas.

II. Rift Valley Fever

This disense occurs as epizootics in Kenya and during these many
thousands of ‘cattle sheep and goats sbort and die (Daubney et al
1931),  The disease is caused by a Phlebovirus which is mosguito
transmitled, but other haematophagous dipterans such as Culicoides may
also troanamit it (Davies and Highton, 1980). The epizoolics occur atl
5=15 year inlervals and appear to be related to rainfall (Davies et
al., 19B5). A modified live virus vaccine is available which is
widely used. However Lhe sirategic use of this in the face of an
epizootlic would clearly be more cost-effective than the annual
vaccination programme which is generally followed, Efforts have been
made al Kabetle in recent years lo analyse the epizoolic conditions and
Lheir relationship to the generation of epizootics of Rift Valley
Fever. This hus involved the extensive study of the biology of Aedes
musquitoes breeding in dambos or grassland depressions which flood
during Kift Valley Fever epizoolics (Davies 1975, Linthicum et al.,
1984), These studies have been correlated with the vegelation indices
in epizoolic areas monitored by salellite remote sensing imagery
(Linthicum et al,, 1887), The analysis of rainfall and satellite
imagery does allow the pre-epizootic condilions for Rift Valley Fever
to be identified and strategic vac-inaltion programmes to be
instituted.

Inibial artificial flooding of grassland depression in a Riftl
Valley Fever epizootic area resulted in the emergence of very large
numbers of Aedes mosquito larvae (Linthicum et al., 1984), This
species foeds oxlonsively upon the disease hosts (Linthicum et al.,
1985). Larvae were taken to the laboratory and allowed to develop to
the adult stage, These adulls were then assayved for Rift Valley Fever
virus by the inoculation of hamsters. Virus was isolated from
laboratory reared adults thus auggesting that the mode of inter-
epizeotic maintenance of Rift Valley Fever virus was by Lrans-ovarial
transmission (Linthicum, Davies and Kairo 1985).
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A very high titre of Rifl Valley Fever virus is attained in the
blood of the sus: vplible disease hosts, which are commonly the exolic
cattle and sheep in Kenya, Other species of mosquito, in particular
various Aedes (Neomelanjcovinium and Stogomyia) and Culex species
become infecled after feeding upon the viraemic hosts and establish
lransmission cycles. Culicoides spocies occur in large numbers in
Rift Valley Fever epizootics and may play a role in the transmigsion
of the virus by mechanical means (Davies and Highton 1980), They have
been shown to be capable of transmission experimentally after
interrupted fecds, Aspecls of the generation and propagation of a
Rift Valley Fover epizoolic require further study,

i1l. Blue Tongue

Blue tonygue 18 a disease principally of wool sheep, bul losses
wer rogularly encountervd amongst the cross breeds which comprise a
large part of the commercial sheep industry in Kenya. The Dorper
broed and the Suffolk or Hampshire cross Mnasai or Somali Lype sheep
are susceptible,  Pure Red Maasal or Black Headed Persian sheep are
insusceptible,

Soma 10-11 of the known 24 serolype of Bluelongue have been
iolated from clinical cases of the disease in Kenya. One sirain has
been isolated which is distinet from any other known world serolype.
At present, a single pack vaccine is produced which contains 7 of the
most commornldy isolated strains, The highly pathogenic Kenyan sirain
has also been altenualed and is included in the vaccine. At the
Inboratory, it 18 generally found that the wvaccinalion of sero-
negative sheep results in production of virus neutralising antibody to
Z=4 'of the constituent attenuated wvirus slrains. Challenge of the
vaccinated animals suggests that there is a level of group specific
immunity, for the reeoonsns to virulenl strains in sheep with no
detectable neutralising antibody, is qualitatively much less severe
than 1n controls. In the field, the results of wvaccination are far
more successful than the laboratory testing of the vaccine would
suggest, Farmers are adamant that breakdowns in vaccinated flocks are
rare. Annual re-vaccination 18 recammended, and at presenl il is
considered that the production of a Llwo stage vaccine, each of 3-14
sirains 18 nol neceasary,

IV. Nairobi1 Sheep Disease

This wvirus is transmilted in Kenya by Rhipicephalus
appendiculatus (Neuman) (Montgomery 1917).  Most outbreoaks of the
dispuse occur in known R, appendiculatus endemic arens bul some have
occurred beyond these, In some instances, this has been due to
ecological changos which have favoured the extension of the veclor
tick beyond its normal range (Davies 198BB), while in others it has
been supgested that Amblyomma variegatum might be involved (Daubney
and Hudson 1934). Experimentally this tick was shown to be an
inefficient veclor of the virus. K. appendiculatus Lransmites Lhe
virus lrans-ovarially and trans-stadially and the ticlks are not
sterilised following feeds upon immune or insusceplible hesis (Davies

208




]

ind Mwakima i:i-“'v:_'J ag had earlier been BLULL o tod (M F.‘.;:--llirl'}' |',i|'|',‘-‘. K.
pulchellus does not transmit Lhe virus trans stadially nor (lrans-

irlally 1o Kenya but Lhere is evidence lo suggest that it may do so
in Somalin (Pelligrini 1950), ' Nairobi Sheep Disease i8 nol endemic in

weats where K. pulchellus.ocours in Kenya (Davies 1978a),

Sutbreaks-of “Nmrobi Shoep Discage Occul followlig the movemenl
of susceplible sheap inte Nairobi Sheep Disease endemic areas (Davios
1978b), or wherse attempted tick conlrol regimes have broken down.

Local changes in the vegetalion ecology within and at the margins of

H, appendiculatus endemic zones are induced by the periodic high
unfall cyeles (Davies ot al, 1985) and very inrge lick populations
uild up an oareas whure :-IJ:I:-' pecasional .“j.l"-';!::r'l:l:. wiuld lr.:'.'l_' Iu'l:ll

pulalions are highly
susceplible and Z2/3 to 3/4 of all Lthe animale may die of Nairobi Sheep
Disease,  Where the Llick populations are maintained at a higher level
at all times, virtually all animals will be found (o be immune {o

Nairobl Shoep Disease and no disease occurs (Davies 1378a),

L
found earlier. Here, the small ruminant ot

'he changes which produce {he exlension from t(he R.
appendiculatus endemic areas would be detectabla by remote sensing
satellite imagery, The deloction of such areas is of paramount
importance and would provide the basis for a vaccination or tick
gantrol ogy. In truly endemic areas for Nairobi Shoeep Disoace it
18 not rocor mded that this stable state of endemicily be in any way

ajlored.

V. Akabane Virus

Fhis virus is pathogenic for foetuses in small ruminants (Hartley
1977) and problems have been reported from Japan, Israel and
Australia,  The virus has been isolated in Kenya (Melselaar 1976) and
a racent host and ecological study of the distribution of antibody to
Lthe virus has been made (Davies and Jessett 1985). This showed that
there was an apparent endemic state for Lhe virus in Kenya., Very high
proportions of the catltle populations in all the different ecological
zonos from high altitude grasslands to the dry Acacia savannah have
antibody to the virus. Sheep and goals were shown to have antibody
also (40-60%) but no arthrogryposis of the new born has been
encountered to suggest that this virus 1s pathogenic in Kenya, IL may
be that the breeds are relatively resistant.
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PASTORAL SMALLSTOCK DEVELOPMENT

GiR: i-'i-‘]‘lI anda A. l.r-:m:m!
INTRODUCTION

In directirosponse Lo the ongoing Sahelian drought of the early
1970's, Lthe United Nalions Enviromental Programme (UNEP) and
Education, Scientific and Cultural Organisalion (UNESCO), joined
forces with the Kenya Government in 1976 to initiate a programme for

wrch ealled the Iulegrated Projecl in Arid Lands (IPAL) into Lhe
wises of desert encroachment and solulions to Lhe problem.

I'ne International Desertification Conference of UNEP was held in
the following year, Thoere then ensued a decads of research involving
descriplion, experimentation, synthesis of conclusions intg management
guidelines for the study area whkich was about 12000km of Rendille
country in Marsabit District. A considerable body of information was
nmassed (see [PAL Technical Roports 1979-1986), not least on livestock
of which smallstock are jusi one componont.

Following on the publication of management guidelines the West
Marsabit  integrated Development Pilot Project (WMIDPP) was initiated
in 1984 in three communities, in part of the area where it has been
making considerable progress.

Meanwhile however, the greater part of the smallslock population
and their owners remainnd unaffocled by the work which had been done
which was inacoessible Lo Lthem in somowhat erudite scientific
publications, AL the same time the trend of declining productivity
which has been begun during the Sahelian drought a decade earlier
steopennd,  The following contributory factors in probable order of

inportance are listed:
(1) Increasing human population

(1) Increasing sedentarization of nomnds and their livestock

(i) Increasing  disease among  livestock aospecially  Lthose  in
settloments

{iv) The disastrous drought of 1983/4

I'his trend 1s on a collision course with Lhe decreasing carrying
capacity of the environmentl in the vicinily of seltlements which will
inayitably lead to more serious famine Lhan hitherto seen in northern
Kenya,

v Liveslock I.:e_-w_-impnmn'i' Motivator and Facilitator in Chief
Development Office, Diocese of Masarbil, BOX 281, NANYUKI
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In 1983 the Developmenl Office of the Gathdlic Diccese of
Marsabit initiated a programme of Development Education in cooperation
with e Kenya Governmenl and various parish priests. The programme
has operated throughout Samburu and in parls of Marsabil District, It
involves Adult Literacy, Leadership and Awareness programmes, After
Lthe firslt two yours it became apparent that the pastloralists in the
Diocese also needed urgent help with their livestock both Lo
rehabilitate those who had fallen below the subsistence level in lerms
of stock holdings during the drought and to raise Lhe long Lerm
productivity of the flocks of thuse who had slock bul which were
producing well below their potential,

In March 19806 we Lherefore initiated a programme of Famine
fichabilitation and Livestock Development aimed at using Lhe results of
the aforementation research for the benefil of the people and their
gyock,  This report reflects on the first 20 months of operation of

livestock Development Programme.

MATERIALS AND METHODS

Smallstock are fundamentzl to the existence of pastoralists in
vamburu and Marsabit Districts, They provide food - e.g. milk, meat,
blood and hides and are used for many social activities such as
cementing bond relalionships, blessing camels, (Soriu), dowry, wic.
More recently they liave become increasingly more important for the
purchase of goods, in particular supplementary food (carbohydrales)
and aven as contributions to attend our courses!

Prior to the drought it was estimated (Peden, 1984) thal there
were the following humans and smallstock in the two Districts.
(See Table 1).

fable 1: Smallstock and human numbers and Densities in Marsabit and
Samburu

MARSABIT | SAMBURU : 'I'O'I'AIL .
Molsture Index ; 7.0 -' ) :
Area km | 73,952 | 17,521 | 91,473
Human pop” II:-::!;lt}' : 17%:3 : | --1.;1 “ SRES “_:
Spallatocy . 543,071 (| 245,943 | 779,014
iy e R e I T L)

Livestock TLU per person

Cattle-Shoats TLU's




From table 1, it ‘can be seen that Lhe whole area is dry, with
Samburu Distriect heing semlarid and Marsabit arid. The area under
study is large (91473km“) and comprises 16% of the surface area of
Kenya. [t 1s quite inaccessible with poor roads none of which are
metal led,

The human density i1s low in Marsabit, but 1s more than three times
that of Samburu, Although the density of small stock in Samburu is
iwite that of Marsabit, the number of livestock TLi's per person is
less,  The ratio of cattle to sheep and goats in terms of TLU is more
than twice in Samburu when compared wilh Marsabit which reflecls the
swallability of water and perennial pasture in Samburu although these

ire rapadly disappearing,

The main method of approach has invelved Development Education for
Leadership Teams in Action (DELTA). Discussions were first of all
held with elders, Chiefs and Goveriment Officers at the compunity
level to determineg their needs and privrities regarding livestork
development .

The first priority was for improved supply of animal health
products which wns non-existent in many areas. We responded to this
by invabing the communities to choose and send potential livestock
Development  leaders for training courses held in their areas. The
criteria for particapants was that they should be livestock owners
with their roots in the community: youth should be accompanied by
elders and women were encouraged to attend., Each communily was
required to support their candidatss with a contribution towards the
food consumed during the course. This may take the form of either
rash, a sheep or goats.

The main emphasis on the courses is to use the Psycho Social
Method of problem posing rather than the more traditional approach of
‘filling ewpty vessels with knowledge! i.e., banking method.
Practical examples with living animals are given throughout and
participants are encouraged to handle animals (camels, cattle) and
smallstock in particular.

We believe very strongly in the two following statemenls;:

a) A degraded environment can only lead to a poor animal,
"Kutotunza mazingara utazorotesha afya mbaya kwa mifugoe’

b it is better to prevent disease than to cure,
‘Heri kuzuia ugonjwa kuliko kutibu’

The main topics are as follows:

1) Enviromental Conservation
11 Animal Nutrition
111 Animal Hushandry»
1V Animal Health
v Livestock Breeding

vi) Javestock Marketing
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The courses last for one week. Déspite our emphasis on animal

husbandry and preventative medicine, the moin need expressed by almost

all of the parlicipants in the courses is for vet/h inary supplies, In
due course we hope to steer pastoralists gradually away from this
tunnel vision of the problems of their livestock bul ireanwhile we have
estublished several drug sales outlets which have for tbs time being,
received priovity over other forms of livestock development at the
community level,

After the courses we follow up the participants with meel ings at
the community level and elders are invited to choose one of their
candidates who have attended the course and who is considereod
trustworthy, ete,, to sell the drugs,

We oblain drugs, minerals, etc. direct from the pharmaceul ical
companies with whom we have negotialed wholesale prices.  About thirty
different drugs are available from five companies, Before supplying
the operators of the oulblets we add 10% whie)i becomes the commission
or reward for the operator when he retires the funds salisfactorily
after checking his accounts and balance in stock. Any shortfall o1
the latter is paid for from the 10%. If the shortfall exceeds 10% in
value, the supply is automatically withheld, Since there is such a
demand for animal health products we find that if the supply 1s
stopped the community bring pressure te bear on the operator to pay
outstanding debts and then the supply is resumed. By supplying drugs
on the rotirement of vash we have been able to establish a revolving
fund at each outlet.

In @ rew cases, a communj)ty has itself paid for a defaulters
debts and then replaced him with someone more reliable

Additional checks on the sales are made by insisting on signing
delivery notes for all drugs supplied, issuing cash sale receipts for
111 drogs sold, maintaining proper accounts ledgers and posling of
price lists.

The Government supply of restricted drugs (Part 1 Poiscns) has
been dnadequate in many areas, so we have been invelved in this also.
We have done this reluctantly and are now limiting supplies of these
drugs to vperators who have attended at least one preliminary and one
follow up course,

The capital for the initial supply of drugs (approx. KShs =000)
15 supplied by us and we estimate that in all from B0,000 to 100,000
KShs worth are in circulation at any ope time. Since there is a rather
casual approach to the use and misuse of such 'loans’, we have decioed
that any new communities must raise the capital themselves in futurs.,
This has been done two places recently where committees have bean
elected to supervise the sales which in one case elected their Parish
Priest as treasurer.

Other aspects of smallstock improvement have involved breeding
and marketing. In the case of the former the gradual introdvziion of
improved but tried genes is underway. This takes time and we have
done little more than initiate this part of  the programme to assess
the potential and the problems.
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At present 18 out let ire operating.  From the Figure and Table 1,
the following conclusions are drawn The most successful conmunities
A1 Lthose which are in the most remote areas, e.g, Gabbirs. and
among  the idille at Kargi and Koiya and Samburu at Gatab, Barsaloi,
latakwen, ete. We believe that there are two main reasons, Persons
living 11 weh areas have elected to do so fer the good of their stock
and 1ndirectly themselves, Those living clocer to towns e.g, Maralal,
¥ ’

Marsabit, Laisamis and Baragoi have some allernaiive forms of

subsistence and are also subject to  the temptations of town life.

fThe three R's are not reading, eriting and ‘rithmetic but Bussa,
Chang'a and Miraa'). \nother factor in the success of the Gabbra
out lets hos been the strong supportive role of the Parish Priests.

It is our policy to complement rather than compete with Government
or other NGO's in this field. Reference to Figure 1, shows that very
tew ot our outlets occur within the areas of the WMIDPP and FSP/ASAL
Wamba Division), also we do not operate within the main centres
themselves e.g, Wamba, Maralal, Baragoi, Loivangalani, Marsabit and
Moyale; indeed some communities such as Dukana are best reached by air
as travel by road is much slower and more expensive. Although MOLD
veterinamans are posted to all Divisional headquarters and some AHA's
are found in vemoter communitres, they have great difficulty in
reaching the people through lack of supplies and tr sport.  We
therefore believed that our programme is truly complementary to
Government and 1t encourages people to keep their smallstock in the
better pasture. away from major centres all of which show signs of
desert encroachment-'~ione degree or snother.

Since the drought of 1984, smallstock have suffered several
diseases which have prevented a full recovery of their original
numbers., [t should be noted that during the drought all kids and
lambs were slaughtered at birth as a matter of pulicy to reduce the
burden on their mothers, This means that a whole age group is missing
frum the recruoitment to the population. Such animals would normally
be breeding by now.
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Mojor disecases af mallst o K are;

lieclminthiasis
curopneumonia (CCPP in goats

Contagious Capring pl
stly in sheep)

J.o 0 Enterotoxaemio (mos

we supply_sax_different bypes-afianbhamintics for emallstock but
preter avallable in bolus form as they cannot be diluted,

CCPP has been endemic among {he Gabbra goats since Iate 1985 and
they have soffered enormous losses,  We oblained 5,000 doses of COPP
vaceine with greal difficulty from the 0K Vetlabs at Kabete bul 1tias
vgbamated that we were able Lo cover less Lhal of the population at

risk before the upply ran out. furthermore, the efficacy of the
vaceine was questioned and 1t was difficult to deliver to remote areas
without an aircraft and refrigeration. We have therefore had to
resort to using 20% oxylelracycline at about the 7 time the cost of

the vaccine per animal as virtually the only effective cure,

With regard to Enterotoxaemia, supply and administration of the
vaceane to remote populations of sheep has presented major problem

which we have not fully overcome, Apart from the need for
refrigeration which again necessitales the use of an aircraft, the
vaceine is administered by two injeclions six woeks apart, The
logistics of finding the sane flock in a nomadic population afler such

a poriod have proved almost insurmountable although 1t has helped to
charge for both injections initially and to brand animnls at the first
Iinstance,

In more humid areas ticks are a problem lo smallstock and four
different acaricides are on offer. So far Sevin powder, tick grease
and Delpav are quite adequate as regular dipping has not been
possible, and there is little or no resistonce to the less potent
acaricides.

A total of over 194,663.40 KShs of drugs have been sold in 26
communities and the funds brought to account. If all this was spent
on smallstock this would only amount te 16 cents per animal, but it is
ronsiderably less a5 much as spent on cattle and a little less on
comels,

4. Livestock Breeding

Improvement in productivity may alse be achieved by introduction
of improved but tried hreeds. Blackburn and Cartwright (1987) used
data from Marsabit District to show that the sheep could be more
productive per unit of pasture 1f a larger animal was used. His
simulations did not include pgoats but, the occurence of the Somali
Gianlla which 1s about 10kg heavier, in the adjncent North Eastern
Frovince tends to support this idea for goats also.
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Wee have to date introduced/or translocated 190 sheep and goats

tor breeding purposes as follows: Seo Fig 2)4
1 Eight crossbred dairy bucks from the GK Farm, Naivasha, to
Bavagoa, Gatab and Dukana, 8Six remz n and have offspring.
11 Twenly Boran Sheep (mostly) from Maikena te Baragoi, Most
survived and have offspring.
111 fwelve Dorper ram lambs from Nonvuki to Marsabit and Mt

Kulal, They contacted pasteurellosis and then died. Two
at Kulal have offspring,

R One hundred and fifty Somali fat rumped sheep and Somali
Galla goals from Malka Daka (Isiolo) to Gas. The males
ftor immediate sale but a8 breeding flock of animals are
kept to produce pure offspring within the District. It is
too early for results.

1. Livestock Marketing:

In 1885 a number of Joans were given to assist pastoralists to
snitrate markeling, The programme was not well planned and very few
of them have been repaid as the money was often mis-spent.

Meanwhile we are assisling one markeling group at Mt. Kulal and
three cthers are an the planning stage. However, we are much more
cautions an issuing loons and now demand mere stringent assurances
before entering into such arrvangements again.

Nevertheless, we are reassured that offtake of smallstock is
increasing both through the activities of the WIIDPF and also a number
of traders who have initiated marketing in particular amung Gabbra of
their own accord.

CONCLUSTONS AND FUTURE PLANS

The programme is both popular and viable, There is need for
regular follow up which has hitherto not been achieved fully., Plans
to hand over this progromme to Kenyans from the Diocese are underway
and should be completed within the next six months, and we have every
confidence in its future success. The senior author will then
initiate o parallel programme called FARM CAMELS (Food and
Agriculture Rescarch and Management; Camel Advisory, Management,
Extension and Liasion Service), which will concentrate on improving
camel productivity in the same communities where we have already
established contact.
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