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HON. PAUL JOSEPH NGEI, EGH, MP 

MINISTER FOR LIVESTOCK DEVELOPMENT 

Ladies aid Gre:trImen: 

I am 'ery pleisd to be invited to open the sixth workshop of the 
Smnall Rumn ant Collaborative Research Support Programnm. I recall 
opening h,. svleord Smoll Ruminant - CRSP workshop in 1982, but today,
I am ev.n more pleaed to be able to address the first joint meeting
betv.een tht Kenya Veterinary Association (the KVA) and the Small 
Ruminae' CRSP. It is perhaps surprising that this has sot taken place
before slrn:c so nay common interests are shared by the two groups.
However, I understand that previous CRSP workshops have always been 
opera to all and indeed several Veterinarians are participating 
scientists il the C US P Programme. 

Clenrly, the whole sphere of small ruminant production is of 
imentle importan' . to livestoc' development in Kenya. In the pa ;t. it 
has been ustr, l to place more emphasis on cattle production than on 
shete-p aid goat production. In many areas of Kenya, this is 
inappropriate since small stock are riorr numerous and more suited to 
varying climatic conditions. There are some 14 million small stock in 
Kenya producing approximately one third of the total meat consumed. 
Sheep and goats are i major source of food for pastoralists. 

For example, whet !':ompared to the cow, dual purpose goats which 
have been devoloped for both moat and milk, have lower maintenance 
requirements. These together with their good performance in Western 
Kenya, has meant that farmers are now accepting goats as able
repincers of the cow. Because of feed and land scarcity, there is a 
trend in Western Kenya where farmers are increasingly turning to small 
ruminants, and the number of cattle is being reduced. Human 
population needs are increasing so rapidly that a mixed farming system
where crops and livestock are raised together becomes a very
attractive under-king for the small scale farmers especially because 
it generates not only meat, milk and cash, but also adequate

quantities 
of manure for' good crop and pasture production. There are 
750 veterinarians in our country, one third of whom are members of the 
Kenya Veterinary Association. 

As you all no doubt know, the Kenya Veterinary Association is a 
voluntary professional association committed to the improvement of all 
aspevcs of animal health, production and welfare. I am glad to note 
rthn t itr td,n,: committed to the scientific advancement of the 
v-terinary profession itself. Its activities have been increasing 
over recent years through meetings, publications and the development
recently of regional branches to encourage veterinarians to come 
together and to share information and to develop strategies for 
disns,, control. 



I gather that a tiadition has developed where one of the ;VAscientific meetings each year concentrates on a single species ofdomestic livestock. Last year, I understand there was a meeting ondonkey diseases and management and before that a meeting on 	 camels 
attracted record numbers of participants. 

It i rppropriate, therefore, that when sheep and g:nts are to bethe subject of such a meeting, it should be held in collaboration withIIi group tfhat apecinliseN in so many aspects of small ruminant 
t'eseiaarr h. 

The Small Ruminant CRHS' was started in 1980 with funds from the 
Ministry ,)f livesto(:ck Development and United States Agency forInt-	 r nional Dcvlopment (WSAID), and a number of participating
Unitcri States Institutions. 

The- two major objectives of tht. Kenya Small Ruminant CRSP are:

1. 	 T-.?d,.velp arid carry out research on dual purpose goat
produrtl{in systemri which will contribute to increased 
production of food protein through meat and milk as well as
manur'e, and to improved cash flow through marketable goats and 
goat products ill small scale intensive system,: and 

.	 To provide training which will increase the longterm
capability for research arid development on sheep and goats in
Kenya, and other countries with similar farming conditions. 

A farming system approach is applied by the multi-disciplinary
teaIm of scientists in pursu't of Small Ruminant CRSP objectives. The
disciplines involved are Animal Breeding, Systems Analysis, AnimalHlith, Animal Nutrition and Management, Feed Resources, Agricultural
lr,nomics and Rural Sociology. 

In 	attempting to fulfill the first major objective, the variousr-spenrch disciplines of the Small Ruminant CRSP have made commendable 
prtgress in the last seven years, and 1 will only mention a few of

hrem. The genetic foundation for a possible new breed of 	 the dual 
ptir-pose goat has been produced. from a series of crosses among localand exotic breeds. With simple management at farmers' level, the milkyield of these dual purpose goats ranges between 0.5 to 1.2 litres per
day. At the age of 	 one year, dual purpose goat yearlings weighbetween 18 and 26 kg. This range of body weight is the same for matureloci East African goats, With a higher level of nutrition and
ranpg,-vn(nt, thes, production levels will no doubt be increased. ToImprov, nutrition for the dual purpose goats and livestock in general
(., !hl ilr-m, ! ij]e feed conservation techniques such as 	 hay and
silnge production have been developed and a wide range of suitable
criltivars of high quality forages have been developed and farmers arealready growing them. Utilization of improved dual purpose crops for
hlrtiIrn food and animal feed for 6xample, sweet potatoes is also,'nfie'rrangd. Also, increased feeding of crop residues and industrial 

-roducts e.g. molasses and brewer's wastes is recommended, 
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The Small Ruminant - CRSP has also developed a vaccine against
the most important pneumonia of (i.e. CCPP)killer goats together with 
a simple arid relialti diainostic test for it. A vaccine lor 
lueartwnt!r, the deadO ,and widespread disease of goats, sheep and
cattl, is also being dveloped. Experience of small ruminant dineases 
ha.n|ttil;hown that .preveitive nmasurres stuch as timely va.t-inationm, health 
management arid good nutrition are the best options for all stork 
proc¢edures and especially small holder.the stock 

I would like to see a concerted effort by veterinarians,
extension workers and workers inresearch emphasizing this need for 
preventative mnawiires in animal production. All of the various 
technologics developed the Ruminantby Small - CU SP are constantly
being tested by simulation and on the farms for their economic 
viability and socil acceptability by the farmers. 

Small lhuminant - CRSP scientists have adopted the farming systems
n'svairch tpproach in which the resuarcher and the farmer partners.are 

Through this partnership, Small Ruminant 
 - CRSP have been plattirg
goats on farms siince 1982, anrd testing out the various dual purpose
goat rearcm-h pa-kages. There has been a significant placement of 
goats on farms. It, 1986 alone, a total of 144 female goats 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 improving our local goat flocks in the whole country. In the 
current phas, the placement of goats will be accelerated and a total 
of 350 goats will be distributed to farmers. These goats will be 
tested together with :ll the other component technological packages 
that have been devel<cprd by the Programme since 1980. 

The second objective on training and building of research
capability has also had excellent results. I am pleased note that,to 
to lte, 3 Kenya research officers are being trained at PhD inlevel 
the USA and 17 others have trained at the MSc. level both in USA and 
1k '. Besides, many research officers have been sponsored to national, 
regional and international training workshops ard conferences. 

I am also pleased to note that funding otfSmall Ruminant - CRSP 
has been extended up to 1990. 

In conclusion, Mr. Chairman, I would tolike take this 
opportunity to thank all the participants and donors for their
gener'ous support to this programme and to wish all of you every 
success in you deliberations during this workshop. 

It is with great pleasure, thst I now declare this joint Kenya
Vvterinary Association/Smill Ruminant Collaborative Research Support 

" .'M1), s,:ierst ifN' workshop officially opun. 
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APPRAISAL, OF A MATING STRATEGY AND SELECTION CRITERIA FOR 

EVOIVING A DUAL PURPOSE GOAT BREED FOR KENYA 

l
F. kl , T.C. Cartwright], M. Okeyo 2 and S. Tallam2 

INTRODUCTION 

IncrernwL d dual purpose goat prodiiction inestubnljshnen Kenya requiresof a breed which willenvironment, and 
live and thrive in theproduces meat and milk efficiently.breod is required That is, awith the capability to live, grow, reproduce, andproduce milk 'mvat-ridgiven an improvedis within but practical erivironmlentthe constraints thatof the farmers. The intensity ofproblem varies with thethe degree of severity of the environmentalconditions. 
 Th(- purpose of this paper is to illucidate the conceptualb,,'eeding strategies that are followed in developing a dual purposegoat for lIt.nyn, to update on the present research resultsouttline and toa possiblh selection criteria. The basic strategies areonly apfplicable to dual notpurpose goats, but are possible noveltechniques that could be employed and adaptedspecies to other livestockand may be useful in other tropical climates for improvingmeat and/or milk production. An assessmentconsiderations thought U) be 

and restatement ofmost important willappropriate mating 
be used at basis forstrategies and selection criteria employed, 

Mating Strategy 

A first step for may genetic improvement is characterisationanimal populations for ofthe multiple traits that cummulativelydetermine lifetime productivity and efficiency. The average milk

Yield and associated vriability 
 indicated that selection withinindigenous breeds of theKenya, Gallo and East African,to accomplish was not sifficientdesired production levels within a feasibleselection within these time bybreeds (Ruvusna et a]. 1983:goal 1985; 1986). If aof 200g milk per day for each family member was towith higher levels Lie met, goatsof milk yield were required. The ToggenburgAnglo Nubian had been introduced and 

to Kenya but requiredai nutrient. to survive and produce that was 
a level of care 

not. feasible onforms. Therefore, neither the smallselecting within indigenous breedsimporting "improved" exotic nor 
approach~ was 

breeds was feasible and a differenttaken. T[he two indigenous populations were screened frontflocks that emphasized milk offtake, Individual doesselected from were visuallythose flocks for large, sound udders and teats.selPcted, plus other unselected East. Afr-ican (EA) 
These 

and Galla (G)wo-re nanted, either naturally does 
or by Al, to imported or locallyTIogge nburg (1) and Anglo Nubian (N) bucks to produceV1Is; TxPEA, TxG, NxEA anid NxG. four 

thf.y grew, 
Data fromt these Fla indicated thatproduced milk, reproduced aind survived at satisfactorylevelS (WuVUna1 et a1l. 1986, 1988). 

I loxas A&M University, College St~tion, TX 77843, UISA2Ministry of Livestock Development,.',ox 58137, Nairobi 



General conclusion from the results revealed that a now synthetic 
or composite breed established from multibreed combinations was the 
most logical and practical appr'oach for obtaining a DPG for Kenya. 
Therefore, a decision was made to proceed with developing a synthetic 
dual purpose breed. Four breeds, composed of the 2 indigenous 
breeds, En.,-t Africnn (EA} and Galls (G)i, and -the 2 imported dairy 
breeds Toggenburg (T) and Anglo Nubian (N) are being used in the 
formation of the new breed (1/4EA x 1/4G x 1/4T x 1/4N). Detailed 
mmting de.,ign has been reported (Cartwright, 1984). The combination 
of 4 breeds assures that during stabilization of the breed, less 
heterosis will be lost due to recombination, The 50% exotic 
inheritance will be surcrior to the productive (meat and milk) 
potential of indigenous jdapted breeds. The possibilities of the 
crossing of the two types are widely recogniscd in Kenya but have 
lacked well defined, highly integrated framework of crossbreeding 
strstegict; that ar-e prerequisites for a successful breeding program. 
The adherence to ont- breed and its crosses is distinctly to be 
preferred to mixed r7rossings with several breeds which prevents 
roncerted selection ior improvement. In the past where crossbreeding 
hans been eniploytd tis the process for livestock improvement in the 
tropics, quick benefits have been realiped, but this is a short-term 
strategy and requirv's increased Qupervision and management input to 
make such a strategy of continuithg benefit. The need and importance 
of creating new breeds as the future hope for livestock improvement in 
tropical countries is shared by others (Lindstrom, 1976; Bradford et 
al., 1987). Such synthetics have proved especially valuable as a 
means of incorporating improved productivity with adaptability. The 
four--breed composit synthetic possesses essentially' all of the 
dosirable traits of tb, Fl, but also creates a population which is 
very responsive to .,.lection to hold or increase production traits 
(milk and growth) while selecting for enhanced adaptability such as 
resisiance to internal parasites. 

Another major research area being addressed is development and 
characterisation of different goat strains to optimally match 
different geographical areas and different management and feeding 
.trategies that exist in Kenya. Our studies (Cartwright, et al. 
1985) have shown that a goat of genetic potential for a mature size of 
40 kg. and L peak milk production of 4 kg. results in the near maximal 
level of productivity which the smallholder environment would hold. 
Though a bigger size genotype of 50 kg and peak milk of 5 kg. would 
produce more, this type of goat would not withstand the environmental 
variations and periods of low feed availability. This demonstrates 
the importn'ce of synchronisation of genotype and production resources 
on the farm for' efficient animal production. A 1/2 dairy exotic x 1/2 
indigenous provides an optimal combination for productivity and 
hoirdiness for the smallholder production system with medium level of 

S!0 in,ringcim,'tt and nutrition). Intensive goat dairying requires a 
higher level of milk per doe and the solution is a larger fraction of 
exotic dairy breeding (3/4 dairy x 1/4 indigenous) combined with 
selection and high level management and feeding. A semi-arid 
environment with low level of management and nutrition requires higher 
level of hardiness which is mediated by increased level of indigenous 
r,',eding '(3/4 indigenous x 1/4 dairy). A breeding plan being pursued 

to cater for the three major types of goat feeding/production systems 



in Kenyh (intensive dairy, sinallholder environment, and large flocks
of semi-arid environments) is shown in Table I. The mating plan for
,volving a dairy breed and a breed for semi-arid area using the new 
synthetic dual purpose breed as a base is outlined in Figure 1. 

Selection Criteria 

Selection strategy for the new breed is an essential part of the
breeding strategy. The intentions are to use the synthetic brood (1/4
EA x 1/4 G x 1/4 T x 1/4 N) as base genotype and initially us(" asimple index for ranking or selecting for dual purpose potential. The 
traits to be included in the index are: 

1. l)airy milk production per year (Xm)
2. Total offspring yearling weight (Xy)
3. Mature size (WMA) estimated as weight at maturity (Xw) 

A feasihbe and appropriate approach in the absence of estimates
of genetic parameters is to initially use a weight-free performance
index based on selection index criteria that optimally combines the
different economically important phenotypic expressions of a genotype
in a particular environment such that the excellence with respect to 
one of the traits can to a certain extent compensate for, but not
entirely overrule weakness with respect to other traits. This implies
that the function of the measures on the various traits to maximise 
is: 

wIx 1 + w 2 Y2 + ,.. wp Xp wix i 

Where 

I =" index 

wi'.s = economic weights 

xi = are economic traits 

Assuming that all the traits have equal importance, then the 
function to maximise is: 

x 1 + x 2 + ... xp so that w i = 1, i.e. all traits have equal
economic weighting or of equal importance, and should alao satisfy
the following conditions: 

a) It must take on its smallest value if one of x i = 0 whatever 

the values of other xi . 

b) Must take on its smallest value when all x i are smallest. 

c) Must take on its greatest values when all xi are greatest. 

d) Order of ranking is invariant under magnification of any of 

the scales used to measure the xi . 
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The sitIst mathematical function that satisfies the four Cond itions: 

-x
I k I ) (x 2 - k2 (xp kP) 

Or 

11(xi-k i ) 

Where ki minimum value of trait xi, 

III this way an individual that scores lowest in any one trait 
automatically has an index of zero. However, if the index is to rank 
individuals, this procedure is inadequate, for it necessitates that 
at least ) individuals (those with lowest score of zero for any one 
trait) tie for lowest rank. This may be avoided by letting = (nki
rain xi - mu,: xi)/(n-1), where a is the number of individuals. The 
value of Ki may be on the large side, but since it is small enough to 
prevent zero values of (xi - ki) from occurring, it is reasonable 
enough to use. 

Another concept to use is "PRODUCTIVITY GAP" or comparison "TO 
THE IDEAl," whereby deviations of each individual's value from the 
"ideal" is used for ranking the individuals. In this case selection
will be for the smallest absolute deviation values from the ideal. 
For the traits thai. favour smallest values, minus values or 
reciprocals may be usted, 

Initially the prop qed 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
weight combined with dam's milk yield and then will shift from
individual records to progeny test records of the daughters for milk 
pr'oduct, on, total yearling weight of offspring(s) per doe kidding and 
individual mature weight. Doe selection will be based on own 
lactation production, total offspring yearling weight per kidding and 
individual mature weight. 

IOE ENI)EX (DI) (Xm - 1r) (Xy - Ky) (Xw Kw) 

FUCK INDEX (131) (Xy - Ky) (Xm - Km) 

Appendix A gives examples of the rankings and selection criteria of 
bucks and does. 

7 



Large Scale Field Multiplication, 'Progeny Testing Dataand Recording 

There i.ineed to establish elite flocks of synthetics andcontinue selection under field production conditions. In order toeffectivrely utilize data for, continued improvement through selection,
-r-r&,wd -.kcping program, poss&bly iivolving Selected farmers, will bedeveloped. Artificial insemination and embryo transfer will beemployed as feasible 

t ' 
and as needed to test and protmuigrte elite bucksb3 frhelfOu U y mtrs, ass.ist farnert with recordkeeping and recoverbu- ,, iderit ifid with proven, outstanding performance. This phase ofthe pri ganin is only at the conceptual level and definite mechanism or 

details will h(:- % ,oied out if] futtiure. 

RESEARCH RESULTS 

Apart frotm the major thrust of developing a new dual purpose goatbvf-ed, useful inform;1tion it;beinzg collected on the brved flock. Thedat is being ara-sed arid is providing useful information on growth,
rilk pi d" orion, r'v-r()utJt ion and marLagement nutritionand informationthil, will be useful ini the efficient utilization and general
impn wu,erit of goat proiuctiorn in Kenya. Past reported results have
included charactor-in.-ttion of breedn and crosses for gr'owth arid milkpr odutiton IIuvunra et i, 1987, 19 8 5 , 1983), reproduction (Ruvuna et a1. 1987; (ikeyo et, al, 1985, 1985)), mortality/adaptability (Ruvunaet i. 1987; Okey el. al., 986, 1985), gene'ic par eters (Ahuya,1987) and marrrgemern (Ruvuna et al. 1987, 1985). Recently completedstudis lre summaris -d in Tables 2 and 3. The weights of kids ofdifferent breed grouil'; at birth, 4 mo. and 9 mo. of age expressed aspercent of inean weil. ts of AfricanEast (base breed means) are in
Table 2. In absence of interactions of breed gr-oup by stage of
growth, the columns of relative change from birth L) 4 mo. 
 of age andfrom 4 mo. to 9 mo. of age have expected values zero. theof Thus,

resualts suggest interaction of breed group with stage of growth. The,auaes of this interaction may be due the indigenousto dams that didnot have enough milk to meet the genetic growth potential of thecros-bred kids arid/or is due to the relatively early growth of EA(-m'npwired to the other breed grot ',s which would be an indicator ofa,,daptability of the EA breed. Since the relative change from birth toI mo. is negative, the positive, relative change from 4 mo. to 9 mo. 
may indicitt- om-ponsatory gain. 

Table 3 shows the effect of pregnancy and lactation on bodyw-ights of EA, and G. The results show increase in body weight up to1 during weight up to 12% during
vi pri.gnancy and loss in body


.la1', err Three 
 possible biological implications of this finding
a1r''; 



I. 	 Enstimuti s of body weights without adjustments of piegnrancy and/or
lactntion or conrtr-lied time of weighing are biased. 

2. 	 There is eed to supplement lactating does to prevent loss 
condition during lactation (and adverse reproduction and otheyj, 
effects). 

..... Tei nd to, either develop corrt:ction factors tx) adjuit body
welights for prognancy aid lactation or develop uniform Weighing 
proced ti rc-,. 

9 



i. Mating plan for a dairy breed
 

I6/8DATRY X 2/8MIG!,2OtUS DAIRY BPJ=~ 

T ~ NAtKUI0-AN; FA = EAST AFFICAN; C = GAIA
 

~ting plan
'U for a breed for send-arid areas
 

X 
 (1/4TIA1/4Nx1/4FAyl/4GI I 
4I
 

________EXw["STYTIC 
BR "
 

5/Ex1 W18 / x 1/8Tx/8N 

N T (6/8 R vE) X (2/8 DAJ FG,y) St4I-AI [IRIJ" 

.iqure atingplans for evolving a dairy breed and a breed for snii-arid area 

10
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Tab Ii le(.oniended genotypes to opt ina I ly wotch tr.,e mojor goat
prtodut t ion t emrs i n Kenya 

Phy. icit 
nvil ronn,:rtl 

'Typt. of 
breed 

Level of 
Temporte
IlDnry 

Level of* 
Indigenous
lnhcri t nct. 

Glnotype Projected 
Opt inma]
ProdUr t ion 

lnh1ri
t ance 

Sma IIhol dfr in I purpose 
lIV i ollmnt goat. combining

both hardiliess 
and product ion 
II uj ual 
]pI'0po01" i lls 

50% 50% (J,/4FA,l/4G 
]./4T, 1/4N) 

Milk 4kg 
Mature 
Weight -40kg 

I t-mi II'l M~Hi11 
comf111, rc( i a' I 
; ai rlcoirv 

PrUoduct loll1
((lmbi ned with 7r,.1 251; .I/BEA, I/RG, Milh 4 g 
9)'d Ilmnuageliemn 5/8', 1/8N) Mature 
and f ed i ng Weight =50kg 

Senl Il ar Id 
Env i fi-li.n If 

Ilicr,',(sed
hr,1hr adapt a 
)i Ii ty ('omlbined 

wi . InIont and 
milk 

25% 75% (l/8 A,5/8G, 
I/ST, 1J8N) Milk=2kg 

Mature 
Weight=35kg 

.....................-
I - . . 
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Talehl 2: [1retd grcup least squares means of weights expressed as 
percentage of East African, wit-h the change in percent
rlative to East African fromn birth to 4 mo. and 9 me. of age 

.. .. .re Birth 4 muv. Re IatiVt 9 o Rel -ative . 
Group Weight Wvtight Change Weight Change(BW) (W'I (WI4-BW) (W) (W9--W4) 

G 130.0 103.4 -26.6 HO0.] 6.7 
I .EA 110.0 110.2 +0.2 119.3 +9.1 
NxEA 110.0 108.0 -2.0 ]09.2 -1.2 
TxG1:0. 0 15.9 14116. 1 .9 
NNG 140.0 118.2 -21.8 126.9 +8.7 

t) 

F'A (2.0) (MR) (11.9) 

ih'rordfr d H10 392 142 

l~tr:, lirin t squlure Inis (kg) of East African 

Tablt. 3- EfCfot of pr1 gnanry and ]a,:tation on body weights expressed as 
I'o-centagei ('1 5 Ro pre and postpartumn, least squares means, kg 

AGE OF DOE 

("2ssIifica!ion 2Yji 3YR 4YR 5+YR 

Fiast. Men'': 

5rto pre fnd postpartum 24.9 29.0 30.5 30.7 
111o Pre .4 3.4% 3.0% 3.0%
 
mo pre 
 3.6% 5.5% 8.2% 10.7%

Imo pre 8.8% 13.1% 14.8% 17.9%MI)of par 12.0% 9.7% 11.5% I 10.1% 
Imo post 0.4% -4.1% -1.6. ij 0%

2nio post -1.2% -7.9% -3.3% 1 0%3o pos t -1.6% -5.2% -5.9% -0.7% 
mso post a --12. 1% -8.2"0, -7.2% . ....... 
 ...... .... ........ 
 ..... . - - ...........................- -- - r-...............
 

No reco:dI1 in the class 
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Appendix A
 

KID KID 
 KID DAN DAM 

NO. BWI YWT NO 	 IHIK 


S.0 
 3213 	 94.56 

608', 2.0 21.0 4470 	 81.12 


3.5 21.0 3215 87.20 
608, 2.5 22.0 3195 102.60 
6089 2. 20.0 3188 78.40 

6090 3.0 
 21.0 0219 84.80 
6091 3.0 21.0 4508 115.00 
6093 3.5 22.0 4319 118.40 

609, 	 . 22.0 4364 108.40 

609S 
 3.0 23.0 345% 120.00 
(:)98 3.5 29.0 
 2457 105.20 


DAM I NIWX (PT) (Xi - Kni) (Xy -Ky) 
BU0CK I NDEX (i1) ( Xy K:') ( Xm - Kin) 

Ki ( il Xi " ma× Xji)/(n-l) 
Km - :11#78.,10 120)/(10) = 74.24 
Ky - 11,20.0 -- 29.0)/(10) = 19.10 
K., (11*25.0 - 338.0)/(10) 23.70 

DAM INDEX 


.rl
,,, Xy.-Ky Xw-Kw DI Rank 

9L2. 14.3 967.1 6 
2. 1.9 2.3 43.2 10 

12, 
 1.9 12.3 302.9 8 
2K 3; 	 2.9 11.3 863.8 5 • 

1. 	 0.9 1.3 4.9 1] 

.9. 6.3 126.4 9
.,9 


10.76 	 1.9 10.3 2057.2 2 
i. 1f 2. 9 8. 3 1062.9 4 

31.16 2., H.3 82-.2 7 
I',.7f 	 3.9 11.3 2016.6 3 
:1. 9 9..9 12.3 3770.0 1 

1Y-.l
1ing weight 
ILK Mi1k yield (kg) 

DIM Days in milk 
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DAN DAM
 
DIM WT
 

120 38.0
 
120 26.0
 
120 36.0
 
120 35.0
 
120 35.0
 
120 30.0
 
120 34.0 
120 32.0
 
120 32.0
 
120 35.0
 
120 36.0
 

(Xw --Hw) 

BUCK INDEX
 

B I Rank
 

33.8 7 
9.4 10
 
12.3 9 
38.2 6 
3.7 11
 

20.1 8 
199.7 2 
128,1 4 
99.1 5 

178.5 3 
306.5 1. 
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ADDITIVE AND HETEROTIC EFFECTS FROM CROSSBREEDING 
GOATS IN KENYA 

.Ahuya (.O T.C. Cartwright" , F. Ruvuna and A.M. Okeyo 

ABSTRACT
 

[irth weightii (3WTr) aind Weatning wight (WWT) were analysed for 
1436 k ids of Eat African (FA), Galla(G), Toggeriburg (T), Anglo-Nubian 

(N) innd their crosses. Direct additive and Ileterotic eff ;,cts for the 
strnighttrdts and their (crowses were etitimated using a regression 
iniedel. The additive effects of HA, T and N for BWT and WWT were 
sfitriifilant (' .01). The env ironmental factors 1.1hnt. were 
significtint nourceo of variation itrcluded year, dam age, sex,season 

kid brced and birth type.
 

INTRODUCTION 

The g(at has n wider geographical distribution than any other 
hrd animal (Hlarrh; 1960) and has traditionlly been a meat animal. 
In developing vounrutres, goats are found mainly in marginal areas, 
where :i tl,- popultition is low due to tsetsefly, (lornby & Van 
ie.ntbinri:. 1918) or" on poor rangelatids (Gaifli 1978). Goats ;;ave
diversifi;d t hrough ritursl and human selection into many functionally
differntn! br',eding gene pools. These include the mountain breeds that 
are used for mneat and pashmina (hair), the desert breeds which are 
good travellers aid l)w consumers, the milk or Alphine types, the 
African and dwarf hreds (McFnrlnne 1982). Goats are found almost 
everywhere in Kenya, iut tione of the indigenous breeds available has 
beev selected for milk and meat production partly because, research in 
goatit has been minimal in the past. The greatest contribution of the 
g. i woul be the upact on rural health and nutrition particularly 
for form families who live under poor conditions. 

hiuvuna et al (1983) indicated the need for a suitable dual 
jtpronie go. ', for subsistence farming communities in higher rainfall 
anrns' of Western Kenya as one way to improve the nutritional status of 
Ihose communities. Small Ruminant Collaborative Research Support
Vroram (SIR-CRSP) has as one of its objectives to develop a breed of 
goat that .ould produce milk and meat, utilize crop residues for 
fed arid he hardy enough to wi*ist nd the diseases, parasites and 
'4ther rigors of the tro)ics, 

[-ur this dual purpose goat breed to contribute towards both rural 
arid national economy, it is important that the production parameters 

he, breted tre fully studied and defined to determine the 
',;'.e~• ' " .i, ' Improvement criteria. Consideration of cros. 

breeding as a forrim of genetic manipulation requires estimates of the 
proIw)rtloniS of the gnetic variance that is attributable to additive 
adr non additive gene action. The objectives of this study were:

1. S h 'RS P/tinstry of Livestock Development, Box 58137, Nairobi 
2, lexos A&M University, College Station, TX 77843, USA 
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(1) 	 To evtiimate individual effects of EA,G,T nnd N breeds. 

(2) 	 '1() estimate heterotic -ffocts due to interaction betwcen 
two breeds. 

MATERIALS AND METHODS 

,rh *jntu used in this study were collected from SR-CRSP Breeding
Project at Ohnragogo field station of the National Animal Husbandry 

Uesearch S3 ation (N.A.H.R.S), Naivasha, Kenya. The flock was 
established fron. 1979 to 1981. The foundation stock were purchased 
froni v:11ilolij part of the COUntlry where they had been traditionally
kept for meany years. Obtaining animals from different parts of the 
country Willas suied to give a good representative sample and a large
bmis 	 of gerwit V materitil, The indigenous breeds, EA and G were mainly 
b.tween I aitt :1 years old. Their age was estimated by detention since 
Ilie local far-mer,; do not. generally keep records. Ol magogo faritr is 
1000 Ii rbove sell level, receives an annual rainfall of 750 mm and is 
an ecotor bet ween zone 3 and zone 4. '1'he flock is subdivided into 
an,II ;i 1 '.4 for m Inige0moflt purposes. The general management arid 
f-eding of the whole flock if uniform. Mature and weaned goats graze 
throughout the year from 0900 to 1700 hrs daily. Kids remain inside 
the pe s and are offered lucerne hay to introduce them to solid diet 
and help in enrly runmen development. Drinking water is provided. 
(Cronsbnreeding A and G with T and N started in 1982. Semen of T and N 
imported from the. U.S. was used on EA , Id G to produce T x EA, T x G, 
N x F/A wrd N x ; FI c'rosses. The cros es were intermuated to produce
four-breed crossies cirrposed of 1/4 of each of the four breeds (1/4N 
1/41 1/41EA 1/4(;), ILailed mating design has been reported by 
(Crrtwrighl (1981) tiid Ahuya (1987). 

'he statistical analyses of the data were performed using the 
(>newral Linear Models (GIM) procedure of the Statistical Analysis

,vtm(SAS, 1982). The genctir effects were estimated as linear
111f~ficients from re~gression models with the basic assumption of a 
hitar relationship between the level of heterozygozity and dominance 
fr th coefficients fitted for direct additive and hoterotic effects. 

Model I was used to make breed comparisons among the eleven breed 
groups that were reprt.st'nted in the study. The independent variables 
t) Ihis model inicluded environmental factors known ,. affect the 
tr'it studied. 
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t'IdeJ 1 

Yijklmno + S 4KBtR IJAGEI 
,eijklmno 

k 4 j 3mTYn 

Yijklmno 
 o' I Viti nfpn the Oth kid of nth hi rthtype, r11th 
sex and Ith dan age, of kth breed, born ;n jth 
st.!tI1on of i th yer., 

constant to nil observations 

Y, Birth yvar 

- eff -Ct due to jth) season of kidding 

Kl"ik e fect due to kth breed of' kid (k - 1, 2) 

I'A(;F ,'ff' ct tol due Ith age of dam (1, 1,2,3,4 

S•': ,'f(-rt duem to ruth sex of kid (m 1,2) 

PTY n v fft-rt du, to nth birth t.ype (n 1,2) 

"ijklmno random rvsidunl error associated with Yijklto, 

NIl) (Oc' 

All eftfects were aessumed fixed except for random error. Monthso! haiddldng were groul.i into two se,)sons; wet seaLson r April, May,June., September, Octoh,,:r and dry season = December, January, February,
March, August. 

flan) agt-s were' grouped intn four classes of , 2 years, 3years,

Mid '5 years,
 

Model 11 was used to estimate the cont.ribut.ion of breed additiveinod heterotic effects to differences in the traits. The model was,tioa nvd by defining the hre-d group effects (KBRk) in model I int ,rms of dummy varinbles for ored additive and heterozygotic effects.Th,. coeffiti,,Ws used for th'ese independent variables expressedwere 
no fr'actions based on expe'ted proportions of genes contributed by,"n-i hreed for addit iv,- and heterotic effect.s as shown in table 1. 

1.7 
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1dIb . 1 (oef f it~n t or' the Fractions of bred Additive, Genct. ic
 
Sffecl :; drild Heterozygot I Lori for VIriou. breed groups
 

Add i t i w. Ihter)zygo/i ty 

WitIEYI 2 3 1 21 31 32 41 42 43: 

1 j (? 0 0 0 0 0 0 0 0 

2 0 2 0 0 0 0 0 0 0 0 

.......................................................
.2 .. 5 ( 1 0 0 0 0 0 

31 . 5 5 0 0 1 0 0 0 0 

. 0 ., 5 .- 0 0 0 1 0 0 0 

41 " 0 00 0 1 0 0 

.12 () .5 .5 :0 0 0 0 1 0 

.5 .25 . 5 .25 .25 0 .25 .25 0 .25 

22t) .25 .25 .25 .25 '25 .25 0 0 .25 .25 

I 1A2 .25 .25 .25 .25 .25 .25 0 .250 .25 

4231 2r, .25 
.... 

25 2 5:.25 0 25 .25 0 .25... , .. 02 .2
 

I Etist Alircan (FA) 41 = N x EA 
2 (lall (0) 42 r N x G: Togg.nburi 'T) 3142 - (T x EA) x (N x G)
 
SNut,. j N3241 
 (T x G) x (N x EA)21 G x FA 4132 = (N x EA) x (T x G)

A 1 ' x FA 4231 = (N x G) x (T x EA)
:32 T xO 

For Is, the first letter represents the sire breed
 
F A.wayr,, the first two letters represent the sire breed
 
Thf!.qe fractions were considered as continuous variables.
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MODEL 1I
 
Yijk]mno 4 BYi Sij KBH~k ,)AGEI SEXm. ITn.
 

biA l i b2 A2s "0b2A3 +,))A 4 Si5 2 1  b6 H3 1 - b7 H3 2 

t. + t91142 + hJOH4 3 ' ijklmno8 H4 1 

.r,
,,¢h U, Byi , Sip, K1111k , DAG;FI , SE~ m, BTYn all" eijklmn 

arc, as deo;cribed for mode] ! 

bl ,b 9 , b3, L4 bre"d additive effects for breeds 1,2,3,4. 

Ai, A2 , A3 ,A4 I1ercent age of gener. contributed by breeds ],2,3,4. 

s51b6 ,b7,h8,h,hlo ht.erosi:: effect due to interaction of two 

n!]ele at the same locus with alleles being 

from breds 1&2, 3&, 3&2, 4&l, 4&2 4&3 

RESULTS AND DISCUSSION
 

Breed Group Differences
 

Model I was used to make, jcomparisons among breed groups. The
analysis of variance for BWT ajd WWT are presented in Table 2. All 
effects included in the model vere significant sources of variation. 
Differences between sexes were significant (P < .01) 
for BWT and WWT.
 
Such differences between sexes have also been reported by Ahmed and
Tantowawy (1960). Effects of age of dam on BWT and WWT were 
significant. As the age of dam increased from 2 to over 5 years BWT
 
mmd hWT lso increased. Iloeje et al (1980) reported that milk yield

increased linearly with age until 
about the third to fifth lactation 
when it tends to decrease. This trend could directly influence the

WWI. lire,I group differences were highly significant for both BWT and 
Wt. Table 3 shows the least 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 breeds,
(;and EA, G was higher for both characters. Among the Fin, N X G
ranked highest. The G seems to provide a better maternal environment 
thmn FA bcarisr' in nll crosses of N nnd T with EA and G, the progenies

'CI rkd hlglv.r the: used awhii Le G was as dam. It should be noted that
the ala is considered a desert goat thrivesand best. in Northern
 
k,'niva, For BWT and WWT all the four crosses were lower than the 
straightbred G but were higher than the EA. 
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le 2: Awly+n is,lyof Variamii for ljsitIith'ight (fiwfr.' alt] Wrolti
 
Wc' i1ht (WWT. by Model I
 

ou '+ !BWT , 

Sdf 
 F' 


,P i h .,',.'i 9 33.88* 
Dom a, 
 3 8.34* 

Sex1 59.84 

Kit] bro..d 10 48.264 

|11rt h1tyY". 1 335. W;9* 


rrir u1425 

* I' .01 

Tablt 3; 	L,taitI , Meowr; find Standard Errors 
(BWT) arid Weaninig We ight (WT)by Mudel 

BRFE GkOI) 

FA ;.00 .01 
; 2.2 4 .06 

GXEA 2.19 + .Ob 
TXEA 2.29 .04 

TXG 2.72 .04 

NXEA 2.40 + .05 
NXG 2.96 .05. 

*'VXkA)X(NX(;) 2.42 .13 

'TXG)X(NXEA, 2,24 + .13 

(NXFA)X(TXG) 2.39 1 .15 

NXG)X(TXEA 2.24 + .12 


OW Np 

F
 

f;.142+
 
21.33* 
58. 8!1"
 
14.(33
 

133.374 

1014
 

for Birth W, ight 
I for Breed groups 

WWT 

8.63 .19
 
9.34 ± .31
 
8.73 + .31
 
9.68 + .18
 
10.24 + .19
 
]0.06 + .23
 
10.97 + .21
 
9.02 f .50
 
9.08 + .60
 

8.88 " .66
 
7.96 + .50
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Genetic Effects 

Model 11 wa; used to estiniate the contributions of breed additiv,and hot 'otic effeets for BIWT and WWT. Regr ess ion coefficients for"add- it iv. ,effects of EA, T and N expressed is deviations fron (1, and
regressiil coefficients for hieterozygosity are in Table 4. The BWTaddtlive effe::t s, for. EA were -lower than for-- G but T and N additive
t'fects were higher than for G. All WWT addit iwv effects for EA, T

and N were higher than for G. 

Table -1: Est isatts for Bred Additive and lieteros is for BWT 
aind WWT using Mode] II 

BWI} WI,¢WI 

C...net , l l...l..I)l t.. SE..... 

AddIit 
L .68 .19 .01 1.08 
7 
 .86 .60 2.22 3.18
 
N 
 .54 .78 3.12 4.21
 

T ,< -- .46 .22 .13 1.50

T x G .43 .23 .28 1.37
 
N x FA - .16 .40 1.01 2.4
N x G .08 .53 .05 2.3
G x PA .12 .13 .21 .50 

SUMMARY AND CONCLUSIONS 

Birth and Weanirg weights of kids born between 1982 and 1987 at(,Iningogo wer, studied. The kids comprised of 11 breed groups

involving EA, G, T, N arid 
 their crosses. 

Differenccs in birth weight (BWT) arid weanings weight (WWT) among

groups were significant (P 
< .01). The EA had the lowest birth weight
of 2.0 kg followed by (G x EA) 2.19 kg. The weaning weight for A
wtis alto lowest, 8.63 kg followed by (G x EA) 8.73 kg. Enviromental

factors that significantly affected BWT nnd WWT included yoar, seasonwithin birth type. Genetic analysis revealed differences among breeds
t(.r additive and heterotic effects for BWT and WWI'. The G appeared to

tiwtr-, l. b. 1,1n.rnenvir'onment than EA. The G was 0.63 kg arid0.71 kg heavierr than the EA for BWT and WWT respectively. The Guls,, ranked higher than any of the four way crosses. It should benoted that the T and N are established dairy breeds while the Gallshti, riot been selected for either meat or milk. Depending onsel#'3tl ertphtins the G, indigenous breed, has potential for genetic
Ompr, vrjln)t for either meat or milk production under Kenyan 
,.:)ndltian2. 
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MANAGEMENT OPTIONS FOR INCREASED ANIMAL PRODUCTIVITY: 

SIMUL.ATED MEAT AND MILK OFFTAKE POTENTIALS 

I.-.M. nim 3
,n P.P. 

S tirnyc'- and T.C. Cnrtwright 2 

A m;jor cli!aci Ie'risti: -f subsigtenie farming in most developing
cnjljtri(!s it; th(colll i ,tion of livestock with nixed creppirig systemris
(llorwoo0d, 19?9), ''his ill true of most smallholder farms in Western 
-eny whosri, traditional ngrhmletural methods have evolved in response
to k.'rtaiin resourem limlitations, Tihe goal of the small farlmer is to 
rmlect i ltipk,' needs that often include family nutrition and cash 
imncom,. lHe thus needs to adapt methods that use h is resources 
efficient i. 

Thc gfnetic- makc-up of both crops and livestock dete'rmines their 
l)tf'-Itiil prodUCtieton levels given certain environmlental conditions. 
Forrige 11vitlability must be synchronised with livestock genetics and 
individual animal physiological status, such that, animal nutritional 
n(e'ds are met and production potentials realised. Several methods of 
improving feed resources iii Western Kenya have been investigated (Oirn
et at., 1984). These methods include alley crropping or intercropping
f, -uge with food crops and hedge row cut-and-carry forages, The 
S'nisonnJ fluctuation in feed resources, prevalent in these farms, can 
b, overcome by forage preservation methods such as hay baling (Onim et 
n'i., 1985) to insure hat quantity and quality feed is available 
1hriuighon t thr year- to maintain C0onitir uous animal productivity. 

to,' any given genotypes, management plays an important role in
d,:t,'rmining the level of production realised, Such management aspects
inc'hjd' flock structure, culling levels, kid rearing methods, kidding
irntirvijls, feed supplementation and breeding schedules. It is the 
responsibility of the farmer to manipulate these management
lte'rnatives either in combinations or individually, to obtain optimum

productivity in terms of meat and milk offtake. The objectives of 
thitistudy were to devise weaning and supplementation strategies for 
PI'-; f(,iincreased nnitnal productivity and quantify the meat and milk
'Offtake poteritials on small holder farms in Western Kenya,
ortide('ig, that the DPG technology was an addition to other farming 

prm tic:es for the smallholder farmer. It was assumed that a 1 - ha 
farr in linmi.s had I cow snd 2 sheep (with their "followers" and 
Iambs) (llnr et at., 198,4). The feed remaining after the demand for 

,hl,-
riinntalsA wrn assumed availabl for dual purpose gont production 

linmrit ry of I,tvvstock Development, Box 58137, Nairobi 
1 " as A&M University, College Station, TX 77843, USA 

:t,Smill Ruminarnt CRSP, Box 252, Maseno 
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Experimental Design and Assumptions 

Dlittl ard txpjrionce from other S--CUSp plrojects (Hfart et al.,
198r,4; ()rnim et al., 1985; Onim ct .10, 1986; Mathuv et al., 1985 and 
sidahmd et al., 198,1) were used to det.r:rmin: forage resource levels 
aid quIAi Iy fVaSible On) thf; ISMali farinti. The, fortigc available during
the y eir- described by H-art et al, (1984) consisted of dried cornsto,-ri ftri'_- r w growth, fallow growth, and bea, nild riassava leaves.
11h,(,-40 constituted the base diet. Prev ious simulations using these 
forage iniputs; slv~wed Ihat MPG flocks could niot. be viable due to low 
q uality of the forugt. (Cartwrig ht e t alI., 1984; 1985; 1986). Byinorp rit ing Sdiin grass aind pigeon rA in the c:ropping system a 
b ,ttei, (1ltility fOIragt rVscurce was obt'ained, Flocks on this diet, were
viable- hill 1,,A digestibiiities in some months lowered animal

prouciviy.This study assumed that instend ,of Sudan grass,
!4su Amtdt stored us Hay and tilised as su pplemn t f',ed be lused, 

S ino tatlii, ,5, ing goat production model (Blackburn et al., 1984)WCrfe der-igne d Ic; (J'rtormine effects of early weaning and feed 
sa pph',rier ta ion, '.M individ umal animal productivity. Two diets were
('01r:Idered. (nc dit (N7) did not include supplementation while the
ste(ond (S) included supplemenitation of lactating does at the rate Iof
kg per day for 60 days post partum and .5 kg/day till drying period.
Kids were also givfn supplement for 60 days post weaning. Kid
sup)pl0.mertFio I was introduced gradually upto a maximum of .5 kg/day.
Weaning was done Lit the age, 60of days. Milking of does was 
termin ted whenr the daily yield dropped to less than .25 kg. The
supplemetint was corisidered to have a digestibility of 74% and protein
lovel of 21%. These vaflues are equivalent to those for Sesbania hay!((:,ign ci 1985; et 1984).eal., 'iidahmed al Kids may also be 
:,uipplem.nrted with swe-et poturto vines which have 72% digestibility and

20% CP (Setieniye , al., 1986). Weaned kids 
 were kept upto I yr of age

s ,rwn Ihhoy were 
 either sold or used as replacements. Does were culled 
tt 7 yrs of age or if they failed to breed at 2 yrs of age. Two goat
i~f,-nvtypes were considerend. The target. genotype being developed by theS-?Bbreedingr project the Galutilising indigenous ndEs 
Afriitan types, seleted for milk production and crossed with' oggenburg and Anglo Nubian breeds (Ruvuna et al., 1986; Cartwright et 
al., Hll), 

This DI(; is assuiried to have a genetic potential of 40 kg maturedoe hody weight and a peak daily potential milk production of 4.0 kg
rt masturity. An intermediate genotype of similar mature weight but 
frwtr milk potentiail (3.0 kg/day) was also considered. Flock sizessusta~iinble within the forage resource domains were determined and
heir pro~ductAivity quantified. The simulations were done for a period 
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RRSIJI,TS AND DISCUSSION 

Th, sin uljuatted restilts are Show il li Figure 1. For the non
sup)ler vnt reginein (NS), early weaning at 60 days was not viable.
Kids failed to grow due to low quality of the feed. Providing .65
kg/day of milk arid weaning at 105 days of age faci'itnted kid growth
comlparable to that der-ionst rated under the supplementation regimen (S)
witi, early waning tit60 days rind milk consumption of .5 kg/day.
Snipplmentati irt and early wenning increased dairy milk product.ion by
78.4 kg per trIctatiorn and yearling weight by 4.5 kg. Does were able 
to milk h,tigr with the supplement than without it (195 days versus 
165 days). 

toesults of ft,,sk productivity are summarized in Tlables I and 2.
Thes: r'esulIts are averaged over 10 years. There was no difference in
a%,cnage w(vanirng tind yearling weights between the two genotypes on n 
per doe or kid basis (Table 1). This is to be expected because they
ar: of the qii' matture size and received similar nutrition. The
,10/4.0 genotype expected, ptoduced more milk per lactation. 

Th. 4(/3.0 gell otype maintained a good body -ondition with the
hwest being .79 during beginning of lactation. Due to a higher milk
potential thc 40/4.0 genotype had to mobilize body stores to meet the 
requirmoerit.. of latation and thus had a lower body condition of .73 
at the beginning of lactation, Overall flock body condition was also 
lowe (.82 vs. .90) for the flock with higher milk potential. 

Flock ufftaike arid feed requirements are summarised in Table 2.
)n the same fornge rosource, more does (7.6) could be sustained and 

imore milk arid meat ,fftake realised where the 40/3.0 genotype was 
rnrs,,,. This is the result of the lower lactation requirement per
do',:, such that a greater number of animals could be kept on the same
f,eed resource. More does also resulted in a greater number of 
yearlings (7.7 vs. 6.3) and average annual sale weight. of 238.3 kg.
( ronidering the meat and milk offtakes, the 40/3.0 genotype would 
,efoir better than the 40/4.0. Although total feed demand by the40/3.0 flock was higher it never exceeded the available resource at 

anty time of the year. 

Ini addition to meeting family nutritional ne-ds, these production
levels are i source of cash inflow. Assuming that avrage milk
re(liqir'tnents for family use is 172 litres per annum (Mukhebi et al.,
198r,; Conelly and Nolan, 1986) surplus milk of approximately 1666 kgcould be sold at KSh. 5.50/litre (Oyugi et Eil, 1986) realizing KSh. 
.lf,3100 per anrnum. Surplus yearliigs arid culls (198 kg) would be sold
:At 8Sh. .26/kg live weight (Mukhebi et el., 1986) realizing ar
padditiof l IKSh. 16,15.00, These would realize total cash inflow of 

l.. c riiiimi. 'htes. enst approximation, s do not take intoa1ccoutnt the costs of labour, health, husing and risk considerations. 
It hie,: b.,'r suggest.ed in previous discussions (P.P Semernye and .PF.M. 

'rmui, ierisrnal comnirtitication) that keeping a flock size of 6 does
wouild not t' feasible in the farming systems of Western Kenya. This
i!; us .onifirtn point to consider realizing the labor and housing 
I,'i, tiit~r,,,. '.h productivity simulated in this study demonstrate 
',,r-,.nl+t.. l-vels as far as biological resources are concerned. 
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Thlo. p d tin! iaiy be lowered d tie to 1b:0)w, animal housing aid any
othm r(or
nn-iioogical constraintU. Thi, fewiih1 iize of the flock may
b,- hiwetr due to OiH:e conistrrints., One aspect that should ulways be
;onsid.,red i-lout small holder farm,; is that the )IG te.-chnology is
admditirtimil tc other liveutock arid crop practices. Farmers often prov, t" t heII Icr pornate tichnology to already existing practices
rather fluir adopt it to 'eplace existing nt.:rprie's. 

SUMMARY AND CONCLUSIONS 

.A iimimats, idtty wais done to quantify dual purpose goat
prol'ducia,,e t, riinlto under early weaning and feed supplementation
P gIIr'fI i 

Th e e'4-gime1s were maniagemnent options to increase
prod nit ivity i)f Iflh smill holder farms in Western Kcnyn. Data and 
t xp-rwrw'l f tolw Sk-C..1S projects we re used to determine forage
,e:on,',, lv,: and quality feasible on the small holder farms. 

TWO feargeniotyIpe were Conisidered: a target genotype of 40 kg
trmf!,I ri I .wigP, an kg,'d yield peakIt 4 milk at day of lactation and 
,n jot, riui. t,, gintl,';of similar iniiture live weight but a lowermilk vunonln, oit ,,2 k,/d.
 

,irrikatv ,, ri ,ilIs indicated increases of 78.4 kg in dairymill .prv Iactati ,tr and 4.5 
doe 

kg in kid yearling weight under
sumppletnritti,,n tind ,.zIl weanrig. Does also were able to sustain 
loniger In t'Itions. 

Floc:k jirodurlt ,'j . of te 40/3.0 genotype was higher than that of 
I' :0/4.0. The 40/3, genotypet produced an annual average of 238.3

k;, Jsirtweighit nnd I 1iU kg of dairy milk while the 40/4.0 genotype
prOdIced 198.7 kg fiokht dairy Insale w arid 1838 kg of milk. additiont. 	 i.tfwi ig famjily ratil k needs, surnpjlus milk sold could realize cashIIf Ir-A , Together with sale weights total cash inflow could
:jjqroximatv H'Sh. 10,801.00 per an numn. These ap1)proximtions do not
rii. ittoo accou nt labor, health and animal housing costs, and risk 

'I lit! sinninittioris denionistrated Ithe biological feasibility of 
ItIlk:reosinig antimial priiduct ion iofftake by early wenninig and 

siiiiliiiiitiion. he- feasible flock size may be limited by the non-hiologicnI ,',mi.-trnint4 and H bl,:eq u eut production offtake lowerod. 
, tfwlesi'- ey weaning with sipplerrentation on an individu.l

anniial I1asiis haq great potentiat of inreasing meat and milk offtake 
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To. Ie I: 'imulatltd Average Productivity per Iim:, or Kid 

(Geniet i c- Pot eilt ai 

'lot 1I 111 k per li c ;itt o, i 22 230. 8 
Lact at ing d., body cond it ion .90 . 832
 
',.rl ng wight, Kg 2. 2 21.9
 

Th J . :2 SAWMul;it.,, Annual fok Offtake aid Fewd lequir'ements 

Geeti c POtent: ml'I 

lai ry milk 'l 'i(, Kg 190] 1838 
Liv' w,''ight ml,, KIg 23F3.3 198,7
1 rIl r';Iz.. '. '. of does' 7.6 6.7 

Supprlnwitl const111,lW, Kg 1430,0 1246.5 
fot a] I), ''n ume,, Kg 6-4 16. 7 5722.5 

Va 1iws rpl)r w,,t hody sizl of doel n4" 're anld its Iealk day nilk 
T wItion under i ial health and nut rit i on envir-onmnt. 

!l,, viatkis annual of in 10iaro mnns year simulation period. 
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THE POTENTIAL PRODUCTIVITY OF INTENSIVE SMALLIJOLDER 

GOAT DAIRIES IN WESTIERN KENYA 

TCI. (i-rIwright), .L. Lentz), 11.). Bllacklburn l 

T.dla
S.K. SRT-1n1lry 22, , F. RuvunnlI 

T'he .'ip ClSP has focused oil dual purPoHe gonts (DPG) us a an plrhe'n tary farm enterprise to supply milk for family us, and sales , 
sinj I .kid,. The current price structure for milk arid kids in ,nya ugvea that a goat dairyl i:t; 
 would be economically competitivewith 'cl productrir,. Utilizing data and ,xp),rien,' from other SR
I' Ppr,,oe ts, Prl'odurtivit y of a goat dairy of 50 doses was simulated

Ltilizing livirligncint and other conditions fasible for smalla farm inord r t( oh tairl d,:tailed, quantitative production input/output data.
t.ho!li would thendlta h available for economic analysi-i arids,.,cilogical evaltlation. Since intensification of livestock 
Ip'odution ftnd ti Ii'rease r'isk wellas ;t. potentials, the Sal!e asit do,- with ur-op prod uctior, risk analysis should be included in the,":oroIIir ialst 4a frId sociological evaluation. Also, since goat milk 

ta not an ,tfablhshe.d commodity in local markets, the market element 
IIItt llso b)( of Coh1c I.I. 

The data r'ported here. tre rnot only intended to illustrate
ay.st,,iI nrlysis arid Use of siniulation to substitute for long and e xp('rltttiv resftlr'h, bit to asuggest possible opportunity for farmerswith Imited land hol(rigs t e!nlhrice their economic potential as welllo! produing a prodti, of val n, for the people of the local area. NotI'l: theW value of th potential dairy product should be considered,!,to the potential for producing breeding stock whirh are in high
I trnv rldis IIp)rtant. 

DATA AND METHODS 

lie decision was made to simulate flocks that would be managed tomitritarn n maximum of 50 does arid to estimate the amount of land and
H ap;,pl)hmnt1il feed reqired for each flock, depeinding on the location.
At a',. t P. total riumber does fell below 50 because bred doe-kid
rej-laetne rat were rIli) counted until they first kidded. 

',,,ai, Sre Dept.., Texas A&M University, College Station, 

K->nyn Agricultural Research Institute, Kabete 
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l"oratg, prI .doctiori panirmoter4 interpolated from the report by
Mui hliva v I a). (1985)) were lssu ried to he conflreVn ive vs Ii iites~ forfiirll prol'lin devoted pritr'arily to pruducing forage for the dairy
goats. Th, digestibility of the forage for each ]5-day period ranged
fri iln58% to 6,,-/nlid tihe crude protein from 11% to 14% (figure 1). In
irde r to main tain these levels Ci in i al atmounts of forage would be 

harvested and stored siH hay (sei.e corireit on lanid aron below). Prior
,iitilritiotis' hatd indicWated the! value of suopplementing relatively high 
r icrilg dairy goat flocks. Preliminary (4imulations for th is Eitudy
sh t d 1.lint, IsSLoninrg that forage would I.e prOd ced in quatitie; 
tI:,A.de, till )plu-eriitatioti with dairy meal of 75% digestibility and 15% 
crlud., pot i, 
woold be near optimal if Iictating does were irovided
I.kg fur lhe. fir~it 15-d-ty period of lactaLtion, ,5kg/day for the second 
lf)-day period and .25k g/dny for the third 15-day period. 

II watv 1lqsa med thtt dairy goatH with the goentic potential to 
grow and prodlire- milk titthe level of tho new dual purpone guat. (DPG) 
or+i' irl'i by bteeding, project (R'uturot te hj do virlopi d the W., 1986)
would hi i hollseroa tble, D G ire olriactrized for simulation by the
rritl't,90 br " irdhitheriv yite of as 40 kglactation Icees body eight and 

4.1., kg.t pik doy milk, The genetic potentialh)G for the is
d t.sigrvitd or coded as9 40/4.0. It sthoutld be noted that these are 
rioter t ti toward which gneti mediation directs the due but actualprOil or tiaOi iS a Im1OSt 1lIWoyV Iower di ic to variou iIiritatiion of the 
pkrodlct~io ioei orimnt. The yiverag(: ovulation potential was 1.2rate 
io%'A peFr 4,iiatioti. ThItrese [PG arve reasiourably well adapted to wesitern 

KfliF1 jf~~j(tjori c.Ontidrflr. Iti order to dermnntrrjtv the potential 
4 4/l.,'8/:5.0 aind 52/!,.5 were ailso included in the sirmula tioni. 

Mritbogelrae ut pri, i.ces we re set to be mrinihIr to those exp~ec ted~dipractical conditions. The,-se included the following.' 

Milkirixg does for, 195 days or- until milk productioni dropped to 
bhrlow .2.5kg/day. 

Fidi rervei -d .5 kg milk per day unt il 105 dtys (seven 2-week 
pe r iod s of alge. 

Doos wiv. ,culled at 7 years of ige if they hved that long. 

Ii;,., k H were! bred when they reached both 14 kg body weight arid 
1, . ,riodi age (270 days) at, mhito, after br'eeding they were 
a'.Lailibl,. a, ieeded for repl]acnlrlent. 

doe and manh kids were sold ait one year of age (24 

I[rItmlit+ wit h ant helrn lntirs was conducted accordi ng to season 
Snritt w,,4 si I) he mnoderately effective.a dere'd 
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RESULTS 

Breedtypes 

s1 Ie oft,?I flc, of' ('ach of the genetic potentialsm < proiJier,e:d11xu0i- A i!d l 1.in .. tilea Since does or -iv~ areare . -,dying orculled 
i:'e~m th;-L ., br,{d .io.- k idi Ifhot rI availab c, th ' si;'es of the flocksevil a 10- y,,r weriod ,,veraged about 19 doeS. The average annual.rod uct ivity I t ? s*'" fCiut:ks in terms of oii tpjt of dairy milk findlive weighlt 'etlea -'d input of forage dry matter (DM) and dairy mealsuppleiiient ar(, given, tuble 2. Sey )er nirnial productiv ity valuos are

.iVeo illiI ti4ble 3 fol. the four breedtypes. Productivity of thebreedtypi; in ouLwut/input terms is given in table 4. 

It i, evtidnt thrit the, br:edtypes with high milk production
;, tentl prodll,',d morl dairy milk offtake as a flock and anIildividunR I; hc w;,v er they did consume fiore forage DM and dairy meal,


Ic d. "lhi llvweight offtake was similar 
 for all breedtypesreflectir lii--i hr mortality rate among the breedtypes with higherpotential and n;uffjcieiiiT forage quality for the larger size

hired .tpes to, gi troid weigh more than the 
 40/4.0 DPG by one year of
 .g as seen in tale. 3. 
 Note that average body condition was lowerfor the breedtypos with higher potential; these average levels are
eriside rcd stlisfactorv, but ft irore stressing periods the high.r

potettinl does 
 'andod to drop to a critical 70 to 75% level. 

In cow-ltusiori, it appears that the l)PG (40/4.0) in comparison to
t ii h,,t goriotic pi tential breedtype (52/5.5) produced almost 80%

i ' much diry milk, l10% less efficiently with respect to forage and


,ta~i11% moi
re effi. ,ntly with respect to dairy meal Supplement.
fll- Ili,(, p reduneed slight ly wor'e Iive we ig h salIes on le ss DM 
su pplemyernt. It aippears that sire the l)PG 

andc
 
hasi lower mortality,
Iluit lairls h ightier levels of bod y conditions and is generally 
considered

ibe more, robust, that at present forage qujalityr and levels ofia,, ci'errierit that the iDPlG is probably the most satisfactory breedtype
 
a, ,imall holder dairiies at the current 
 time. With improved nutrient .... "!'*',,s and riinngrien t tht- higher potential breedtypes should be , i- i.ijred, 

Poteili for I)PG Dairy 

,n ,!ar I- toiapproximate soie baseline output/input data ine'nnimiiw It rirci, thii. productivity data om the DPG were taken asei-Wi, w patertints. Si nce forage production varies greatly from
?treo t/., area, in westorn Kenya, a range of forage production based onrrvi rr, r,f Miihiiiv ef W. (1985) was nrlbitrnrily aet. These values of
 
. .-- ,,- , ,,, k 
 rve o dt(-,toi farml siT/e required to maintaini the

(I' dee, )'(G flock runged from less the 2 ha 
 to over 7 ha. Oneadd i tioil iectta(, was added to allow for pens, barns, pathways, etc.1h, tri abCrm size required ranged frum 2.78 ha to 8.11 ha (table 5). 

paid for 
ki ,,1t hi aid 

'r, as (farrigate) milk aid average goats were taken from
(nim (1985) and Oyugi et a]. (1986). These prices were
gain, iiie.d to st an arbitrary range within which milk and goat
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I I Vko' ght prrli, could b t1d to lngo t .le 65 'Iak i Ig t II..,I: 
f,~'~1 I ag I 'rdukIc-tinIIZei Ip i es 1. 1ranl'.' of' i,,r Ios n wnEI'I1 I ( T

pci feil f a 50 dot flock of DIG as a goa &for ianaiagd dii ry (t ah I e 5 

hiIS griIsif orle'I rojoct ions we summari zed for Iow,
 
i tt c-''imdi ate ainl Ihigh pri e! for both 
mi lk aad an ima) sa -s 1,table ).


r'*,:J 6'r Traei- pr( ilj'tion and dit y sUipplnimiiit twar c.i ihmnt ed u:i rt, I ho
 
report of Mukhrl,' mid Oni i)85 for forage und lifstorical prices for
 
sujp] lt-mnt ald drfriwhily ( table 6 Differ,nces betwe.en gross in'-ome
 
i-Iid thi' loIi o co'iotIs of f(ragt , Stippp I men t and dr 
 ch i lg we 'le 
calcu Iat .'- and arc gjven in table 6. Thes. d'i forencon do not
 
Friresni rewt 111),'." n,: labor, faci lities, eqtilint aind somt. othter
 
costs wor it -!o -i T1,1,0e differ,.m':; ar.' t id toi-r,.it inli catv
 
thatv I h, .h I tha: fNIl '11a Iys is
t nt i -l-glo's a ecfooim woul d be
 
alprop' i ito
 

SUMMARY AND CONCLUSIONS
 

,, o Forage,Ut I I ,in I1i I e,ti, on the EI:,onomi cs all] Br'eeding 
Prrtjct of.)th " SIi'L t), t It" 1oduct i v i t y of 'Ia iry goats was simulated
 
for f . sulit oh l, t',-1
i:k-: 
 small hilder farmers in western Kenya. The new
 
.hliI ' (IG boing dveloped by the tlreediag Project was
po rj1,o,, eid 

iuroIulti'd t I,,'-01t0 !t a.sproductive, and more robust, than dairy goat
I rI-dt ypi..; oIf highor pt on t i aI. Simulated DPG flocki; of 50 does 

dt-,d I, It I k ilf darry milk and 1.323 kg of sa Ie animals per-
Ipond tn s; on loctition aind fert i ) izer practice, farm size 

r,.etm ralgell from 'Oout :3 to H ha. Various price/cost scenarios 
w,,r, us("d t o project ,-'rosn inacrll' arid inrcome oecr 'os t s of forage 
jr ,,-hi,'j], dairy meaIl suppliemi.it lndnathelmitiiics. The approximated

It.r 'l ,dt nt in,'lude all t,,-wns-!, or risk corsid irot ions, but ore of' 
on ft'm: .rit niagn ite; , 000 to 10,000 Ksh.'lia; to encourage further 

I,n I,- ara1ys i s and dev -I opmi ,.it a 1 research to ex;' Iore the 
f, hi1It y of goat doivtr-s r.s !,,alternative to tradit ional crop 
1-i ot.u't ion for some farmer-;. 

A major concern in the assumpt ions was that of a market for goat 
ii Ik whirch is not estatl ishti. The current situation would have to be 
r I,'rI 1. vil firb'e t hof feals i hi i it y shou I d he explored. Another 

ansumpt l sw:)' tit f the t:xi'ss kids and cull does were sold at 
.,!:1iiht ,'r pr,.'. Impreed I)PG kids ar- expected to sell at much
 
hii glh'? P I, 

Fi na 1', fhoest- resuIts il uslt rat r t hot Firit ion and systems
S1Vs'71 1 an exped itious and i inexpensive way to conduct a 

' 
f ....itn to ,",mlli-, a ,).t'ar ice that apiiars t have 
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abl ],I tSlnti Ied ltunb,,rs of joits in Hod( of' tifty dotoS 
w
ut I I is I ug 1 of' four breedr) 

bre"'.4d otentil 
 Averriv2 annual 1117[br 

SI7,r,kj, HI Ik, kr,d ['I i t lItt t Iirth '.,iied SuId b 

1i ,',0 'P1., 10: 7 81.2 F . ,. i. '15.4 

-9 i. ',.1 101.7 Hi.2 52.8 '12,7 

.
0 .1. 9. 783.6 11 40.83 

54 .i. 2 102. 77.3 5..5 1:3. 1 

it., t15 1010 Y0t:tI' a t e 15 ,eiir+, ," simnul ttion to 
'+t,H) :;tai.iizat foil. I, l breeds aire rep, e ented by the 
wenih t ;f it mtiture ,t-. In good condi ti,,n tindpeai day
lhct- t a Io] (if, i itue wi th id) nutritional requireplwilts met. 

yul'-t r'A-l i male~dc ex'c-es; ki ds..jujd-J,till '11mj f'(-mull 

I 'l,' I"iiui gvt(] I -it lhi muinl um n hlier was 50 doo; ary doer 
1I tv tu lhi'Iert wuu., re:palti,'d by n l)1,.,I .,doe k 
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Table 2. 0 t' 11IJ tii 1t 411 H k and coutliumvi oi ', II o kn, of
 
fitfty ,of.-! il br t.' d :
I o ur 	 ' 

1V.wIgllt il il onlt 
I ,iiMk dkII/t ilk, kgI I I, kg 'lot.a I OM) Slppi IllztI 

B ,- pot .10 1alI aII.v ,. i"ed-ett.' t: i kt 

.I I.I 	 l,, I I, 1 23 3.'565 1,347 

!I;, I ,FI22 3 , , 7339 

13 17 1.,56 1 ,0!: 1,7:37 

5- 14 1 287 10,347 I, 95;3-) 


1io -,;' f. Ii ". t ' if I. Ilati 

Th," ,-111, r-,Ilr' h l peal dy l,.Icta Jtioil ),t"iiI tur doe"with iII 

,rv I'lt-th,, ' (lot' it] Vl.ood co idl I ii,. 
wi lf. t 

wit 1 1 w ill ft 'III i I 'll, i- I lilt' 

'tr;I. q bid 
f o,urtii't L 

'J~ '"I , ,IJ til tt 	 n lr'oductIivI I p'l duo h- IiifI o(:k ; of' 

1 

I. on 

- , Mi .k, kg. 4 iv th ,kg , kglip ion condition 

Pij. t 'Pt 1 Jib' ni . 1'_,,!-ifd K; i tiop,.. 
h

1.0 12.7 20.9 267 (267 87 

1 1.5" 12.0t 20,7 286 (300) 86 

,- r,.o 	 i2i. 19.7 J0! (333; 85 

1. 20. 1 	 324 (3f;7) 85 

tnip I we iglit t doe condi 

niJ ehe the daly I etAM iOll Of a IIlIt. Lit'-dof? with 

Tie .. ,., I- tit. of t iatur , i) gtood i ion. 
.1n|. t|, peak 

-
i till I 1 1l flt I eq- I11t-JIt'llt lUln . 

k tli t dttq'' tiiiv:y linlter'!, IIIparent hr's intlirat the potenti a] • 
,I - V/ , l, l I .o~t Illl n is 	 II0) lIin 1 1lip..l 

iih'aye!i gi dt. wetght a.,i1 per cet.n igf of t~h,ectv.d wei ght ill 
ul- tr c..Olld 3I oll. 
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Tab, I, Si mu at r.d of ftake from a flo+'k of +'iftry hos 

brew', o, nit iay ,,ii k IVerd m'onsuiwld/sale 

S i h,Ill lk J~ d Dry Su p II,-.-e Dry Supplemenit 

iml t .i-kg ment kg mat t er.kg kg 

10 1.0 2.35 .089 26.9 1.02 

.......... 095 30. '2 1.28 

:.2t . 101 30. 3 1.38 

5"2 (1.r,2. 13 .103 .., 1.52 

of.,F 91m. 
an . fro,m n flock of fifty simulated DPtj doesa; KSh 

I tHitni Number sa Ie, 

'fabI, . , 5;ros'-05',:, pet. h,,cli'e from milk and animal 

P, odinI 0:!<* M ilIk P~Xsth/kgl Animal sales @_K!j1/gC 

l o M 1 .6 O 3.60 4. GO 5.50 6.50 7.50 

H. I1 4,44' 6, 708.8,57] 897 1,060 1,223 

5.7,1 f;,833 9,461 12,089 1,265 1,496 1,726 

4il 8,616 15,244 1,596 1,886 2,1761.5f; 11,930 

1t 3.37 11,65H 16,142 20,626 2,159 2,552 2,944 

20 2.7H 14,133 19,568 25,004 2,617 3,093 3,569 

I'li; don~is of t hr 40,/4 .0 Iree!4d Potential. 

Ont, h,- z'arc' wa; add. d to tht. forage production area to allow an area 
for k,.-ping the' flock. 

'r i, .. ikshis/kg) vary with age and conditi.-rn of animal, season etc.;
ih,no,,. raiw,. w-r, chos-n ir'bitrari ly as averagc from reports by 

* n~ ~ .~, ~ ,anI Oyu-gl irt a1. 1986). 
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I ;.lb I" A"pioximitt o ofins illeorit: aind major e-pellss and thi l 
iltI fererlcf,*s for a f Iork of fifty simulatted DhIN doo:.s 

ti r-oin.:or 
Ilit i 

lllooii. or-
,perllsu , Kth/hn/ 

1lotal- or ifi f,.,_ ,,,I~l 
i(T flock per ha 

I is t
N 1l,b.C . .... 

kg . 
... ?P& H 

fltit f-r-lmo Iat t. ,rp"ict- 0;.6;O/kif 54 , 399 

lith fir ict, (1.(;(,ikg t;9, 511 

At I iiili | ' i[*: 

lo,w i 5. 5,0/kg 7.277 
flitern'i tJi,' 
High lit1 I-

: p.. . 
C7i.,)'kg! 

s,, ('00 
9,923'I 

'I ij of nal,!, 
l,,i, 1: 
It,rn., 

gh 

l,. 
toat 

i 1' 
. 

4 G, (2,
62,999 
79,129 

:i,184
1 ;,754 
21,125 

, tot.31Ie ,. ;I I',ffiv' ] I (n 

.7; ho ,IthIut fi'tzt I r" 36,()00 

DI)'.1101i rill, it 103 h i;) ' 1,28 

1'o) l of costs 42,883 11,405 

Lo.w pre 3 ,82 78 
fli fiir'ediat,, pir i -, 20,116 5,349
High price 36,546 9,720e 

I flit- (111 pot-:c i bchr.rs bred to rench 40 kg mat ure doedusil )IOat 
we iglit a'ld 4.0 kg mi lk/day at peak. 

DI fl'er,'nr per hectarc; I h wnr allowed for keeping flock and 2.76 ha 
to fotrugo; total of 3.76 hia. 

(,Ost tit ioducing 35,569 kg IN o>f foragr' bmsed on approximat ion using
,I;olo From Mukhoh i and Oimr (1985) With use of fert'tilizer this cost 
wa,:; aliptr t.:matd as Kshs :14,000 for 1.7 fh, 

F-k:a".'" or) pricr',: ; a id by bree-4 ng Projer t in 198G6, lish 1.9286/kg/ 

' ! i. r 
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FORAGE PARAMETERS
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us(,! for simulation. 
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PRELIMINARY REPORT ON CLONING OF PUTATIVE C'OWDRJA RAIINANTI!f DNA 

S. Waghela
1 

hear t,.~r~~2 
 Lcdisis a I i 4-k 41,rte. 90, of' domrest ic andowild vusn0rnr,, cated by rickettsiai, j7or,,drij, tmuimiianftum (1). Thisdri sv,.taj v, I ke" at her t iick--borlle di sos s, is v- major colS Ir int I.oI ve!. t o{ pridii,dut oo in any of' the tropiceal and suhropi cal alreas ofthe w l Id. I ll 4115 3 ( i 1r1iml, ill' iii sub Sahairan Afr ia ill all areat t;t iri If-ef I . bhe ii 1 if square inn1Je, (2 . 'p," di seslr hfac. 
-

the'h, rit a I t. spr.-': I ro,,, its pre.sont areas of ocr"urenice as the tick 
c.tcr Amtdvot iir ,j-, widely dtstrilut.'d in th, wotJ . More rc nt Iy

it l beh , ,i, owr ,l iin the Ceiribbenni Islands (3, '1. 

c.rh-, af, l !1fe,(etiVr control rineasures of heart1I"ter, Vector
' . . , $itiI) 1 :l: Ari141d(10 JS , IWIepe Vnl nd difficulI. In (om)e1

"utri,' , w) -rail ri by inittion and t reatmet is carried )Lut. This 
{,rh-,.J. i- ;. .ie j;I,',' with several problems: 

th, vlrhe [.) . of,' tire Villr len varies with each hat ch, and 

)I tbher, r aon .gibi|It y of transmitt iig itcrcurrent diseass, 

I-v h o ' e t !,.t - and f'Or n ntr tems
it);b,ii ity t g ,i.aw t i. or'anI sm 

ar) e - tf,. V'Lar lli. heartt t from 

in 0 itro to obtain sufficient 
Iulnlt ir 1 ef)'- C. ri.. :mnt iuirt. To i rlrrumvenf this problem, nn attempt
to Iii,.'. rep"oann it f". UmIamijutiiunsurfaceproteins which would be
Ufr+"d t ( Ili 1I pr. ' it ivi tlinune, re-spons a igai
nst h,-firtwat er was 
ir+ tid out 

f'. rumi nantiti wa.-i part in lly purif ed fron) in feet,.(d nymphs of,i'/ l .,mont tarle&1,tum. Tite nymplis were infected by attaching clean" ofi,: ir, A. vts"rIe'gjj tum onto go)ots inoculated with a heartwater blood
• at,. lat 1. The larvae weren,allowed to engorge, drop aid tmoult intoi vmj has Th, flat nymphs were t en at tached t o a heartwater:;t, e-t if) I F- goat f'or engorgern)et during which theper i od cowdria,apI f I .: wI tr1 the epithelin{ clls of the tick guts. Guts from
 
in fe,4t ef I ynij'lihreiiWr, SSeet, d 01ot
.11 and hoflogenized. A differentialerr t, {firgalr ,!"Is pe i r-nm,- on t he hunmogennte. Control uninfected 
i)Yiiij.ira W~,.r. sintilarly tiert.d. fractntisTh. were tested for theirilet t ivi t y hy i noa t ng nich f'rart ioin into five goats. Recsults inTil,!, I r, dm att, t h. enrichmieont of C. rumiantium in, the 10K pel let.IINA waf, ex trnit e, from this fraction by a modified procedure of' Marmur

An aIi, ou!l of the DNA from 10K pellet of un infected and infected
r);-r{ih gt-; v; ' ,'t rophre-sced on 0.6, prr'" ent agat-ost, 9ri. A unique

a{ qI,. "n.. i: ,) ''a mal~e] :23k1Was observed iti the DNA
trom th ifect ed nymphs. This band of DNA was oluted front the gel
r',ind r ;I r)r fI, WI t h the tet,rv i tiottenzyme Sau 3A to genera I.e randomn 

I..rirtry of Liv*-stock Dvolopmient, Box 58137, Nairobi 
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fragmen ts. These fraigments wure ligated ,1 to th Hart Iii cleaved and 
dephoslphorylatod plasmid pBI322 and th ligation mixture used to 
transform F. coli strai JIB 101 by the high efficiency procedure of 
Hanahan (6). The transformants were selected on their resistance to 
ampicillin tind sensitivity to tetracycline. PlaHmid DNA was prepared 
from the trauu forvmints. Seven of the recombinant planrnids were 

hseltetod and their IINA labeled with biotint-l)ATP by nick translation 
and used as probes for n differential hybridization with DNA from 
tninnfert ed and infected tick DNA. One of the recombinant planmids DNA 
hy bid i:,ed only to infected tick DNA ol a dot blot hybridization. 

Curr,:ntly. ;t bigger library from the DNA of the unique band has 
1wen premlmed for sc reerring for expression of C. ruminat iujnm proteins 
in F. cobi. Scre ,nng will be done with a pont-'on valescent serum 
from a h-Irtwa tr infcted goat. 

C'om;htotir of the objective of this study would be a major step
in thf. de elopmnen )f an effective and a safe subunit vaccine for 
heatl'witw t i. Subsid ial-y to this, it could lead to the development of a 
r',lnablr- diagllosti- test u,ing either ole of the tinserts in the 
I(ollntritartt lz rm , as JNA pr'obe o1r !xp'essed prottin ini , , the ail 

I ) IriliIoa rlmI . 

'Jath 1: 	 bllrichnmrit of Cowdii rniminnrntium in the 101< pellet of the 
inifected ntmph homogenate measured by infectivity 

itgonts. 

IlnoctoIntnI No. dead/ 

No. inoculated 

Sonicated nymrph 
gut homogenate 2/5
 
2K pellet 
 2/5
 
1OK pellet 4/5
 
30K pellet 1*/5
 
30 su pe rriftan t 0/5
 

'he. goat died withount pyrexin on 271h dil. post inoculation. 
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CONTROL OF ENDOPARASITES IN SMALL RUMINANTS - AN OVERVIEW 

I
R. Shavulillo 

SUMMARY 

lhlmiinth.s 7111,i high economic losses in sheep and goats in
Africt,. lhy ituse vairious types of damage to the animal, 
 categorised
av echafnical, digestive, depletive, allergenic anaemic.and These
dtainages caso, two types of economic losses, that is, direct and
indirect lummes. Dirvurt loss is due acuteto illness leading to death

and affects the most susceptible individuals 
 in the herd. Indirect 

sf!,iis ,u to stobclinical helminthinsis that is a herd problem which 
farmteri o rn,,t easily recognise. 

INTRODUCTION 

Parasites conatiiute a 	 major variable in livestock production
systrms, pnrtirilmrly in sheep and goats, worm infestations are thesingle, greantst constraint to sheep arid goat production in the tropics
(Alloiby . Urquhart, 1975). In Kenya, there is an annual loss of 26
million dollars in the agricultural sector attributable to

helmitnthoisis in sheep (Preston 
 & Allonby, 1979). In a country-wide
surve3 of causes ,f mortality in small ruminants in Kenya
ndoparasitos ranked highest in both runge and particularly, highrainfall regions (Kariuki, 1980). This is indication of the importance

of 1elminthiasis in n wide range of agro-climatic zones. Studies on
epidemiology and ofeconomics helrninth infections in small ruminants
have also been reported in Ethiopia (Tseggai, 1981), Zimbabwe (Grant,
IP I), South Africa (McCulloch et a]., 1984; Swan et aI., 1984), Zaire
Pandy & Vvrhulst, 1976), Nigeria (Malaki, 1976), Senegal (Vercruysse,

1985) and Morocco (Ouhelli et a]., 1981) indicating the economic
.;.gnifican:e of helminthiasiq in the small ruminants in those 

Cr.OIillt rivI. 

I 	 Veteiiary Investigation Laboratory, 
[.O . Brx 450, Eldoret, Kenya. 
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EFFECTS OF PARASITISMS 

Damage to Host 

Vl'h.i natert- and extrnt of duarage on the host varies for different.
 
parasites. Damage can be classified afl:

a) Mechani(cal Feeding parasites examplified by IHnemonchus 
contortLus destroy tissue and cause wourids. As a 
result bleeding occurs from small blood vessels in 
the lining of the abomasum. Mechanical damage may 
also be brought about by obstruction in the small 
airways of lungs infected with Dictyocaulus 
farin. rh, obstruction impairs the function of 
tht lungs resulting into pneumonia and collapse of 

the lung., 

Filhinococctj grrinulosus cysts are yet another example
of mnfchrnical damage caused by pressure, for example, 
oni the liver or lungs. 

b) Digostivt. 	 0stertagin, a parasite of the temperatemore 
Northern and Southern parts of Africa, destroys
host, cells and tissues by enzymatic digestion. 

u) l),l,'tiv, 	 "Tapeworms, e.g., Aoniezin expnnsa, absorb food
 
already digested by the host thus depriving the
 
h it of its nutrients.
 

dj AlIhrgtnic Dictyocaulusand Bunostornum larvae penetrating the
 
skirt of sheep and goats cause allergy resulting in
 
intense itching, especially of the feet.
 

v) Aniemic 	 Parnsites like IHuemnonchus, Bunostomum Chaberfin 
and Fasciola, ingest large amounts of blood from 
the host leaving bleeding sites. The result is 
iron-deficiency anaemia. 

Economic Losses:-

Losses due' to parasitism are a result of the damages to tle host
enumerated above arid can be categorised as direct and indirect 
(Fivllc'r, 1977). The direct losses are due to acute illness and death,
prolmaturv h rejectionnw claghter arid of parts at meat inspection. Acute 

S r i recognised by the farmer and treated. Direct 
losses could therefore be avoided by early treatment. 

Indirect losses are caused by subclinical levels of parasitisms
which cause no obvious cinical symptoms. This type of parasitism is
regarded as the most important cause of economic loss as it is a herd 
:"'hblenm unlilte the acute syndrome which to affect lowtends 	 plane of 

iutrition and the lactating does and ewes, It is also the type many 
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farmr di, riot eau ily recog iiitie. Subclinical pa ras it is mR cause 
diminution of potential productivity of sheep and reduce feed intake
(Spedding, 1954). These effects cause measurable losses of
productivity such as decreased growth rates, milk yields, poor, mutton 
quality and poor reproductive performance or infertility. 

CONTROL MEASURES 

Factors: 

The ultimate criterion of success in the control of parasitisms
is the net profit that accrues and not the number of parasites killed 
(Whitloclj, 1955). 

Icf)'. instituting an)y control measures it is imperative to 
predict the factors which favour the occurrence of helminthiasis.
'T1ths, far tor.,; can b. put under several categories. 

n The biology of the parasite. Control of parasites is basically
aimed at breaking the life! cycle either by killing the parasitic 
stages inside tile host thus preventing the discharge of eggs into 
the environment which result into the free-living stages, or by
prevoriting tle host from tna(ing in the infective larvae. 

i) Th: host characteristics. Age, sex and breed are recognised as 
importint. factor,. in determining the ttxtent of helminthiasis in
livestock. The u)tng, the lactating does and ewes and the old
(broken-mouthed) are the most susceptible groups. Adult animals 
resistance to helminthinsis has been documented in sheep )Preston
and Allonby, i978; 1979), whilel in goats there are similar
indications although much less research has been done (Njanja, 
1985; and Shavulimo, 1985). 

c) The environment. Warmth and moisture are usually necessary for 
the development of infective round worm larvae. Moisture on 
pasture also allows the proliferation of the intermediate hosts 
for Fasciola. Most of Eastern and Southern Africa falls within

h, tropics. There is, however-, tremendous variability in 
climate, ranging from the high rainfall, humid zones to the low,
triirelinble rainfall arid/semi-arid zones. Animals in the humid 
zone-( nre exposed to a multitude of parasites and their vectors,
trferred to ns "Walking helminthic ZOO" by Schillhorn Van Veen

(1982). Despite this the sheep and goats thrive well due to 
I hir natural resistance, their high fecundity and rapid
IIt)jr* lIIn,. A tlL in the arid/semi-arid zones are usually kept
under low stocking densities, but often in large nomadic or semi
nomadic flocks. This environment is not very favourable for
development rnd survival of helminths. Some parasites like 
Ilnenotrllihus, however, have adapted well by their ability to
rpidly increase their population when circumstances become 
t flp ririly favourable. 
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1. Control by use of Anthelmintics: 

Ther has been tremendous progress in recent decades in
developing chemicals for destroying parasites. An increasing number
of i-'e,;tock production systems, especially wheore sigriificair losses 
due t) p.irautes occur are dependent regularon use of ant hlin tics 
with undoubted lcritefits in increasing productivity. 

.li.lothera py is aimed at eliminating the parasitic Stages of
he I iit h0ill the his t thus prevenit lheid im:ht rge of eggs 111nd Iirvae 
in., t O. envIriorliwn t, As stated earlier, the frequency being the
hiology of the (dominant) parasite, the environment, stocking rutes,
grnZ ing histor y of the particular area and tile berefits accruing from 
the propos'd t 'rcatt'ruel[t schedule. 

T}he vew hi, been expressed that a biological enuilibriu mr becomfes 
,-itablish-i bftwee i the! host and the parasites that aso mild or 
medium infiction no longer causes production loss. Preiminition is
priiba IAy 010 sittili)ortir ri type of host resist.ance andhe functional 
result"; from iexposur. to activu- infection in grazing stock. Thus 
periodic amthelnrticredication may interfere with the process of
pr,1-11urtitn (Georgi, 1974). Todd (1974) demonstrated significantly
higher milk yields in dairy cows which had been treated as opposed to 
thiO 11ta wre 11ot, eVen though in both groups the parasite egg
counts were us low as "i;or even 10 strongylo eggs per gram of faeces. 
Stirnev (1, ,i.(1974) dmonastrated higher weight gains in treated laml:sromparvd to thse. thu, were not, even though the infection was mild in 
Iiotm cas.qs. In both -:amtples higher production was achieved due to 

h,'ranthelnintic Lreatmnt. Chemotherapy has inherent dangers of 
deve loprmeit of resistrince against them by parasites. There is 
therefore a need to find a treatrnent schedule that will allow animals 
t( dev(lop pr'emunition and at the saie time prevent excessive build up
of helrrirriths in the pasture. 

2. Control through management: 

No u nthe irnint ic can ove rvorre excessive exposure to helminth
inrfectron (Getorgi, (1971). Ifigh strongyle worm burdens could not be
c)vereii,,, by periodic anthelmintic medication (Ross, 1967). The reason 
was n high stocking rate resulting in high rate of recontamination of 
t-e. ipsture. In pastoral areas where most of tile small ruminants are 
fil i stocking densities have been a concern in connection with
,'iing.q', so,,derosion, but equally imrportant danger with high stocking 

-.cg:u irid ~potential to semi-arid arid arid areas, whenconditicns become temporarily favourable, parasites with high
feundity ike Imenronchus (Schillhorn Van Veen, cnn cause1982) high
i-onrii IiisseH in sheep and goats. 
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Rotational grazing has for* along time bevii accepted as animportant mtanagement practice in the control of helminth infections.rrtheory, r'otaitioral grazing see ks to prevtvit or limit intake of 
ir('tive rvac by permitting animals to graze on n particular areas
of pasture riot longer than three days, the time it takes for worm eggspussed in faeces to develop into infective larvae; and then notallowing the animals to return to the same pasture until all the
inffctive larva( have. died. According to Georgi (1974) rotational
grazing, if rigidly followed, has tho some danger as overzealous
rfpplication of anthelintitica in that animals have no chance to develop
premunition and if they encountered a highly contaminated laddockithe 
r+-esalt+, would be disastrous. 

Lambs nid kid s are iore, susceptible to worm inifections than a dults iid shouId be' Septrated from their dams air enrly as possible
ind gr-tzed on clean paddock - ahead of thi aidult flock in a rotational 
-l', ig )i'ct1ce. 

it in Ic i v n' m a rag eme ni., a ons ma llh old e r fari ns w he re n ima ls 

ii',tther,,d or- st blod, contamilation of fe d with faeces is a real
datogr rnd car be tvoided by usc.. of raised troughs and hay racks. 

10o 1ht11d not. li(left on the troughs for a long time as it will be 
,on tlmirinied lN larvae which migrate from the floor',. 

Well nour ishod aninials are much less susceptible to Helmiliths
(Pre-ston ind Alloriby 1978). Although some worms establish, their
e'ffects tire I(hsened and si)ontaneious cure (self-cure) occurs. If
low.vei, ra.,ttires aref. highly contaminated the worm burden may be toohigh even f)r. titt, wl fed arid other control measures such as 
hem)thvrapy -- shou, be applied, 

Control by breeding for resistant stock 

i-erediig for' disease resistant stock is probably one of the
i,,.st worm control practices in use (Whitlock, 1966, Georgi, 1974).

"Iher(e are places in Africa (and else where in the world) where
liv,,stoch thrive tnder mary systems of husbandry without interference 
fi-titl ctel arli tech nology; these animals have worms, as 

rontn 
a pop lttion, itid handle them effectively, althongh individuals may 

lost r.sistact to diseases has continued to be of paramoun.

ntliportamr, )1dihough. until very 
 recently, conscious selection of

r'ItarAnrt smtr;k has not been part of breeding programmes. 

r t,, A lonly (1978) demonstrated that the tied Masai breed
,',fsheep wts superior to the Corriedale, Hampshire down and Merinobr'eeds in its resistance to heavy infection with Haemonrchus contortus.'"Stkidies onf breedimig Ilactonchus contortus resistant sheep have been,
dtone, in Australia (Albersi et a]., 1984). Gray et al. (1984) altow,'kin rnin Australia demonstrated that the resistance of Merino 

..~n'tto H. contortus, defined as the level of egg output, had a 
nonr nobiliy of 30%. The results from these studies indicate that 
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4ohJe,:tio0- for resistance is feasible. Th're is, however, a need for" 
further rcesprr1)h into gtenetic resistance in local African breeds of 
sheep, the Red Masai is perhaps the only breed studied so far and has 
very pr'omi.sin list in breeding prograttines. Much less work has been 
done to denortrate genetic resistance in goats. From the studies by
Shavulimo (1985) and Nianja (1985) in which three breeds of goats, the
'FaHt Africnn, the Galin and the Toggenburg were cowpared for 
epistance angainst I1. contortus, it would appear that the local goat

br~dS.ds do not hl'V high genetic resistance like the sheep, According
to Preston and Allonby (1978), and Schillhorn Van Veen (1982) goats
in their ratural environimemnt are browsers and as a result they have 
had rlatively lesis parasite challenge compared with sheep. The goats
have, threfore, not built up high genetic resistance. Carles et a).
(1984) working in semi-arid northern lenya showed that sheep has an 
averdge of 20% higher strongyle worm egg counts than goats, an
indication f vai ,tcLin in the rates of intake of infective larvae 
rathl.r than resistance. There is, however, a need for further 
resetarch Intl; t C genetic r(:e3 sttirice of the various local goat breeds

, 

to be! able to come to firm conclusions. 

'1. Control by immunisation 

ii111todi.s substantial 

aft,.r nf'ctioli, a rather uncommon property (Georgi, 1974). 


C(r tar 1W 1tiralate immunity that persists 
The 

Inirvic art, ,ittentuitted by ionizing radiation. The irradiated larvae 
migrat,: ard may moult but do not reach maturity. 

So far l. an gworrf vatrclin' in cat tle against IDictyocaatU.q Viviparous
ti comr.-rcially availi!le - mostly in Britain and United States of
A inlert"ica.'l 

hc.acarch using nuclear t!:chniques is currently underway to 
identify factors that would facilitate the development of a vaccine 
agairst imiortiant sheep and goat nematodes such as H. contortus,
trych, strongyluhs sp) (Dargi,, 1984; Mitchell, 1984). Willets (1984)
discus.sed the u.90 of recombination DNA technology to develop vaccines 
against helminths infections in aninmals. 

Although 'racrnation would not prevent infection completely, it
would certainly reducte tht%probability of an animial being overwhelmed 
by worit i i fep tri whenI (u rnd to pasture. It would minimize the useo)f nnth,'trrniis, I, 

CONCLUSION 

Strategies for further research 

While sheep nrid goats are often considered to share a common 
o, :,,ptil~itity to pHrasitic infecticns, it has been observed that 

or,xisti; significant variation in their resistance (Smith et al.,
ttipaldished; Preston arid Allonby, 1978; Shavulimo, 1985). Dunn (1978) 
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noted theft the available infornlati)or on small ruminarit diseasteincidence, pr,'valenre and seasonality mostly referred to sheep andcould not be entirely applicable to goats. There is thurefore a needfor further research into the incidence, prevalence, sepurately forsheep and goats, On the basis of the findings by Caries et al, (1984)
strategies for control of helminths may need to be consideredHeparately for sheexp and goats in the same herd bsed on the knowledge 
of the lshveli of infection and the economic retnurns. 

Although sitn e researchi has been accomplished demonstrating
g'netic rcsistan(e in some shep breeds against J lJimuiOchus infectionPrestoii and Aloriby, 1978; AlberH el al., 1984; Gra y ei al., 1984),the Ut' i., a need to inrvestigrite this factor in all the other sheepbreeds4 in Africa. Much less work has been done! to demonstrate genetic
rest nce in goat reeds. Once resistant breeds and tlie genetic11)(Akovr for rteijstanice have been identified, breewding for resistanc~e 
to ielim)in th nt,ihwill forni an important aspect, of small ruminant
dievopi utrog r~n5mes. 

T[he (,iirretf studiijes into the use of irradiated larvae foruiunisation of sheep) againsmt some common nematodes need to bestxtengthened with emlphasis on nemnatodes of economic importance such as11iolont'hus, The uISe of' resistant breeds and immnunisation iwoulddefinlit(-ly offer farmors a good alternative reducing the current over
vet j nr-e on ani tholrn in tic s for the co)ntrol of holmin thiasis. 
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DETECTION OF ANAPLASMA OVIS USING A DNA PROBE 

S.P. Shorpole l 

INTRODUCTION 

.'rtltiaiusnovis is defined as a distinct species from A. matrginal,
aind A. 4-antrale based on the distribution of the inclusion bodies in 
infected erythrocytes and host specificity (3,4). A. ovis inclusion 
bodies are found 60-65% marginal and 35-40% sibmarginal or central 
(3,4,5). In comparison, those of A. marginale are found 90% marginal
and 10% submarginal or central while those of A. centrals are largely
central (1,5). With regard to host spacificity, inoculation of intact 
goats or sheep with A. oviR results in clinical disease (3,4,13) while
in cattle, A. ovis produces inapparent infections (1). A. marginnle 
causes a severe disease in cattle (14), but inoculation of goats or
sheep causes parrvsitemia without clinical disease (1,12). A. centrale 
infects cattle causing a mild or sometimes a severe clinical disease,
anid also causes a parasitemia in sheep and goats (1). 

A. ovis infections of goats are characterised by an incubation 
poriod of 8-40 days. Manifestations of severe or mild disease in
infected gont. may depend on the presence or absence of premunition.
In severe infections, debility, depression and progressive anemia 
develop followed by death. Goats recovered from A. ovis disease 
remain persiatently infected and are inapparent carriers (3,4). 

I)iagnosis of nne' lasmosis is based on detection of Anaplasmn
inclusion bodies in blood smears, subinoculation of blood into
splenectomized animals and detection of antibodies Anaplasma antigens
ill serological tests. These diagnostic procedures lack sensitivity
and specificity. Therefore, there is a need to develop improved
diagnostic methods for routine use in surveillance and epidemiological
studies. DNA hybridization methods are very specific and sensitive
diagnostic procedures for identification of infectious agents arid are
used to detect malaria and babesia organisms in blood (17,18).
Nucleic acid hybridization can be especially useful in detecting
pathogens in diseases where carrier animals are reservoirs of 
infection. 

In this report, I have identified the Annplasina parasite
infcting goats as A. ovis and developed a DNA probe to detect A. ovis 
in infected bloxd from goats, 

I. Vterinary Hesenrch Laboratories, P.O. lKabete, Kenya 
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MATERIALS AND METHODS 

Growth of A. ovis and isolation of inclusion bodies: 

An A. ovis Idaho isolates was inoculated into a splenectomised
goat, parasitonmin monitored daily, and blood taken when the
parnsiternia reached 21%. Parasitemic blood was washed 3 times withphosphate buffered saline (0.13M NaCl, 0.0015M KH P0 4 , 0.0015M
NaalIPO4 , 0.0027M KCl) (PBS) and the buffy coat removed at each wash.
The washed blood (PCV 50%) was frozen at -20 0 C in order- to lyse the
erythrocytes. A 100 ml volume of the erythrocyte suspension was
thawed and centrifuged at 19,000 x g for 20 min at 4 C to pellet A.
ovis inilial bodies and erythrocyte membranes. Hemoglobin was removed
by washing the pellet three times in PBS at 19,000 x g for 20 min. A.
ovis DNA was isolated according to a described procedure (20).
Further removal of proteins was achieved by phenol, phenol-chloroform
and chloroform t-xtrnctions followed by ethanol precipitation (21). 

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

Anaplismna vis IDNA (I ug) was partially restricted with Sau
and ligatd to 200 ug of Bam hl, cleaved arid 

3A 
dephosphrylated pBR322using 10 units of TP4 DNA ligase (21), Escherichin coli strain HB 101

cells grown to O.D550-0.413 were transformed by a high efficiencytransformation procedure (22). Colonies resistant to ampicillin were
selected on yeast-tryptonv media (0.8% bacto-tryptone, 0.8% bacto
yeast extract, 0.5% NtCl and 1.5% bacto-agar) containing ampicillin
(100 ug ml). The A. ovis genomic library was screened by colonyhybridization (23) using a biotin labeled genomic A. ovis DNA probe
prepared by nick translation with biotin-7-dATP (24). Afterhybridization, the nitrocellulose filters were processed for colordevelopmont as recommended in the BlueGene kit (BRL, Inc. MD), which 
included incubating the nitrocellulose paper with streptavidin
alkaline phosphatase conjugate for 10 minutes followed by incubation
with freshly prepared dye solution of nitroblue tetrazolium and 5
b romo-4-chloro-3-inidolylphosphate 
 in a sealed bag. Color development
was allowed t) proceed in the dark for 30 minutes at room temperature.
Bacteria colonies with the strongest color reaction were selected. 

Preparation of recombinant DNA probes: 

Selected individual colonies were amplified overnight at 37oC inYT media (0.8% bacto-tryptone, 0.8% bacto-yeast extract and 0.5% NaCl)
containing 100 ug/ml ampicillin. Plasmid DNA was extracted by 
K.I ,,lysi. (25) and electrophoresced in 0.6% agarose to [elect

cslos with A. ovis DNA inserts. The DNA of the selected clones was
inolited and treated with restriction endonuclease enzymep Aval, BamHi
arind EcoRl and eloctrophoresced in a 0.6% agarose gel to determine thesI:',' of the DNA inserts. The clones with the largest A. ovis DNA
insert s were selected for labeling with biotin-7-dATP by nick 
tinnslatlon (24). 
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The cloned A. ovis DNA labeled with biotin-7-dA'rP and used as a
robe. This probe was used in hybridization reartions with genomic A. 

t:vin and A. ninrgirstie DNA. Ten-fold serial dilutions (100 rg to 1 pg)
O, A. eviA, A. iurginrlre and goat leukocyte DNA were prepared in TF 
buffer 110 mM Tris.t1CI, ImM IEDTA pH 8), The microlitres of each DNA 
sample dilution was spotted on nitrocclhmlose paper arid baked for 2 
hr., ,it 80 C., Hybridization conditions were as described (19). 

To determini whether muiltipie copies of the cloned A. ovis 
fragnient were present in tht- Anaplanmn species genome, A. ovis, and A. 
trargiidtJh-g -norn DNA were restricted with SWtI and eiecttrophoresced 
o 0,8% agarofse. Go;it teukocyt DNA was use: as -ontrol. The DNA 
fragmenat wer-. tran sferred to nitrocellulose pr (27) and probed 
with thi torioed A. o vi DNA probe. 

Characterisation of Annplasma organisms from goats in Kenya: 

Thln bhod filfieurs from 4 Anplasima isolates fromn goats arid 4
islmi t,o of A. mfrginnr from Thecasttle were Giemsa stained. 

Iochtion of the iritraerythrocytic inclusion bodies for each 
 isolate 
was deterined as either marginal, submarginal or central. To further
cliracteritoe the Ariaplarmn organisms infecting goats, DNA was 
eixtrated from tht. Annpin.trin isolates from goats and A. rinrginale
isolates from cattle. Ten-fold serial dilutions of the DNA (100 rig to
I pg), were, upotted en nitrocellulose paper and hybridized to the 
cloned A. ovis DNA probe and an A. trarginale DNA probe previously 
describetd (30). 

RESULTS
 

Evaluation of cloned A. ovis DNA: 

Ninty-four transformed E;.coli colonies hybridized with varying
intensities to a biotin labeled A. ovis genomic DNA probe. One of 
these pAOI2A had the strongest reaction and was isolated for further
s1uly. The pAO12A transformed bacteria were isolated, amplified and 
the plasmid DNA purified. Analysis of pAO]2A DNA revealed the A. ovis 
)NA insert was 10 Kb and a restriction endonuclease map in shown in 

.igurt! 1. 

lsolated and biotin labeled pAOI2A I)NA hybridized to a minimum of
I rig of the I) Kb I)NA, 10 rig of A. ovis genomic DNA and 100 ng of A,
tnriiKinih genorimr I)NA on dot blots (Pig 2). The probe did not
hvbridizv 1,t 1 art Of gont leukocyte DNA (Pig 2). To determine whether 

:~,'', , eld A. ovis DNA fragment were present in the 
Anaplasma genome, the labeled probe was hybridized to A. ovis and A. 
mitrrinnl, geromni- DNA restricted with Stl. The probe hybridized at
different intensiti's to at least 9 bands in the A. ovis and to only 5 
hands in the A. ,nnrguinrie DNA (Pig 3). 
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Characterization of Anaplasma organisms from goats in Kenya: 

Anuplastna parasites in goats were characterized by location in 
erythrocyteh, host specificity and reactivity with DNA probes.
Int raeryth rocy tic Anaplasinw inclusion bodies from 4 Anaplasma isolates 
from gonts and 4 of A. marginile from cattle were classified into 3 
irtrnerythrucytic locations (Table 1) and the mean for each location 
for isolatr.s from each npecies compared. A significant difference (p 
, .025) was obterved between the intraerythrocytic location of the 
Arnplwistw orginosris from goats and A. inarginale from cattle (Table 1). 

DISCUSSION 

I hn\'e devt.lped arid evaluated a DNA probe for use in detecting
A. ovi.s in gont,. 'I hI prob, a 10 Kb insert of A. ovis genomic I)NA in 
plflM322 (pAOIZA) wai selected because of strong signal obtaineda 
during colony hybridization using biotin labeled A. ovis genoinic DNA. 
The strong hybridiztioti signal suggested that multiple copies of the 
cloned fraign.nt, existed in the g. nomic DNA. Southern blotting
nrialysis of A. ovis genomic DNA cut with the Sstl which does not 
restrict the cloned pAniZA DNA, revealed at least 9 bands when probed
with pAO2A DNA. Also, the probe reacted with 5 bands on the A. 
mrgirnytgenorich NA. The cloned A. ovis DNA probe labeled with 
biotin hybridized toIapproximately 1 rig of the 10 Kb DNA insert, 10 ng
of A. vis g-noruic DNA aid 100 ng of A. eaginne genomic DNA on dot 
b lots. 

Th AIaplnsi or hninss infecting goats in Kenya were identified 
as A. ovin bused on the location of the inclusion bodies in infected 
erythrocytes, host specificity and DNA hybridization Aruactions. The 
III tracItry tli r'ocyt ic location of inclusion bodies of itiolates4 of A. 
ovui from K~enya was significantly different (p < 0.025) from those of 
A. nmar-ginujiv. Sunlar differencen have been reported previously 

In conclusion, the Anaplasma infecting goats in Kenya was 
Identified as A. avis by locationi of inclusion bodies in infected 
erythrocytes, hosit specificity to cloned A. avis and A. marginale DNA 
probes. rh- )NA probe detected A. ovis parasitrmias below levels 
detectable on blood smears and the prevalence of A. ovis in Kenya was 
observed to be high. The DNA probe provides a diagnostic procedure to 
evalute the economic constraints caused by A. ovis infections in 
goats and sheep in countries where the organism occurs. 
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Table 1: 11itrae'ythrocytic locatiori of Ariaplusma organismH isolated 
from goults arld A. inargnalo isolateH from catth,. 

Location of organisms (mean %) 
Source of Number of 
Aruilnmn isolnteli Marginal Submarginal Central 

Goats in Kenya 4 7 3 /- 3 21+/-2" 7+/-
A. nmarginnic 
from cattle 4 8"3+/-5 4f /-3 3+/-2 

a -ignifictrntly different (p<0.025) from A. nairginale. 
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I I I I i 

; 	 Lt, t ion oj Anplasmra ienomic DNA wi-th biot in label led 
r., jIA.A probe. i[tmA concentratlions were iO0 ng, 10 ng,
1 n, 100 pg 10 pg, and I pq. Row 1, A. ovis DNA 
m.n.,. raw 2, A. ovis DNA (Kenya), row 3, A, marginale 

., , . 4, A. ovi- lb i .,'- insert, row 5, 1 ug 
4[ ( ovjl leukocyte UNA on each spot 
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INTERACTION OF DUAL-PURPOSE GOATS WITH 

SUBSISTENCE CROPS AND WEEDS 

P.P. Semenyo1 , L. Musalia I , K. Otieno ], 

M. Onim I , and Fitzhugh2 

The Small Ruminant Collaborative Research Support Program (SR-CRSP) has been conducting farming systems research r4,ected toward
introducing dual-purpose goats to enhance household nutrition and cash 
income in western Kenya. 

This paper presents results on how sweet potato (lpomea batatuR),
a dual-purpose crop; maize stover (Zoa mays), a crop residue; and
couch grass (Digitnria ncalarum), a weed, are used to enhance goat
production for both milk and meat, on small-scale farms in western
Kenya. Leaves and vines of sweet potato (SPV) are used for creepfeeding and as a proteinaceous supplement for lactating does. SPV
qualified in these roles because of its digestibi;,ty of 68% and its
crude proteit, content of 20%, and because it ranked number one in 
palatability among six proteinaccous fodders. 

Maize stover, a crop residue of the staple crop in western Kenya,is available in quantities of one or more tons per farm annually.
Results are presented to demonstrate how its intake and use can be
enhanced through treatment with molasses and common table salt, and by
feeding it in combination with proteinaceous forages. 

Couch grass, which is a notorious weed, is used as a livestockfood. It ranked first in palatability among common grass forages of 
western Kenya. Due to its palatability and nutritivehigh value, itis recommnded for feeding goats and other livestock, after it is 
weeded from food crops. 

1. Dual-Purpoec Goat Production Systems Project, P.O. Box 252, 
Maseno Kenya


2. Winrock International, Route 3, Morrilton, AR 72110, U.S.A. 
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INTRODUCTION 

The objective of the Small Ruminant Collaborative Research 
Support Program (SR-CRSP) in Kenya is to develo; and evaluate dual
purpose goat (DPG) production systems in small scale farms in Western
Kenya, Research on the DPG, whieh follows the farming systemsresearch (FSR) is focused, on increasing production of food protein
through milk and meat, and cash generation through sales of goats and 
their products. 

In the first phase of FRS constraints were identified. Of theconstraints identified, land size was found to be the mostlimiting(Sands et al 1983; Mukhebi et al 19 8 6 ).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 relyheavily on dual-purpose crops, residues, andcrop weeds multi-purpose
legume trees. As a result DPG nutritional studies in western Kenya 
are based on these feedstuffs. 

MATERIALS AND METHODS 

Sweet potato leaves and vines (SPV) Ipomea batatus 

Kids born within the same weak were randomly allocated into twotreatments. In Treatment I kids had full access to the milk of their
dams, while in Treatment 2 they had full access only in the first twoweeks, From the third week access was gradually reduced, reaching zero
by the end of the fourth week. In other words at the age of fourweeks they were weaned. They were weaned to fresh sweet potato vines,which was initially introduced to them ad lib from the age of twoweeks. All the kids were weighed weekly and those SPVon 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 6 x 6 latina square design to studythe effect of maize stover on goat performance. The treatments 
included feeding of stover alone, stover plus sprinkled salt, stover
plus molasses, stover plus sweet potato vines, stoyer plus Tylossema
spp and stover plus Sesbanin sesban, The adaptation and the
experimental petiod for feeding were ten days for each. In all thetratmernts the stover from Hybrid 612 was chopped into lengths ofapproximately two inches. Fresh stoyer plus the supplements wereoffered twice 8 and p.m.daily at am 4 Stover was o'ffered in excess of 
intake by 20%. 
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Couch grass (Digitariaecalarum) 

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 aerial parts 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 species was 
presented randomly in two hanged bundles of one kg each. After each
feeding session the orts were weighed and then discarded. Preference 
was determined 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
utilizatioi, of the SPV, farmers a crop,which grow as the accrued side 
benefit was 87 kg of milk or in monetary terms Ksh. 522/- (I US
dollar = 16 Kshs.).Furthermore, early weaning has the added advantage
of enhancing rumen development (Semenye et al 1986).SPV in an ideal
milk substitute because nearly all the farmers in western Kenya grow

sweet potatoes and because of its chemical composition. Sweet potatoes

are grown in small plots with estimated size range of 16 to over 100
 
sq. metres. From the smaller plots sufficient SPV can be harvested to 
meet the requirements of a kid, of 30 g. DM/kg body weight/day.
chemical composition of milk and SPV are comparable 

The 
in that, the
 

moisture content and digestibility of milk are 85 and 86%, while for
 
SPV are 80 and 72% respectively. 

The chemical composition of the maize stover treatments are

presented in Table 2. Maize stover which was the basal diet of the 
six 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 withstover SPV, Sesbania seaban, Tylossema app.
and salt did not enhance intake beyond maize stover alone treatment.
It is likely these protein rich forages were not offered in sufficient 
amounts to enhance rumen utilization of the maize stover. The 
supplements of Sesbania sesban, Tylossema app. and SPV comprised 9, 9
and 5% of the basal diet 'dry matter respectively. These levels were 
taken 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 the lowest intake. The effect of molasses here 
that comprised 4 % of the basal diet dry matter was negative. Negative
impact of molasses was probably due to proliferation in the rumen of
the fast-growing sugar digesting micro-organisms. This implies that
the supply of nitrogen to goats ie-wding low quality roughages such as
maize stover 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 the goats in liveweight changes is shown in Figure 1. 
The differences in liveweight changes depicted in the figure, should 
serve only as an indicator of the trend because, the differences are 
not statistically significant at P < 0.05. It follows, therefore, 
that maize staver as a sole ration without any treatment is sufficient 
for maintenance requirements for goats averaging 37 kg. Nonetheless 
daily treatment of maize stover with common salt should be discouraged 
because of its failure to maintain body weights. This is a common 
practice with some of the farmers. However, farmers do treat only 
occasionally and not routinely as in the experiment. 

For all the treatments intake as a percentage of the body weight 
ranged from 3.7 to 4.3%. This figure might not be achieved for on-farm 
situations because goats usually don't have access to 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 alone. 

In a palatability study in which six graminoid species were 
ranked, couch grass (Digitarin acalarum) ranked first. The results of 
the rankings are presented in Table 4. For couch grass having ranked 
first is a 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, it is an ideal candidate 
for feeding livestock after it has been weeded. Soil attached to the 
root system should be shaken off and then the aerial parts taken for 
livestock feeding. 

Table I: Performance of kids and milk offtake
 

:Age-days 0 30 60 90 120 	 Milk
 
off take;
 

;Totsl
 
:Suckie kg 2.9 2.9 4.6 5.6 7.Z NIL
 

:Weaned on
 
:SPV kg 2.4 6.3 6.6 8.4 7.9 87
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TabIe 2: Chemical composition (A) of feed 	components 

Feed Dry matter Crude protein 	Dry matter
 
digestibility
 

I ----------------------

Maize stover 89 
 4 36
 
T"'ossema spp 43 14 64
 
Sesbinja seshan 43 
 26 68
 
SPV 	 25 20 
 68
 

Table 3: Dry matter intake of chopped maize stover (kg)
 

:Stover' Stayer Stover 
 :Stover Stayer :Stover'
 
:Treatment !alone + 4 + , +:Salt 
 :molasses :SPV ;Tyhossema :Sesbania:
 

n 54 54 : 54 :54 54 
 54 

Minimum 0.83 0.25 0.45 0.95 0.45 
 0.63
 

Maximum 2.14 : 2.11 
 1.91 : 2.66 2.14 
 2.70
 

a): ab): h): a): ab) 
 )

Mean 1.55 : 1.49 
 : 1.37 : 1.60 1.48 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 g. CP DMD
 

Cough-gr-
 17
, 17 --------65 
Napier (13) 
 2 I080" ) 9 63

Giant ponicum 3 
 890 b) 9 54 
Brachiarin app 4 b )
74 1 1] 51
 
Rihodes g:rasr, 5 703 11) 8 50bone grass 6 6 7 2 

b ) 13 57 

.-- ----------------------- ~---------
ab) 
 Means not having the same superscript
 

in common differ at P < 0.05
 

DMD r in vitro dry matter digestibility 
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Figure 1 Mean Liveweight trend by treatment 
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SESBANIA GEIRfPLASM COLLECTION IN TANZANIA AND PARTS OF WESTERN KENYA
 

K. Otieno 1 , J.F.M. Onim 2 , S. Mengistu , M.M.S. Lugenja 

J.A. Kategile 5 , and M. Mathuvn
1
 

ABSTRACT 

The recognised potential of Sesbania for Agricultural andmedicinal purposes has currently generated slot of interest in thespecies. Of particular interest to animal scientists are itspotentials both as a protein supplement for livestock and for
integration into smallholder Agricultural Systems in developing 
coun t Ii es. 

To increase the 
range of genetic diversity available for both
conservation and effective utilisation of the species requires adeliberate effort to explore and collect 
the available germplasms.

This paper reports part of such a collection undertaken in Tanzania
between 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, 38.54% were S. sesbaln var. nubica., and 34..16% 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 84.85% 
were S. sesban var.
 
nubica.
 

Most of the accessions from Tanzania were collected at analtitudinal range of 1001 
to 1500 m. above sea level (a.s.1), which is

also the altitudinal range within the area 
covered in Westerf Kenya.
This indicates a good potential for introducing the accessions from
Tnnzania into Western Kenya and vise versa.
 

S. sesban var. nubica in most 
cases had pods containing seeds
with high levels of pest damage. S. macrantha on the other hiand

relatively less pest damage. 

had
 
This species had very long pods which in
 

some cases measured upto 38 cm long.
 

1. SR--CRSP/Ministry of Livestock Development,Kenya. 
2. Winrork International Institute of Agricultural Development, U.S.A.

3. International Livestock Centre for Africa (ILCA), Addis Ababa, 

Ethiopia.

4. 
Tanzania Livestock Research Organisation, (TALIRO), Tanzania.

5. International Development Research Centre (IDRC), 
Regional office
 

Nairobi, Kenya.
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INTRODUCTION 

The genus Sesbania belongs to the family leguminosea, and,subfamily papilionoideae, It consists of about species50 of fast -.
growing trees, perennial shrubs and horbaceous annuals which grow allthe year round in the tropics and subtropics, and summer annuals intemperate zones (Evans, D.O. 1986). Of the 50 species 33 are found inAfrica, a diversity unknown elsewhere (Gillet, 1963), 10 in Austrdlia(Burbidge, 1965), and seven in Hawaii (Char, Unpublished). Out of the33 species found in Africa, 20 occur in Eastern Africa, out of whichTanzania is the major centre of distribution and diversity with 15species, followed by Kenya with 11, Ethiopia with 10 Ganda with seven 
and Somalia with five. 

The species are divided into at least four subgenera and of these
only two Sesbnnia and Agati contain species of potential agriculturalvalue. Most of the species belong to the subgenus Sesbania and they
are distributed worldwide and some of them have been extensively usedboth as green manures in other countries. The subgenus Agati, which
is mainly found in Asia, contains the tree species S. grandiflora and
S. formosa. In countries such as Indonesia, S. grandiflora is grown
for fodder, pulpwood, and improvement of soil fertility. 

According to Dale. O.E. and P.P Rotar (1987) the majority ofSesbania species annualsare and the known perennials include S.grandiflor-a, S. formosa, S. sosban and the Hawaiianseven species.
The potential of Sesbanias as a fodder crop lies in theirexceptionally vigorous association with nitrogen fixing Rhizobium
bacteria, characterised by rapid development of large numerous
clusters of root and even stem asnodules in S. rostraLa, whichresults in high crude protein in the forage. This coupled with theirability to tolerate a wide range of whichsoils would otherwise be
unutilised to most other legumes, Sesbanias can be sources of nitrogen
fixation and biomass production on diverse lands. 

A number of Agricultural and medicinal uses of the species have
been reported from a number of countries. These include uses such as
fuelwood and shade tree in coffee 
 plantations. In Indonesia and
Australia, some species such as S. grandiflora are being tried in thepulpwood industries (Hu Ta-wei, 1986). In the arid and semi-arid
regions of India where approximately seven million hectares ofotherwise cultivable land is affected by salinity and alkalinity, the use of tree type sesbania species such as S. sesban and S. giabra are
being emphasised. 
 These can tolerate salinity and alkalinity stresses
respectively (Ghai PE et a) 1985). S. bispinosa is also being used inIndin as a green manure to reclaim land affected by high salinity and
alkalinity, A ofnumber medicinal uses have also been reported, Inwestern Kenya for instance, S. sesban var. nubica is being used by
some communities in the treatment of Kwashiokor in children. 

Of particular interest to animal scientists is the potential ofthe species as a protein supplement for livestock and the fact that it 
can be integrated into the smallholder Agricultural systems in Africa. 
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The considerable degree of genetic diversity among and within
species of the genus;s well as the known utility of some species
indicate a favourable potential for Agricultural purposes and thus theneed to lurther develop it. It is in this light that a decision wasmade to asoemble the available genetic variability both for intensive
evaluation for forage production, fuelwood, improvement of soil
fertility and for conservation. The decision to collect the Sesbania
germplasm in Tanzania was therefore part of an overall plan to collect
in the sub-saharan Africa and particularly iu the Pasture Network for
Eastern and Southern Africa (PANESA) region (Onim, et aW., 1987). 

This paper reports only the results of part of the collection
mission in Tanzania (24th July - 24th August, 1987) in which the Small
Ruminant 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 of Westernparts Kenya, 

MATERIALS AND METHODS 

The collection team in Tanzania consisted of participants fromEthiopia - International Livestock Centre for Africa (ILCA), Tanzania
(Tanzania Livestock Research 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 International Development Research Centre (IDRC) with support
from the International Board of Plant Genetic Resources (IBPGR). 

The collection started on 6th July 1987 in Dar es salaam, movingalong the coast southward through Utete/Kilwa Masoko, Liwali, Tunduru,
Son ea, Njombe and back to Dar es salaam (Appendix 1). The second
phase which is the subject of this report started in Dar es salaam on28th July 1987 with a brief round trip within Kisarawe District,
Coastal Region, upto Maneromago and back to Dar es salaam throughMlandizi. Another route was upto Bagamoyo, and then joining the main
Dar es salaam Morogoro road at Mlandizi. The subsequent route wentupto Iringa, Mbeya, Laela-Lake Rukwa, Simbawanga-Lake Rukwa, Mpanda,
Kigoma, Kasulu, Kibondo, Biharamulo, Buloba, Karagwe, Biharamulo,Geita, Busisi, Mwanza - Sea nane Island in L. Victoria, Shinyanga,
Singida, Arusha, Ngorongoro Crater, Waso, Loliando, Lake Natron and
ending in Arunha on 24th. August, 1987 (Appendix 1). The collection
that was undertaken in Western Kenya was brief and covered mainly
parts of three districts of Siaya, Kisumu and Kakamega (Appendix I). 

The methodology used in both missions was broadly based on theprin:iples described by Lazier (1984). However, since Sesbaniaspecies occur in specific habitats, it was not necessary to stop at
regular intervals along the collection route. The stops depended
entirely on the availability of the species and these could be sitedclearly 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 interest or variation. 
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The details of an accession and its site of collection were
recorded in the standard ILCA Accession/collection sheets (Lazier,
1984). Altitudes were read off an altimeter at every collection site.
During the Tanzania collection, an accession for an individual species
was made up of bulked seeds from individual plants of the same species
at the site. A different species at the same site would then form a 
separate 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 the 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). Visits were
also made to the Fast African Herbarium, Nairobi, Kenya, the teaching
Herbarium at the University of Nairobi at Chiromo Campus, and the
University of Dar es salaam Herbarium. In cases where field
identification was not satisfactory, herbarial specimens takenwere 

for further authentification.
 

Where possible, brief inforannl 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 accessions of 14 species were collected in Tanzania 
as summarised in Table I. 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. quadrates 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 altitude below and aboveboth 1000 
m. Even along a route where a lot of S. niacrantha occurred 'such asfrom sumbawanga to those sites thatgoma, were below 1000 m. above sea 
level such as the banks of River Malagarasi and the shores of Lake
Tanganyika had only S. sesban var. nubica. This indicates a strong
altitudinal influence on the distribution of the species. The 
majority of the accessions (52 out of 96) were collected at an
altitudinal range between 1001 m. and 1500 m. a.s.l. Only S. 
keniensis occurred at altitudes above 2000 m. a.s.l. (Table 2). 

In Western Kenya only 33 accessions of three species were
collected and most of these (84.85%) were S. sesban var. nubica (Table 
3). 

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

of species as reported here agreethat reported in the F.T,E.A. with the exception of S.somnlensis. (Table 5)In the FIT.E.A. the species is reported to occurat altitudes between 300 m. and 1050 m. a.s.l, The species that wasrecorded as S. somalenais during the collection was at a site 1160 m.a.s.l. Again, there are no records in the F.T.E.A. of the specieshaving been collected ini Tanzania. Until further isidentificationdone during the evaluation sage, it is very unlikely that this
acession was S. somalensis. 

Tables 6 and 7 summarise some of the local names and uses,respectively, of the accessions collected in Tanzania. Inspite of theexcellent seeding capability of S. sesban var, nubica its pods andseeds showed a lot of pest damage. S. macrantha, on the other hand,had very clean and pest free pods and seeds. The pods ere long and
sometimes measuring upto 38 cm.
 

There 
was alot of variation occurring in the colour of the floralstandard of sesban nubica.S. var Some accessions had mottledstandards whereas some had uniformly yellow standards, This truewasboth in Tanzania and in Western Kenya. In the F.T.E.A., it is statedthat the standard in the floral area for S. sesban is almost alwaysstreaked and spotted with violet, elsewhere sometimes uniformly yellowor suffused with (var.purple bicolor). It would have been useful tocollect those variations as separate accessions in Tanzania since itis easier to isolate variations from single plant collections duringscreening than bulkedfrom seeds. 

Future Plans
 

It should be 
 noted here that SR-CRSP has been continuallyinvolved with sesbania within its Feed Resources (FR) ResearchProject. However, much ofL.;ie work has been on S. senban var, nibuca.Our involvement with the germplasm collection in isTanzania thereforea significant contribution to the FR Project sesbania work in that ithas made available to us several germplasm that have hitherto not beenconsidered In researchour activities.
 

Broadly, 
 FR Project of the SR-CRSP at Maseno in Western Kenyaintends to carry out first a preliminary evaluation of the germplasmscollected for their potential as sources of cut-and -carry forage forlivestock in general and dual-purpose goats in(DPGs) particular.They would also be assessed in terms of their response to repeatedcutting fuelwood and soil fertility improvement potentials.
 

lasqtly, but not least, we hope that with 
 the experience gained inTanzania, IDRC will extend their generosity to us more to enable us toparticipate in future sesbania germplasm collections and provide fundsfor effective evaluation of germplasms at several locations in Africa. 
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Table 1: Sesbania species collected in Tanzania and the approximate
 

number of accessions per species
 

------------------------------------- ----------...---------


SpeciNVs 	 Number of accessions % of total
 

S. seshan var. nuhica. 37 38.54
 
S. macrantha 
 33 	 34.36
 
S. hirtistyla var. hirti.,tyia 1 	 1.04 
S. greenway 1 	 1.04 
S, quadrate 7 	 7.29 
S. sericea 4 	 7.29 
S. hispinosa 1 	 4.17 
S. specio.5a 
 1 	 1.04
 
S. rostrata 3 	 3.13 
S. microphylla 3 	 3.13 
S. hirtisyla var. muricnta 1 	 1.04 
S. somalensis 1 	 1.04 
S. keniensis 2 	 2.08
 
S. goetzei 1 1.04 

TOTAL 96 99.98 

Table 2: 	 Approximate altitudinul distribution of the sesbania
 
accesrions collected in Tanzania
 

Number of 	accessions per altitudinal range
(in) a.s.1. 
Sipec ies-- -- -- -- -- -- -... ... . . .. . . . . . . . . . . . . . 

-- 200- 201-500 501.-1000 1001-1500 1501-2000 >2001 

-------------------.--- - - - - ---

S. sesban - -- 13 17 7 -
var. nubica 
S. macrantha - - - 25 7 -
S. hirtistyla - - 1 - - -
var. hirt. 
S. grernwayi - - I - - -
S. quadrata - - 4 3 - -
S.sericen 1 - 3 - - -
S. bispinoa I ..... 
S. speciosa I ..... 
S. rostrata - - 2 1 -
S, microphy]la -. 3 - -
S. hirtistyla - I 
vail. /pu'. 
S. samalensis -1 - -
S. keniensis - - I 
S. qoerzei - - 1 - - -

.. ----------------------------------------

TOTAL 3 0 25 52 14 1
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Table 3: 	Sesbonia Species collected in Siays "ind parts of Kisumu and 
Kakfutega Districts and the number of accessions per species 

Sptcies 
 Number of accessions % of Total
 

S.Sfswnva.azbia28 84.85 /S. mncrantha 
 2 	 6.06
 
S. quadrata 	 3 9.09
 

TOTAL 
 33 	 100
 

.---------------------

Table 4: 	Altitudinol distribution of the Sesbania accession- collected
 
in Sinys and parts of Kisumu and Kakamega Districts'
 

Number of accessions per altitudinal range

(metres above sea level)
 

Species
 

_.-s-h-a --- l-- - - - - -- - -------
nubica .... 	 28 
S. macrontho .... 
 2 - -
S. quadrata  - 3 ' - 

S--------0 	 ------


Table 5: 	The altitudinal distribution of Sesbania species as reported

in the Flora of Tropical East Africa (F.T.E.A.)
 

Species 	 Altitudinal ran -( -aea)
a.s.l.
 

S.esanvar. nubica. 100-2200 (but not conmmon below l1000m)

S. macrantha 1100-2000
 
S, hirtistyla var. hirtistyla 200-600 
S. greenwayj 0-600
 
S, quadrate 200-1600
 
S. sericen 0-850
 
S. bispinosa 	 0-300
 
S. speciosa 	 Normally below 100
 
S. rostrata 
 500-1600
 
S. m1crophyi 	 l000-i200 
S. hirtisyla vat. muricata 200-600 
S. somalensis 
 300-1050
 
S. keniensis 
 1200-2400
 
S. goetzei 	 900-1900
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PRODUCTIVITY OF GRASS-SESBANIA INTERCROP AS COMPARED TO 

GRASS-NITROGEN INTERACTION 

M. Mathuva2 , J.F.M. Onim ] , K. Otieno 2 and H.A. Fitzhugh l 

INTRODUCTION: 

Small scale farming in the humid tropics will benefit from
mnaximising energy production from biomass (Preston and Leng, 1985).
This can be done by growing plants which will utilize solar radiation 
efficiently to yield large amounts of bkrnass that can be partitioned
into feed and fuel. Bana grass (Pennisetum purpureum) and Sudan 
grass(Sorghum sudanense) are high yielding when moisture, nitrogen and 
other minrrals are not limited (Mathuva, et al., 1985). Nitrogen is
the most limiting nutrient in feed production. Nitrogen fertilizers 
are expensive and attempts have been made to intercrop grasses with 
legumes to substitute nitrogen fertilizer. However, trailing legumes
rarely provide sufficient nitrogen for optimum grass growth (Date,
1973). This is mainly due to the decline of the legume component in
 
the award. Tree legumes could be an alternative. These could provide

food, fuel and nitrogen fixation into the 
 soil. In addition, tree
legumes are easier to manage. Sesbania(Sesbania sesban) is a tree
legume of high potential in food productivity, quality and nitrogen
fixation (Onim, et t., 1984). Supplementing straw based diets with 
sesbania hay was found to improve live weight gains in sheep (ILCA,
1985/86). 

MATERIALS AND METHODS: 

Bana grass, Sudan grass and sesbania were used. Three treatments 
were adopted. These were, pure grass1 grass intercropped with Sesbnia
and grass fertilized with 250 kg ha - f of nitrogen, and 250 kg ha- of 
P2 0 5 from compound fertilizer. NPK = 20:20:0. The trial was planted ina complete randomized block design replicated four times. Planting was
done at the onset of the rains. Stakes of bana with three nodes were 
planted at a spacing of I 0.5m.x Sudan grass seeds were drilledi in 
rows 1 m apart. Seedlings of sesbania were established one month 
before grasse3 were planted. The planting was such that two rows of 
sesbania each 30cm from grass row and 40cm apart ran along two grass 
rows. Sesbanin seedlings were spaced 50cm within the row. Fertilizer 
was applied in two equal splits in the long and short rains. Plots 
were kept free of weeds. At a height of Im bana was cut 5cm from the
ground while sesbania was cut after attaining the height of 1.5m at 
60cm from the ground. Sudan grass was cut at flowering stage. Dry
miatter(DM) yield, crude protein (CP%) and sesbania mortality rate were 
determined. Comparison of means was based on Duncan's multiple range 
test. 

Winrock International Institute for Agricultural Development, USA. 

Ministry of Livestock Development, Kenya, 
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RESULTS AND DISCUSSION: 

Figure I indicates individual plant DM yield. Bana grass infertilized treatment gave significanitly higher DM yield than in othertreatments (P<0.05). DM yield of bana in bana-sesbania intercrop wasslightly higher than that of pure unfertilized one. However, this was 
not significant at P<0.05. Nitrogen application to Sudan grass wassuperior to the sesbania intercrop. There was a significant (P<0.05)Huppression of by banasesbania as compared to pure sesbania andsudan-sesbania intercrop. Total DM yield (Figure 2), shows the effectof intercropping production hectare.on per Fertilized bana yieldedsignificantly higher DM than any other treatment(P(O.05). Total DMproduction from bana-sesbania intercrop was higher than that from pureunfertilized bans. This difference was not significant at P<0.05.
There were no significant differences in yields between fertilized andintercropped Sudajn grass. This was mainly due to the high DM yields of
sembania component in the award. 

From the management adopted in this trial, it is clear thatlegume intercrop is not a substitute 
tree 

of nitrogen-phosphate
fertilization of high potential fodder grasses. In lower potential
grasses introduction of tree legumes could replace nitrogen-phosphate
fertilization all together; something which trailing legumes haveunable to do. Intercropping bank with sesbania showed a 

been 
tendency to

improve total DM yield above that of pure unfertilized bana. Thisopportunity could be explored further by changing planting and
management methods i.e. one row of sesbania could be planted exactlybetween two rows of bana to reduce competition. Legume trees couldallowed to grow taller then pruned systematically 

be 
or cut at higher

levels. Recent work has proved that phosphate is lacking in soilsplanted and mulched with tree legume foliage (Onim, at a., 1987).Thus application of phosphate fertilizers could DMenhance production
from grass-tree legume intercrop. 

Figure 3 demonstrates pattern DMof production from banacropping. It clear thereis that was efficient utilization offertilizer giving high yields in the second sampling, followed by adeclining production trend. This proves the importance of fertilizers 
in bM production. Unfertilized bane and bana-sesbania intercrop showedsimilar and steadily rising DM yield probably due to the utilization
of existing soil nutrients - after which pure boana declined as aresult of exhausting soil nutrients. Bana-sesbania intercrop continued 
to yield persistently higher total DM than pure and unfertilized banadue lo similar performance of both award components (Figure 4). Rising
DM yield in the fifth sampling was mainly due to the of theonset
short rains during which regrowth of fertilized bane was poor probablyas rj result of tiller suppression by initial high DM yields in the 
long rains. 

Figure 5 shows the performance of Sudan grass cropping.
Fertilizer application resulted in initial high DM yield followed by adecline. Sudan grass was harvested at flowering stage when high awarddensity had been achieved. This has the effect of reducing tillerregrowth (Jewiss, 1972). Sudan grass in sesbania showed a similar 
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trend but the nsebania component gave progressively higher DM yields
than Sudan grass (Figure 6). 

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

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

CONCLUSION: 

Unlike tropical trailing legumes which show a progressive decineof their proportion in sward, sesbania showed a curve of persistent DM
production. This was mainly due to the growth pattern which allowssesbania to be harvested sepnr i'rly. Unlike Sudan grass, bans was morepersistent in production. sPt, .:er application gave the highest DMyield in bane. lntercropping with osebania tended to increase total DMyield above that of pure unfertilized grass. There is need to try andapply phosphate fertilizer to sesbania-grass intercrop. Also, sesbania 
crops should be planted in such a way as to reduce competition withassociated grass, This will result in healthier plants that will 
resist pest. attacks. 

83 



Table 1 " C.P. - 3-d Sampling 

Sesbanin 23.1 

Sesbania + Sudan 19.9 

Ban + Sesbania 11.3 

B~ann 

Bana + N 10.7 

Sudan + N 9.6 

Stldain 8.1 

Sudan + Se.'battia 6.3 

84 



CL 

DM Yield 

'1J 

cl r 

Ses +Danaa 

Sct s S uda nZ JI 

85H
 



Dk Y.ield 

00 

ft 

0 

.: Bana+Ses 

z Sua 

o SudanN 

Sudan +Ses 

Sesbania 

86
 



----- 

10
. . ...-.anatses 

Bana 

-

1 2 3_4. ,, 

Figure J: Eana Cropi. ing Dk~1Yield (Ton/JJa) 

87 

8?
 



6 

5 

4 

'U 

:3 3 -0--- Bana+Ses 

0 Eana 

2Sesbania 

Sampl ing
 

Figure 4: Bana - Sesbania Intercrop (Ton/Ea)
 

88
 



Figure C: Sudan Sesbania !ntercrop (Ton/ha) 
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TOXICITY OF LEUCAENA LEUCOCEPIA AND SESBANIA SESBAN 

SUN DRIED LEAF HAY 

P.P. Senlenye 1
, L. Musalia 2 , M. Onim I and H. Fitzhugh 1 

INTRODUCTION 

Kenya "Ind tIiv otlher Third World countries are looking for aCh. ,q, sourc, of p;,rotein for feeding livestock. The search is onbtc:jse of lack of !nolley to purchase protein lich concettral ca such as
bone meal. Htigh -protein forages are therefore sen as a siit ablealt rrl t iv e. Such tropical legume trees like Leucaer:a (LI ucaenalhcuocephnal) and s,-sbatia (Sesbanin sesbai) with crude protein t(P) 
rontents vf zipproximately 26% are very promising although they contain 
to-oc tc that need further reyearch, In case o.f leunena, the
toxic substance i frimosine, a amino acid. It has been shown that 3bvd roxy-4-1I(fl)-pyridone (DImP), a breakdown product of mimosiric in the 
rumn,theiS r00t -1e Of thle toxicity (fegarty et all 1976). 1 iase
,ifs akchaarp,toxicity hus been reported in non-ruminants by Rotar andEvansi (1984). t nim et a]. (unpublished datna) have found sesbaniaI:'Avcs to be lethal when fed to growing broiler chicks. In ruminants,
according to the literature reviewed by Rotar anid Evans (1984),
toxicity has resultod from feeding seshania pods, while other parts ofhe plant hvive beeni reported as relatively free of toxicity. Withthis backgr*'und, two trials were initiated. The first wascomparative st 'dy between leucaena and seabanin hays and 

a 
the second"Ia' moitort.d the eff, of feeding fresh leuvaen as the sole diet ofbuck iags, tio asc rtt the presence or ab.ince of mimosine degrading 

CMATERIALS AND METHODS
 
.'omparative trial
 

Six crosihrd (Toggenburg x Small East African bucklings with
'iverujxeweight of 16.4 kg were used. At the beginning of the trial,;iwh buckling was administered with an antihe'nintic (Nilzan) and anaritibiotic (Injectable Oxytetracycline). The preparatory period took 

10 days nd the e-xperimental period was for 40) days. Fresh hia , ofeanch species was placed in the crates daily at 8 am and 4 pm. Waterand a mritr) lick were supplied ad Iibituin. Liveweigh Is of thobucklirigs. were taken twice weekly. Total faecal and urine output were
o'l hrtird ever>' 2-1 hour's, 

.'d'o r;' v, dry matte-r (I)M)I rind (N) nitrogen counten t of
the- different hay3s, fneces anid urine were determined. Six bucklings

chari.-over desqign, were nllocated randomly 
in 

to two treritments. The
ie~t~mamawore sun-dried leticaena hay and sesbania leaves hay. 

V~Ic k Inoterniational- ----
(~1/Mini ro Livestock Development, lHenyn
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I 

Trial with Fresh leuceena 

Figtsh bucklingo with a mean birth weight of 3.5 kg were selectedfrom a crop of 30 kids. Four bus.klirigs were offered fresh leucnennfrom the age of two weeks onwards, They were weati-d at the weight.ofkg. Fo llowing weaning, they had no accost h, any oth"r feedstuffe'..c',l fpresh hnae na, mineral lick and ,leani wsater. 'The other fourInli:k Jiug i (controls) wore weanled (c1iipastures and had access to waterid valst..illicks. All the eight buckling: w.ers croiuibreeds ofburg wr,with Small East African. Their liveweights wre tokenw,.,kl% and ^,.r, .'o.:mined daily for signs of clinical toxicity such as,'\CeO sle :Alivation, nlopr-ia, loss of appetite, incoo)rdina tion ofg.'it and ,'rl,-ii si ,f tw thyroid glnd. Mimrnsine was tested in theurliti from j bas(e solution of ferric cihloride and cor- ,*ntrated
hydrochlric acid (Jons and Megarrity 198t). 

"h, hypJothwssi wab: gots that have been expo'ied to o otherforag" 
 x,-.p ' Ta:rom would isaturally develop mimosits degrading 

RESULTS 

"'Ih IM, ('1P :uint-nt anrid in vive dry matter digestibility of thehilys 11nd thc frotsh Ilorsaeria are in Table 1. There was no differencehtwe",.n 
 t h, dry isal r digestibility of leucaOta and sesbania hay,whil, th c digot ihihty ,.fthe fresh leucuenn was higher by 7 %. 

The irtake of Ie','nera was higher than that of sesbania (Table' J ni).nk. as a perc, rage
' ,-u h a in ( 1. '1 

of body weight was particularly low for%). 

Groiwth curves of the six bucklings are in Table 3 and Figure 1.tNither sesbania nor leucaena was able to sustain growth. However,thr,- was a lag period before L.eucaena toxicity inhibited growth. This
csoishown by the comparable 
 drop in weight of approximately 2kg
t''sssg atweek after sesbania's. 

When t,eucuenr was fed to the buckling tO.at survived in the,tubr in,treatment., was fed leiuene na 
star 

it stopped din rrhoering and,d gaininrgv weight insnediately. On the other hand, the bucklingthst wits sowitchetd frum leucae na to sesbania n,aintained its bodywe.'ight, whil,, the one that remained on leuscaena continued to lose 

1 h. firs! signs or clinical toxicity were observed on thetic s s f,',,di: on mesbania hay. P3y Pla-16, one of the
r 


Hesbania 
A ": , difirrhoering and had no appetite, Theseiyisst.,mis pt- si-st,.,d with presence of bleod stains in the diarrhoea. Oni it di,.d. host- mortem findings revealed ulcerated o, sophagusdois, irvd lurig!;. The remaining 

and 
two bucklings on sesbaniaiht''mitteritlv, lost ap,.etite, looked lethargic and had diarrhoea withS'.is umnu.i:y-28 one buckling died while the other was switched toiif,' hauy. Iost--mortem results were similar to the first except for± 'siratior of the lungs. The goat that was switched to leucaena 
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s.Lt')pIed dirrho-rig-idItr ii .n The gozlt that switched to sesbania
fen c start,litia-,. s howing rlinical !ig rjs of dia'rtrroeil frcom day-38

I(0 ) y- 10. H)' ,' t wiht-l it WaS j. I t -off fit's hlIlia t he ou tone of
imp-lridi rig death wan obviohs. 

'Ihc hcucacm bin-kJ rgs 	 g row faster than their crternporarics on 
pantutens L t h, ago of seven morith, (Table 4 and Figure, 2). After 
Ohi. the. pasture ories grew fr.ter up to the age of 17 moniths. The 
Litckling hat.cr i,..:' in the oiucaiem treatment weighed only 11 kg at 
th,. 	 age. (,f 17 Irlonth:, which was half of ti liveweight of bu'klings on 

l ; '"f lI (('{, t o !), 

if !hr fur tit-hlin.as on It uctaient by the ager". of 17 inoiths all] had
di- ;, hilt he llstIre#onts bil] rio mortality. Tihe deaths Occurred on
0h-	 10th, 11th, 12th, and 17th months of age. The l st buckling to
'l,! 	 hld ,r#'-ft-rf-''f, f, trli., succulent ofbark leucaema over its leaves. 
Tlivhr l,, v inr was prothably prompted by differences of mimosine 

r'oi-cntratti'M! 1: v,-we' the t,-aves arid the bark. 

! :, l!l:g. we're w"--iid at the age of fiv, months, when they
wr'ighod approxi-xillt.tl 10 kg each, Two months after weaning they 
, %I'litel rno iiirli)': iynlptoars. Ini their eighth month they started 
It k mg ct ill tird blate d. They appeared to be suffering from cold
whli- [hc' clit n- J.' )ts wtelre active and playful. Their overall 
j',,sture wan arched,'while their tails uncharacteristically pointed
d, , wnr I-d:.;, -r,,m one of tht.- leucAe Ira goats falling of hair around one 

of ti ears was noticed. Affected patches were four to five mm
Ainwiter. The onec Soru-iving to the age of 17 month,€, a month before

in 

its death, hair had Jartod falling. The falling hair was not
,'xCCessy,. in that yo noticed it when you looked for 	 it or when
hJdflog tle goat's hair left on yourbody, was hands, This was riot 
th, cas, with the hair of the control bucklings. 

Pont -mertm findings of tho three bucklings that died revealed 
-FiS ill tlt-he oesophagus and reticulo-rumen, and congestion of the

,ArH9s, but there was no noticeable enlargement of the thyroid glands.
*,nit of 52 urim samples collected over a period of 52 days, for the 
;,,'Nisment of the p-eence or absence of mimosine or DIIP, 36 or 69% of
th, tests were positive. Of the positive tests 11 25and gave blue
:11d pile'iv colouratioii rospectively. The 16 negative tests gave
yell', wisl colouration. A pattcrn emerged out of the tests, 
a; :ti~mmre,:}.- eigh 

of 
trind two cormseenittv days of positive and negative 

r, '.e,. t ively. 
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DISCUSSION 

The DMD of 58% for both leucaena and sesbania hay wag much higherthan of Ieuca'u11 r;pored by Sriskandarajah and fumolung (1986) of42%. However, with regards to intake of leucaCen the later reported adry matter intake of 894 g£/d or 3.9% of the body weight as opposed tothis study's f 319g/d or' 2.27 of the body weight, Jones and Lowry(1984) reported an lower, ofeven intake 290 g/d, with Australiangoat:i, which riotdid possess the mimosine degrading microbes.g nts of Sriskand,,ruajrh arid Komoklng (1986) had 
T'he 

a high intake despiteI l ,r)DMVI)rhiy'cSown berause the urine of their e.x\periiental goats hadnio )ill. Thcrf ire tho, low intakes of Kenyan and Australian goats was 
tus jth, d (io mtiiiogine toxicity. 

"rhe itnitIke of s'shania 
CIdd 

was Much lower thin for lhucaena V. Ittherefore be postula)ted that toxicity of sesbania is expressednt ;I lower threshold of DM intake than that of letcoena.P*i'i ran,¢. of thr clinii:a! toxicity signs after feeding chanrgefromi tshnnin to Ir-ricatI, exonerntes bacteria from beingcauLs tiv, ,,rgainsi. theWhereas in leucaena, mimosine is the cause oftoXicity inr l'iilmn ii IS, in sesbanin no conclusive evidence hasreported i the toxin. Saponin is however, 
been 

sttspected because itsbiological activity cellular ofon arid mrembranal components (Chubb,198Th! 

Th hypothesis that goats hadhaving leucacan forage only and noother since- birth, wii' develop mimegine and DItP degrading microbeshenlu.,it discount ed. 'I I presence of mimosine thein urine of such fedgoats is cleara indication of lack of the degrading microbes. Goatsin Kenya like those in Australia therefore have no microbes fordt.,grading mimosine. Unless degrading microbes are introducedenyari, goats, leucaena should not be fed as a diet. 
to 

sole According tothc review of Jones (1979) diets containing less than 30% of leucarna
iil. not expected to cause toxicity. Leucaena is grown by farmers in,u'ti, as a pr'otein sup)plement, therefore feeding it beyond 30% undernormir circumstances is unlikely. However,paiatability due to its higharid the temptations of feeding it as a sole diet incuriods of plenty, farrnier's should cautionedbe about its side effect,when fed at more that 30% of the dict. The some is true for sesbaniaalthoigh its sft, limit hasf beennot established. Nonetheless,sssbama ihas shown good promise as a feed supplement to straw based
di. (IA 1986). 

It should hi rinerrbered that scores of plants contain material#,,xifI,)lvr it.or'k if aten ii siifficieni quantity. This notis very 
...; 
 , ig" :,t, f .in livistck because instinct regulatesntake of rrjurous species. This explains why the longest survivingir ,k, ris: had prefer,.nce for the bark, which is low in mimosinti),rw'.ntrFltioncompared with the young leaves. On the other hand if-. ti' e.n i!-lit,,ed an, ini a drought or in a cut and carry system, an,1!'iri, hr, ni Ohiic,, but to continue until it is poisoned. AccordingA,d htitchinsori (1984) the severity of poisoning is related totlh,qmntitity of material eaten, speciesthe of animal eating the 
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plant, portion of the plan t and condition of the plant eaten, level of
grcound moisture-, general health of the o imo prior to ingesting the
substarnic and the age and size of the animal. Therefore some
livestock can cat some of the toxic p nrihs and tinder several of thr'mentjond uonditions, fail to show symptoms of injury or poisoning.
At other tim"-i deth may ocrcur. 

Results of this stmdy show that both )eucnenn and Seshtnin should 
not be fed as sole diets to goats. Due to their crucial role of 
protv in s-ri pleni totion in livestock diets, more researr-h should beClone pnrticwlv, with Sesbania to ascertain appropriate feeding
levels. VPlant brleed-s should come--up with varieties of klcuraeno mndssbnij,-i with o:rnien considerable r'duced toxitl ck'n?1celltrations. 
lntod~t i',in iftIW111degrading microbes should also be encouraged.
Positive resuli hove been reported of inoculated goats and sheep "'ith
fri robwes ip;,o' ,t'.dfrm Australia by the International Livestock centre 
for Afr'ica Il'' NI 6), 
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Tab Ie 4 Liveweight. reans and diffterences by feed source (Kg) 

Age -mont hs: U 1 2 3 4 5 6 7 8 9 ]0 17 
n 4 4 4 4 4 4 4 4 4 4 3 1 

bukIi ,gs '2. R 4.3'1 5.9 7.] 8.4 9.5 13.5 15.0 12,4 11.7 11.3 11.0 
n 4 4 4 4 4 4 4 4 4 4 4 4 

,lut I, iig!. 2.' .2 . .7 5.6 6.7 8.3 11.5 13.2 14.8 17.2 16.9 22.0 

lf fer ce 0.V I 1 1.2 1.5 1.7 1.2 2.0 1.8 2.4 5.5 5.6 11.3 
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DRY MATTER, NITROGEN AND GREEN MANURE YIELDS OF LEUCAENA, 

SESBANIA AND PIGEON PEA IN A CUTTING FREQUENCY STUDY 

J.F.M. Onim1 , P. Ochola 2 , H. Mathuva 3 , K. Otieno3 

" 
and H. A. Fitzhugh1 

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 season (Brown et a]., 1984) They grow two crops per year

with no or minimum fertilizer inputs, and this has resulted in very 
poor soils (Onim ct a]., 1981) An experiment was therefore set up
with the following objectives: (1) determine dry matter (DM),

nitrogen (N), and crude protein (OP) yields in pigeon pea 
 (C'ajanus
ckjan), sesbania (Sesbania sesban var nubi.-a) and leucaena (Leucaena
leucocephala) 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 majs) stover and 
fallow; and (4) test soil fertility changes after 12 months with an 
intercropped maize with food beans (Phaseolus vulgwris). 

MATERIALS AND METHODS 

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

Five plots measuring 4.5 m by 10.0 m assigned to fallow,were 
maize, pigeon pea, seshania and 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.
 

I Wnrock International Institute for Agricultural Development.

2 National Sugar Research Station, Kibos, Kisumu
 

or Kenya Agricultural Research Institute (KARl).

3 Ministry of Livestock Development, Kenya. 
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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 cm from three randomly chosen places in each 
plot. These were thoroughly mixed and composited to constitute the -- sample for that particular plot. --The soils were analysed for pH, N,
phosphorus (P), potassium (K), calcium (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 60 cm f.'om the ground.The harveated 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 the rows within
the same plot. The soils in each plot were sampled before plant
materials were incorporated. Pigeon pea, sesbania and leucaena were 
cut every two months for 12 months, altogether resulting in six
cuttings. Soil samples wore taken from each plot before incorporation
of green manure after every cutting. 

Maize crop was harvested at the end of the first season on 18thFebruary, 1986, while the second season maize crop was harvested on 
28th August 1986. In both cases, only the cobs were taken for grainyield 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 cultivated. 

Experiment 2: Testing the effects 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 at the onset oflong rains on 13th March , 1987. Maseno Double Cobber (DC) maize
cultivar and bean variety GLP 2 were planted in this experimefit. The
maize was planted at a spacing of 90 cm between rows and 30 cm between
plants within row. Two rows of beans were planted between maize rows 
at a spacing of 30 cm from each other and also 30 cm from maize rows 
while spacing between 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 wereharvested by uprooting whole plants when pods were dry. These were 
sun dried for two days then threshed. The bean grains were sun dried 
to a constant weight before weighing was done, Moisture contents were
estimnted at weighing by using a moisture meter (Model Dickey Jones,

DJGMT SN 0528-35223). The 
 grain weights were then corrected to
moisture content (m.c.). The remaining bean haulms 

13 % 
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 constant weight before weighing and adjusting to 13 % m.c. 
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RESULTS AND DISCUSSIONS 

Experiment I
 

a) DM, OP and N distribution around the year--


Mean survival rates of 62.9 %, 82.0 X and 28.6 
 % were observedfor sesbania, leucaena and pigeon pea respectively,
 

The total accumulated 
 DM and N from each crop that wasincorporated into the soil is presented in Table 1. Results presentedin Table I show that there were no significant differences amongyields (p < 0.05) despite the fact that there 
DM 

were very largedifferences in DM yields between some crops. This may be explained by
the fact that there were very largedifferent fluctuations in yieldscuttings within same due 

DM betweenthe crop to rainfall changes duringthe 12 months period. Leucaena provides 
one and 

a good example where cuttingstwo gave DM yields of 116 and 493 kg/ha respectively, whilecuttings five six inand resulted 3667 and 5743 kg/ha respectively(Figure 1). However, leucaena and sesbania yielded the highest DM of16659 and 13603 kg/ha respectively, while maize and pigeon pea hadmuch lower DM yields of 7793 and 4806 kg/ha respectively. 

The distribution of DM throughout the year from the various cropsis presented in Figure 1. These recults show that maize and pigeonpea have poor distributions of DM around the year, whereas leucaenaand sesbania have good distributions. This means that leucaena andsesbania are suitable for feed - -banks for cut and c'jrry in smallwell as large asscale livestock managements. This pattern of DMdistribution is the same for CP and N but at 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 thesoil added 120, 643, 448 and 161 kg/ha of N from maize, leucaena,sesbania and pigeon pea respectively (Table 1) Several other plantnutrients were also added to the soil from the incorporatedbiomass, although these plantwere not estimated in this experiment. Soilfertility changes due to incorporation of the various green manures ascompared to fallow are shown in Table 2.
 

Results shown in Table 2 indicate 
 that there were large shiftsnutrient availability due to both i.ncorporation of green 
in 

manures andtime. Soil acidity (pH) improved in all plots, but most remarkably infallow (by %).27.0 Soil acidity did not change in othermuch as in fallow probably because release organic 
plots as

of of acids fromthe decomposing green manures. The three soil samples that wereanalysed for N showed losses of N for maize (20.3 %), sesbania (4.4 %)and fallow (32.5 %) over 12the months. N losses shown for sesbaniaand maize may indicate that these plant materials a ofmobilized lotfrom the soil before they could be decomposed. However, 
N 

leucaena andpigeon pea required much less N from the soil to downbreak theirplant materials, resulting in net N' released to the soil of 28.6 % and 
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38.7 % respectively. In all treatments, large quantities of P 
disappeared in the soil, perhaps fixed since these soils are strongly
acidic (moan pH before experiment started = 4.4). The mean P level
when the experiment started was 36.6 ppm and this dropped to i moan 
value rf 4.9 -ppm-by the"time tht miperiment ended. In Table 2, this
showed a mean P loss of 86.7 %. There were 'large increases of both K
and Na in all treatments inch.-ding fallow. The reasons for these 
changes are not obvious, however, they may be caused by repla.cement of
K and Na on soil and organic matter particles by H ions whtch moved 
from the soils as shown by corresponding exchangeable acidity Hp.(
dropped by 84.3 X on the average). Mn disappeared in the soils while
Mg increased in all cases. It is known that Mn and Mg always have 
negative associations in the soil,and this is directly associated with 
pH; where Mn increases in lower pH while Mg decreases (Buckman and
Brady,1969). Calcium increased in all cases (Tables 2), showing
highest increases under legume green manures (e.g. 677.8 % under 
pigeon pea) and 393.3 % and 140,0 X under inaize and fallow
respectively. It is Known that the three legumes have deep rooting
systems that mined Ca from deeper soil levelp. and brought it nearer 
the surface. However, it is apparent that Lhis 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 result of changing pH (Buckman
and Brady, 1969). Organic catbon increased in all plots including the 
fallow one. The three legumes showed the highest C increases to the
soil with leucaena adding the most (37.0 %). This is expected since
legumes have a much better C:N ratios as compared to cereals e.g.
maize (C = 12.2 %). Since high organic carbon in the soil is directly
associated with larger humus quantities and increased soil fertility,
it is believed that thfise three lcgumes increased soil fertility by
37.0 %, 27.3 % and 22.9 % over the 12 month period for leucaena,
sesbania and pigeon pea reppectiva.ly, as compared to maize 12.2 % and 
fallow 14.4 % over the sa.me period..(Table 2). 

c) N added to the soil from the biomass of the three
 
legumes and maize.
 

As Phown in Table 1, leucaena and sesbLnia significantly (P <
0.05) added to the soil more N (643 and 448 kg/ha respectively) as 
compared to maize (120 kg/ha) and pigeon pea (161 kg/ha). Converting
thiese N figures into a commercial N containing fertilizer like calcium 
ammonium nitrate (CAN) which contains 46 % N, the various crop biomass 
added to the soil contributed equivalents of 26], 1397, 974 and 350
kg/ha of CAN from maize, leucaena, sesbania, and pigeon pea
respectively. In cash terms, this is a very impressive saving for
small scale farmers, who have little or no purchasing power for such
vital inputs like chemical fertilizers. It must be noted, however,
that N fixed in the nodules that was not mobilized to the plant aerial 
biomags was not accounted for in these N estimates. 
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Experiment 2: Effects of green manure on soil fertility changes 
as tested with maize and beans 

The bean crop was suppressed by maize and did not give high grainyields. Table 3 shows that there was no significant difference (P <0.05) for bean grain yields between different treatments. These grainyields are within the range reported elsewhere for intercropped beanswith maize e.g. (Saaliand Keya, 1982). There were, however,significant differences (P < 0.05) for haulms between some treatments.Sesbania, Leucaena and fallow treatments produced significantly (P <0.05) more haulms than pigeon pea and maize. 

The maize crop recoverable biomass was partitioned into threeproducts - stover-, dry shelled cobs and dry maize grain. At the timeof harvesting the cobs, there were very highly significant differences(P < 0.001) in wet stover yields between treatments. Results shown in(Table 31 showed that there was no significant difference of wetstover yields between pigeon pea and leucaena. Similarly, leucaenaand sesbania had no significant difference. However, sesbania had asignificantly (P < 0.05) higher wet stover yield than pigeon pea. Wetstover yields from maize and fallow treatments were very highlysignificantly (p < 0.001) lower than those from the three legumes. Itis interesting to note, however, that there were no significaiitdifferences (P ( 0.05) among DM stover yields in all treatments, Thistherefore means that tie green manures from the three legumesincreased soil fertility which in turn increased lush growth, hence more moisture in wet stover than in the maize and fallow treatments. 

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

Dry shelled cob yields showed significant differences (P < 0.05)between different treatments (Table 3). Leucaena treatment hadsignificantly (P < 0.05) higher cob yield than all the other
treatments 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. Energyfor cooking is critically short in these farms and this contribution
of approximately two tonnes of dry cobs from leucaena treatment, andapproximately 1.3 tonnes from pigeon pea , sesbania and maizetreatments would alleviate the energy shortage for some time on the 
farms. 

Dry maize grain is the most important output from maize crop totr, small scale farmer. It is therefore i .eresting to note thatthere were very highly significant differences (P < 0.001) betweentreatments for this parameter (Table 3). The three legumessignificantly (P < 0.05) produced more dry maize yields than maizetreatment. The highest dry grain yield of 6667 Kg/ha was observedunder sesbania treatment, while that of maize was 5156 Kg/ha,resulting in a range of 1511 Kg/ha. Maize treatment alsosignificantly outyielded fallow (P < 0.05). However, the three legumes 
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very highly tsignificantly outylelded fallow (P < 0.001) by a range of 
2756 Kg/ha, for example between sesbania treatment and fallow (Table
3). Using dry maize grain yield under fallow as 100 %, the gains in 
grain yield under pigeon pea, sesbania, leucaena and maize biomass
incorporations are 63.1, 75.5, 68.2 and 31.8 % higher. These results 
show that incorporation of green manures from the three legumes over a
period of 12 months significantly improved soil fertility. However, 
loriviing the land fallow under grass 12for months did not improve the
soil fertility much. Economic significance of gren manures shown in 
this study is critically important to the small scale farmer as a cost 
effective technology. These are toresults similar those obtained 
elsewhere when green manures of, for vvimple sesbania, was used on 
maize crop (Singh and Sinha, 1962). 

Recoverable total biomass from the test crops in the various 
treatments are. shown in the last column of Table 3. These results 
show that both sesbania and leucaena green manures were significantly
(P < 0.05) superior to pigeon pea. Sesbania and leucaena treatments 
p 'oduced over 8 tonnes DM of biomass above that from fallow. 

CONCLUSION 

This study shows that sesbania, leucaena and pigeon pea produced
largt- 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 year- was much better for sesbania and leucaena but poor for pigeon 
pea and maize. Th,,,.- were large shifts in plant nutrients in the 
soil, showing large increases in Na, K and Ca, moderale increases in
p11, N, C arid Mg, large losses in P and moderate losses of N and Mn in
various green manure treatments. Although 12 months is a short time 
to determine long term soil changes, these results are important
because they reflect a workable rotation management period that istypi-al to what small scale farmers who are short 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, sesbania 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 sesbaniapea, and
lucaena for only 12 months has been shown to be effective in this 
study. 
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Tabh: I. Cumul.ative DM, N and CP yields of milize, pigeon pea,
svsbania and leucnena incorporated into the soil after 
12 months (Kg/ha). 

Crop DM CP N 

Maize 7793 a 751 a 120 a
 

Leucaena 16659 a 4015 b 643 b
 

Sesbania 13603 a 2803 
b 448 b 

Pigeon pen 4806 n 1007 a 161 a 

Figures followed by the same letter are not significantly 
dmffert.It atP .0.05 level 
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Table 3: Mean recoverable biomss 1)M of test crops (k(/ha) 
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PRELIMINARY OPTIMAL J'ARM PLANS FOR ADOPTION OF 

DUAL-PURPOSE GOATS IN HAMISI DIVISION, 

KAXAMEGA DISTRICT, WESTERN KENYA 

L. A. Oyugi I , A. W. Mukhebi 2 , and 11. Knipscheer 3 

INTRODUCTION 

The Sm-all Ruminant Collaborative Research Support Program (SR-
CUStP) has been conducting farming systems research in Western Kenya
since 1980, developing technologies for the introductiou of Dual
purpose Goat (IDPG) technologies into small-scale farms to provide meat
and milk for enhancement of household nutrition and cash flow. 
Considerable amount of biological and socioeconomic data have been
generated and partially analyzed by each of the SR-CRSP projects on

the potential of introducing DPG into small-scale farming systems.

This study provides a framework for testing and evaluating DPG
technologies during the on-farm farmer managed trial phase scheduled 
to start in the second half of 1988. This preliminary study covers 
lamisi in Kakamega District which is one of the SR-CRSP cluster areas.


It will be expanded to cover the remaining cluster areas of Kaimosi

and Mnsumbi in Kakamega and Siaya Districts, respectively. The
study is preliminary in the sense that only basic activities were 
considered. A more detailed study is underway that will provide
detailed representative farm models for farms in Kakamega and Siaya
 
District cluster areas.
 

METHODOLOGY
 

The farming systems approach to research explicitly recognizes
the need for designing technologies 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 
gross margin analysis or partial budgeting. Linear Progra.ilming (LP),
however, offers a method for the evaluation of technologies C. an
varly step in the development (of new technologies) process. LP takes
into account some essential farmer circumstances (prices, resources)
without incurring the expense of on-farm testing. Shadow prices are a
meaningful definition of constraints and also the opportunity cost of 
resources used under alternative management plans can be used. 

I 	Agricultural economist, MLD, Small Ruminant CRSP, P.O. Box 252, Maseno, 
Kenya.

2 Agricultural economist, ILRAD, P.O. Box 30709, Nairobi, Kenya.
3 	Agricultural economist, Winrock International Institute for 

Agricultural Development, Petit Jean Mountain, Morrilton, Arkansas
 
72110, U.S.A.
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Furthermore, LP allows a rapid and cheap evaluation under a range
of alternative assumptions about resources available, and prices
(Knipscheer et al., 1983). 

SR-CRSP component projects -- feed resources (FR), nutrition
and management (NM), sociology (SOC), health (HIL), and economics
(EC) have collected farm level data over the past 7 years. These data
have been used in developing enterprise budgets for the major crop and
livestock enterprises reported in tables 7-12, which include DFIG
enterprise budgets for the IHamisi cluster. Most of the input/output
data were derived from surveys conducted by the BC project since 1983and from the NM arid 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 Hamisi cluster were categorized into three farm sizegroups; small, medium, and large to enable analysis of the impact of
farm size on optimal farm production plans generated by this study.
Farms of less than I ha are grouped as small, 1 to 2 ha as medium, and
above 2 ha as large. A list of 95 randomly selected farms in Hamisi 
was obtained from SOC Rapid Appraisal Survey Records conducted in
1986. For each farm size group, a representative farm was derived by
averaging 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 intervention at 
the farm level. 

The means for all farms less than I ha, between I and 2 ha, and
above 2 ha were calculated (table 1). The labour supply for three
representative farm groups was also derived from SOC Rapid Appraisal
Survey Records. 

The basic crop activities were determined by selecting cropsgrown by at least 50% of the farmers except tea and coffee which arethe main cash-crops, and sorghum which is the only cereal crop

grown during the short-rains season. Three 
levels of management
scenarios were modeled for the DPG enterprise in each representative
farm as low, average, and high. The low, average, and high
management levels are defined with respect to milk and meat (liveweight) production levels derived from on-farm trial data generated by
the NM project. The production levels are the means of observed data
from all the three SR-CRSP research clusters (table 1). Other crop,
livestock, and off-farm activities are omitted in this preliminary
study but 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
producd in the farms in line with the farmers' practice in Hamisi.
The quantity of subsistence maize and beans required by each household 
in a representative farm group was determined by multiplying the
number of adult-equivalents in each farm group household by the
quantity required of the respective foodstuff on an annual basis asstipulated in Bohdal's nutritional survey conducted in Kenya (Bohd-'
et al., 1968). It is therefore assumbd that any other food requirement
is purchased from cash income generated by the farm business. Most of 
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the livestock feeds for small-scale farming in Western Kenya coniesfrom 1) communally grazed land, 2) fallow land on the farm, 3) cropthinnings, toppings, loaf strippings, stover and residues, and 4) cutand-carry fodder from planted fornges (Onim et al., 1985), hence
minimum land allocation in the farm model. T'he activities in the 
models were defined as: 

Activity 
 Unit of Activity
 

Ha iz,. aid beans i tcrCop 1 on g rai0l1S h
 
Zebu 
 l -

Coffee and banmana: i ntercrop 
 I ha 
Ten I ha 
Sorghum, ihor rains l h1Ia
 
Maize consuniption 
 I kg
Bestnls conistllpt ioll 1 kg
DPG (low managelemilt leve 1) ]. dot-kid
D IG (average matagenient level) I doe-kid
 
DPG (high narnagenient level) 
 I doe-kid 

The constraints were defined as: 

Constraints 
 Unit of Constraint
 

Land, long rains ha 
land, short rains ha
Janury to December !nbour mai-days
Opernt ing capital kshs
Produci ng maize kg
Produci ng beans kg
Subs istence maize kg
Subsistence beans 
 kg
 

A standard linear programming (LP) model was constructed for eachrepresentative farm, both with and without the DPG enterprise assuminga profit maximization objective. A linear programming software packagewas used to determine the optimal combination of enterprises foreach representative farm. Mean prices from the EC marketing study(Oyugi et al., 1986) for milk and live weight were used in the initialLP runs. Sensitivity analysis was carried out to test the stability ofthe farm plans under varying DPG live weight and milk prices for eachrepresentative farm. Several LP runs were run as follows: 

Milk price was increased to the highest observed level (kshs 7.68 per kg) from the EC project marketing study (Oyugi et al., 1986)
while holding everything else constant. 

Live weight price was increased to the highest observed level(kahs 11.57 per kg) from the EC marketing study while holding
everything else constant. 

both milk and live weight prices were increased to the highest
observed levels while holding everything else constant. 
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The above three scenarios were modeled into the small, medium, 
and large representative farms. 

RESULTS AND DISCUSSIONS 

Optimal Farm Plans without the DPG Enterprise 

Optimal farm plans without the DPG enterprise are reported in 
table 2. For all farm size groups, the maize and beans intercrop is 
solected for the hng-rains season I. hle the model seloets sorghum for 
the short-rains tioason, taking up all the land in each season. When 
the farm models were run without the subsistence food constraints the 
coffee and bananas intercrop was the only crop association included in 
the optimal farm plans due to its relatively high gross margin per
hectare (see enterprise budgets in table 9). However, inclusion of 
subsistence household requirements in terms of maize and beans 
excluded the cash crops from the farm plans. Field observations 
indicated that in liamisi cluster only 16% grow coffee arid 45.83% grow 
tea. The total gross margins generated without the DPG enterprise were 
kshs 6,509 for the small farm, kshs 16,853 for the medium farm, and 
kshs 27,894 for the large 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
management level, i.e., with milk off-Lake 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) to kshs 8,083 (with the DPG 
enterprise), an increase of 24%. For the medium and large farms, the 
DPG enterprise does not enter into the optimal farm-plan at the mean 
milk and live weight price scenarios. The objective function 
sensitivity analysis for these two farm size groups indicates that for 
the DPG ektLerprise 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 the medium size farms and kshs 1,743.36 for the large size farms 
(compared with kshs 782 for the high DPG management level budget, 
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
observed milk price of kshs 6.78 per kg while everything else is held 
constant yields the following results: 
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Small farms: 	 0.17 ha long-rains maize and beans intercrops, 
0.17 ha short--rains 	sorghum and 7.8 DPG doe units 
yielding a total gross margin of kshs 10,486. 

Medium farms: 	 1.45 ha long--rains maize and beans intercrop, 1.45 
ha short-rains sorghum yielding a total gross 
margin of kshs 16,852.50.
 

Large farms: 	 2.4 ha long-rains maize and beans intercrop, 2.4 
ha short-.rains sorghum yielding a total gross
margin of kahs 27,893.79. 

Using thet highest observed live weight price of ksls 11.57 per kg"ceteris paribus" yields the following results: 

Small farms: 	 0.17 ha long--rains maize and beans intercrop, 0.17 
ha short-rains sorghum and 7.8 DPG unitsdoe 
yielding a total gross margin of kshs 9,103.49.
 

Miedium farms: 1.45 ha long-rains maize and beans intercrop, 1.45 
ha short--rains sorghum yielding a total gross 
margin of kshs 16,852.50. 

Large, farms: 	 2.) ha long-rains maize and beans intercrop, 2.4
 
ha short-rains sorghum yielding 
a total gross 
margin of kshs 27,893.79.
 

Using the highest observed prices for both milk and live weight
yields 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 ha long-rains maize and 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 27,893.79.
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Labour
 

One of the critical decisions underlying any economic analysis ofcrop-livestock systems is tile treatment of labour. Dep:mding on theseason of the year, and the schedule of the household members, DPG inWestern Koinya leftare tethered to graze in or near the comnd(about 2/3 of the households, Conelly et al., 1987). T'h! DPG aregeenerally brought back to the compound at the end of the day when itmay be milked for a second time (first time in the morning). Theseactivities take only about 15 minutes/day or about 7 1/2
her/animal/muonth. 

However low labourthe requirement for DPG in time units, thereare at twolvest characteristics which differentiate labour spent onlivestock from labour spent on crop activities. First, one hour spentactivities (e.g.,on crop land cultivaticn) coat much more energythan one hour of livestock herding. Although equal in time, thelivestock activitires are leasmuch demanding physically and lendthemselves well be atto done the end of a tiring day. Second, thequality of management (e.g., in detecting if your animal is sick aridwhat measures to take) may have a larger impact on livestockproduction and crop productivity. The modelLP used doeri notdifferentiate between these types of labour. 

SUMMARY AND CONCLUSIONS 

It is seen from the above preliminary results that the DPGenterprise would be ,ai economically viable enterprise under the
following conditions: 

Small farms <1 ha) under high management level achieving 144 kgof milk off-take and 22.84 kg of live weight per doe unit per annum,at mean market prices of kshs 5.55 
live 

per kg milk and kahs 6.31 per kgweight production scenario. scenarioThis would bring 8 doe unitsinto the farm plan and increase total farm gr-oss margin from kshs6,509 without DPG to kaha 8,083 with the DPG enterprise. Thisincrease farm gross margin by 24X per annum. 
will 

Although the productionlevels under- these scenarios are termed high it is envisaged that mostWPG technology adopters would be able to achieve these easily whenfully adoptive DPG packages are developed and passed on via extension.The milk off-take levels are those which have been achieved by many ofthe does (30%) in the study area. Some have attained milk off-takeabove 144 kg per annum. The highest milk off-take per doe per day
observed in Hamisi is 3 kg per day. 

Small farms (0< ha) under high management level achieving 144 kgmilk off-take and 22.84 kg of live weight per doe unit per annum andat a high market price of milk (kahs 7.68) per kg and mean marketprice of live weight (kshs 6.31) per kg scenario. This would include 8doe units into the farm plan and increase the total gross margin fromkshs 6,509 without the DPG to kahs 10,469 with the DPG enterpris,.This would result in a gross margin increase of 60.84% per annum. 
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Smrll farms ((I ha) under high marrgemeit level achieving 141 kgof milk off-take and 22.84 kg of live weight per doe unit p,. annumarid at a high martke. price of live weight (k shs 11.57) per kg arid meanmilk p-ice (kshs 5.55) per kg scenario. This scenario would bring 8doe unit s into the farm plan and increase the total gross margin fromksh. 6,509 without the DPG to kshs 9,092 with the lIPG enleprise, 'his
1.4 ainerease of "39.68% per annum. 

Mediumrr faris (1-2 ha) highuder maragem, ent level achieving 144kg of milk off-take and 22.84l kg of live weight per doe unit per annumamd at lot h high market price milk liveof arid weight (kshs 7.68 andks i 11.5s, respectively) per kg. This sce niario would bring 10 du,:units into the fir,T itl r)dl increase the grosstotal twiafgin from kshs6,,509 withI it,f l' kshstto 17,433 with l)PG enterprise. This is an 
incicrase of 167.83%. 

'this anralvi.s is preliminary as indicated above. Only the majorform envter i.s -vr included ini the model and in n aggregated way,and f'-o)r onl!y one of the clusters, Hamisi in Kakamega District. More
cor reh riiv e rrodels iteClUding several 
 cr opping and livestockactivitie-s, marketing activities, and other disposal activities, cropproduction ind off-ftrum'n activities, etc., are being developed and willhe applied for the economic analysis of DPGthe enterpriseintervention in e.mcl cluster. The economic ana, -sis will be extendedto include reot-benefit analysis of the DPG inter"ention over a number
of years for' the cluster areas. Nevertheless, the results presented inthis paper help to highlight a number of scenarios where the DPGenter'prise would be economically viable under existing farmingsystems. It also indixtes how many doe units would be kept withd iff,'ent resour-ct ltv' is among farms theunder' various scernrios. Theor-c- of magnitude in these models ar'e merely indicative at thispreliminary stage arid bemay useful for planning the lairge scale DPGdistiribution for' the next phase of SR-CRSp on-farm trials. 
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Iotjrce 
c u. t r', kanikumea Dis;trict, W..,t crn Kenya, ]1 

A1 'P ipp Iabt I. epto-tntI a vt far rt ditributiv ion, ,11ais i 
98 

iLabour Ope'at i ig Calital' 
(hr ) (r'd ) (/ ishs 

He-p Cr .0i1!l~I !I l V,'t 

Iarm V,01U4 
Small 	 0.51e (0.21) 643.44 
 (371.,A 3745 ,40g (1143.22)

M,,t(i 	 I
I. 	 ().:i 16;. 08 (970.05) 5891 .15 (3058.45)Large 	 2. 40 ,0 . 5 2757.60 (1505.0t,) 10657.56 (9730.34) 

,',J.. 
 .......... ........... .... ..
. .......... -....... 


.- 6 sinro logy Ihtoject Rapid Appraisal Survey, 1.986. 
DI, -vedftot, Mukh,-Ai et al. (1936), cash Flow patterns of Small 

d 	 Scal Fiarm Houae,-hl, l iniWestern Kenya.

Sm:l1, mnoium, atd large farms constitute 62.11%: 34.74%, and
 
:4,, reqntctt ivels of the fam sample.
 

h jj-. t nian annual }1.ouse-hold cash in-flow.
 
figures in par,,ttlheses 
nre Standard deviations. 
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Appendix (able 2. Opt imal fat'n pl0l's I"thout the UPC enterpr ise, 
suj clu.Oter, Kaklmega District, West ern Kenya, 1987. 

Enterprise 
Ifni t of 
act ivity 

Activity 
level 
in plan 

Gross 
margin 
kshs 

F'ain si1 ;'.' -group 

Suln] I Ma I c eoirls, fi 0. 56 5538.12 
I hg I r iat 

Swthum, h . 55 970.43 
sinlrra I$ i 

Tot nI gross iargin (kshs) 650H.55 

MtuI til ma ii ze)an, la 1.45 14339.78 
I haI tong ra in% 

Sorghum, ha 1.45 2512.72 

short raiIs 

T(ot ni gros)s inrg in (kshs) I6852.50 

la r, .Ma i;:Lbeans, ha 2.40 23734.80 
2 	 IOilon r-hi ns 

Sol ,hum, ha 2.40 4158.98 
sh,,- t m ins
 

Total gross margin (kshs) 
 27893.78 

........ ... ..... 
 ..------------ -

Witue"t Colptr )ut t. 
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Appenid x table 3. Optinj1 farm plan with DPG cntl(i Ipr- i se, I1am isi 
c lust er, Kakameg Dist r ict, West ern Kenya, 1987. 

Act ivi ty Gross 
Un it of level margin

Ent erljrise activity, in plan kshs 

Fn)r'll 1- Ol, oup 

Stun I 1 Mo jze41eans ha 0. 17 1681 . 22 
II ho Jonir-Ia i ns 

,;rho 0.17 294.59 
short rains 

)IG (high doe 7. 81 6124. 31 
III I 11b1ah1obn tr I eve 1t 

Total gross margin (kshs) 8100.12 b 

MdI tu,, Ma Ize/benns, Iha:l ha ng s" 1 45 14339.78tI ro i 

Sorghum, Ia 1.45 2512.72 
short rains 

Total gross margin (kshs) 
 16852.50
 

la-It Mn, -e/beai, ha 2.40 23734.80 
h long rains 

Sorghum, ha 2.40 4158.98 
short rains 

Total gross margin (kshs) 
 27893.78 

S , u : .. Computer output. ... .- -------.. . . ... . . . . . . . . . . . .. . . .
 

hIgh (observed) milk 
 off- take per doe per year, low doe/kid 

ntidlow varia l os s . 
If(ortalItyirct.vas, in gross margin of 24.46% above plan without DPG. 
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Appendi x table .	 Sells it ivi ty nrly"'iS of opt il Inrill-III plns ith 
highest observed milk prico per kg (kshs 7.68),
:!imisi 'luste , Kakim-ga IDistrict , Wi!st zol Kenya,

1987. 

Activity Gross
Unit of Ievel margin

Et erpr IS act iit i n 

Ufprcsmt.l Vt 


a y plan kshs 
t i 	 ea . . ... .. .
 . .
 .	 . .. ..... .
 

Sn:a t. M, ;'c/kan.n, ha 0. 17 1681.22 
I 	 long rai11 

ho 
 (. 17 294.59 
shelt rains 

l ( hi gh do 1.8 8493.26 
roll{rmg 'i,-iii level, 

Total gross margin (kshs) 10469.07
 

-d i 	 i ;'. /t.ct , hi 1.45 143:3.78
 
1a) long r 1111r 

Sorrhjum, ha 
 1.45 2512.72
 
shor't 1I'l1Ina
 

To-,"I gross margin (kshs) 16852.50
 

Large Ma i ze/bellls, ha 2.40 23734.80
 
Inlong rn i n 

Sorghum, ha 
 2.40 4158.98 
short rains 

Total gross margin (kshs) 
 27893.78
 

Source: Comput otrl'output . 

aHigh fobserved) milk off take per doe per year, low doe/kid

mortal itv and low varinble costs.
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Appond i tOblo 5. 	 Snnotivity anl ys is of opt Ita I farm p1 1answith 
hi ghest o0se5rved live weight price- per kg (kshs 
11.57), Ifamisi c-luster, Kakamega District, Western 
Ke-nya, 1987. 

Activity Gross 
Init of level margin

I.ft erpr ise art vI ty in 1,I11 kshs 

:rl g lout-

S lir Hri e, ';i IS , ha 0. 17 1681. 22 
I h;li) I 'roi s 

u, ghum. hn 0.17 294.59 
ihot 1'Ii 

LI'G (high 	 doe 7.8 7116.64 
Ifl;lvl'ta...t level1 

rota] gruzk margin (kshs) 9092.45 

M,.d i un N, ,!/bens, ha 1.45 14339.78 
1 2 ha long Ill I ln 

Sorghum, hn 1 45 2512.72 
short rains 

Totil gross inargin (kshs) 16852.50 

a ize/beans, ha 2.40 23734.80 
Ifha long rains 

Sorghum, Iha 2.40 4158.98 
short rains 

Total gross margin (kshs) 27893.78 

,Source,: (7omput or out put. 

" High (obsrved, milk off-take per doe per year, low doe/kid mortality 
and low varl"ble costs. 
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AIpnd i x th 1 6. iiisitivity nallysis of" opt malI fari plans with
hi ght.st ob',orved mi lk pr ,e per kgV( kshs 7.6b,
Ham is i dlustor, Kaknwuega Ii!trict, West ern Kenya, 
1987. 

Art ivi ty Gross 
Unit of I .ve]I margin

kIl t ,rpfrl so a,'L Ivi ty ill plan kalhs 

Rc?|IY-preseu tit 1%ve
 

till! [i1 , l'( 1.
 

S 	ift! Ml I ;I;,J.ban.s,, h1 0,17 1681.22 
ha I) nrg r Iuls 

Sorghum, Il 0. L7 294.59 
sli-i.t raltins 

II'h; I h doe 7. 8 9509. 06 

Total gross margin (kshs) 
 11484.87
 

Y..d ii 	 Mt ,i-:,bi-b,, : ha 0.13 4252.49 

Sot hrum, Ia 0. 43 745.15 
fitl' mi,l n' .l 

IP!; (h1gh tl,,- 10,2 124 34.92 

mallagio iel l e'V' a 

Total gross margin (kshs) 17432.56 

La Mfri zbennit, ha 2.40 23734.80
 
long ra ins 

Sorghum, hn 2.40 4168.9H 
short rai11i.' 

Total gross margin (kshs) 
 27893.78
 

Sou	cc. C omfpu t I!r out put
 

I.;J ,t IIl Ih,o I f take IpUr 
 d0(' per- ycnr, low doe/kid mortality
"til low varalabl costs. 
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I 

:\ppend ' ta 1. 7. b 1zt, d I 1)q)1s cropr .udg ,t utr hto; t r , fl it
Cl U; I ka it u1er , hui jl)e , it, ,ra ill:, 986 . W ; t o'I ri Kellyo, 1ong, 


A iI z kshs 3. 241 rer kv 8,100!td ~ ~ 81 jr kgfItr ~ g'ks-iS~ :3, Th;H 

Jot a I olt l t I I , 568 

Jrld ri I roid Iu;,, Fi n 
 hum -,

V( iu,u:i mIly: (nd) kshs Ib 1u1r- Md 480.00 

" kkih -1I .1 k 81 .00hu;iT~.d, I 1I~s 7!to!k' '. 1,, 7~t-, 83 
_0. 70 

V,'r! I I ,, arld Iw our-e 
,, hi,-dul 25 d1r .un, it,Ci kihs IbG00.00


Ilh k!., :,;t h, u-i 1lmur. 15 md ' kshs, 16
I r4,d 
240.00

i-.k,'" :,, I kiI! 15 60.00
01 p firtnt (nun.lr p. 79.93 

TtlI variable osts 1,678.50 

(;r"us'. stig n prr;M h,,t ar,' (,3889.50I pu.t im, knIi9i 9.8W4 .50,'140 md 70.64; ,r"',i V( 9, H'it. ,( sh, 1, ;78. 50 5. 89 

l[.It' rI Iut 1m-r11 t llJ,p l it per fill mo1t II:per 01 

Jon Feb Mar Apr M115'Jun Jul Aug Sept Oct Nov Dec Total1,i,ttut I ,l 19 19 20 20 20 10 10 22 0 0 0 0 140 

Ni'f -!i::
 

Ma"I7e fitnl bl-ans yil-I leovels obtained from SR-CILSP, Feed Resources 
!'r'':, SrHo,-CISP', 
 FEconom Is project cash-flow Study on SmaII 

h. hIltn 1toueholdk in Wts tern Kelnya, , 1986.Irut l,'ve ls from SR -RSP, Economics Project , Rapid Appraisal 

127
 

http:1,678.50


-----------------------------------------

App nidi .x t;11.111 H. Anlua I Zebu cow- ca If budget , Ifam IsI cI us t er, Kakaimega 
Distrlct, we; tern Nenya, 1 16. 

Mi Ik s) ffink.., it36 kga " Ir hi. 5 . 5 5b pe ki 2,003.55

Cul 1', 0.A" Tr',i ,t) Live- tock [lit (I'LU; "10F. 9G"

COw cull value i 10%.l II I nP rat e per year 127. 8 0d
 

To-tItl vIIalu( Of Output 2,54031 

V I nin ,r. ,'o:a I ( r:,."
 
111 pt!0r , O( ,'. ir w, el . kslh 1.00 per 
 hfnri 104.00
So it I kg),,pvr month ' Kshr, 1.50 per kg 18.00 

V 'r.ltm,'nt s 80. 00Vat I iot ns 10.00
B r,4 i t1g 10.00
Horpe. I .H p,r t, ; per month (@kshs 3.00 64. 80
otri ' 5% of VC 11.34 

lOtil nv i blf, Cos ts 301 . [4 

Gros:s mrglin G", per cow calf unit 2,239.17
GM per hl ctri , kilMl 2,239.17i'1.0 fin 2,239. 17GM pr' man -day, kshs 2,239. 17/57 39.28
 
;, per ksh,; VC k!hs 2,2:9. 17/301. 14 
 7.44 

Aninual lIabour input mi miall-days (mnd) per cow--calf unit per month: 

a n Fels Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total 

"Umd 1.75 1.75 4.75 4.75 4.75 4.75 4.75 4.75 4.75 4.75 4.75 4.75 57 

From S11-CUSP, Baseline Survey, 198].
 
Animal mean 
 price per kg of fresh unprocessed cow milk in Western 

Kerya fron, SR-CUSP Economics Project Milk Marketing Survey, 1986.
(On, year Zebu calf weighs approximately 80 kg which is equivalent to(250 kg,/80 kg) 0.32 TLU. From SR-CRSP Economics Project Livestock
Markel ing Survey in Western Kenya 1986, average price of a Zebu cow 
is kmhs 1,278, Therefore, 0.32 head ii equivalent to (kshs
1 , 278/0,. 32 head) kshr 408.9G. 
I"r :I de. ,278 BikS '127.80. 

Comput Id from SR--CRSP Economics Project Rapid Appraisal Survey, 

19 1.
 
It iS a -ommon practice for farmers to provide table salt to
alimIs. Zehu 
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Ap.-nd ix table 9. Anrual. coffee andt bananas crop budget perI-h'ctare, 
tlamisi OIus tei , Kahuknga istrict t', '-*tenr Kenya, 
1986. 

(111ptit 
C'o ff e, 2, 989 kg € kshs 3.00 per kg cerry 8,967.00
linnana- 515 bunches kslm 12 	 6,180.00 

Total output 	 15,147.00 

%,rd	i rig. twi ,,iyenr, hi red ' abour,
 
30 mid kshn 16 
 480.00 

Frti I izer, CAN, 250 kg (-KShs 206.15 
pci, 	 50 kg bag 1,030.75

Spraying 870.00 
h cking, hieid Iabour, 40 ind E- kslis ]6 640.00 
Bas kct.Ui, 6 it' k.ahs 15 90.00 
lran!;port ing chrry " klis 0. 10 per 	 kg 298. 90 
Othw 5% of VC 170.48 

Totil variable costs 	 3,580.13 

G0r.'s:i margin ((;M pt h, ctare 11,566.86 
GM i,. mai day, kslis/13f; md 85.05 
GM p,.r ksfh' VC, ksh:i,580.13 kshs 3.23 

I[ath)wl in1put In lant- ys (Itd) per' hi (fourth year) per month: 

Jan Fob Mar Apr May Jun Jul Aug Sept Oct Nov Dee Total 

rndt 1.0 2.0 8.0 20.0 20.0 5.0 5.0 19.0 15.0 25.0 15.0 1.0 136 

'ovm Si? CRSP, Economics project Rapid ApprnisnI Survey, 1984. 
ha onnd Kisuniu/Krknmegu Kenya Grnin Growers Cooperative Union 

(GCIJ) pri,:ces, 1986. 
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Appegix toble 10. Annual (4th yeiar of crop est ab itiltlpent) tea crop 
budget per hectare, lamisi oluster, Kakamega 
District, Westernz Kenya, 1986. 

Output: bYi,1411,13 0 ke" 9 6420P kshis 5.,90 h per: kg .. 16,402.00 

a
Variable costs (VC) 

Fr ti I i 2z7r, 3 hags (506 ks lhs 271, 40 t ' kg each) 820.20 

weedi ng, hired labour, 30 ad f? 16kshs 480.00 
plucking - ksh, 1.90 c per kg 5,282.00 
p,I Lick i tig t. h I e 350.00
 
(it her 5. 0f V( 
 346.60 

To ta i varinble costs 7,278.80 

Gross. ma'ligi 'G(N per hctare 3,123.20 
GM por ind, kshs 9. 12.3. 20/ 168 md 54.30GM per V(, k!;hm 9, 123. 20/kshs 7,278,60 1.25 

Labour Ilput, ini man-days (Pld) per ha per month: 

.Jnn Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total 
Laboul" 
(rd) 3.0 5.0 8.0 .0 25.0 20.0 19.0 10.0 20.0 20.0 10.0 3.0 168 

From SR-CUISP Economics project, Rapid Appraisa] Survey, 1984.
Price paid by Kenya Tea Development Authority (KTDA) in Western 

Keniya mrrid 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 

edt.
 
Payment to tea pluckers set by KTDA.
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Appendi,' t at, le 11. Sorghumt crtop budget per hc tare, Ilaii j71u~ t r, . 

n .trit, Kenya,i fimeg.ist Western short-rains seaon, 
1986. 

Output:
 
Yield, 678 0n 6 kshs 
 3 . 3 5b 2,271.30 

VarI iell o.stsIe VC):
 
Lnd pz ,..parat inn, hired In.ur, 11 mil 
 kshs 1. 224.00
Seed, 5 kg P ks;hs 3.35 16.75
Weed i ng, hired labour, 17 uud i ks hs 16 272.00 
othur 5% of VC 25.6( 

Total variabl costs 538.39 

GI o:is marg in (GM) per h,.ectare 1,732.91
GM per tad, kahs 1,7:12,.91/57 nid 30.40
GM per kshs VC, ksl 1,732.91/538.39 kahs 3.22 

LIbul, input in Pirn dayn (aod) per ha per mouth: 

Jan Fob Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total
Labour 

t .9 () 0 o 0 0 10.0 6.0 13.0 10.0 6.0 6.0 57 

..................................
 

Nut e-.: 

From S I.-CSIcoilomis tapid(- project Apprai sp Survey, 1984.
From SIt CIISP Economics project., Cosh Flow Study on Smnal Scale Farm

Ifoushol ds in Western Kenya, 1986. 
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Appendix table' 12. Annual dual.-purposte goat, dot,- kid budg.t for H1am isi 
c I u; i er, IRakanmega Iistict, Westerni Kr,ya , I 98. 

munago leve] siIert !y i e, d 
t l 	 .. 4)n 	 t Low A',eragle High 

OuJt put 

Mllk yi¢ .ld pOr do. per 
year (off takc b kg 1 60 144

M i 1l, val it k-;h . 5. per kg kshs 99. 90 333.00 799.20 
wniw" l ive w' r .h t n per doe 

per ytmr 
VaIue of, werrs 
Cil I Iive sf -i ht p,1r doe per year 

kg 
ksh-
kg 

:i3 . '3 1 

2 d 

10 
60.58 

5. 8 

16 
113. OR 

6.84 
Valu, otI :ulI I kshi 6.31c 

p-r k . I i v ,-w. i. ht kshs 24.74 : 3. 32 43. 16 

TO t ZuI wl ue of out put kshs 157.95 '126,50 955.44 

Var iahlq c)s t !7 

1)riit.h 1ng kshs 9 26 19 
Vaccillat iom kslis 1 1.50 2
Ant iot jc:; kshs 15 10 5 
minhera ls kshs 0.51) 17.65 31.00 
Doe rq , Ia,:tment fkshs 17.L' ?7.F6 71.93 
liope" 
 ks h!; 18 24 36
 
,t h 5f of VC 
 kslis 7.33 6.00 8.35 

Total vat abl cests (TVC) ksliz 98.50 123.01 173.28 

tr,-. margi i per doe.-kid ur;it kshs 59.45 303.49 782.16 
Grs,. margin ptr man-day kshs 0.65 4.34 15.96 
Gritt , margin per kshs 1.00 

of vriabl ,0!-t.1 kshs 0.60 2.47 4.51 
Srot.; 	 ma rg in per ha (5 doe -ki d 

ulJlts) g 
kshs 297.25 1,517.45 3,910.80
 

Annusi I I abour' input in man -days (nid) per doe--kid unit per month at 
I1,fe renit levels of managementi: 

Low Average High 

Man ,tav' Ipe'r moni h 7.58 5 . 3 	 4.08 
.I, '. r yty'., 	 7091 	 49 
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fuf' Slit- C;ISl 	 , Nut t i I i on aol Manr 1;t~eent Iroj,!ct dati balk. 

AimU. I nwim 	 price per ke of fre(s.h unprocessed -o,o1 iii 1k ) WFor.. 

Konya ro ,SH CRUSP Ecouomnicis Projett Market i ng Study, )986. 

Antnuar I 	 ,rwtr q.r live ill W serl twtr ki; weight t, 'rn llyrt I.i vtest ockS'..'t:- t o'lrmSP CRlS Econtomics ro jt mi lt.he inrg Study, 1986. 

d 	 Vol rat., ;t 20t -of dot. live weight 	 of 28 kg less do( mortality of' 

("t'tpul .d f t-111 SR- (TISP, NuLr ii tM and 	 Manrgtemnt iecord .I 

11)" for low t ti.'ottl IeveeI, i. e. , 1O x doe livr weirlht of 28 kg x 
kslui~ 2 - hshti 17 . 6i7. 

' 	 lIrd cn r ,i ng calnc i ty I 1 ha po-r I trot.i en] livestock uni t (TLU), I 
do. h t LM I uFl. 0. 2 T1,1. I ha/O, 2 'I'L 5 doe.kid units. 

h. 	 From , k('1:5, 1Eronolnii project Surve-y onl Ifil)] ictst i oir.- of Fautti 13' 
Us , ffort,) Adopt tt n of Dual Purpose Goat 2n t et-p r-iFtrtne. in W':t.',t'n K,.nyt, 9H4 , h-y F. It. !,ariho.i es on Small I 

Tw, wei-,r I iv weight let:r w,:mncr mortality plus twinning 
mulIt 	 ll1 t. by priec pot' k ive we ight 
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HOUSEHOIL) LABOR ALLOCATION IN AN INTENSIVF CROP/LIVESTOCI< 

FARMING SYSTEM IN WESTERN EENYA 

W.1 ('terrel , AW. Mukhebi 2t
, L. (-)yugi, H.C. r Ipst-heerZ 

ABSTRACT 

Tite Srit;I I R[IIIIIFarIt CoIIn orIt jve losen'li S pI))r-f lt rogAII ( S R-
CRPIt iz ouit fill, on--f01,1iileo[luIt ion of the potential for
in ")'Ylti r dni pu epese meat arid dniy go ts (l)pl(;) Intrt !Jinailholder
tatning systviuns in Westfern Kenya. As part of this evaluation,
r+(eit-lntrch hanr 'hvetnciriduutd to det.,rliie the labor investment required
I,y livvt'hl'k vitc'rprise and whether labor consitlrain ts pose atplotl,-til obsticl.e- to the adoption of DIPGs by farmers. Based on a year - ln t mrne 1 lloention study in an intensive crop/livestock farming
 
y 'It.ll ir Vleutc-Ir Ktn.,r)I, this paper 
 looks at the overall workre:( urreirufri of spitringing livestock, including the labor invested in

prdilirng food/f.ed cr ops. Attention is given to the soasonality ofliiv .-tocl bibohr "Ilnd the rule of women in li, estock management. The
it lpli nt inuin of this in formatirn for the adoption of the DPG
 
e'rnteipr'isn- byv srintall.+ ale forriers 
 'llre disc-ussed. 

INTRODUCTION 

I'Tll SirIl Hu ntrirtat Collaborative Research Support Program (SR('US') is a m lti--disciplinary research project investigating the
,ility I of introducing dual-purpose meat and da iry goats intostimilholder faring y.syttems in Western Kenya. Small rurinants have'dt s been part of the indigenous farming system, but cattle keepingIra,.frrnditionally been the most important livestock enterprisc andtilk cows have long provided an essential source of protein in thedie. In recent decades, however, both the size and productivity ofrrittt, herds in Western Kenya have declined because of a rapid

incns in th, human population and the resulting decline in farm , a id availability of grazing land. Assii the a consequenlce, farmers 
report It milk consumption has dropped while at the same time theyfind themselves more dependent ott purchases of expensive commercial
nil products (Conelly et.nl. 19 86a), it is hoped that
ntri)ductior of dual-purpose 

the 
dairy goats (l)PGs) will provide a low,',- ilt er'ruti- to milk rows that can be sustained by the limited 

r ,, '. l -.scah farlmler's. 

r,triv. oif Misso ri/ Wiirock International
 
Wir rock Internationnl
 
bi.se+arch Officer, Kenya Agricultural Research Institute
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L)urin 198P antitf-7 1f1 -farmtrial Iva; carried out by the Sl-CR.SI1f toewaluate th(e biOlogicd performance of the DGs arind to develop ap1Ackag,,e of recoinmendnltions for their feeding Frid nmanagement 0 The
trial 	 AVIs Llso dcsiKrd to fisis:es th( ilmi)act of the )t(.s ol the1:on0, 	 ii f. fIid n ut rit ional welfatIe of the fa;.rmers. As part of this 
*o','antl~inr,rsearch was. carried out I-y te qociology and Econmomics
p;,rojtects to de'termtine the labor investment required by livestock 
raiing, in gt-n(r ind the- DI)G enterprise ;in pir ticulnir and
ditecrminr.. if these ttime 

to 
'osts posed a potenti al coristraint to the 

adop tion of L)l'(;s by farmers.l 

rhf.ietindy head th. following objvctives: 

1. 	 To fillt I re thet Iahor expended on day to day liv'estock care and 
at.tdy thel waFly livestoc munaenm.!iit isi integrated into other 

fami rnd off-farrr activities. 

2. 'To eNvalit, the 4ignificance of cut and carry fee-d crop 
Jrouit ion in th( livestock managemerit system. 

{
t. '€ 	dterminie the the contributioni of women to 
the InrlIg.q 'inie t of livestock. 

4. 'To assis the implicatioris of the time allocation and labor 
tse dIta for the adoption of the DPG enterprise. 

Research Site 

"Ihe SR-oCrlS on rm evaluation of l)PGs is being carried out withthe rooperation of 75 farmers in three research clusters in Western
Ken,,'a. This paper focuses on the community of liamisi located at an
vle'ation of 5500 ft. (1675 m) ini Kakamega District of Western
Irovonce (Figure 1). 	 The Hamisi area 	 has one of the highest
population densities found in rural Africa with an estimated 700 
persons per sq. km. in 1979 (Central Bureau of Statistics 1981). Thisarea of Western Kenya is considered a high potential farming zone
becanuse of the 
 heavy and reliable rainfall it receives. The mean
annual precipitation in ltamisi is over 1700 mni falling in two rainyaeasons - the 	 long rains from March to early June and the short 	rains
from 	September through November (Figure 2). However, the soils of

the area, except 
 for valley bottoms, are of generally low fertility
(Jaetzold and Schmidt 1982) and erosion poses a serious problem in the 
hilly terrain. 

The romplex and intensive farming system in Hamimi involves a mix
c)f 	 bahbiict,,nce cropti, dominated by double-cropped maize and bean
cultivation, with small-scale livestock raising and the production ofca,4h crops including tea, coffee, Eucalyptus trees, and French beans
(Table 1). Average farm size in 11amisi is only 1.3 ha., with 43% of
the households having a landholding of less than 1.0 ha (Table 2). Onaver'Uge, during the 1986 long rains cropping season 0.35 ha. of land 
w.r: planited to cash crops, 0.63 ha. was devoted to food crop
prdclion, and 0.32 ha. was fallow land including the compound (Table
3). The average number' of all livestock in Hamisi was 3.1 animals 
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I-lange 0l 11 2.5 ctttlt' (range ,i-9) and 0(i ;hcrl goats and sheep 

METHODS 

"'Iwenty-fl.11 ran dimilY householdsseli:ted pfarticipated fi the DPG 
Qvalualion troil in tiamisi. Of these, 14 failies were included in
the study of time allocation and labor use carried out by the 
Soc iology and l'conomrir's projects. Another 11 house holds that were not 
keeping 1)tPGs woeec, also included in the strvey a control.as 
lf ,rirlithon on hoine,hlid tie allocation arid livosto':k llfnagelinert'
acltivities was Itiirnl:d froill three sources: 

- Inoforiml and foriwl interviews with farnies concerning the
daily pond so:1sonal s'heduling uf livestock labor as well as the 
division of labor by ,,t x and age within the household. 

- A yar-long random time allocation survey" using a spot-chock
lsti ,d ,t observing the diiylight activity patterns of all persotins over 
ag,. sl' il i2; uial'sholds. At the same time, random observations were
al inid, (if the hoisohold': livestock and t he livestock management

chni q ,s enemloyed by fa hrieI*s. Over the year, 9496 spot-check
obst'rvvitions of individual activities and 10,629 observations of 
]ivia oc k wo're mande. 

All day "follow " in which a detailed record was kept of the 
n: iv itwis of miin bers -f a sinigle household from 6:00 a.m. until 7:00 
p,.m. 'lhi, tecinique provided supplemental information on time
allocation and detaile- dale on the scheduling and types of livestock 
bib! I used in each household. Twenty all day follows were carried out 
b-tween January and June 1987 using a sub-sample of five 

prcsc n tot iye households in ttamisi. 

RESULTS 

Labor requirements of livestock management 

All livestock ili tlamisi are kept in a special room inside the 
house t night to protect them from inclement weather and the chance 
of theft. They are removed from the house arid tethenrd in the 
compound hetwel.n 6:00 rind 8:00 in the morning, This task is usually
dori, by the hu.sband or older son, but in their absence it is often 
done by tie female household head. If any of the cows or DPGs are 
blatating the first milking of the day takes place at this time. 
ALiort H:() ill the,, aorning the wife or one of her daughters sweeps out 
thr room in the house where the animals have spent the night and carry
the accumulated dung to the compost pile for later use as fertilizer 
,"n place it directly in a field close to the house, usually the coffee 
or baniana orchard, 

Depo(nding on the season of year and the schedule of household 
mrnemibrs, the animals may be left tethered to graze in the compound
(71% of random observations) or, alternatively, they may be taken to 
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IIvrby fI Ilow fieldI (19% of olbservations) whe're they can graze rnd 
browse8O on '0 vtri,: of V"g, tat ion. Cut and .arry feed (r'ops arcepr'ov ided t trotighot the year as ar esisential supplement to grazing.
At times, e.tipecially during the dry nion ths of December - Fe'bruary whe nf,:ed crop..; ind grazig art,, IC:s abundant, cattle maiy be herded by men 
or boys aIlong the paths, at the roadside, or into scattered patches of
scr'ti[) (1is1h. Go"Its arid shtep are now and then herded to the road wherethey arie, . he red for part of the day to browse on roa d side 

'Tho :lirniat are tisually wateroed in the i'ompoiind, through duringthe r'aiily season whe!n the vegetation they ent is moist they may begiv-n water only every other day. A few ftrinir. herd their uattle
tit.' river t, drink, 

to 
bit there iti a general feeling that river water istinheIalthy for livrestock, particularly small ruminants. In most

hollseholds, water ii ,tead collected front 4prings arid carried to theu'oipolijlid for the ntinals to drink. Providing water to the animals is
primorily the- res)puusibijit y of adult women and girls, though small 
boys nlmay IE;Hist ;It liies. 

Tho.e aimali arc ge rieridlyIhro-,ugh t bacek to the compound by 5:00 or 
6:00 in tih" verli rug arid put in the house by about 7:00 when dtrknssflills. I)l iig the r'ailly season, livestock, partictularly local goats
aid I)t ri,,mayP be re.t rned to the house earlier in the aftor'noon toprot otr' themi fromTI tritl showers, If a row or DPG doe is pr'oducing
odeq unti' milk it will he milked a second time in the evening before 
being put in the housi, 

Virtually all liv(4-tock labor, including herding, is done by
household minbtrs. i irmer's report that in 
 the past there was some,ouperitaive herding of the aninials among neighbors and relaitives, but

this is no longer practiced. One 
 reason for this change, arid the
ge-neral decline in the importanrce 
of herding, was land demarcation and

tic- proces of establishing individual land title that 
 was completed
in lhamisi by the mid 1970's. While formerly it was possible forfar'mersr to graze their stock on any fallow land, today individual land
OwlwIrrship restricts access to the dwindling suoiply of grazing land inthe community and the land of some of the wealthier farmers is now
 
fenced against the intrrusion of livestock.
 

Overall, based on 9496 random observations over the year(inclbdinrig ,osehok.t: with no li;eestock), the direct labor costs of
nitaiitanirig livestock in Hlamisi required only 2% of all daylight time,or' about 15 min tes per person per day. This compares to an average
if i.5 hours/day (11.6%) devoted to crop production, 40 minutes/day

.1~to off-farnir.) labor, 2.5 hours (20.8%) to household tasks, 30
miinuor,'day (4.0%) to social and religious activities, 4.2 hours/day
(34/) inactive, 2.5 hours/day (20.1%) school attendance, and 2.1% 
uiMmiowri (IFigure 3). 

, br'eakdown of the livestock labor observed during the randomtime allocation survey shows that cutting and carrying feeds for the'inirTuls wi. j the dominant activity accounting for 40% of all the
bsr'vations. Tethering and herding 
were observed in 10% and 24% ofthe crises respectively. Collecting spring water and giving it to the 
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al ilra l1 In t?w cfi'* l vd -''ounl -0d feto iiot h,.I I G% of tht ob:tz'r'ijtiorIs 
t ilc ;ilifig, iikll. dt lt'tiero w lhtir the itrinjil stay at night, aind 
otls'l geOIra! liv'tt, ear,- tatik!, we:',, lo- .rv,:,d i ,inother 10% of the 

Ci igIrt' 4). 

1 h' oi!--dlty ,+ltow dat indi,:ate that, for- all livestuck, an"j ''';'. + I;'I(I I ItIt I, - -'f ;+Al++ I V,11 tOXFFI'Ilded pi)+r nnlimll+d v';lch dnty. For

ilf+'.,, th, .r l' f:, - ir ,, '' nt ;in av,'rag,, of I8ll intitts per day ear-ing 

Indir,ct i',sts of livestock lanage.'nnt - food/feed crop production 

Ill ;if'II-I 1tE tit,. di,' ,t - 1,; tay Iof i livlabor a g" "ig ito:k,
Ih ;,rtlkit li, of '1", . for' f'e-dinlg the ali liaIIiIl; IS :I bIsic C ili)l lnt 
,)I tI," lie i',, klrirnif; 'iy.90il thatl alo needs to ho uo.in 4il r.d in ~ rudy.' ru.~ Il o lator I"Itllrerllentris of livestock IliTIItgt*ermIe,.

+hr',lri!'!by', 'a jiti' ,- rcity of land, t1armisi fair'r .r's hFA ve+
i n ple'" er'oljiroig pat tt.'rn that errnphascises thel production of 

'i1111 'it Wt,- I' i t jo,ide food fnr both humnuini and animal 

I'.'tMhIid I1nd use inUps. '4 the far'rris of four h.iseholds in the 
,'mni ri t ifin tified )tn ;t "raug. of 26 crop species grown during the 
,n rins 1 :187 se sor, nn fir'iris a:eraging 0.88 ha in size. Of all the

ipu:s lt- de.ntfied, an av'eag, of 10 (38%) were crops that 1r3e also 
,o.tel m alaittu feevdr. \ few, such as Napier, which is often grown in 

' rip'1s alon1g ero:i0n ditC:hes, find Sesbania and Leucanna which have 
ee<r+ initrod uced by th. .;h?--CIS ' and piaitc'd as fetnce rows arid along the 

tuOtd.e USof fields, fr , g rown specifically as anirral feeds. But the 
r+utyr+i ta 1 culivated as dan I-pur-pose food/feed crops. lin general3
f'rlu.l' i, , relu:tailnt grow Hirig i- p-I)rpose ani inal feed crtops thatar'+ to 
1,J) ('m pete for' the very limited amount of land available to grow
t-" for' hIIurnan cor-1Uiniptioli (Ofilm et.al. 1985). In response to this 
,+rist raint, t hr. S5 -CRS Feed Hesnr res pr'oject is emphasizing the 
ft'vl pnent and in troduction of improved food/feed crop cultivars, 
ir'luhdin mriiz, and sweet jiotatti, for tOil' nutrition managemnent of the 

"ihc, r-anidrit Iiveslton I+ obsci.'vatiori su rvu, provided data on the 
.4irnifi'tn'it, of cut arid carry feed crops for the inianagement of 
hv'estol< it) amisi, (if all the observalionu over the year (n = 
10,629), n c,t and c'ry feed was provided by tie farmer for cattle 
irid liGs in 39A of tihe cases, 36% for local goats, arid 14% for sheep. , r1 ' r,' If u'"u* and carry feeds is seasonfl, peaking at
 
t1*i 
 lii just bfuOre anj diring the, hlng aind short rnin maize harvests 
when the' privision of feevds for l0l'Gs ,rid cattle peak at over 50% of 
ii llve'tiom'8k obse-rvatiorns (Figurc V). 

Mrtz,, ae-ounting for' 53% of all feeds observed, was clearly the 
u,,', illpmrt I feed to the livestock, followed by Napier grassant gi1Ven 
11i and 1'oui hi grass (Digitnria scaiar'um) (12%), a common weed of 

In,, filds. Maize leaves as well as the stalks of excess or 
po.'.- uifev-+' ping matze plants are thinned as livestock feed while the 
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ri,[ I,. iiI;ftI'!rig III tit, fieid, Stlover is :ollr,,+l ,:d mir l red during
th a;,'.e andrrl';7,2 is thn fed to the livi.,ifak over tin. folewilig
w''ok. it her itrpc, trtwt feed+s utilized by lainisi fr1 iers in'lude wild 
p~i; rla :-t .ir wae¢,da.a r;ueh is thistlt' (IrIoa tlY g.al Ifor o al g n 2uianCIIIDI11,11 :1IIC !blickpi-k (Pijdons: 4.hI ) a's "1 11 ns rultivated c:rops 
iric ud)t'n bllalilvin and stemsrgil, oghjum ,la;, boar) leovos, niu/-' 
an.. tops, illiff ni !", 3otik)t , (Figurt- 7). Thl iliaortlnilltCe of tliesc. 
s'-c(,a jdw 'v f a.sidi a, ini rr elis duritig t I, tlt) t It s tit I he 

6,If 11,111ity- I)'. #ar21lf-' i H I , cilItivItI i f roip).); li'cOwi lt fol 
1,Va-i f h fa. S.j tili ,I by MIlsi. fairl"Irs.ni 

' as 
tlt,. )Ia Was d.vottd I" th- )rodiaitiona of iriniza id It r irac*ise-d
a' dta, I r' ,,', fa,,t/fa . crops. If one-+third 1)f this lab +r is 
,+laialatta at w,,,ia-al faa '(a + n irattjaair+ of f-ar'a 'znird:-0, then the
 

tiit:i hitr Ir luirt' 


}t.,r ra'id hnt: wt4araa whole, C".0% of tha.r da:iyli-t"ht tuse 'xa. 

'at-,. far th. fiarivig:,rmrit of livestock during I986;-437

wSit'. 11 r AInII,at.- "-. (f till t 
iyli gIt time or ana ivrage: ,,f 30 

mlta !: i: '" l ofrinlaiirmg live.htoctI t rioat r.(aalsd).it ov.'er
 
Ihi yrt 'I h-' ! !11%'If, t Oal."
dy of lrllaging livestock ,shtow a 

-o t-riJ . .i ." - lrialtori ;N1ith March and April being I tie ] leit 
it t %-arla.I I i l ';I 'I : l ' tiIorh'; when both herding anid cut ar(] carry


b-a-.,t - iia t n 
 a:,at are 

(a,' 1,,.," thr',agh ta,'-, -r (wittn th provisi)n of cut Tirid carry feeds is
 
a Itrraic). 1W. S1101null viiriotnaai it litb( I for thet p rod iact on o f
|ow-/feed c:r-jpjis I!, iriac prorioumia-ed. Crop laibor shows a 


o-(I' - .l. wr- ijods May througih August alid 

strong peak at
 
hil"trves t (.)iir -Atiagast, liea'nalaer+-junuarv) 
 rind plhjratirig (Jtily-August,
|t+'ruv--Mar-h)Itiii. -ilringf b),thi the long and short rains (Figure 8). 

The rolt, of women it, livestock management 

fre,.l iti r y survey data and casual obqs,:rvatioirs reported in
 
au Slk-(C ";I s iidies (Nyarba et. atl. 1984, Mukhebi et. 2it. 1984,


(',rielly et, at. 1986b) have ind icated that 
 women play arn important

rob, iII the tningemernit of livstock in Western lenya. A brenkdown of

0.. r bindo ti re observation s of livestock labor shows thati alloct0ti1o 


27,. a true
.:rticularly in Ibimi.;i cluster. Of a total of 179 random
 
&I-iirvol iaris of dir-ct liveitock labor made over 
 the year, 40% were of
 

ar.a h,',. Wnalin tind young girls do virtually till the lbor involved in

111--, idar+y wit,.r for thet iiliiilits aid wOllena 
 make it major contribution to
 
t ,it l irw ,f f#,,.l eror).as nd the tethering of the aimnls (Figure
 

' W v', t:l 

l Yeat.,a+l 


'I J I ,' i p.,-llon IIro I t tna vj y It., daly tiSks of
 
car.', women also conitribute a disproporltionate share of the
 

ittz -a in v'I -ed inl f":, d/feed c'op production, Over the year women
 
lJat tfi aver=ge oi 14.5% of their time (1.8 hours/day) etrgaged in


food/feed -rcip aradur tiorn, its opposed to '1.2% (30 nintes/day) for 
ia,,ti, :.6% (127 minutes/day) for male children, and 3.4% (25 
rrairaates/daiy ) fair fermfle children. 

raot-rlirig direct livestork labor with a one-third share of 
Iaa,'+t/ e,.; ,crap bor, adult WOieII in the sample households spent 
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naiqir,ir, tely 7% (52 rinute4/day) of their' daylight time over lthe yenr
oitn wor'k rehited it the rminagerrient of livestock Its opposed to o.)nly ,%
(30 11irruter for mien, 3.7% (28 minutes)I) ault for nale children, and 
2.0% (15Iitiite for g i. ("igure 10). 

[ntt'rviews with farlliern ill lalisi idfip .,4,thot h10y '- nw.tlr'e ofh' itirue,.d shi-'r of livestoc labor that is n)w shouldered by
w,.riiei, "r'h,. attribute this chnng(: to two fa:t-ti: first, they report

thit whill- 'I l Clri'e was1 traditionally fil im)orliant minle activity,
 
i)r-vc:,nt derad's i-ri itive incr-easingly r-edirt:te their labor toward
 

,ff--fatri ijge .r-iiiig o ortpounities. At the satlio time, children,

'i 1oy", o%ho in the J)aAt made u irinjor c-)ntlilution to 

li\v,-t',k 'cao, noW !pe.rld fi e days a week att-nding school and cin 
li .' iiit! ,, ll;%fillr-rient of th livestock only in the I.tf' afternloon) 
And on wr':k,'nds ard holidnys. 

Ar'th'r iri'ol-rlrit flictor' flls beeln the intensification of the 
live.ti,-kcl iiiiinigtnit !iy.tm11 in Ilam1si that has occu'rred in recent 
(vAde:. I itriisitioni from herding ind gr'azing (tasks donecit tthe 
prrfiIily by nrl:s-, t- 1 siysterm that relits pr-imaioly on cutt ai] carry
feed i rig. ad waterlig of the anirfinls in the (omporund, both tasks that',,ritnil ii h,.'av y in',it ,ft ,'ircilo la~or , 

SUMMARY AND DISCUSSION 

- heo_\'ortytnr, for al houosehold 4 approxi mato ly 30 
tir ti i/d IY/ Ioe'SOri wire spei-t orr all livestock related Ibor, 15 
rinuthe, ior" dirert d:.y to (.dy anirlil core rind 15 rninutes for the 
p)rdtct on of food/fe' crops. 

"- r |)iiisr-iholds with DIPGs, the labor spent on direct care was
~l~hl~ essthan 20 rniiutvs per- DPG each day 

Li vst' 0: k tva ngeirriet nrid food/feed crop production lisbor peak
ir .int- August, Janunrty, and March, corresponding to the period of 

crop h,'v-st and planting ind the months when therc is heavy
utilinatio,-i of cut and car'ry feeds. labor bottlenecks, particularly 
f,r wre en rmay ocxcur in these months, especially in .July when farmers 
1r.11-. ,-iihiir to plnt the short ranins crop while still harvesting the 
''rig i-ris nnaize. 

.t t h. current levei oF adoption (two DPG does and their 
f'ffsprrrg) the-ro' is, overall, adequate labor availability in Hamisi 
riiir(elld sto manage the I)PG enterprise (Figure 3). In most 

I Ii) I' sliffiirn! di.icretionlary tinn: available (time thatcr- is 

s i, n-rre.tiy nut trve) that it would 
 be possible to incirease the 

nutirtr 1-f l)PGs that are being raised and to intensify management
 
-rip i',,--s to' rnprov(' production.
 

- The burd,.n of rmnafnr-tging livestock and producing food/feed crops 
t, uppor-t the.m, however, falls heavily on women (and to a lesser, 

,n. fnun)"It,children). Feriales contribute significantly to the 
fhrsirt day tf)dny care of livestock (40% of total) and perform most of 
thi labor for the production of food/feed crops (70%).6 At the same 
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fliTro', tvvntc(ri Liv,'p le(., itmanetiv ' retliol-dit rv') tillne to devote to
ri''rs hlwtr' ;idnmarlds, of it new livestol' enterpirise. While tidlilt

mIeI wIe idlIe (doing rriothi rigg,r1ti, tntlking or visiting) 
tsppwr.ti fdtv tY 8 (if t h, Iiire, woIlqn were idle, otl av IeragIeI, only 27%of the d ay. 1:tiking into corn ideration time spent tll social alld 

r-zm:tvn
't.'iti ;, f,.i t i noonml thi trurinitvs to ant averagc.
work dy If 7.5 hnfei ( sever, days a week) spent on ('ntc.) lif-(:ivities 
t) w, fiI IItt1nli.ing I he household. 

HPe ChIIw 'If whllthn'r to allo'-ate their retrilig discretioriary
tbn,: tf,th.' 1nJ'( will de.pend in part on whether woemn ftrme-r view the
goJls rm. prnofititbe enterp)rise that compares fhvoraly with other(,In't )):,.~ pn ;vnunkrhle In' tmtn.)~,.ltnjrnft,': 


No tes 

'I hto a (,1., ,ti,: ,, pt lin nir'rySn' lh-CRSI1 resefirch on labor 
aild~ilt:.- nrd th, time cotits of livestock keeping in Wostorn 

:: iititd, l ) , N y ribo et. a . 1984, ConicIly et. ah. 

Dnti o. the frli! rig Sy.stern fnd livestock holdings in Itamisi are 
on it'nv.y of 24 ronlifrlyn, sleotd houtseholds that had agreed

If, pirti'"i tt in the Sk-Ct S P on -ftrin trial. The estilnntus of farm 
5i0z, ind tht aliw't a cli of lind to cash crop, food crop, and fallow 
blrnd are ba,,d oil sktch maps drawn with the assistance of the owner 
or on(. of the hou,,hold members. The size estimates exclude 
hotrrowed or rented i nd. 

Th, ratHMotT tint[ al('1ttion method of measuring household Inhtor 
0-. periditure is based on nu merou s spot-check obhervation s of
individual tietivitics over the year that minimizes the errors likely
t, occur in ttme utie studies tiat rely on informant recsll (see
Joh)nson 1975, Grandin 1982). In this method, 25 households iniltnitum were regularly vinited by a trained resident field assistant 
at raindomly chosen hours of the day when the activities of all
h)usehold niembets Ovetr the age of six were recorded at the moment
they were first obrierved. If an individual was away from thec',n pouiid or- rinarby fields, another household me0mbor was asked 
rp irt on his/her wherenbouts and activity. 

to 
Whenever possible thesereport!,; were chocked by the field assistant and cases where

in f,'orinTit on wrs tnk nown or uncertain were recorded as "whereabouts 
unkno)hi" (2.1% of total). 

It,, :ao l, wits divided trt( friy neigfhb(orhood clustrs- eachent taririg five households located close enough to be visited in a1"'tn11"ln short amountnibly of time. Each month 40 cluster visits were 
tindae, resulting in 200 household visits and approximately 800individual observations. It is assumed from this large number of,nbh-rvations that the relative frequency with which a particular
i-rtivmty was observed closely approximates the actual amount of time 
i'vin thle activity.Ion 
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Th0 rtbind, obs(!t'v~tirni of livestock were made dur-i g the ('Iustor
l of 


Iiouaelled visit loation, 

itilt fl t h surv,ey IoushOUld IIhor aIIovution, During ench 

the activity (feeding, inactive, etC.),
n1d It hod .,f control (tvtIe Ied, ilerd.d, loose, etc,) for ]]I
hl .,tilt:k lit holIlluhld noted.t h werie The provision of Cut arid
•,rr-y f- d: by the farmers and Ihic type of feed tusourtce being 

weew,.oal t,:ovr d, 

1 )w nlzt"iI, of (onev-third of the food/fee-d cot, p labor ns work for-Ii ofth, ,iiiinrii- live.tuck i.iar bit rary h Ut iN NH,.d on thie
l-itlid Ilrs-olt;irc,, of tlhes'e crops Ilsiivtst'k feed tiisrimin and

the fzlAt th Il-Ioteniti:al forage yield (li kg. per hectre) of atrol) siuth It mnfize filr outweighs its yield of gi-tin for' human 
ii,- riiiiipt lrl {(Uniiet, il. 1985). 

In colltl+e:, t, lib,,iisi, time allocation dlta flr ilii les.,; iniell sive
liveIt, -k lisa igmenit syste,, in nuarby Siajayn l)istic t where, because
of ['Iwel lpimlet l delsiti,'-, hil'ding, Illd gr-lizirg mangement still
ditrlte, iuJr th It'illit eli are. respontsible for the ltatrge
miorjwuty (9(%) of ivtslock lbihor (Conelly el. al. 1986_b), 

bnset oil tllosef obtl"vaItirs, it i4 cleittr that the mrianaemerlit packageI-I'in ,Iv.- Ihe:dp,.d b".- SR-UIV3S P, which 'n(ouragn. the production of
(Iill; sol' fo,-,d/f,',d cr-pI suCh as impr-oved inize and uweet pritntoIll 

ciltivirzr, will rely heavily on 
 femnle labor. Nonetheless, the 
'rICi(tllltni.rd;lIt,)mn to g-?)w iiiiproiv'ed f.oot/feed crops is based ol .9evezalyfes r. of on- f,1r- r1-' ar "h experience and is ilpproplite in the very 
ii,,.-Ioiv, fl ,mirg i: ten of tlainixi where frlllelr.-H would be reluctant 
t, grow fold of-r, that would corpete for vc-ry limited ]anid

ntv:l. f.r food cr0op prioduclion ({ee.pages 4-5). 
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TABLE I 
('.IIA'TE"IF'lICSi OF IIAMBII CLUSTIEA 

K{AKAMMEA DISThI CT, IPOVINCE,RC.wSTERN KENYA 

S','H H'! 7)0, IiIf g.'....• 7~ 14 M,:A\ IMAISFIF.LD SIZE 7.5 

VA IN1Al !7'-5 MDI 'YE'Ah', HII 4ODAL WITH TWtO CHOPI'I NG SEASONS 

Y. 	I 1.; GII:NI.uiLI.Y LOW' I-tE TI'1.1 'IV, INTENSIVELY CULTIVATED, 
H-:S ION ON HILSI1 DES 

I ARMI '.;Y';I E 	 FOULh CHOI' I'HOIUCTION DOMINAl'I-) 1Y MAIZE AND BEANS 
A'; WELL AS SWEFT POTATOES, BANANA, VE(ETABLES,Ftd) 1T "'ld'1-

('A,\,l ChIOPS'; INC 1A.1)F C I I'FE, TEA, ElICAIYIr'-JS TREES. 
FHFN'!I BEANS, H.ANAN:\, THATCHING GRASS 

IY l.r.F; MOSTLY CAT'1.E FOR MILK PIODUCTION, SOME 
GAT!, AND Sil ' 

TAMBILE2. 
FARM SIZE IN IIAMISI CLUSTER 

KAEAMEGA IISTtCTI, WESTERN PROVINCE, KENYA 

FARM S iZF (HECTARES) NUMBER PERCENT 

, ... 
1.5", 

THAN
.0 

0.5 3
7 13

30 
1.O 1.5 7 30 

4(10 THAN 2, 0 18 

23 1O0 

AVERAGE FAIN SIZE 1 .3 IA 
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LAND WSI P'AT'IIN IN 
TAB LE 3 

HAM ISI CLISTER LON(i UAINS 198(1 

LANI .!SiL AV FAGil IIECTAIES F'IUCENT TOTAL AfREA 

V( )V CROP1 0. 63 48 
CASH ('tOP O.3.5 27 
FA 1,LO"Wi' O I 1 0.'12 

. 30 100 
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AVERAGE MONTHLY RAINFALL H1IAMSI CLUSTER 
(AVERAGE ANNUAL TOTAL 1727 mm)
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CUT & CARRY FEEDS By tMVONT - DPGs!CATTLE 
_0 (N = 3,505) 
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MoNTHLYr" VARIATIOH IH LIVESTOCK LAPOR 
ADULTS AND CHILDREN COMBINED (N=9496) 
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PhODUCTION PARAMETERS OF ''TSWANA GOATS 

P.'. (;rlly 

ABSTRACT 

Ib. n .. "3,t 1 gc:, t 5ria 'breed )f was evaluatod for
Irwt~v~ty aider faint .,nditi,ins with 20 ATIP fariijerl; in Tutumo
[let riot, t raroi'..,,t Agr'rlt ural Rtl.gior. 'h, dat indicutet9 d that
th' rot rt;i -- ts for iliproverent of both milk and meat 

\ r: i,:, r' t- of 137 pelc nt was observed with a deathot 1. 11 I i., i I, wcrairtng age. Mean weights of kids adjusted to1:' 1,11 01 I y S , f ' 'A,-Ir',- 16,2, 22.6, 17.8, 24.4, 14.9, 21.5, 15.4
S'1.5 kr f"r liorn f, ml s, sirnigle born males, twin

f,''nc .; in 'Wilw i t K.r nt'il'., rciii-ctively, 
born 

Mean total milk productioi
fIi all frWr w l..q fit r..,'la willh a 11ean daily produCtion per

ia ft 'l ill Ii I II6. 0 11e tirmer took a total of 1,388 litres of
milk f'om 1,1! hord diltring 1986 in 174 rvcorded milkings, averaging 5litr'si |" la . Nt th ''rd of the r.i111.y l -elsollill May 1987 mature
f,'r:cil" we-jghed ,0.0 , 1.9 kg and inature ma:c-s weighed 43.9 4 6.6 kg.
W'tIh llitiv4 during Ow dry 4oiaior were approximately 10 percent. At 
I h, 'ld 1f the rairny -nason in May 1987 the herds were composed of 

p,'"c,.Iit friwilo,,, 1.7 port'rortt i wi les and 12.6 perr'ent castrates. 
'4 ttfartie'r,, silo milk il thf, form of "madila" during peak milk 

I it t I. Sanle-s and Slulgh ter of got)F1, wore few ill r 'lrnb r. 

INTRODUCTION 

G-eats are an imtportint sub iector of the smallholder farmers inwarti. T'hey provide a sourcr of cash income, meat for,,)ni.urlptiofi, milk arid skins, and they are often exchanged 
home 

for goods
ind services. The total goat population in Botswana in 1986 was 1.2nill~i, an in'reasqe of 87 percent dtring five- years of drought. Over
97 prercitrt wer- ownrd by the traditional sector. An estimated 49,600
wit f a total of 80,100 traditional farmers, or 61 percent owned 
s l.. (1981 liot.swann Agricultural Staitistics). 

'rHi. produtilvity of tht 'Tswana goat had previously been evaluated
I t),. Aritual Produoction Resca rch Unit (A PRU) under government ranch

(triflitons. ftowe-i-,'r, the!ir evaluation did not include milk 

[.(. lioix 10275, Tatlitown, Botswana. 
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Sin'' ban if, IIftI I.'ura titir haIud niot 1)1,vjsioles Iy'r' bi) t'
.3IjllholIdr fli',It , 11(i idtroi, i, s t t fIy was I t aId,I Iii1 tI 
by h. A r'rorlt-tva 'I1,ii hI logy lrrpr 'roveli'nt Pvr,je-t (AlI'1) i lihit h doer, 

ftr In'fi k ill t le II rt I I Ir I st IrIct. 

iir.d , .ililt ,' 1 98c 

MATERIALS AND METHODS 

Two-It"'sirll.ltr farmrer"s ill three( villagevs ill TirturriceA l n dlf l lt'it,' prirtrcipited in this qtudy. All It in etich 
hiv' I w,,v, ,,, tagge.d Mrld weighed arid ,fiatiified into ajg

,rups ( P ,1 by fh(' nurilber of pairs of per'rntrllnt incisolr and ritline 
tv'i'th pr'esti. All jgoats w,.'rv igtiin wetighted nit the t'nd of the, rainy
ll.'s;0H Ill May 1u11 alt the enld of the, (lrV seaHon in ('clobel,, Kids were 
taggsd ,rIt at!'iihtdbirt.h :id birniorthly weights were taken 
thI' , zl,.,f l.at I I. .: , s 1 ., arid othr c hangcg'ec ".trle or'did 
duli-illit, I.l iat, fill-ins b tto h.v elilnerll.ors. Each ftlanner, was 
re .\'id'TI \t 1, aoll' lit ri ii :srrrg'111 whjich was gruaiated into 100lldunit S.., lii rI to estblli:ih blaMse line information, the farrllt!,rs

w.t', ill:sti'rct-d to follow thf.ir norrivnl milking procedure rind 
 to record 
th d',ld minirurit f milk pr'ovid'd by each golt, li't.rasured to the 
itiii'''sl [(it, .IOthe, forell provided. The. foiii haid spaictli for a weekly,
re-ord, " ith 1,'mh elty subdividfd illto two columnii for recording
 
ilrlt11nig aIrid cvoring milk.
 

'h. f ;t ed ueed tht' 

I der hi, t I-ltio l sti.,-l,got.ts 


Ii'' mer' Iraditionril irtimnageent system. 
wtre allowed to gr'aze frf-ely

do iig thl. ley in I village trind/or hirds aren arnd were krnailed 
'InIi'ig the night. 'Ifihre were u.'-tnlly herded during the cropping
si'fst . h id S Were allowed t, hlave all of the miilk during the first 
lw,, weevks tafter birth id the milk was taken for family use, usually

lit- rorning. After milking begt, the. kids were penned sejilrately 
',: tfhi darns and were tillowed to murse nfter milking, and again in 

rung.Mostf~irilrls fe-d srippdenii'ntal miincral-mri;. 

RSIIUS AND DISCUSSION 

Reproductive Performance 

ti,! il of 298I feimias fell inrnr- cat eg'ir'ies 1,2.3, and 4 in May
.i).,.r., , t, havi, repr'odurtiv e ina lrity. Of. re''ached 


l, so,. 24 or 95 percent gv- birth to 396 kids during 
 1986 for a 
kd'hiig r-atf, of J117 pirc',nt, Eiddig percent by farm varied front I00 

p," Voitint ion bertwen villages ranged from 134 to 142p. r'''a, 
p,.'',, t. AP'Pr: qtuS i,d the- Tswarna goat at Sunnyside lianch from 1976-83 

illI ''(1 eda 121 kidding percentage with 82 percent of the naniniesi 
S't' (I ,-," ,ifi rd Rangi' osearch in Botswana, 1983-84 Report). 

154
 



h~i~diiill+I;It, i r9 l!, ;'ik si )IFI''yii.iiiifthI ], j)iJI Iji-.Ilvy ho "s'',,rtku,; wai Is t . iti 1987 
I 

when piak kidding iircuti'i'ed in
Vs. l'1'1t'v, "-M" r1.h_4i.1 fiii w.'IN lr-)o i diI ciiit -i 'd l, 7itliori al: 1ii.I1if llswhich0.cc tjr'r+ +d ill Apti+l I !).,%' whJ i t+m'iso+i.d h cti', of'lr+l 'l[ nal r d 

ini gir-izing
d ti0 will il ti [tI avilable kin iil thi' 

, 
1i9R Pitt is rbtai(,d to give(-itllw+llo,,+ ('it! kl s L +llyr"il 

milhtt 'Int Ilul,,Jalsipt''in:jl il ,I ily-'AXgtig t. Sufficient 

'iJi~ i so,'+,quo.'!ll, lilllio,!I kid twice 11 yent.ll 

tti,'ith *:,;,', "iv.'r i'dl t!.1 erm of thf ki; t burr duringii 1986. 
lith ,;L i its ht. ",tllfi , of Mitobs. nvvriigs(t 20 p ri''l, it which wits 

i, ,l ti1n1fi,'l1i1Vr)tliiii ill Lhe.If th er two V illaig .. te,*d'+,ryi,.d !+ ;rtiils, 1-'. flu of th<li 
Fl'oiii

i ditiths vi. ,r +:li.di I'iile',j liv, 

1 ,1 l f l i fs l! t %l,Iftilll oll.I 

lie 1(1 StructurIa ie. 

+If l irti+:'ll, I + , lil t of 72,1, 66.6 arid ';,7ptir-:#nt fe iale, 
I d7 _ Ii-i I) tii;7iealid 10.0), 8.3 arid 12.61; )pei'rit 

-na ::~f.' 0tii!.~i(98, 1987 anid Miay 1987, iuj.uptivuly. An
:uia~asf' the, bird *i'tit il ws itude to cith-jtiiii thle ireproductive

Ia.)w 2: wterefI b'ids cnipid of 298, :131 arnd 291 females of
iiiitnilii . XIia U f "gI'ateu4-iion1, 2, .1 anid 4), 1741 379 and 387 kids 

(age ii gnt ()) for ;;58.4 , 11.5 and 13.1 priin -epyrodactie ralte 
ri NI If~f981, i it LIR6 mid MayI97, 1uospectivoly. 

(Growth Rate of Kids, 

iOuti wO.ig htS, weig'htS 1ii11 id trigv daily gniti (ADi(r) of kidsa re
tolk,.rt ii li,,lin.r 1986 and May 1987, 
 Birth dates. wlweta obtainod on 321 
kit: 1.1d Ohevy wer' reweighed tippi'oxiiately ti bimontihly intervals.
t'i,'i weights wi!r- taken within a few days of bir-th. If the weight

wli, riot ,,ih ried pl'ior [i ome week of age, the 
 kid wats dropped fi-Orm 
llanialry sis. The mean bir1th weJights of single born females, single

lit" mIIIIntes, twiri hor-ri femlet-s find twin born males wei- 3.6+0.9,
1,3!,5i, 3.7+1.0 arid 4.341.0 kg, respectively. Males outweiwhed
 
f i .iii ait bi r i ifull twiri weighed iipT)l'oiliit(' tht Slln(' as single born
 
k id.. Mi.',iri wePights in December 
 1986 and May 1987 wore adjusted to a 

,ru.t i150i and 300 (llys of lage, re(sper tively, with the following 

" ." (! +i, J) dJ.. (30('l('K'".. . . . iJ ) + birth} wit. 

I- itVht aridjust'd tio 150 and 300 days of age wor 16,2 aid 
1 aridn 2.4; 14.9 aid 21.5; and 16.9 and 24.5 kg for single

sol.uri fem lf.,r .'ringlebol'1 iaisles, twina born females arid twin bor'n 
ran!'-S, r,.'rtively. Average daily gain wag 83.7+23.3 find 63.3+12.6;
9'1+2,A ti nd C7.1 +14.0; 74.4+20.4 arid 59.2+11.9; and 84.2+22.0 arid

+." 1g/duv for single born females, single born males, twin hb°rri 
|hisles and twin horn niales, respectively. 

155 

http:tolk,.rt
http:I''yii.ii


Milk Production. 

wTh ~a~"i ,rl of 1.'i go t i ll 1986 . , filtaiil daily p odl iction fori fui.rt' in 19I nas 1.8 litrts/dtiy with a men detily produt lolj r go'at of 28,1 ml. 'hl- highst rverugo daily produttion by a ,singlegL'tt wa, 9((1 ril duriita Ncjvrm),br 1986, Moll ri muirthly prodtietion pIflirInIP W.ai,;.7 litrf.:S With a JANAak of 93 litres in December 1986. Theht i,[ tilti i 'ri-idtitction by a sinogle farmrl ill One llonth was i l .... w,. loi I!9,i ,'hoj 10 goats prodiict+d 231 litron for" an average of 802tit.'geot /dfiiy. I' i f,umer thiok i total of 138H litri'.s of milk frotr hshwt. diiruit; I 98ti ;f 274 rt-corded milking daiys, averaging five litr'es;'"r bay>'. M ikcia .*jr ,k i l ridlit iun tiot f lt-roriiit which wrts coristitredhhi kid,. K19. al- rniwinlly kept penned away from the lerd aind,I,.ell ti ni'l,. ,: ,. daily, afte-r the morning milking find again inIh. tvoi.Ig, If it 'i aiiii uied that the milk taken front the goat isi+,a--half of l - diii' prodtiction, the high,-st producing, gouts. werew,id~ltl; t,++ twov, liff', 4 Id ly'. 

I tif '!iut p , ; .*r,jyf.Ih of ln tatiini and IrXOdiction pf"er lactationw ill 1),. !11ii'hihI,h, Iled of 1987. flowert many goats haveflw milked 

-iri qr', f~iPikuiij, ilk frt tIllheir gnats i April-May 1987li't'l- 'itjt rif the, ,atw.!-il'ophic d'toughl t colditiorns. N, rainl fell on llOstfattr'ms aft,.r I ,terfl: + 1987 lJIj fito ," rtrplc itIn ll] fed their- goats. 

Goat Weights. 

A tt i (f 587 g .s,, ,.vr taggled ill the original weighing of the 
(i hii-rla. Initirm herd ti?.', 'angid from nine to 83 goats with a mean 
, :-d Si?, f 29.4 gots. Gnt ntintbers increased to 797 in October 

Pi-( I,11 .slightly dnc lined to 714 in May 1987. 

teights of 1 9, 18.1 and 173 rature female goats in May 1986,iwit,,.. 1986 and V,4y 1987 were 38.3+5.0, 35.044,9 and 40.0+4.9 kg,l(!-IP,'tively. Muttjre. twles niumb:red 3,6 arid 8 fnd weighed 44.0+10.4,:i9.7+8.2 and 43,.+9.9 kg, "espectively. Weight Iost.o+i during the dry
h1*11S, l 1tavea'jed abolit 
 10 p',t-ernl in all age categories. However, mostltan iiii- were( heavy ini pregln.ncy when the end of the rainy seasons,,ight s weri, ttikrl, fird ct:tual hody weight loss was not that severe. 

'The' irgest formale weighod 55 kg, the largest male weighed 48 kg,linki th, largest castrated mali weighed 52 kg, all age category 4, at
Ih --rid of the rainy striort it May 1986. 

Marketing of Milk and Offtnke. 

Only two farmt rn; reported selling gUat milk and this was sold asi"'e- i:i" in Fraicistown, at ara average price of one Pula per litre.la-lliirw'74 replro-ted sales of 25 goats and slaughter of 12 goats for home,+,t itrcpflrt during 1986. Deaths of mature goats were reported as 19!4 g(-a1ts wecre reported lost or stolen. Goat sales have increased
in 9I7, palrtially due to introduction of a marketing scheme. 



SUMMARY AND CONCLUSIONS 

Aft ev.rattrf hO itiigr, 'I'mw'tiii gi'it h re" d iiniivattd that 
thei,'.'it- i pc+t'itial exist s fov i itipr-ov"ri n of hot h milk arid ruent 

r t.(Iui . Alt Iier 'h ii, i)( form rttI e,x jf44, - rI h, rrnbi1ity oft h it 
.Tli s I n 'I ,o llI ,t . ( y.t' tii t C.'' theli goil th , " ,1:l.. ii 1iit of' ,population 
i I :d I..ltud. a high respell.,', tf, scl]ctiurr t tild I', ,xPeIced f)r
Itaild m ";I (l ;1- h t 'itl, cm 1 I d(.s, ir'rbh i ty IIIiIkgi- lw 'r , ;aIrid 1) 'uCd I1ct iorn
I iiiplrox'td liniligt~iertvt shoUld 1l11.41 

. 
'e". tf(! high delIirte f kids 

1ln t 't-,.t ]m~ 'd' ,i -,t"n ,',)ver ll 

Alth,-iu .h ft wim, ,r ,,f n a,.'rerr._,l. int pdso.ih.1#id,,lt'r it'd 
in tr'f. I.vf itt r i s i m'' . ,' l idtnt 'i, d, the piroe tl( ritingemeit I ystem 
11:, II lffe uI tii thfill i and is i.xt 'r['rly difficutI to.... % I.s '" t:ihoiir it 

ri td Ii I v v I,,Iki Ii:i t It ill II I ( erl l
111)1o' he e cono"ic 

pr'fi)II (;! tli in()lt ('1itt11rise. Only tho~se intervvenatiors tha t 
h v t ;I it pt)l;t lnp tIt fr likely to be fasible, 4inree far-n)er jave 
II itct;I , ii,.r I a r y tiit ()th Lh ain labour the goat,t g tI, in to 
iIten'pna'. the 11 eliv!asmt, iruniiiniirng at- breet.jin pro.grnites4, kid 
lelmljlg fir"t :i e1ledh health. 
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GOAT AND SHEEP POPULATION CHANGES 

ON MASAI GROUP RANCH IN SOUTtt-WES 'ERN KENYA, 1978-1986 

T. wilw I an~d M. (;I(! Maki,-, 

SUMMARY
 

Fit "l' Ietk nIlfsurveys of the .ami goat and sheep flotlk atkhiiigntm Wuit:., (" -)up htrnch wvre( unduitcritken ir Augtst, 1978 mid in August
198r'. "Ire pi'r~l tior of goats in tho f-litik increis-d significanitly
fronm tri- plha If- ite next, l)iffereflne N were rioted in the prpo]r t0rtiollOf ex. in th,. flockti, the e being mIor', cmiitpittvi of both pecieH ill 
I9W : than 1nt 1978. Th,, av,rag, age of the flocks increafed from 1978 
to 1986, thure hr'iIg 30 per ctc! mt-r adult female goats in the latter 

(')liJ~itoIthI fil-iti1 yeCta, the charige in sheep in the namne sex find
-A tlas iint; 1boit 50 per cehtt. Both goats and sheep were biggelrmrid hrn,.-Ir it; HtI, th;n 1978, (his being lar-gely due to the, change in 
-19t: 4tr'11 1t-re. (twr rs attitudes to H1 'lli nin rtint prroductioni arid

hlie tir .re, J:.n,f the s itability of different years for smnil] 
ruminritil ri'di-tio ,iie de'scribed. 

INTRODUOrION 

n\ 4,arli,,r tpe'r reinting to gronp ranches (Wilson, 1978) noted 
0111f "lh- MIai gItLj ran:h |-ti 'roject rvpreosent s a traditionul system
uIIl 'gouing dev\'V-pl.enrl due to bothI intor'n-Al and traditiornal influencesarid also t(,t, rx ernal interv' ntions", A such- it was rionsidered a"''p~npriate en vironmert for studying seve-ral components -- animal 

te_.ies, siUOni-econrinics arnd ecology -- of livesto ck production 

An initiml study wmts undertaken in August 1978 in response to
lih.,'a nno'is ider'nlions. Fieldwork car'ried out at that time was

,nitdered to bh of additional interest as it followed a prolonged dry
pvrim cIrlminting in a -revere drought in 1975/1976. Studies over' ahn g ,wriod iniit td i r 1978 woild then have provided "rin opportunity
6 monitor the pt st-drought charges of the livestock enselble, its
,ffet (n the grnsing resource, arid the social and ,conomic
o,,isen~ienit.restultinig from such chainges" (Wilson, 1978). 

ntl, tinod inyniat ive'stock Centre for AfriCa, P.O. Box 5689, Addis 

;t1-" itwnl rf Animtal Science, Egerton University, P.O. Njoro, Kenya 
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OnIly the ariIIal pr"odul'tio I part of thel- protocol (arid of thatII[n nly t h- sv' io relniing to -linallr mi ntn It) was pursued in aniydetail. Pollowingk further n 

trminated in 


ihllgespriorities, fieldwork was 
-;rly 1981. Contact was, however, maintained at an

inforlial hovel with .3ome ownrers. lrought muccet.-ded drought and, by
985/198!p, herders were complaiining of severe grazing Shortage and 

dnsIc mi,.liht in livestoctk rongunrs very poor rainsnumberii cni 984/1,,985. At thIiis stage it was coiisidei'ed that a rapid surveywhich wouild coire ti "now" ittiation in August 1.986 With ;I "then'' onle
it) Auigust 1978 miight provide useful informatiomn on chainges in

P'iIiilt~ui tcur un nd in livetork morphology over time. it wasIlee ttj t h'at s m infroritiol, Frori owlicrs could he obtainef-d on thler,oaons fCm, any ',b.iirrvd chAng,-.9 arnd on their attitudes t0 4nrall 

MATERIAL.S AND METHODS 

Flangatia Wuas Ranch 

T'h.- Inng).ta Wi,'s Group Hatich is situated between kajiado and
Magadi ill .he0 Li'dokalani section of kajiado District. The centralpoint of the rantch 10is located at 50's, 36°35F'E at an altitude of
about 1500 i. By glep ranch stnidards it is rather large, with about

.0hal. of ri,., for coon)II1 I Lise. Inn 1977 there were 41.5
. a vailalel 


r gislred members and the total 
 human populatiun of the ranch wasutitimated at 3320. Acr:ording to a "C(nsus carriod out at tile same
time, the livest(,c k Inpulation was given as 22,630 cattle and
hercd of Hhee.p id g:its combined although it ii. probable 

5140 
that the 

small rturinint populmiti, was about 13,000 animals, 

The ranch decrease in elevation from 1750 m in th east to 1150m
il, th w(est. Th( voteri farea of the ranch Is hilly, occasionally
ste;'1y sloping, aid densely wooded. The western part is a succession
of sandstone ridges alternating with grassy valleys on blick-cotton 
soi s. Average annual rainfall is in the region of 400 r)um to 500 mm
falling in Iwo periods, prir.cipally in November to December and inMarch to May (Table 1). The carrying capacity is probably of theorder of 80 kg/hn or one livestock unit (LISU) of 300 kg per 3.75 ha, 

SURVEY METHODOLOGY
 

Livestock
 

Siigl round surveys wer,, undertake) in august 1978 anrd again in
1 i":, iliruig the suair f eld workers.' and the sain, flocks.

aims of both surveys werr to e'ltablish the population struct.re 
the 

by sex
nlldrige, tOwe physical ty)e- arld the average weights cf specific sexes 

iind ages of lhe gonatt; and sheep present on the ranch. 

l,,ultation structure was determined on tile basics of dentition. 
le.r- principid rassns of animals with permanent incisors were
idel ified, these being those with 1, 2, 3 and 4 pairs respectively. 
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'Id1 t I: onlt Ii and muiun iniFuanrmat 1974 to 1986 and oig 
tettrn OuiuaJ m'an.; fot t we Kaij r dh di.11;4r i metoroluitioa 

. ... .. -j~S tn"yI. Stn tx'on 

magad)* I S J y'l 

u, 1initur;53'S 36 17 F. I 40'S 3t; 50'E 

Altitudi Im, 73 A 207H
 
1th fa II
III (fil 

AIoliiary :,t. 4 30.:2
 
hi',hr if; 
 '12.0 '13.0 

i Ih 60,4 59. 6
 
Apr i l 127.8 153.9
 
Mmx' 61.4 75.2
,tn, 
 :t.3' 9. 9
 
+Iit1 $ 
 6.7 9.3
AuI.v !I, •ot . " 7.7 11•5 

October 11. G 24,7
Novutihr- 18.'1 95. 54 
[i e bl11r '2. 8 62.9
 
An!ul I mil 1974 I 9P 
 45-1. 7 581 . 1 

Annual i,. mi ('oi), i'ri-ti 420.41 618.5 

s I~ 1925 -1972 for 1961 -1972 for Si nya1) Mtgadi 

A u1bsmidiary c lits. of "4 pairti worn" waF *aklo used in an effort 
9.4tablish the perc.titag, of animals thought to be nearing the end 
,sf their productive life, Animals with decidous dentition (milk
t..:0-th) weve rtssigned to six groups in the 1978 survey on the basis of
t,th growti arid attrition but W(?re classed in one group only in the 
t9i4 urtvv y. Approximate ageii for both species were estimated for the
;utjld arlmlysi of fill 1978 survey from ti e figures provided by

t'arlk.v tirid Pretorious (1955) for Blackhead Pvrsian sheep. Following
 
IOh ,q.l r round, ages 
 for both surveys have been estimated for each 

r '',,; -,,ranjt,.lv isirg tht, dataf of Wilson and biurkin (1984). 

Phy[i,ril dnta collhrted included: meaaur'ezertts of height at 
01,. iti ,, girth circunmfereni-e, length of ears (all in centimetres); 

,rue r' )I" abr' ticte of horii and toggles (wattles) by sex; rind 
N.wN--ghr (it kilgrimanres) after being penned for the night,. Coat 
c,A.ir Ws notd t.ild degree of hairiness. Tail type was noted in 
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I'1';+ . , , st 'ti e . for: f l iss.e, ;.lli Jr'l the weight erih 

INA:m tKd tt.*.l -0: ft" fij1'-joirl ,if thet+ mge. group. 

Soc io-eco)00111 iCS 

Iaring ti-h* Augi.is! I!0,9 sllrvey a questionlwcirevt was os(d to obtain 
d I fr, w 1.1 i i I t. oif i ) t '. I vl i p ct, 14 (i') ; If Iiwj1 tutiiriarit 

Th.,' 'ii , n d included an estniat( of the nuiher of snilllrt Jli ia: wh,-i.ti r th,- slpo. ifjos mix was ,whie vt-Id Iv i,'t.!ti efforts or
I,((ill'Yt'id I1'1I\tl ., -In(d wit at Vl. tie maill r[itjIis ior kee+'ping sin il


1 I 1) :1),ItS, IS ri,i tdllthn oit tei'4 were asked 
 to !,qttjrw'. clinges in total 
vi'nriata arid cattk ill 1986 comipared to 1978 rind to
t ! ik i, t th.' priliciitIl  se', of these chainges. 

, ",. 4ic" ilo.,d was thin ex plored as were itt titudest:w:,rI; iijtih birth+,. 1 Ia,, ptrirncipa lioblelnS associ:.ntted withri-ridn ,tiaHj rum;tlilq 11i3d the relative imrits of these in comparison
." tt IJc:{,,Iatl w,,'+', !h'0. he Us of putrchas-ed inpllts.

; rrwar- fitvi, iasked to rank the years 1978 to 1986 on a 5-point
 
scn1l. firont r'- vo- ~rj-id
y to 

RtS U LTS 

Total Numbers and Speies Mix 

Ut ,"F irimal surv.y of 1978 iieludtid nine flocks :oimprising 1101
g; ,at anad 547 sheep, a total of 16,18 aimals. All nine flocks keptrhel whilst only seven kept goats. In 1986 the flocks had been
f"itrrr..:iIad 
 so that there was a total of 15 flocks AKthonly four of
trf, drigirail nine not 
 having split into subgroups. These 15 flocks
:0w eornpr'ise:d 1535 animals of which 109C 
 were goats and 436 were
 sn.eer, "'walv- of 
 the 1986 flocks had goats and 1] had sheep. Goats 
x or- 66.9 per- cent of total animals in 1978 but were 71.6 per cent in 

It I.A1 11";I-I that there had been n slight reduction in total a ,nmbh:r. c-ver the 8--year period. Trhere was a significant increase (X z0.,,, 1'J.7 1, P < (.0l) in the numbers of goats compared to sheep.('aI two W3t lar cnent) of the 15 respondents in the questionnaire
survavy sttu-d that they made serious attempts to manipulate specieshI!, n-j-maminKrg 13 (P7 per rent) conrsidering that the differ.ing 

' I;I:.tI t, , -red riaturally. 'Ii'er-c Was, however, till apparent

-i--r tps unil Onscious preference for goats 
 over sheep in tile latter , this being support-d by the greater number of flocks with goatsliar. f1h sh.;-p nd With four flocks herding only goats compared witha,, fl-- k ierdirig only goats in 1978. In 1978 two nineof flocks 

161 

http:wh,-i.ti


Deicoa~e Was, cited twiw#- '14 Oftfn t11-sIi ati drought as tilehrircipill i"i'n for redijution ill fior rtulbuvri,,', ltsh h, it sihoul)d
"+- .. th" onin . (at ea.. for r'duc:tio il Ot majority of 

of lOw,le(,o Ii 1l wSpl;' it ting'!S inOtSri -units. Where 
anti it ae it was ctu"iderod that management

1 l two,ju,1 wasin cas,; iid t, l ral rep5oductivo w'+a0t~11t t IIIe'C' 0Ot?At011!. I t trchnset of stock were- also cited afi
rrtit.S t'ot l~. it) nuitithet. Ill r]sponsw to the ,Aie questions in 

LiO'laiont1'tctur ot ilt-Vasee Were bttrihUtod toitO t~kiing thfe pr'ovision or ri Imin1 thtoutgh thu Agriculturlal FiittInr
 
C*fi pot-ti. Ftt ili- that owned 
 g tet"st numbe.r-s of cttle ontd, 


.,,,+l, . ]clf, ti'ltlltt'ti of ssn O (ulmirtTl its (ahlef, 2).
 

labf lej :.I ml:sif w s, e-s of cattlIn and stuat ruh nant
 
It'I ,i i 1!186 (".of owners)
 

Ca,t I If 7eloWtt2-!.ownfid 

I ]e ,r "Iad 25 1ad 

1619
 

holmt Ift ion S t ructI u re 

t' -Ik ' ft 1)~ 1.11 o )fs I.,er; w iin the to11ta I1n1Umbers of each Spec ies:~19I' H antd I9lUh I -, shw Tab Iv :3. There were siignificant
ItweiIIIt. phsfes fot, htoth goats10'h,,I 19 51 1 .I 1 . 6
 

'iat Ie tattflj'o i t jon I ) by seox of goat.1: and sheep
fit-kv- in 1978' atnd 1986f; 

Numbuer' of 

Gt~ t'" 197H Iea1n01 23. 5 10.1stit FuIG I 

1 8; 1099 17. 5 18.7 63.9 

1978 5,17 16. 1 15.4 68.6 
4( toIG 20.2 69.3 

~(,dAf. '2, p 0.01; and Sheep (X2 87 ~.=2 . 
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IT tif.CO' ,em. in 'Ot w v t tj rJieatero ao1I. 
J;','tJi 4 I I jn I1 f 1uks in 1986, thcr, bing~ 7 simiolar, 

t 1 1,- w h.-'d IillIitiigh i re I jiIh( I). 

Age 

IhI'. ' . . ffant <-hngeh)r bvtween pj.'qes in the age tnIf 1:ur'e
ofI g;ats IX2 15.2, df.  ';, p < 0.01) and of sheep (X4 : 17.8,

lIf 7 , r, fl I 'o il . 1). 

In !,-I It go~a! , ;il shot'.p 1hi-j wit' move !m~iiwltli inl lilt- clss of
t't itih fotr pit s -f pi',itmanIitit i r i.4ors in 1986 comlizr,-d %ith 1978. 

diMlff 111-t I mrf- man- diA i so4-p with tin iin-4-ust of 50,r"-c.-fnt ill t . , .,. ,-a'. in 1986 over the earl'ier aurvey: in goats
tIll re-lotive ch:tig. ,,vlu the ,rder of(,f i 30 per t L. 'h inrso in

Ni.-:.- , d . -nt Iiilill 3 iel:ci1ite from the ifll ituret "l le ge' class 
:5 1wic-it a 1'_)!i hly indo-l a t i IIg 11 r cdII ct ioI I in1 . .(hneedig

,,'nforaorf t e It tli, al,,'. v,!'r th' period 1981 nd 1985. 

a1tIi I ' lhtp Ip 1' 'n. ... Of goat anid a;hl,-p florks in 9718 and 

Age 

rItlvratmnt I wisczo's (pai Is) 

'Ninnil t -1, T rnomp ary
i " Y,.r na I ra!., I no- sort ; 2 3 1 aged 

h-el. 1979 1101 46.2 10.3 f6.8 11. 1 22.7 2.5 
1tRG 1099 45.3 10.8 5,5 28.28.0 2.2 

197HIht 547 ,15.7 12.4 7.3 7.9 22.9 3.8 
1986 436 3tG.9 10.S 6.7- 34.97.3 3.4 

tly way of con trauit, immature. goats were found in approximately
the sim, pr'oportions at both phases of the study, the grentt'
 
ont ci in titmiiof nature 
 goats to total flock nurrlber being an'hieved byri'cr(ilrient of s11n1l n zmlbers from each of the other age classes. It 
It lit. 1,-- aissumed ifht gots had maintained a ilnilar' le'el of 
,'-produative per finmtlance in the period preceeding August 1986 to that 

I-r' -, ,tt a* I978, 

I'hynicd Characteristics 

I - th, nrlier' paper (Wilson, 1978) it wars stated that neither 
,';to nor 14,'s (iatold be cotisihred phenotypically comparable to the 

ri i.' nd Striall East African goats described by Mason and Maule 
1#'' f, was consirh,'red in 1978 that there had been considerable 

ittAsi-a'. -..f Mlzckfhad Persian and Dorper blood into the sheep and of 
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1iw:,)J {(GIAl:1), Lbo('1 Hiod ,'tw hIlrwohs i m,.] bo inr~e+to tilt. 
0 , . 'Ih- iL't'',tr ''. itic "id appear:; 0, it ' eir )ltifl ed 

, "' I tilm, I arII l'ht'eep lbt t-' u s o f tl'o eaII ty po init)lIt h; gI Ati 
. , , h : jhjio, t 'fitiinod di l;p'[i ',od. 

010ii I, JIf 4d' 1) i'im:, 12 h d illt.pdodit-,id fki+,ii" go4 ! b1 J rr.l19 7 8
InJ 
1986, alt tf tIh. bing (41111 1 yfl. S e\flenol)w ,r'l.'boughit (illy

111;ll'q w+*'h+ fix,' lolig-iht jrlie's aid fe inriles. Only two owntr-4 bought
fj',,,ll i;o!,)tut ;g<v:(th( l t arid siw,..1 iltlTI'-*(,vfT ie+iit 'prtig'qtiTlITr. at, N;ii' t.iih, 
'Iil' if t ,;, k i,t',t-juirig g ,;etH fi'1)lui the nIa t i tl IritI g e r a1-etci I 

ite,i1li 1 N c v , : I 

II w3. Nl'rI' Ititr'odu rC'd ,'x0t iC s11ep h I 00d , f() I .of thoie
tItIng Jll' P. ',-J- r t%Nd ,l''aiind x i voir , D)opers: o"nily ont, of t houe
piirIc :0,t' ;itt., 1;1.i. ie(- owlt'ts inItr-oduced onre ni;al,+s arid one 

t t'I ht' ir,.i 0( ;!nc of!' griwth for both ,goiits ijl sh' 'r't, ;iizrv 

Gout s 

. . I,i Nf :1ir f g ,rits i ti v type; 198f; s Irveyo, in tt, generl' ill tho

tlhit 717 ( p- r vtre' ,,
p. ct.,tt I ll Eas t Afr'ii-:an rid Gallriand 98 (8.9 

cr''.ItttI ' r''( il "l, 

fi,,iris wo,i+ en if if 35.0 per vent ofe goats in 197P but by 1986 
th,, p *lniiii !i'. witioAa hon-ti wis only 17.1 per cent, this','tl)i t f 

' tiff nrig ,fgri (XY -: 76.0,
ri','.1' ant dM . = 1, 1' < 0.001). The
high f t+(, of allitmlliS without hornsiurly in Lte first survey %,as
!L'st|(O1 ''!d. )L ftdidl! in thlt nmin toto exogenotn blood, lii contrvast 
I 7'Gk,when nti litds were,up11 bre'edl qu,'i by the Masai as contrihiting to 
i0t jeri.n pool,) n) mertion of thi was made in 1986 and it is probable

tirii th, g (iiter influe.nce; of irdigenous african breeds is responsible
f, ge)t't,; 11)'po I-tioj11 of got)ats carrying ho1ns. There was
'rignTfii-ant (CX = 5.7, d.f. = 1, p , 0.05) increase in the proportion 
-, ,its having toggles or' wattles in 1986 (7.1 per cent) compar'ed
with 19;k,+ ,i.8, pr c;er t),whichils i ls(, probably due to the higher

,"vls ',fAft-i-rn blood.
 

Tb. shuldr' hfiighl of fujll-mon1t id females (four pairs perima'nent 
,I,'no,,',s) i,,'reufs d f,-rm 64 + 3.2 cti (it 239) in 1978 It)68 + 5.4cm 

. 0) In I 'H, tihvie in':r'ae pr'ohably being due to a greater
(,F (;li blood in the flocks. Least-squares anaiy.is 

)I"; ''! iiic T',, in h('ight of tht flock )ull ages., : 

+,0'x,..i,',,lined) of about and

1.R cm fr'om 62.8 to 64.6 cm from 1978 to 1986
 
i 1.2103 r 12.9, ;.:0.001) but 
 this was duo to the changes in age

t-r,,tu in# Ihi floeks, the phase x age interaction not being
•ul ifi&~F~it !"S.,2103 0., P 0.05). 

i,0' grth of full-mouthed females increased from 72 + 7.4 cm in 
, Ie"Pt-.SjUares analysis again showed highly significant (F1 2101 

- p,p 0,01) phase differences for all ages, all sexes and all 
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f : ,,'rr197d 197-8.tveiii cm) 11((, 7.1 rict i' 7 I.. hi s
d if rriit(:, itt for h ight prirnipally dt, the hIIg',wus to f in age. 
s rIIc t IIr , t 6' xhi i,,; I i r i ctrittoI a it I i ,I tI,4 hir|I s ' rI ifii-i r t( 5,2103 : 110 I .' .0 , 

M'it ' fmbqiIIh; hod ;11.44 . 54.?.'1 , n 2(5- ) in 1'78j wig against.

P.. k 1 7. 17) it, 198;. i') m nu romulbition weight (MIPW


:',v, rIg weight Iper' he o ;f anivml
all in th:o thIic irrespoclive of
 
'It"' an dl e'l i , ,:i. fr+,,w .2 kg 
 to 21,2 kg over the iight ,-ycar 

., l.'.< -m :.m.., '01 1' showedtlhi, irier,-asv h, be- sigr ificant 
,1853 ' .,, I" (),Ol(). 

Shev p 

.i i visod .37 (79.!; por' rent) tnin .alsof red 
p !. i.f' itI) exhtilitirig th, imajor i:nr'a,'t-ristic of 
L , I,+, 1 ) 'A'i,'L 15 (3.4 li:r cclit) wer t lor'p .r ): 1€t(l

,:+I, 1' (2.7 ;.v '',it) '.. l, tkhead ersiam l)o rperlho .' and 2 (0.2 

" , ,, ir f:I,:IIt differ:nces (X 2,1, 1d.f. I, ' < 
. . I; .... fint (12.1 I er tolt) arid sn cond (15.8 per cent) 

tl '. it) th" ;'"l 9 mioi' if sh(. .'p with itors. IHorrns w:r,, found*vilit, ma .,. in I-," h i vviys. 'Phe significtlt. incr:eas'-,e X 44.8,
d -f I, 1' • 1).W )I I i I t th,. .roi), ,'r.ti,n of s I) ( i Iryinyi wattIes in
 
198t: (3 ,i . ,- crIt)fI ', , , , 197 I (15.5 1i(.-tr ce nt) has nt ia ppa rent
 
.?,I.|,; I~I I,-r .
 

'h, i di,," h ig iit; f fill!-irnuth ft mrus wLu*' 6;+3.4,1 cm (a = 13I)

tit u i nd
*'omwt.r, ;. (ni 152) jr 1986,ci In L(Nast Squares analySis
 
- ,,d m ItI g Iv,.ishoI tir heigI)t of f t whole flock did not
i Ihint 
dil '- r -().02, P ' .%0.05) bt.wen phi.se oie, 

+ 
and pha.se two, 

'Ih" g irth ,*f mlmlt fMnial,.s in 1978 was 77+4.4 cm and was 815.9 cin 
jIRK; Th'. averagi. girth nmasurenIert of the whoh flock did not 

S 966 .1,47, 1' :, 0.05) bh twe'.ni plhases. 

+'2 III,( .w5':,.55 (n 131) in.5+ kg 1978 against 
, 1 g n -- 97) II 198;. Therei was a slight increasi' in MPW 

0.05 frnti '0i. 1 kg in 1978 to 31.9 k), in 1986. 

Mn rina Ftqii' rit 

AI Iai hal;Jh f :of, Ii -tIt it 15 ) iwrsr., -onsidc'Jr.od I hat t he rr wero 
-": !I ;,, %I '! ',, I l it ,vittw IuI erll si xbers' (+'ird of thet 

'ii I *,'q',,,r:d,..t.si c,,i'.'nis.rd lhat there were advanltages to CwVes- giving 
s 1 In It, A11pp',rt iv,, 'fispo)msts for goats cornside'red that twir11s 

w r, n i , iittg.iii in +tmtlirig flock sizv to be incre'tas.d rapidly. Of' tii pini t '' n -'.prrs'.' tO twinning i) goats, four. also s.%w
 
lxii;i, i:,!) lit' darn was overstrvssed and two considered that
 

, ... (titt,- I.ilk t rear 
 twins while two pr'opononts of twims 
ii , pf' .Iv, any di.s d vantages. The opponenuts of twinning cited 

: , rid)'A ','eti), stress ,.f) dam (three) arid no milk left for' human 
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'~~~~~:dlT j. T 11~lIt't U 0!i|)'MOPqk r1 ,f ll -l iti\,l [Jionl 


at th, 
 .|y
i,,e:tv,, io lov,nt-y o t'iijta wn a b s~i 
in y ro lioldbut.'"( inldl i'urI Iasl lt ";Itve NioldI: Iy, 

!)fiam ly,(,:h rttrty itntl ;r ided noI':Ilyo% f w 

'h. ;iiajr pri'Lh,ln, !i:iS5,,'it(.Cdw rf: ,li. - . (I I 	 with nitalilrillnlriitl ]tIOdUCt iOIIlatk II tme 


fuJ'{qlte r,V11nd'i I iv |..lrfoi ii' (tl); 


i'fris,..)I ,f n it 	 'kiIIs ( ); 

pon, iriarket( tilig, chsInnels 
" 'l ,niiidrJ, t r'*-J to Il I'edej wfefll, rlteod US ilI bl ' 

'i.11,~~~ 

I I F.,ifflll'l,l "llil 1 1 rI 111111win1I1s 

!/.ii P , 
 'lil:i M.ner'al radi I I11(11
i 1 ~C ,i Iout I Iled l (ti1,)I 1 ipp le n t 

F 	 0 
0 

,2 1 0 

S1 	 7 2.7 4.0 

,:t rwriera consi~ded t.hnt climate in the Elatignta Wuans area wasIh,. Ipro-(irnah fat ti ir'ifhe-irng tI productivity ofand dynamics
ltdru ant flock a. tletwt'er 1978 and 1986 years woer rated from('.d to Vetry bad, Figi ,e 2 sh(,ws' th impressions thait owners had 

, the.t years! it r1cLtion to rerorded rainfall, 

F'cccnomrl ic Importance
 

M,'t f r ,hdj. rtwred sll] r'mnants to suply 
 the householdur'i'i.mt~ for. meat (Figur'e .3). Most goat 	 toofftke was related 
, nt r'..d f!,ranimal protein, In contrast, n1though the use of.s,'.-p fbti hmr,. Consu uoIt im was very similar overall to that of goats,it s,. ,;'er, slaiughtered in abotuitI equal proportions to all other

iprifically follwing 	 rhildbirth. Hospitality was the second
; nll," till of goal's, 	 whil, giftli 1,f live animils was anImportant re.tlor, f.r" 	the koepi rig of sheep. Ritual sacrifices weretf1 iry (fflnl,I il Nh,'i,, goats not being used at nl for this purposea110' OwIti..o f .h'ep 	 to purchase wives alsowas more common 	 that theuse of got!s,. Goals were kept in a minority of cases to provide milkhw h' 15,ehblId ht the- inability of sheep to produce more milk thatt,,tl , rnsar',, lamb 	 surviva] is clearly Cashdemonstrated. 

,-me h'. se of small rumninant to reconstitute cattle herds 
:t;p'wtir t, hl"ow importance. 
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(ONCLLSIONS 

,:i1111rI',t
iil he1 9ti,.dyv, at dillt 1IRI11fitklt 11ifte.r ii ye!ir of "i-y')put.l 

.
I'.'lj' 1, !t~diJ itr retuHivi t,.,.ti~h'l. the'ove period trld mlost i rits 
S t1(c|i 1 h s t e' t6 111t., 1'ii.:1 h7 r i'h t t i fill I,'I: nIhs. i fi:Ix *'ii o f. igmit Is ill tOw floc 

() , 

s , is irI1iic 1t td 1)y po III Iattort 
t,tit Pir' , iM I*il"!id he.tw l t fil two pha.ilses Of tihll'uivoy: this "l e,!- IIv ttIII to tir tie tprocicti'i IwIer-Tr MICtit M- big t w tltjt
;J htwk, t;,)". popih -Il ho sti t iA071 stjrhi inl 1986

9 w! t; u !'Ie to '!ti7- that aIt t'puge srt .tIc tItII,, ' ':t1 d,d il I'rt.it.cutlfr. 
t fti . f -.,]ct% oitm 5?tl'j)t- I illw it Its) illt it I(MC ito y Ijv );;m ill 

,--r th,e periodr billt b is 1i4 d eIN' 11* tinlyto chaniges ilagv
h -,I- hi . r f,\" ih t , of I; ,0l , fil ei t Iso iurtlased tiltOntigh 

it is 1 p ( iIth t fill Co Tt ii1ed t.14 ,- oc)r f ic" eXot'A rI1, rin I sWr rt~ ii Ib e( fo r t 11 11 t W~i h I. C h 1111ge-c . 1 1 t itI.wits 
p. v i lt-dl iI I 98Vf t it itifiiiteac, ti - inle.Wcjptitnally g.oo~d 

y~thiht ari ~ rnei,. iAn'd: h wiv itti t'Anme.ti. 'lh.ti ti, i,It, hive biee gonirthd, tt lest n th ctr;e c)t sfit'ep,Itdtwr f ito eI( J 
of hroitd h.dr tt , !. rc~prodtJ i vte- r r o~'fori it !I n
 

hj v, f].I -dn , iit,ItiSM
, d t ti 11 differouit!V,5 in ctwillr iraifall and thus11, wei t (-I'lli,(f gr. t It bt'etlvez thel,- twoI plis,-s, 

kit, elrt i irulowti owtw i; wtr by3 faimilies which also had incisti- t.. II I udI sI t , f heref-,g'-, 'Jpc.,lr t Ilat ipritl riiitr i btits re koptIby 1I t- p:.1 rtII Irllr gro)up cif M,i, itiini o rdcr tc rc .,on iit it ftt. c a ttle1IlitIitiihet'. This fiypot,-dl';i is -orifirrtiod by fte- re1plies" provide d to thet 
jtlf S .Simla 1 1 ,t , aiitiini ;ire pirinciputlly kept tko supply demnidsfhe hiojwehild for- liwat, White on tt le tre kept to supply milk arid to 

'Iitl NINS1i it ire good judges th keo f valuit of i id(iv id mil yeairs- for,171i ft Ipt tluct ivity, 1 -it if ra i tfall puttern 9 bet least catl conside redt,1fitt I ions.taeri t, primmary produtctivity ill this enviromment. 
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I I I?NJFNCXS 

.]. 
Soll;~i~ tl'n .Africa (Telch. Comm. Nu. H., ( ' "(10,WWII 1h flur nttmim. 

Bn.*u', 02{'iniuiith AgriCU It LlV.1 14tIj;t~rux; Foiinuu Royal, 
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TIlE COST OF 'lICK CONTROL IN MAASAI IIEflDS IN 

PASTERN KAJIADO DISTRIC'T, KENYA 

.. d¢ I,.i tw ! itr-l I. Ole -

INTRODUCTION 

t'j;.ji rrr1 Ii ,.\ (.,
' 

k a a irienns to r Itrol tit:k-borne ditwase)-r"i; rrtelr':t; i):rt ef liv '-5toc:k developrml nt ili Haijiado
I l ,th lj;?h;rs eif Kenya .;ivstock Dvilopltilill Projectlt. 'I), I- l. "r.r !llir atell for .islljtn.dr 1 ,' Both,11:1 IfIri i.,I firl It, i Iti .. tIIi rcrrv ser vice ,o iisted ini nca r icide.IIIJj' 'I i'i orl rltillteritriic,, of dips and their acarircide str'(enigth. ParI- t.f t he r, iirmah-Ir :ethat Mw; iwii were encuratrged tio gfA[ Iproved bucks

for -' iruaar.djrw {,-rthiwnl,h liorr ri I itrd the puJr(hae of teers floril t' ' N,rth, h th sirvival of which wa4 only pcissible with regulir dipping.
Agritrltrl l (iriri (AFC) would notCorpnwttioi finanre steer
fbstitrrlra %%itbout $he ;rl:* rairwro of effic.ient and re.gular dipping. 

! 5ir! ierlt early 98 (0'., manly dips have fallen in disuse (GrandinI 9P I ) tlrldhi U pruyinrg hasl becomte u coimion practice (Peawoc k, 1984).Ahs , hte 11'e,'d f''l. igol-o ll tio-k control it) the Iirtf0 , Slmi-IlIriJ partsof Kajiido ha.i b,,rinj uvs titord Ion the grounds that it reduces the , inrir,.a of you rng stor']I to develo) partial immunity and that the tickchallehig(, watw not so ficiently high to war',at. high expendituros on
 
its control (T'arhtl, I)-7).
 

"'1 throw simil. l hl III (Ihis somowhalt controversial situation,it s-iied iri4tified t(, arialyse tho tick control practices ill threegi oup rai-lnwi, ina E. Ktajiado lnca ted along a gradient from 550-300 mmf iinual ralirfall. The pap0-r will describe tick distribution and its e ii ittld risk as at disnu, vector, annual -xpend ilurvis on dipping anid
plraying as inerrred by Moasni households in relation to herd size andi,,[Itlol. Attention will be given to shiftthe from dipping to handajrwiying and the implications for the efficiency of tick control. 

M'iODS OF DATA COLLECTION 

As parl of It CA'. sjdifes of the Muasai Livestock ProductionS-ys err, i g. 'r . rumi disoans- survey was carried ouI from Septenber 1982to May 19-3, iavolving forty households in the tihree group ranches.1m0I t 'r id 1000) sinailutock were .ubjected to a rigorous16:I'.s.M4!,i,,r ir0of th.ir health status including comprehensive tests for. 
- i Ir '!c),, l ea iIIIit .aglrilll :di (1983). During thissri, r'y trck rints were done on (lose to 900 cattle and some 1200

h, k wrr., identified by species to determine the frequency
ril:tributiroll of tle, rrliljor tlpe eris, 

1 0,%, Addis Ababa, Ethiopia 
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In 70 husLe hold i, effditurt' ot henlth rure inputs were
,llc'td over 17 months from So ptermber 1981 to Fehruary 1983,Monthly visits were paid to each houioh,)ld by trained enimit'rators

tising qLJustionntAi res. In additiun to expenditure oat hoalth cure, dais
c:olh.,:ted on mortalir y, disease incidt-lcv, cause of death, froq11 .,i1y
of spraying rnd dipping (Peacock, 1984; ILCA 1981). 

Follw inag the t.hinge from dipping t. hand-sprnyitag in Imid 19 80's, 
u stuv',- wa.Sondrietd in I198f; to determine the procedar-s rind costs 
of htnid--rtpt'aying opel'ations. In total 55 groups of aniartitl. were
involved (, 4 gr-o tps of adult cattle, 18 of calves and wetrir.s tnd 13of yn|.lbstw:k) in hoth Olkarkar irtd Mbirikari gr-otip ranchqes. The 

at r iitr ira' cits in ti 1d,, aided nld laboul, walelr .airl] ct'hde use 
Lt'-euw and nl1 p',aaaha, 1986). 

RESULTS 

Tick I)istribution and Burdens 

Th,- in'iden-e, of tick-borne diseat;e was low; from 600 
o )(1utt1naLitts of t ,lod smetar- of cattle, 20 (3.3%) wore positive for
aaltupstrtoais, cotoe for babe.sin entd 21 (3.5%) for Theileria, while the
la tta' a' wa fr id it) 5.37 of the 500 lymph-node saioa-s annalysed. Some
of th,, eattlh- Hit were. positive for Theilerin were found in Mbirikiani 
aftcrU their return froa the Chyulu hills furthe, ,south to which they
mig rated during the minori dr'ought in 1982. 

The tick distribtion in the 3 r'anchvs was not statistically
differ',.1t; H?. 'vcrtsi, I pulchollus arid A. gemma accounted for 88-94%
of the. total collected (table I). R. appendieuatus which is the 

irkir ctirrier' of Thiler in was rarie in all ranches. This distribution 
t. consmistrnt with data presented by Newson and Punyua (1978) for a 

itar* eravironmert tin Western Kajiiado, 

Tick butdens were genrally low, less than 5 ticks per head
v',,uniling for 58 to 73% of the total (table 2Y. Tick burdens were
 
highesLt in the driest ranch Mbirikani, probably because the survey was
 
drja during September' - November 
 1982 at the end of a minor drought
and the. beginning of the heavy short rains endthat broke towards the 


.f Crhtobe r, rahtilling 
 in ,i rapid increase in tick infestation (which
tal( cusa'ld a serious outbreak of Niirobi Sheep Disease (Peacock 1984;
 
1I ("A 198,),
 

Cost of Acnrirideq during 1981-83 

Th. cost of nc'aricides as calculated from reported questionnaire
chlie varia d from 19 Ksh/TI,U1 for' medium-sized producers in Olkarkar to

1.1lJ';h/TlU for large-scale operator's in Merushi group ranch (taible
S'1 "lotal anntul cost pei- household was in the order of RSh. 170-250 

for smnl her-ds, 1sh.650-1150 for medium-sized herds and HSh. 800-2400
for , her-ds. On aver-age, expenditure in Olkar'kar was higher than 

U"011--,oter raichesa mainly because producers recognised the risk of 
h'jst Cost Fevet- (ECF) in this relatively higi rainfall area ard as a 

17:3 

http:differ',.1t


1'10'rjlt hafd f dirj tl,1, was lurnctioning most of I he tiji,j lu cont,-si to 
t ( uHttir, in Mertirshi rind hibiirikaini. k.penditu i .s of the owie v; 

w ith !imsa ll, herds fell within a nrwr'urw rangeI, but pod ui:trn' with 
largeir hv(i in Mci'Ueshli spend mtluch less thlin thome ill 0lkar'knrn and 
Mtiir'i k I r~ i 'L.' to thelbcak-downof the dipL ad th. iinability
of i,' 1thi' m'ge LwJWr' the suitr h,ti3 r'h herd (t4r erW herds with 
"V01, 100 hirrds fI'h) to orgirise hand-lspr yiig dovr to their 
unwl\*,'lit °;, to iicui it high otlay of money oil ntiruicide. 

Ii the t fwoot he l-group I'imlches, Olkacka' tind Mer't, -hi, the 
':,. :rldituz'- )'r ,'ariide: alone accounted for ib, mt 70% of all t(!hrash 
)iithiy ,+i, liv-iockl, pi'odtictio which included utlugs (irainly 
ii' illfIi'! 1nd Irld(ISalt.1'tis ntlijbiotics) 1 j) Mbl ihnlii t Irese costs4wV.r'only r of thf. totail ,u, to it much high,.r olit;lay on ontibiotic 

dir'ui pm ch-rsh.,.,i (I'crik 198,1) 

Cost 	 of A(rivciides in Iland--spraying 

roti, lick 

it i, I'd,', iri0fsiv' rind low vclumrre. 


Th n chltrimn ,f control by hand-spraying is that 
The 	 high dermand for llihour 

d''jve', ft-r.: thleln ibc r (jf operit ionls that a-, reqi.il'ed, such as1 
sr 'ruvti riu; the herd into sall gi-olpt (tp to 45 intmi-e 'atAle, up to 
75, c:,lvrl) to 1'50 ,tyrallstock),driving them to the erclosure, 
giirdirig tlit, rril rani' to prevent escape, collecting water for 
sprelying, illiing ttie si'lution, purmipirigs'o': arid spr' ying amid finally
.efre'g-tirlg fild gilnlidiug the nrimin ls to be sprayed arid those that have 
bet'll pra.lyed, A4 a result, at least 3 herders, two sl)r-ay oper'ator's
rid e tee lire- ,reqired, Although the tle of spraying 
(l''rtii ,( ,l the ski m',id endcljanoe of tho opi-rator's, it was fairly 
,n,1iform; it ringed fr(m 0.6-0.7 hrs for giroups of caLttle and calves 
arid 0" i-0.6 per group of small stock.,' To spray a hrd of 200 adult 
,-t i',. t att iazit 24 lriri homrs during a spun of c.1 hotr's. 

Thi: alriit of ilmay-soluti on applied was low arid incr'eased with 
'Iniidl boedy siz( from 0.5 1 for srrrallstock to 1.4 1 for adult cattle. 

l tb.ouh I)'opol'tion of solutionu landed o0 the tippr pacts-I as it in 
diffi'tilt to it , ftlly packed en;losuie. 

The two nmvjnr mcricideV Used wete Dolnav DFr.', used mostly in
Clkilr-kfr Ilid Coopertcox predorriinntly in Mbir'ilkni (arnd tillegedy 
iir~rhrli.'i in 'laril/.arin). l)itmv DFF was applied either at the
I'f-'oiii tilltide sillii tion of 0.05% or doubhe his strength,2 Cooper'tox was 
;l id,{ 1,jo Vr'rnrlredt'd oiteof 0.2% and occasionally at 0.3%. 

1 	 TI Hr;Ii'in punp i,i rpor'ted by Welcome is foot-operated Frid has two 
spr.a-v n d/is a nd Iliirefori- needed three opelrators. It wis 30
110:i faSt "lr h.1 the upright stir'up pump but n'equived 20% inom 
b'ibr (d# l,oe, uw fnd Ole 'asha, ]I986) 

;rai 'n.' i,, Olkarkar sprayed mainly at 0.05% and those in the 
' i,: n I 'kiboko Rranich at 0.1%. The reason for this difference 

wllui not clear'. 
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a si'"ngle applicatioli d ' I l.I liir] the lim?iirll of ", JlitiAi ,
C7 C ei2 rtl.rldd ? tt Ci)U. it. (tt Nril'o i prwl :' .)h 5 0% lrar1111r 

t:.,rwrini ,, thaoin Delrt., ];l" thw bittei cst irig Ksh.0,26 for adult tattle 
i:id Kgh, 0.09 foe -rw:ill-tock (table 5). 

T1), itl ri nie r cos I C t'iir111 I' 1 jU 11 1 ( t fue nC % of 'S1prn 'i rg.
AJt\c-ttlrht trt N1-I~it hefrd oiulter-m inl l rkr, when qe.ieitioned itisttedt *l v  :,-, i t r-ting 1., pi-n tisoe ritiring t t, r-'iin tl lilg off tot-,*'r 3 , lici e! ,ksl giriudfty ,t?4;ht!,ItS,? Irit1?such WOUId result ill C.30 
iqwrIj-l p,,, yr :r. This,, frt'querny j.L mtv-h thiir that vre uc,,d.dii ll - , O-- lV %S,;ts ]13I prt, ' ea ill Olkirkur ttrli.4tinig1; ird r;f , ippinl, " rid !f" in Mbivikmij miry by hitnd- spi irig (P'et ck' 

(I irt,. zii'tt.e(- potert iil ,'osts thrIee likely sp ayin11g
hav1111e be ,1 lis ted in r tabih, 6 resultinzg in 18, 32 tnd1 40 , aturi-:; 'por:tri uluili. U sing the I''t.ord(ed clunntitie,; of sprnay

it, i f l!u tildo 1 and the it'e:onttrilded concurtiritio of l)e]uim,
I -' l) ai t(I ltI (:1) t fo di ff 1 t!n cla,sses of s t c a rid 

I ?~iv': t" - ,,t., c'alcidt( ,.t 'l'hi, iiii)lies t hat a inediuim-sized produr-er
IiIt 100 'cit ,:. aid 10O5'.11allktoCu j1 aying 32 tiies a year- would 

dto Eh."'206 pet. inuiml fr l(h.27/1JIJ) pmr yemr reducing t hest',"a a to ;h.l. 200 orm.15 HAh/ll.'L fit 1 lower fl'equecly of 18 tilies per.' 
y . . ,t i h I Ii ' perI' V t I; II, io a total of 921G In ii--hllouir1,' pcI, yealr 

DISCUSSION 

tP'w d on the S II',.y i c:aIri,d out ill I 9R2-3, it is evidenlt that 
li-t-vl Kajji(li I.- a! il'r"it of' low thick challng? and the risk ofi-k --heri, dl,ituw is rvlntiv'ely smtmll. In line with this low disease
i, /,.. f.e, it iS iot, sirpiisi ng that. ili geer i] dipping Fnd spraying
S:1 intfl equelik. (lD:- 16 tulles per year) arid that the ur'gency to keep
-'I"; 'ips filiietioril wrts slight. 

,uler' AliF i-midloie(IIS to vnri-h o'irmrnittees rather thnn to 
I d','..i,, produit' (rNs Mrid itliSted b.e ,that Ntee s rannaged as sepai'ate

11,1 , thi: up~ke iof dipsm was rl'eqtired as a11 essential pre.-r'equisite
ti a hIal agreemrint. At present 1APF(' has changed its loan pl cy in!hot id: ivid'iil. vme ni w puIr'hqae sI i.;ls on loan and held responsible

t'-1lie' ma!,omte inrliiing t-,ick ontrol.gtul| This 1change obviates the
-d f",I -. ,1,t1irttl IuI;iK]d

l terii(L.,| 
dip's 1)i tins acctelerut d tilt, Chainge to-fri, |t | .,. 

.. 

., ' girl' <. lie:tIl Of 69 hIK.i 'hi-olds k..-f dippin arid 
ar, dfi' rn().;t!iWasj 9)(,5 Kst out of a total ependilure of 9'i00 Ish 

dtil'ra I9P ,-3 IIL('A, 1988)., 

Fviy!rA,, f 1984) provided etstimnte of acauiicidu (Delnav rnd 
i' ,i', .x tist, in liteirs per anliumi arid also listed nurruber' of 

'11til. ridrl siallstock or) each ratich. By conver-ting totall "t,,'- i iitt) 250-kg unit (cattle - 0.7 TIJ, Smallstock 0.1 
'11A 1, jau-itide colt derived from table 5 were calculated. 
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;";1",,|;,*' lt~l ,~ '+l tfiJtreu of thf 's c.tk rIt p 'iS,,f{!.i 


i(nrti'li c .'|,"i i+'u ;lt \ .t(..-iIr(I.dt1.!tl-, istli j , ' -tlnt -tn, for1 

A'"ir'li'idi t;",," *f ttntt'1 |-HJ'gYirnK (+Vlflitth, lvow tfi'(qutorftly of 18 tilnes
i-'r I01I- II btw t 50 h ti*erth:Il .ti t hose I' tvtid.. .! 98 1 -3 but 

tI' flt1 1.i v k c':init t r I: -uc i -tI d 1)y i ntd iv id u al 

v,h,:'> r :ji'vilwhich1 ww.flrag( c" 0 R '/!II ('n t 70-170 Kti ) 
w I -,.',Iii 8 I lt i ,,i ii, Nrir)ok listrict (w1 st 'f 1 ilgoi'i4) thf-s vL tosls 
wv,.,* )5 (Icr', I0 IK,.!/T! I-, i-'t high "xpoitditurv
wv'w. I,', I,,''s thes' roar(A:t.,, are I,'ltd in high',, jwt:'tiftd .1se I.'
rJirtftIII ;ii'zi..t tif th r'ds itt",ll :uce br--l',oi si tibleh (Snktiwtals, fl'alt 

%Nv'ljlnf.hof solutiorn lpplied fit fllnd-sritraying
I-'I" ' tp. ,'rtos itlty be qtlit-siolled, illparotitiil' iti.- tair-ge
1L' 'I 1 it- ilt'lr+ I'-it]'' i 1 lt likc'ly to reach the parlts of tih body

illeot jntt't.- d v, f I Ip', . tttollif 
r+ 'it + "IIb2 ++,,+ft tvtr~l"ffr, sipray-d enclosurs, 

'ratchel (-rsoII l a nIll1icatioll) 
" ' in 

,-,,. ' I. tld jIlt''+'q:tL','- tite tffettive i sc of firtrid - -prnyi rig, 

f'-qf 	 ?i- 'al."isj rf',d-. Ib. oli:erve tick blurde-tns 'hich depeinds
'if , Iin..tiott I and grt zinng [o-atLioI.iitf Since 

Nl:msi'ln tnt. 'N in.spect their imalrd aliiosi daily, they have 
h |,-'It,'ttt ,I It :Ii.Wq'n :tg ,Ut il burd . 

-'h:th: thum ilicr-Ising fteq t4-cv, quantity of spray should be
ii*r,,n.'-d mld applied inly 	 to the body iotats most likely to 

t witI tic kS. AIt tougth this change will increaselateti' aind cash per tr-eatmentt it will rvdujcc the freqnIiniey as 

hmn-s rfr'aving ficxibloAs fill. is rind under direct. control of 
ta riagf.-r-, Lit:k ontIrol cita be gomred to the differential need

NletntO intot-. For itnstnntere, croibeed cat tie i'ould be sprayed 
it-f ''~ .. tt I hot: pttn-e '/eb, While tilt- regimes for calves could be .. tqIpfd tjl fwh[i--v- 1ttti0111(ttmt itItItuntJ~ity aigainst tick-borne(1 diseascs, 
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'l~d! 1, irii*(li I.*.?l, t e;(i, ii l o f majl.r irl.k s| ': *. iii llt'rr ." lrotrj 

, I tit i, t ',W i .ikar ^II 

%SIl,,,' ', ,,lllfl1;llt ' I Wi tri"j7 M 'jziri All101 i 
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V~~~~r ,!1 ~ 0nI 

AmhdI ,yr urnna~nI~ 2(; 27 "?1 25 
Ot 
 7 6li 

i ,' i ,(2),' mt 10 (?33 

!'.', llll'h',g~l']I tt I t 9l1t3 , ,57)
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W, * ht I 

'.! t0.(', I kl, i 'ILi . .It I P. , .A 

I, :. I 1.hT (. , ,. 1.4 2.
 
FI,,rd : ' It 32 7
 

P':, t Y ;l 1 1,1 .1 8' 7.3 ,] [ 5.5
 

I TI.: 37 120 240
 

\ d I 'mI i I c k 1, . :18 ;iInd I LCA (19818,,,.10)
 

I W t r, pp I I) t im by hand ;';,r'ayimg foi two pumip typi for
 
t~hiiet' ig' iu'tIps of cat t If,
 

il l of wat r por head)
 

Pufi, Typ, lo,' I Glor in
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ifh i'", t I ''odt I on i (;"ot1u ta:hrs in Kenyn. (in p'opfirat. ion) 

15,2
 



FACTORS AFFECTING SURVIVAl, IN ADUII' DOES ON 

A SEMI ARID THORNBUSlH SAVANNAH AT ISIOI,O 

,'J,'.(;w h , ir i 1, ( ' Jl ., I If.J h w ar t z 1m A.H. an d , S ,c I 

I N'I'}OI) I ION 

I, . !,Vte,, is,notHOJ0%. -miitohl. for agrioultur(?. 't' 
" t ur,.' , t, ini:, is',I:ttirng high, t'. to high p,11,1uI1tio ,;rtwt h, I h u~.. ~,t pr-',ldwtion of food from thte .'-wiii-arid aream ha.i to 

tO irlltr 
 fild 1- t,'ed tihe ll e;'t'lrlg jvOpnlatulolt n.
 

I',th, r'-,, 
 ',elof .-chmra,!ogy and infrastructur.* in the
!*'%f,';,,i-,l,, to,tV , h,. ,lu way pruOduUC' food for human courmiuunption

friuul I , :I:',' '! hroutg'h rlmreit.ic :.rrumiu tau i.e. cath;)o, :.lllels, 

AMth''ug 'J''i:' wiurd g4ort.:i :i. c illlonly h},'rdqd t.ogether auld receive 
uuluYrut al:uuuluuz ug?'. uth~!uriputs, - increas.jingIhere is an p'o),ortion of g, tls wiltl mrin(l',rw.ll'iltity of the oitvironment, which indicates that 
J! Tt; al't1 beft t e d ta,litt'he cfmnditins of the arid rargeland. 

he,,i ;Aa%vt, irntlrant parl in umintai ni tug ui herd and 
ir,,...-tr it '.; i4 ,'. r is,Hheisn vival therofore, an important 
HI(, ,,'ul t j!rfo'u ncu of th,:e y. tvii. hi: iuplies that their 

m al V bl.e IOll llinic'tilhi;hIJUld 

"Thlw ,tid v ;'x';uuurued faf:tars whir'h affect survival of does during;I v,'r dry trj i'ered. 'Ihis i' important in that it is the surviving does 
ii*,. -i dulmlgt t hait restore the h rd, 

MATERIALS AND METHODS. 

Frnvironimfn t. 

I!h- !:|hflos were,' r uid out at a resely :h station sit eated on ah .ldur," , 1,f h,.III .tu,l Mark ring Division neair Isiolo, 300 

rlrhoI- Ir I' ,,teui'()a.' 

.
At
!' 1 ,. !rdtwt,:rl { uv ri y of Nairobi, 

I 'Urtuh g, I,mitzenlItm, 72, 
'...itf I : :(in, w',-TGERMANY. 
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athd'ir~~* 1100 I 1ua~if~nit IiteaIIri nI Iitia;1 -riitfl I Ins 5t1 

arx. ,lrti o:rigin withl Sjome alluvihl floo>d plainn along
n|I!: W tI.!'' i ',,T.. I Ih iDin vlmg t't,iio i tyj), i a tflf.)rn btUsh 
tent~h 'I ~inat(J byv.arious Acnric-I 

c-v~If Pilititnl :ipli..t' i ta9n9.gon 
t griva~s, herbts anrd lIlA :irf shriths. Along tilt stiisonalw.ti ,,iit'j.t.,i. ',.,',:.'1i wLodl-trd and ,iorttiv but t domiiiatod by (roi1 

ItM Mill perenrtial , r'tva-ltif it, frttid (it] I h f!kid i ,i ifht, 

Ilerd tflitingc.nt In t 

Ih111r : IV, n o>/,' ' p, iddl, w:. mid illlnis d c: t h o otJt s- a nI f i r e(h f, ' d r t' 

lilt v"ia . A*y i ttl| t.r ,rt/ing day mt rtt rit (700hr, is ilil.e:zltpted forw 'h I m.g ft ti,at d *lt bo oihclt, ittp which i part (If tih st;it i ,i, Witt isItidday r,. i,4etwv,. 1300fhr and 1500hr and ends at 1800hr, when th

i t:llItv t n I I(Iti ie I yewIIty a) a h )I. ijitiH' an) :ttt r ct",a'ti'ttititeti one(' i yearttl igalinist cotatfgioiJS e:ajrine 
vI' wttttiil C [Ijttrices itrte treatedtI('It).' I a-i they otiua'ut arid Pye 
;,,a:t,ta i, t ar tistii, rtffot, '(Id by ticks., i, 
 Roek stilt (which is
i';tiI, ,ta: I, tIII Ih,,hoI Il 11tirk t 4) i s nlppIi .I in t he night. 

'Ai l itt' . 

",I",1 7 of 1th, ad(lt d-atht! octtIrrd over a relatively short 
I, 1,f1J t 111,:. ,timriod wI tisso-iated witht th, drought and 
,rfor, ,iome rhtr;! te'rist it's were unlulyRed to evaluate factors' 
f (t''tini 1ivia-r'ing thi(I-dOught, Sill(-, tIn: studies waret ri'd, out itt a dry area, sturvival dur'ihig the dry period was
 

,,t ,i~l tiot't i very ilrtiji, 
 ttni. , )i e to the herd titrJturv. nitales 
, 'vy frew, the'eefor' only femrnues were 

. considervd in this
 
'tlt '~]
 

Is' I t'ra tailvat *'dwerle 

Age 

A! h, sltart fi fieh dry p,'riod. 

Weigh t 

,",I tih' S/1tiIi Of tilt' dry p,.r'iod. 

Weight ,hange 

I I I r" I10 t I-I r c 1ht71r1 f i VIVtIS wMs ctiUlnted as t he difference
1!1 *tj' t t at th start and end of tt, dry period. For iion-survivor
tti- 'ii, iWit> tlnltik-d an,; the chang!' bt wr-en the strt of tIhe dry period 
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JI,: x +z+ ++ +++d i ri , zt +,+ +t n . l d vy p( ,riodi W t; lr.: l .i ilt: 
t|+ lit,l I i I1J1,111 - ,r, l~m bi+ llr ]-n,l, r - mII'-i , 

h ," v1 11s ft'i, I 10 i v I II. ( 

, h !11-0lt to o o t w - b-fov,- the stt t' tele- dry .''t.aso , All
 

11i Ii)-twt'el point, 0 mid 40 were nsosigni' d vJut on
 
tll- zit ,l~l' lv lt . lit, tllimbel, of wVf' ' ' I If'" kidd,..d i ft,' th' u l'!il of
 

, 1 -4'11" ( ht. ,a w i s 

Al tiot+++.+++,.. -,\ ,-thw ,+;Il;I : kidd.ing o~v(!i thvit pci-iod+ of' -10 w..i,ks 

't it d I, '1!, i. t t, h(-JiC,'t (U, C.!' t AG It'%- s,,, ti glj th'(eLc 

i .or 'I''h p 'oI Ii,.id"f 1iI, i -,--llti w'htil, ni , uIhr.t- dIyiIIg
S, It), hi+,ly th,i iyt~ro' s r''nls ItllI il i ml had siriiu t i . l d 

kl.idiit'"J ,'!', III01' 411-y .'f; o dt -irng 1h f! d r-y St'i,'iioll or" 

ANALYSIS 

t,,'! , !1 1 f ti', .oi,, l,.t h lh, hifC l -t rt"ild 'vilitt+"ul ,fft,'l:i wEr'e 

I,,Ii', !i'',i' ''' II-Ifult' of tht, (,''"peide( t .'tvtillbh, 'I two s ta ge 
,' . 

".+ ' ii,'; l iwhoct,th, tl t-'n;li, w,,w ; fittv'd ti ii "i+~ ~ ~ w s l"'t tq <' c"):+-t a=nd:s t+t++ig+ i+'ift''+; fol 14J wev g 1h1.,d Ic as+ 
' ' e. :'? w ,.:.titji, tvio.-i Ih litageIt " '' . .. ' O d r'"+3itIto itn 

RESULT'S AND DISCUSSION 

J f,' t'f-ifilts irldif'Pit' that the curvilinoar conlponent of age was 
f -itc.t)| (' (.1)I) but i ot the linrear (' > 0.05). The weV ig1ht, 

, , hborig;, aid re ,ri uetive ,it uitti' were signific'ant both linearly 
ilr,,, ur'.'ihrr.arl" (I' '. O.O01) (''bhl'. 1). 

A,#.- mid wt,,ight Ohittgo I'^'vebol highly cOrrlAted with weight arid
 
-'ii,*',. wi Jt 1 1 ritnt' tigrifi.:irit+ neither age' riot wcighlt changev were
 
I11'0'.!-I. f |It' falt li','. i'' '?'l ttjtt bvIweentti' couffirient w e ight 

Olid Iw' w'l (1.7:, (11 -, 0.001) whihe flht lotw een weight rid
j 

weight
' 

+ "S IW +I: l)+l+ (1, < om,)(} ). 

I l' 't, 'ubi it~y f rivival foJi is kiddirg appi'orches tile orisit 
'I V Ir'W, i0 1,owIt n kidding1 Ira rI 10i 4rtyI I wh,, Ia d,, on'C Ttd 

' , ,l Jit ilid io'IWIt Sllt Ol'l thd 1t0 th( d 'rIO t 
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t f
f*
1r 'il !T" P giIll" I It I 

I,' r f Mean Sqjua',, v II'll 

V~~t!0 1.1 R99 

l '' I W q(dI IIt 1 0. 3 9 . 50 

I"ht ,Itaf;li'%.at 1240 30 12.I5 

l;
tk..| I i Ilk."IlI 

, t I;ivre I 1.2,1I 1 . *:** 

af. w; q witLli]t I 

We.1 1)t,hanll I 0..329.1i :).R*12 
I lltwar 

' 
 cht 0 .64,157 20.78 :* 

lrror " 107 0.()3iI 

P 0.05, 404 1',I (.0m 

Wi' lII o ltoI . td 'hI.,rod of' the diought. (and pregllallt.y
' li'ittr tf,. di Mliflit V-',,od' t hb vro abi I i t y of surivnl i s 

'"]''! 1 f,t for! f~uedo. Ihat ,wro'lih lrictnt iiig nor preenant
J.t, l.,i lw- p o,t nilthou'h Ith, l. t t nr' lowa iI had body weights). 

Till fIIh'I:;' protli I Ity of sur.'vi val war for those kiddi'ng j.ust
th ,,' ,' lh' diroght . cs. r.',e Itow d-vs Wit i hi ghe.s body 

i ,I .I iinIr; hmd high,'r prolhbility of Survival but these were 
oWi 1r1,-.wi Ili li f'l str pt otnctiye ' ess . Middle wight liil

I,,-i 'ah II I Ny o SurjvivIf but these wer. I ho saine aninmals 
tt hi Olhst rep rodut ive stress . Hemvy an imalIs t hrough ulld.r' sonic 

', . t,"';I it hgt a Iv"higher probrabi Ii ty of':survi vaI 

'I , I , t01nL,), import faCtO'S affect ing nmortality in adults and 
,m t':: o '. the. drought, 'om this study, were the body weight of 

184 

i 



tt,a n I Ia] t :'it ltt of Ifry :1o-tsn) and t.he t re'prod tuc e t ti'v!F,; ht 
1.,l- ! ,:i l lt I I IV,.l I Ilor-o i Ilporttance+ tha ho (li e t:wl .Iflt. 

11"C' l ;II4: ir w -ret 'I 1 4', ov I,(ille t hit lep1- t 1 duct i ive st 1teas Hit)n1:11,11 thifet. v,.-ra,,' ,o) 11h, an I i a , Al I th, I g1t, unimals ill the study
 
ai-i. nt utintI, I iL iy I'nerolil t i vi !; t I eF, ; s. i t), - t ywey w e I( i t hier
I t:I l:t.1i 1,' 
 pr 1) 1 aI'' ll'lI Fi 5 'oU I d. i h" . o 5X1.t11dn'Vyei

f , .- l diii Ill, i t- 'II i' ,i-n4oil a nric th .y ho e . ,'Y'c- 1 hey
,'I|v o wit i 4:h 


St II iII,,-. I , i! !f,- , i i ht 
 ,i Ilul a 11:11 a Ioh 't surv i vul titu i 1 11if!p-+IVhinit n l I l :ldl tI I wo l I , 'f - p lii nedl by t fit: 4'1o4;' r ln t i orshi p,I,,., ti.,I . , i . ,. tlz +, ,imd body iy*i hI Thie itti id ] wei ght a) imal ls
 
Nl''il i, I1 1l'hdO1'1 : I j . Ii"C ; 
 ithi i,- th, I l I htt atiIlll , werec tI n t 

HIt' , 11 1 1V, - Il!v:;S I fi* -t1 tIid I t both I ac.-tat ic' land j'riniincy. The
 
r,.:; i llft,h ;.It: I ht at alllllls I.idding just before or at the sta rt of
l h, dry n,.i.on, Irhv:hIv t Ig thir hnctat iol over 
 the dry period, had

', 11 'r ;InI'ViiuI I ar a ntanll were i 

tihl. dry !I:i;'l and hi tIdled at 


s %hi ch pregnnlt over 
thIi end of t he dry season. Since


tild t, t I '.Ir,. hi:t:.; a highly 
 ;igii ficant effect on survival we t'an 
mtimi;lltI. tHI t,mi i', IET a,'t;It i r)1 ovi'r th dry pe riod we nt Imo r ei s. Iress ,1l) I -11Itin ,I'll.I -I atI 'llt wihlln considolc i1nj' seasoalll Illtit i ng.

T I fot,. I,,, it<y doti.es sfmit Iif br piat ed such I hat the+y do 
 not kid

'' I ,, olvw, I f e Iht, tlii.i. It iust be i lint II ou t hat good for-ugf
t'vOi4it (ill 'I :lg Fi Ilia I , tages of got.tiolt is isimportI ant tio i ltcro se 
itf I) wr i i11 o f th, kil.i, whilh11 in, in'r l-, t he ir survi vi Il . 

'I'lI, , tf tlf l I i of prla'-tI i c4 I i flpo'tia ce aridl compromi so between
 
i?,' two If.:: it oft i tl,c' f f 
 htom l fI to.:, t it i ned. This is so bemnuse it is

I i f ;I',rt tIfithIk ifd .9 s vive :ia t - Cthoy arf' t he irodtltt of the sysLeri
:4111 41'-4.) td1an ItlVe to turviwye to nurls. the kids arnid produe- more kids. 

Oil~ way of ldowlt thi, would be to let does ki d at the start of 
1h, wet :.'ain and suppll etnent t heuit durinif the last days of gestationl - I lt bi rt ) weight of hiid., TThe other alternative is to let the 

.,,-; k ilf i n tht- middle of t he wet season and supplement them at the ar f o ff t h dry i ,aiof i if they arte s til" lactitt ing heavily.
-tup tn litt ion in t hisa env i ronmient cannot be by corutlti-cial feeds 
I,? pript e, i and etmtrgy feeds due t) thftc ecoaolints and sometimes 
34 ., !itth Ilit It is how '-v:.r 1,s 1'siIcto plan grazing such that a -,p'olt tiillie fimeai is.r;Ir lit, m'1 prt.sorvef for thhe *-se animal.s. Also the 
1111"Ih]y I tir t ii Acricin ,t+ot; ("In bi harvesteoid an, stored to be Iste 

Ii atijij] eor)t for tftea animals. 
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A (OMPAfI SON OF' 0OAT MOiTALITY IN TWO HERDUJ)S KE'NYAPASITORAL IN 

.1i ,t!.*+, , F (;:,,'*hti r i I J. wbJ ;l( (' 	 Hl!.n, ;' 

I NTODLCTION 

,!r v ' t ly gm)d ,f {h. 
I Af' icic , .' 

rp , 	rre:tr..c ,.%t cit,:-it,'. lrv,''] arll 
. i : ,i tit Ititstor l vi vo-. ]--.fmi- ',i 
I if E,.' til bt!Otitla,; i a 1 " ha , IIcons, iiia 	 ,ie:'o'.11 .
o';,h,+|c +'a | , ; in anrld le.' off ,I1,ri|,r," , I ',;4-  , I,'{ nt
,t i lg. 

i t ,, .. hlK . ''gu ln t -. g '', w it r I:t; fr:,u both 
"' ,
f ,-t- I i a, I" ' ., . P,'c, , and Sayerrs i a ,tW t(''teri Afri on 
fr,,,t 19) an, Wl.k,,, 19 f , a fhougIt he I atItc.r Iend to have 

f.,,, t t!f-vl1011, l,,f ci ; .tentrl . 'T% rcclIit 5t udi on i I NO r1,1it.-r KcI1Iy i 
, ' l'nit rt e ollOf' t |lvei 1 Of m110-t .)h -ti p-fit i 'dl++" in.'df I ft t h arid r;'tlV;,?s i ty 

i I p'tIpa t ' iI Iten . 'lhe's t sio studics used very j J r 
t,,! 1 ,r t, o) lt,.t o t)f datn, and whilIev they we-re both in 
. , ! '-,-',+. .I{t o i4m ye's r,'e-do fe#-t i . 

t. 	 jlll, 

,It 1. t .t I w,t r ThIc . )ill+i nabl ed 
t ',,th,. ti I,,.,',rntpcrI'l wlhich has revia led some interesting 

t ],., +'icI, i e't! +An4¢. mrtlant dif~c.ennces. 

MATEIALS AND METIHODS 

Th Fi'.tat ,vi rommmit was at Nfuruni t in Nortlhtrn K,.nya, in a 
: ;+,,,ii. : d +hit1t: li, with it con id-rable bush component.r', ' warf A r 

'F' It! l.c i-tpa! 'onrmpoml.e' -' wer'e Aatuict) tottili, duospeI'tnna I'crojlhIiljum, 
.r,: oia .,i/,u.'4. Ill- jiinfall was l,i -modal with i a m ;,in 125 p,.rof nun 


tinV11 cr"i'I a)altitjdol ,t 1000 ill a.ol.
 

T, ,t.' 'con ii rommaint ,io sit na I'c i n a semi 'or iid thornblush 
....tal:, in,.25 ki; e.ast of 1- io1(o ii Northern Knya. The Chinfall 

-,r 1,jit,,d;i| with a moan of 510 ,i|,per annum and the altitude was 1100 

Irihot Ihcar.s t h' foundni ion st tock we re so lPe end froi na 
p(eptiJ 	 tI lc if Sil]mI rEast African goats9 illitznim ia" env'iVroimlelt. They 

ci',"ri'. Ihc trldit iorml syst em, with herd ring out duringaite1 in I the 
'hex anl ro'urrr'dI to all oni Ih+Onl)i'e' for the night In f irst( he rs t 
,'1V 1,01,im4.11t t h hrd,. wan subd i vi dell i lit ) t we. The first group had no 

toittIh,.. t;.ri of nlialagol ll|?rti . Ili ihre secondi tI{, I traditionl] 
ila';1! atc t i onn gia ,l1 co0 i (ils camp r 

II t'ir tcpiit'non i ia, ntrntegi , dos i ti wi.ti al antheminit i , and thie,
I 'T1 F' t minc rin srrpl,',ne',rtl in the ni if cnr)losulr'. In t-he 

.....a, , ' :' ,,t' :• 
' thJo 'wh, ,,ihl d wa.. t r,.a ,:d sinci I arI y Io t he 

II' +t 	 I., r I I a a{g{ r t n t fig i n 

i 

t,. , I,-K'., 


ficptti 	 Aiml IFr'odtA ion nctivern it y of Nair'obi,
Kabr 	 , ya 

fII)'I 	 It I : crller 72,'1i7"iJ¢ChI Lunt 

Ii. 1000 ttLUL. N 30, WEST GERMIANY.
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In*h ci.Vr Cr-ifilvitan for'irrrgirtil' trtiovd:, %-ere uIron of hiwi 

' t 'Hrjs,.n l/: 9rf.i-n himrbciji ri at)nirir'IrD~l ;.lld fma:,; if thoi layi:i. All btiiths 
anrd h~athr., vi-ri ri-f ord{(id no, Ihy Aiarr-ed. 

V h N'-viua-il)ff imlJil d1] ist-iilor't n O aliainationi 'l.arl i-i ied out of) 
til, j1;it i ,+f' l nl;Animal. Only very OCCUnSionilly Willi a vctilrif;n-rim 

ari)(-,, th,, :taff trained to carr-y out a.1ati.ol lIclri-id worv 
i-xiiiiHIIr:it Jidl OhaiO (Iilfi,; I oli, of till! carcass, lising a sti,,dla'd forl-1i.
Ti I + :1)h- lJ iipst I)ov't-i-- i , . i to I.- i 1 Oin fr I-ih0 IId All 'tr Ifll IiInatir Fo)ti Ie
liiic , ;r-i's, "Iiii finl isr ,i$l illildo 	 b~yll Vi,'l~~ rinIlHi'e(]i('nly a 
C~' i-11Uit i . d Ii11S 41i t finaI " ; %,IN il ;I1)s ( f0 )IIyIi 

'he" r; ,of e;llh wereI 0hi glroupod as fllows - "urlinowri" for
tholni witkinrut any pimt+-inol t'_-1i ,aallnatiurn, "doubtfill" for thloe 
+XDiiiflrieU but whor( di(iLgj'ri(Osjs was riot C(iidi~idteud posfible, 
"rpLita io, paactss...i "LnvopI-(,ia- (Ia' I-f; I' arId 
":rirnailrq'() mw €l aariely spl-ad,, conditions of how lrciflil(re.fir- ;1of 

R ES ULTS 

A dlit~sii(rI ;mnilymis of tihe inidonce of roaths at Ngu riit, ulSiflg
;i I'll il-ar- ;iielo , .howoed that the halth prograrri (lid not iesult in 
ny ilnllific-.iil di. rmla-e iz1roirl-tllity, and st)for the pu'poses of" the 

Prf-',il shidy tht two glr-oUps are trjoatod together., The general levels 
of hal hs fri differ-cctl ago groups, for each loation, is given in 
Iabl,. 1, frm which (:,: : seen that in both locations the level was 
htigh, ht partii-,hiirl r o at Ngur'unit. The nioririmaI pattern of 
col. reainr ri'-tality v h incl-v:reaing age, until the fermiaeis entr the 
1'r-i-iI:i.rig aitago, is; +hlowll at liolo, iowevor at Ngurunit there is a 
ri-trear k; blt- rvr-nvvrna betwicen thel Iwo y""iigest age groups, althoiigh at 
w,i iri ('rird 20 weeks of aeg) ter-,- is little diffnrernce between'n 

I:l h. 2 gives the distri bu ion of the deaths arnongst the various 
USi-atgorie5. In gernra] the similaritine arte rorie mar- ked than 

il- differeri-e. Possibly ihrain difference is in the deaths dUE. to 
parasito's. 	 'Phie pri nicipal caum! of this wari due to a high incidence of 
nnt raIrI~l;Iat Ngururtrni, which was ordy obse-rved in two cases at 
imo iI. l g i unrll.e'r "niknowni caries at was largelyhigh'r of Isiolo 

: Cisn:it|,'i wit i a high incidence of deiaths during a very severe 
Sruli'ght ,It| till"; hiatihori, for, which there wai riot. really a coniparable

"'r ;t .gnnr'unnl. liliewise tle aises (if "rmaciation" were all 
;in+,c Jilti-J With tii. per-ied. 

i -,ft otf age, upon I il irit.incic( o Lim varlnus cauieis JH 
sh i'W)11 Thif; more that tile effect of then :t. shows clearly 

nr.,J. h at I siol i wai! Iost svVI-y'r for the brOdirng do.s. Tie main
 
jiftr,,-, t.5 cipp,-'r to he th;: nge distribution of the pneulronias,
 

rim a:, i,; ",,io tilt, high ire:idence of deaths in the adults it Isijoo, 
ncr', rir amirar-it ro ar't the susceptibility of the post wouining 

,, .r,.dit'on, and Oh. tndvmncy for the incidental conditions to 
i., -ro.,- f 10% in mr;lst age groups. 
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DISCUSSION 

At nt- 0'radjtii ai rsyslen prottectm the very young kidN 
|ii , a raht.k h - aLtrut tion for alboli the first f wal~ks of life. 
She qily rek;u~is: froll| thi,3 O' ifor suckhlig t %Ii, 1 U dF1Y. This is 

i i,. i 1,-t I'it i N i n deurft ii|gI I r t a t Y, ) ut alSo I.eSu1lt s ii1 

ro th ad;JptationVyr' . a Iljii 11 }sn I|Il ,i[ rjeav the[' prclo 1:r.,"i(" of to 

W( ,e 
.laulfleul Ih:0 I-,i .IIh; ill Mlasiii y t IIis 
I tIe e.xtfrri:olen . , wmirlt, In f;it i lt w' s Il weight h ;a only 

aIt wwic~-'ai; t I) 1,Istu.raI l systeomi 
'I ,!U ha, ;ssii,-i;V te aui' at 1 weeksOs (Pela-'( 1981), How'ver, 

! s t ' 0, 1 w.e';11) 11 , the effzct c)f t.h prak;ti:: w as not 

4 ve'ry ilevehl nori.diuty leovingriufit ml, 4 4I' t h! hih) of or) the 

t.,,rkOt .I, '; In;ly have bV0u'e bi;MIsd by a1 acut epide)lnic of 

[lll7 lrirf(lolil ;.1 ii l bleforo: ailly Vacciinationi cover was provided. A 
,g p.r ed'16 .:2 var iou w)uldl be: required before be-ing ab'I.e to 

P 1 'in.l:ni,14: Of" Ill4Jic |ion a at I':iojo was the rover,,' of that at 

%'-irtllt , a oijch with adults ajpearing toWrl orrfltl chrini;,wl-i: 
l.r.~t~h~uw r r,. .;ler ' Illf,'litlt ino, w l llu der stress. 

0r'' oi 1h. lf|i'J. SI ritulolmg differl'tiers, bi-tweenl these two 
.'ruViu'r,. ht !-rv.a "IraJu:nr:of r:eorri .4ir, bf.-ing high at NgurunitIl u, 
i.t a1hu1-ost ;Ibser-t :a. l:.;icpl. The: incidunce of wild carnivores 
aplj Ir't h-h, .. ":umlli , :1(3 t111 ouly differenc that. was observed that, 
iright, ha ,I(, u intiut for LIo as tebe incidenue of domestic. dogs, 
w i wn nvaotI'l-valoto ai the! forller, but, rare if) the latter. 

1 lh, high Iehide'llc of de-ath amongt the adujlts at Isiolo, was 
lt: rolfin 'd h Itll do(e were at timp"ire:ly that lta(J'.ing the 


;h. Irogil . Low hod y weight was rot too seriouts providin g it waks
 

11" ! : iated with either lacntatiorn or pregnaincy. Lowest mortality 
\l'., e 0 inmcongs l does that ente red the drought with moderate body
 

)it i, iand did not conceive until around the end of the drought,.
 

CONCILUSIONS 

'I ho" g"l'eral ie vels of nortality for these pteriodt at Ngurunit and 
I:,a wre, iquiti, high, at 40 and 28% rospectivly; as usual this was 

i,,: mar vhd I pr -weantrg (24 ard I-).% respectively). The traditional 
a;v gturunt, to age,'n , it of proft rcl ng the kids up G weekti of in 

kl:ui k ,t, ied Imore tho01g,"h eVallt.ion, particularly over the longer 

ri-v. to- Hevcrc drought at Isiol clearly sbowod the dangers of 
; ' r ';Wri til', 

" l r d t. i 11eportanc'' of 
ud(e q nti: blsoy reserves at th! onset, The incidelncr, of" coeouriasis mayi , 
iwiait, that I.h, domes tir dog is a much more imlportant host of the 0 

aIrfiJll itp w ori, Ohmit is Ihle wild carnivore. 
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ou ,qw,.i'ap aald goa t prodsuc. t jan o 1 6 Trouf'aaiSai 
It'IO I.P S, Hp. hiitvor,%ihy or ho iing, htwod ine.

'II.;ioil A 1 I )3 Pa lwowV t i n I) h p andI pr 'r.~ n~MarO I 
jftit a-it)th.-entir-] aM I all ~ o oIsotr, [: Wilut, ....... 

ao~ha'I-~r f ( ots .)SMall Ruiwntsin Africa:;n agri culturl:. 
I,.I 1,CA, Add is Akaba. 

'i~tbaaH.1 'I~ lAV, St tt io~a$ ill Ck>ot'0 l {li: 1lng tinrm 

i~'lPo~~ ~t, i ftpIIN~ H. lt.,AdintI: Abolb;. j,,!tI--97, 

I P1a * it a J. and Saycr.,, A. if. I ! Ii ,-j iln 
mom~ an Iti i ' . I.iAvitIy 1)If t'os ftol gtoIts adI ndwctj all a tttvc 

MIvr~ai proiy lon I, in Soulh ttI hcit'itya. Ani ima I Produrt Iomn 
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f-SPIIATOfY IISEASES Of' 	GOATS AND SHEEP IN KENYA: AN OVEfVIEW 

JG. WaIldera 

INTRODUCTION.. 

Goat ild shee,, are lliportant sources cf rod rn at. Although thiL 
f.ed II th, open difilring tho clay tije, tht5y have to be o'unfi nod 

I ? ellt; t):;UI'Sat Ilight to protect theni n9ginst iild taiII vorc.s andt',1!. t I r:: . 'rhi ; y- I .n rli s.rvir,':, t li' arnrnlii s te J'-I cG( out hreuh.,, 
:,j*cm Ii if":. wit.h tiitt lie, I.1O5.*5S 

The. Di	isets : 

Thett p' urn t/l" di ;t:u-;tes of | oa t arid sheepl; inl Honya f'a] Ifit .) two 

B.lacterial 	 diseases 

1 	 t'd-2yIt'il ' hatii!rlyt j('a serot ypc A (MarHot a et iii., 
S197H whii ch eanll h, rrat IlOb i bthIa fja I h11 spec ies. 

It, oi.lfp/Ifsalll, l;nvoo.zd,:'., "sft raini Jt and M.pc'op lalsmaF3-' 
In.roZii / I-iibspetI et:S Lc]'.l', mai nily pal. hogen ic rt goats. 

O')'Unl 	 and ! 3 ; " ( )i''p(/])tt 	 P.J'OAt'lnt'S 11'1 €:c20S 1 ornl 1 
('t.,ineltl "tt.'Ofl~ J,)SOUIotulr'c.'et,2!.vs 

": Viral 	 diseases - Slow (chronic) Progressive Lung Diseases. 

za ve itijal pnleumoial,' caused by aPogrc'.sj iterst 

re~t,; rayO Al rus 	 v~]Oilrlnedi/Vrsnz r'US. 

( 	 Sheep pulmhonar'y ad~eniomatosi.9 (SPt') a transmissible ].ung 
('lcance, caused-OI' by a1 vi is us spected to be a retrovirus 

-t hough st i l uab 1e to grow¢ it: in vi tto, 

H,,, P ,&;l'. arid Mri,-di,/Visria affect sheep over 3 years old htnd UIre 
,II- 't . with sheep) pop~ulationlinait nt'Otlrien sub-drolltia except 

:-t:: rt lu',ia, "[her,' w no cl]arr evienc'e to date thai. goats 'uffer 
f'r t lh,, tw, d i.art ..'risrr.Te two, diseases mlay be p)roeet in the same 

fi* P 	 f beh,,ep rind c'anr a('curi oncu'ret ly Jra individual animals, 

Ir<';,r tnji'nt of Veteriniary Pathology, University oC Nairobi 
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Pathological Aspects 

I k1a IMOI Ja a1.iated with Plastf",,re haviro,,"'I a and Myeoplamrial
ape~f': t:u j 'icha acturised by nia i kd fibrinous ,UiJd:.itionr both ill the 
i nfj ;.o i ith plelur'a. I he two iatises caunnot b#- difffrientiated on 

t11! basis of I lr n 4 

1imfrf., i he histopathological variations are mor-f r:iated 


otrO, fOLOOI' ,:: i:3tpat hotgical 
to thetille it, tlo. I he alilnal.s to die. aflter shi)wing signs of dicerams In a 

yiiillibe: (d Ihi'a I is(A filintou,; pre.ica-t t may be f'ri(Juytered. 

liiralIhe ).,pIt haiiges of Ma':di/Visna are diprindont or) the 
stag, of I Bhe iI " ll:,i'.he luag amlay either appe-ar I,: gray and 
'1Iph1:, r::,-: ,I t:a iu:, woighing  tUnio; the 11.riln l weight and 

diffwoeiy In))ttled %ith grity and browt, consolidatf.d ares., 'l'h ungs
-if not coll:kpst- hen Ithe thotrax i opened. They have a donse, 

i 
ru bbery

bit its t-[jlt Illist..souse casesiall !obr's havc a uniform 
re)lur o:nd consi tnricy while in others, anterior lobes may show Iimore
 
I, Ufhi(III"t c.risilJh:Iol 
 with thev r.sit being eliiphysenlatous, The cut
 
iiiirfaro. is istiually dr-y. 
 No e-xudato can be e.xpressed. Mucus (-art be 
,.prtI dd fV'ros l:,rgfi br)ic-s ;,and brochi in advanet'd cases.
 
Pu tnfisry 
 Jympii 11.Jes are usually enlarged and almost neouplastic.
Mri , Ma.d,/ isu , ioeriased thickness of interalvnlar 
:if, pta d I e to a uy te infil tration and uxtonsion of hyperlpla, tic

alve ;t, duIeIct s ill-tht museif luc fibre s. 
 hre us i o ften Iyinphoid

byvpr ,la..Si .ao(iated with bronchi, b|ionchiolus and blood vessels.
 
Alv'rdar 
 Np ict: aii empt. The,: t' ri.,(.-4 are typical of interstitial 
3 inteenslu:.. In a few e, theire may be ievolvemeif.,nt of theeb~ara' :lei isod by non,- plrativ wnou rirgenrephalit.is. brain, 

,})ber p )jlmonjary lenomIatoisIS(SPA) is essentially a lung cancer.

(Ir' stdy the lehions 
 siarit as so-veral w hite and scattered foci,

spr'eadng i throughout the lungs. 
 They later fuse forming large gray
wt,)e, flishy lesions. Ofto a the antferior lobes are involved first
 
Ih(,kAgb eases spreading throughout tho lung lobes may be encouhtered.
 

; surface of affected lobes is wet.
tut lisiologically the
r,,,plastic cells may be cuboidal, columnar and compacted together or
 
i- ;'apilliform 
 growths lining the. alveoli, bronchioles or even
i ,r ,it ('Itratructural studies have shown them to be type 11 

ai oirfjIst. Oceasiornally thereare rnutastlases to pulmonary lymph 

biagnosis land Control 

$',.-;', iongs with fibrinous r)neumonia and pleurisy are almost
,relAJi) ,, ho due to PAsteurclia haemolytica. Goat lungs with similar 
;,it h 6,q -ed bari'yr'iolosrocl; e llturinr, .'von in cases of outbreaks, 

II,, ,I'no :we'a pasiouelliiais anti |ic Iifycoplasmosis,
 
;w to , of Ithiwii show similar- clinical signs.
 

It- .ai-w nfe- tiris ofI Ma(edi/Visna and SPA require histopathology
f, Y -'rnfirmatorv diagnosis,. lowever, there is profuse fluid 
ItO' )itr, b. the oplastic lungs in cases of SPA which may be 

w fo' ne lifts the hind limbs. This finding is diagnostic, 
. ca-,, wh(.rr, thre is concurrent infection with Maodi/Visna. 

http:rirgenrephalit.is


1',r :i 'f11ctivv vaicilfe fUgainast 11ibrilloU! plipuiimenlia ill 
90 a1, c:a uaed by "strain F38" (tLraFingirwa (it al.' 1987). 'Ah ve 

uLt',ti a or-ir m an already vacc inated goat flock, most likely the 
c:Iscu could be. otilr types of Mycoph ssu or ur ITmsImolyfi-i . 

jii no ,ii.abla means of coItral IirIg pneui rofTir" pasteu re]losjR jl
a , , .. 4, ! t which -.c-'ps;out strcssing factors 

r; rIf. U ef';, lich Miedi/Viina and SPA hav, been known in Kenya 
since th :2j()'sH ,;,ndora, 197J). The incid:,,e , hat; droppd from 20% 

i i,;itIar,.: sheep farms to botwoen 2-5%. 'Ihii is lr.,ly du 

HK E'RENCES 

Mw,,rgti, A.,, Mliohammed . and hl.!in, hG.!.I. TI' (1978): 
i- 1gialtypeis of Pastefireljlj hi umr;1ira in 1<en ya.

In,,,V;teivria 68: 84-93. 

flm-nmigi rwa, F. ii., Mr(;wirc, 'I C., Xibor, A, and Cheiw-. S. 1987. A 
i;la-.% ;II atton il.st for field diagnosis of (,ontagiouq 
I ;|Fil, ] l' ])jpnell onlia. 

I .1; ' *l .ri ,.r;..i*( 1'7 1): 'ihe p pu llnary adennimlaco is (jaagsif..te), 
, c Vt;l. Sc. C'olip. Med. 1,: 251 X-283. 

194 



AL..RNAT IVI APPROACHt 'WOIEYEAKIU UFITOIUC'TVE POBIANES OF SHEEP 

IN'TJPODIf-tTION 

',"'.* P:. III l il :,t""'3d, .)' ons i At,, IK' .itWli Ilii onit. ,, ,i r f t h'. :,llui..p t)4-tt in goats (FAO,t ie i. t' tiaahn 

O I. ii di!, l v lli'tutd. I t is e I i Im t d 35.t r1 I.'' :t7% ,Ii It II.1 2', i tIi• :-mii r Id,1:4. 6 i a I h i :ub humIiid,
7 1r, IiI. , '. ,Jfin it h iphI indHds : o i , iiac , I 982; Table 

. !-I r I, t o vI aat u d tij II'at and skin prn',uct ioil. Sincwe
I 'at ;t, " f ... I : . I h.In 9'.11t , t lt.r coit r ibut on t fieal
it'Iu' ti, oti;.1cw"hig it . ,- Aftitan shep are CO~c-ved by Iallir 

I I' ' I' 111' t st' i't Ii0ollw areas 1hi - special i zed appareI
ill<I .ttf f .'!,) I'l vIif I itII I t1ii to :onlu 'o itTlh 'aIt '*f 'j'SliSlr o .
h 'n Iti:.0111, 1it qualnt i ty I.,ya fv-,s, past -(-'I-asocieoties.ill -. 
 bt i fti s ftonl'of t he cons t n i n t s I o shr'op

1 '11'v, ! it (-' Ff I lopian' oxjjl ri ence ,
-ti 

Ct h iopi a Ii;)!; a si aI]'tnit1vrif -.t ,f :u ,jf *l( IIil (2 Ilon n I in an, 17 milI lion 
I,,l.FA\ , P tI, 

V ph f ; p,- .of .dhi'l. ill Et hi opta are colcentrated on sinaiII),, 'IIl
It fwS '!Ie,it fa in. th- filghlaa'I:., areas above 1500ni 
\ur*. TV .
 :'i. ligphl ti It hleavi ly crppet,pd and carry overI f fh,l 7 It]I i' ti , ;JIld Ibout 20% (if th,o goatr.. II some 
" ,v'40 tO) of fh- hind riva l leiaIfor croppli ag is coil t i va'Ad 

:tn-i,,I', 11 IfI It tIh. t in-,l. fo " fmy fal low. 

p, tI.r'.irr-l t n t junctI o 'rops rnd cat tie product ion.'' - n- k,p,i f r I I,- di ught powt!r oxen provided in r-ro p
l ' m mild I hi eohiap LMkU;.I Ml-rriwa et a]. , 19R7) . Inv'ento'ies"t- f" 'imt I to ") .iw',e,. tivesI ock dep,:id on pasture grazing and -1 I o t, o( for fe.d. Specia Iizod fortge production and 

. , t ry '-st (:k fee..di opf and -linml health'in,*,' 1 
 managemelt are
t't,', A II' tlo'-(' fm lt; ('fta'1btltf to d(epl'SS productivity.to- asIt-,i j tft it in relporti-d eLewfli,-o. Aver-age 1i er size ii 

AfI ,I'a ,, l'o.'pli'it ,v ,) Tabli, 2".low 


•.h,,, p i,'pr odut,'t i.l'n iis influeac,'d by several genetic and , r "lif 0nt iIt t -t1, Tirne.r,ta rr. I fF;:M a'i larlne, 9G8) The breed

,l'' wil vrv ,t I)onI n reprodu-t iv rtes prin ip" lly 
 arises from 

" ,' ; , v14t,1';)I I I , lu'l11, - "t( --fluln nIit of' fecundity. The
PhlYS, II olpt,' Ip iiiehi sinS i inove%I--darre not very clear but , they1',: I d, i i ,,nI p( cIIexr ],FitI onshi ps b't w en endogenous
 
.,,),, r,)l,1)irI.trimd ')vwar i an rot-It I vi t y to 
 t hese horliieoll.S 

11'it':1, i -o oi-k Cent re for Africa (1 LCA)

* 
. ;.t'.Addi s Ataba, Ethiopia. 

i95, 



Datd col p'.:ted in the v :in 1y of th, ILCA s at ion at De bra 
r hun showedh ' 1 1 of we xep moei)w(, t k, u)' uw(-s d n(ing t w ini 


irvqun tily in a populztjtion with , average litter siz#! of 
 only 1,04ajii a t'ArMinIg r;1! of jutut ,1%. Efforts w(er1 initiat(d to select and"rr~ifit ,inlilarn " flock" to thl: F, g0 n1 iinrolia 9onie
 
As,raxrin Merino sh.p. S ince 
 ovulation rate is more heritable than
littlr ;0., that the isilplying l;t ter more subject to environmental 
' '; l thhll inIi Was addie'ssed b)foTre,- partluri'tion. 

. , hteL' rhlmfi stuid y Showed that over' 70% of 608 sampheewes 
;i yr igure I were pregnant, and ,24% of them with twins,T'hxii wae igher i W'atual twinning ratem of 4 to 10% reported under)d e:,ridiht,,,ii (Agy.nmuiang ot al,, 1985).

I
ir-gnanit sheep were 

:,Ii:hg 'e t hrogh,') Jt in,, year indicating year-ro.-und breeding, We 
,:, I, ixu th( vrown runp lngth (Noden and l.ah unta, 1985) thatlip)l c f:ni'Itiiis ,:omicid,:d with periods of better food availability

Man ;,-.M gi:rwii xmidTekelyu, 1987). The obsrved disparity between 
,i lllguIc"Y and parturition rt:Aes suggests high prenatal reproductive 

An u ar lir, production syst.fim study ixde'rt.ken in tie Centraliighland:, had isown that t at,-verage peasant had 7.2 livostoc.k: 4.2
(ra;;g( 1-14) r-Ile, 1.2 (1-17) sheep, one goal and an equine forila'Sl.01q1 Ii (M1ukasa-Mujgvrwn ot ra,, 1987b).p rl-1)ae:0: Their biomass
'qovahlent wns I010 kg with an annual dry mailter (I)M) requirement~s of5-% t. Avet'ag,. land holding was only 2,5 ha. Available dry matter 
mi-hidirig ,Alat was d, rivf.d from coiunxIl grazing ,pastures wa:nI'aah',d at only 6. t, or 67% of requirement, The quality of 
a'-a)l~ais M was ;lso ry low. 

ti oth ' imiiportanut causes of reproduclive wastage in sheep are
i'ar genitai daezises. Fie:ld experience has shown that 

11A'3'lota ,-ter riss (due to CJiampyhobacter feturn var intestinalis),.;n -irxxeiHosim(due to Sanionella abortus-ovis), listeriosis,
Ixiitale i5lhnzootic abortion of ewes), tuxopliasmosis and


1- i' s ar. present in the Ethiopian population. Some of these

and others not pr(sentf*d here alwo causf! lamb mortality which
T,,% roach 3.5% especially during the first few months of life (Njau vt

19k; and figiure- 2 and 'Iable 3). The coni bined result thatis 

141%e.t I tila; ir, wearled 
 per ewe p"r year, Figure 3. 

OTHER POINTS TO CONSIDER 

,'td slear! have de-ntrated the advantages of siipplenentary 
I lih 1dit, oulx . hal., I ra(ixiolai fauilerb, who owl)tie tliarI y ~ofthe population, have linited resources. Under their 

' )- *- i viv roitieni utritionial itiadequacy and poor health have to 
,rt,(I h" throu sit al.tgir supplomentation and treatment. The 

- le,,,.n)ge, is for ro.,,arih to find out how this ctan be economically 
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I 

vlgla Soiirii to li foi- t Ii! h1' t opiarl 8411 .Ii1,111i a t loalit ilVt, I I, 
V,I ci ),51ia,A I111 of I itrec OUTuI N T, 1Jr I ia I klzj s zvt;c8tkiA:So art' 

I1r~ t I vrn t of tL) ie1 -It f:rIIIr ig s ) s1. e In ha1) 1 .11t 11 (A tot { ,Ie 
('fIO011 010 'f a faIst-g liwuig humoino popidlon iii tf -adflyffIfo ffd, 

#4:1:1 igI11Itoor "a( tntontnAlII glrazinig landi~, Yt', :althimajh this might
Iri1,)r-V 1"0 I~>lttip p! it-,Ih, iivvOsiockf %,ii Iu (,()I0IOI li t hi01V ackbt)Vfi 

fi~*r' , 'nir hmijiar prottein nnoi'ds lzne;t atid umilk), arid (3) that cattlo
or,I litsm.lly givtn;arrl y in traditional ;,rnij irid are likely to 

bo~imrv I rrol a.iky siricaliztd foraai- [1tin t o: vatiori 

T'll lUOPOSEDAPPRfiACH 

VtIusw l.ti III'li, firld an icrs i to 1( f')lio'g: 

1For kRed a ig Prenatal lossusr 

I.'o IIA1 it do p;-rg1, 11:y rtets differ from arti ml Lambinig 

;It. I-ri:,-IIA sVtejt II., I -atol I-i~jir-odmit- wasttij'ic-s? 

tu s 

i~rimeil~lgthf-! for Itrodlictolt into the productiorn tsy'tcnun, 

IVht Ots i-fei '' of hoc remeidies prior to 

F or kridiiing Lamb Mortality 

Vhirart. tiv. rob's of early imnaitr-nal environnmern 111d nutrition in 
t-nit lmr t'oy v and mortaflty:. 

* tot~ ;m .hrIlns ' nlsei of' pori and prrst-nntal lamb morb~idity 

ifos11" po~ssifle. arid if So, vhtal It', the cost-effect iveniiss 
0.e I-Iwii'5s tis IMi a ItltilitCpror to ircommuiioidinrg 
rro 'rit'it for inrouittion into the t raditional farming 

di 
twrio)-V il. i iim' only 

I..~ ~a1 Ii-r~et~r 1itlt11sc~hir 
in1.1 of t he roll. of the Animal Reproduction arid 
er Sri of il..tA will be- higchlighted. Our work is being~fr, tioi 


uik-at 
 I ht Ad dis Ahahn abattoir, the ILCA rese!atch Statiorns and 
iuriais rr~ ro i,%, r)irasant farmners, We are or Will liori ly beC: 
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sttOYIiing E i~gEncrn profilus id Jtlji~ir'ji ili ligOVIoUjS Bhe-p 
ae),r th (', "t 1O ,icycIv to r-S*d IIislh imiril l hvl'Il,, IhaI c:ouIrJ be 

I-I; wI i; I;.tjg ir I; m y dij:].r I s. 

to.s1-mjg if' progesterone, alone or, comiiihittd with cSterone 
p.i..I! 1iiat, An : te usaed tor pregnanry and711ur be diagjnosist 

litter siz. dett:rrinuition, 

qu;nrlify,'ip, ovIIlatin, fertilization, rupioIrlt;tior, and early 
'!'ryollir ratl. inl indiginous ,i-heep ;Ird (:eaablishilg the role of 
wit' it on, iso5'aI.1 i* ll par'ticillr c'ndoparasj~tvei,), 1,1-1,1-d a nd 

I le i>i 

1.-hy'dii. 'l roU, to 


I. a'.,.'.;fi*)4r p ~l uli of gh 'i.it-, alinri ,I- IfI ieolbiiinalion with 
prelit by 90-]20 dayn of gestation ewes 

Ijl~jyj ((; prodiiilctjmb Oltht,~ slftl falai mm-bidity arid 
moltal v, 

( eI'llilil,, eff of daml nutrition and health nializnr iiln| ()nIrhi I 
no,'~ ,i. a i,soJb'eI.[,,( ]urnI',|peiol rnarilcell of thle IlaIImbs, 

.iludin! ' t iaI linil w'-alling Strabhgies canr bt dueveloped to 
;l'~w Ilis i-lfr to l' 'ip , ycycl.anld re'olc'live (Self flushing)

'i[rw V r-'I v. vr;iis ipro eOnat jial llst., ir-. 

FINAL REMAIRKS 

Are w mmoving - the right direction, i.e., is this a viable 
afI'ct Iv for r ar Into thl reproductive. le,,l of shee-p? Is 
tr,. 'Ia 11.eed for the sirmultaneou.4 porformance of this work in 
(I;Iff .renJocationniY It so, ar the're willing partners? 
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Table 3: Age specific cause of ovine mortality at Debre Berhan,
 
1982 - 1987
 

-
....-:..:.. -- .- -.-...---; -..-.
..... .............. - -?. ..----..
. --

No. of % of Average

Cause animals total age months Range
 

Fascioliasis 
 471 
 45.86 17.47 6.87--49.57
 
Perinatal mortality* 219 21.86 0.06 <0.03-00.10
 
Mismthering/starvations 143 
 13.92 1.08 0.13- 2.73
 
Coenurosis 
 67 6.52 13.34 7.0:3-24.00
 
PnI m oni a 26 2.53 11.24 1.00-31.50
 
Unknown 
 23 2.24 15.71 0.03-23.00
 
Diarrhoea 
 20 1.94 2.75 0.30- 8.67
 
Accident 
 15 1.46 4.39 0.03- 7.23
 
Bloat 
 9 0.88 16.89 5.00-41.00
 
Abomasal impaction 
 9 0.88 0.98 0.17- 2.40
 
GI. parasites 7 
 0.68 5.2 0.80-14.57
 
Congenital defects 4 
 0.40 3.53 0.03- 8.23
 
Pulpy kidney disease 4 0.40 
 4.44 2.50--11.25
 
Lung worms 3 
 0.29 NA
 
Swayback 3 
 0.29 5.95 3.80- 8.30
 
La:tic acidosis 
 2 0.19 4.87 4.67- 5.07
 
Predation 
 1 0.10 NA
 
Dystocia 1 
 0.10 NA
 

1027 100.00
 

*Stillbirths + abortions included
 
NA Not available
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Figure I Main sources of supply of higNand sheep to Addis Abobo 
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Schematic of causes of poor repr-ductive performance of sheep
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Figure 3: Cumulative ovine mortality at 
ILCA Debre Oerhan satl'ion from June 1982 to "June 1987 
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RECENT ADVANCES IN VIROLOGY AT KABETE 

RELEVANT TO SMALL RUMINANT PRODUCTION 

l 
F. G D;-avies 

INTRODUCTION 

Virus diswsqs of small ruminants in East Afric.a have frequently
drturmin d the succuss or failure of an enterprise. Bluetoaguu and 
Akabane virus arj widespread in all ecological zones of Kenya (Davies
and Walker, 1974 Davies and Jesset 1985) but cause no problems in the 
indigenous small ruminant populations. Exotic wool sheep and their 
crosses do however suffer lesser" duo to bluetongue unless a
va;ccination programme is followed. Exotic goat breeds do not appear 
to be as susceptible, Artibody to Akabane virus is present in cattle 
and sheep and goat sera but r-o footal pathology has been identified 
and attributed to this cause. It is likely that the indigenous
animals are relatively resistant to this virus in the endemic areas in 
Africa. 

Epidemic diseases such as Rift Valley fover, and sheep and goat 
pox have historically been t3hown to cause significant losses in small 
ruminant populations, partizulrly in sheep. A tick borne disease, 
Nairobi sheop disease, is by far the most pathogenic virus for small 
ruminants in Kenya. Losses of 80-90% of the flock occur in indigenous
shop and goats (Davies 1978, Torpstra, 1970 Davies 1988). Some 
aspects of the natural history of these diseases which are relevant to 
their control will be discussed. 

I. Sheep and Goat Pox 

Epidemics of sheep and goat i,,lx follow introductions of infected 
or recovered animals into susceptible flocks or intermitting at water 
hcles. Movement of stock for grazing or trade purposes is often 
accompanied by outbreaks of this disease where they come into contact 
with recently infected animals. Spread through flocks of .100-500 
animals is rapid, and occurs in a period of 6-10 weeks. Aerosol 
transmission has been shown to take plac.'o under experimental
conditions and there is evidence that hiioatophagous insects may
effect transmission. The close night herding of animals uncer most 
pastoral conditions facilitates spread 'by both these routes. 
Morbidity and mortality rates vary and it ;is thought they relate to 
the age structure and disease history of the flock. A nortal(ity rate 
of over 40% has frequently been encountered although 3-10%' is more 
usual. Young animals suffer greatest mortality. 

1 0DA/VIROLOGY, Veterinary Research Laboratories, 
P.O. Kabete, Nairobi, Kenya. 
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A modified live virus vaccine has been developed at Kaboto which 
has been shown to be immunogenic and comphtely safe (Davies andMbugua, 1985). Animals may be vaccinated at 12 weeks, and the 
immunity lasts for at least 2 years, it is probably lifelong. Thevaccine has boon to safe allshown be for exotic and indigenous small 
ruminants, 

The capripox virus strains found in Kenya are pathogenic for both 
shoep and goats, unlike some found in the Middle and Far East which 
appear to show levels of host adaptation. Those strains from the
Middle East wore however sorologically identical with the Kenya
strains in fluoroscont antibody and serum noutralisation tests
carried out at Klbote (Davies and Otema 1981). This vaccine strain
has potential for much wider use in the Middle and Far East. It has
already boon successfully used in both those areas. 

11, Rift Valley Fever 

This dise se occurs as epizootics in Kenya and during those manythousands of' cattle sheep and goats bort and die (Daubney et a].
1931). Thp.' disease is caused by a Phlebovirus which is mosquito
transmitted, but other hsomatophagous diptorans such as Culicoides may
also transmit (Davies and Theit Highton, 1980). epizootics occur at
5-15 year intervals ,ind appear to be related to riiinfall (Davies et 
W)., 1985). A modified live virus vaccine is available which is
widely used, However the strategic use of this in the face of an
opizootic would clearly be more cost-effective than the annual
vaccination programme which is generally followed. Efforts have been 
made at Iaboto in recent years to analyse the opizootic conditions and
their relationship to the generation of epizootics of Rift Valley
Fever. This has involved the extensive study of the biology of Aedes 
mosquitoes breeding in dambos or grassland depressions which flood
during Rift Valley Fever epizootics (Davies 1975, Linthicum ot a).,
1984). These studies have been correlated with the vegetation indices
in epizootic areas monitored by satellite sensingremote imagery
(Linthicum et a)., '1087), The analysis of rainfall and satellite
imagery does allow the pre-epizootic conditions for Rift Valley Fever 
to be identified and strategic vac!ination programmes to be 
instituted. 

Initial artificial flooding of grassland depression in a Rift
Valley Fever opizootic area resulted in the emergence of very largo
numbers of Aedos mosquito larvae (Linthicum et al., 1984). This
species feeds extensively upon the disease hosts (Linthicum et al.,
1985). Larvae were taken to the laboratory and allowed to develop tothe tbult stage. These adults were then assayed for Rift Valley Fever
virus inoculation hamsters.by the of Virus was isolated from 
laboratory reared adults thus suggesting that the mode of inter
epizootic maintenance of Rift Valley Fever virus was by trans-ovarial 
transmission (Linthit um, Davies and Kairo 1985). 
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A very high titre of Rift Valley Fever virus is attained in the 
blood of the susceptible disease hosts, which are commonly the exotic 
cattle and sheep in Kenya, Other species of mLosiLuito, in particular 
various Audes (Neoelanicovinium and Stogornyia) and Culex species 
become infected after feeding upon the viraemic hosts and establish 
transmission cycles. Culicoides species occur in large numbers in 
Rift Valley Fever epizootics and may play a role in the transmission 
of the virus by mechanical means (Davies and Hlighton 1980). They have 
been shown to be capable of transmission experimentally after 
interrupted freds. Aspects of the gurnertion and propagation of a 
Rift Valley Fever epizootic require further study. 

Ill. Blue Tongue 

Blue tongue is a disease principally of wool sheep, but losses 
are regularly encounter'd amongst the cross breeds which comprise a 
large part of the commurcial sheep industry in Kenya. The Dorpor
brood and the Suffolk or Hampshire cross Maasai or Somali type sheep 
are susceptible. Pure Red Maasai or Black Headed Persian sheep are 
insus coptible. 

Soma 10-1l of the known 24 serotype of Bluetongue have been 
isolated from clinical cases of the disease in Konya. One strain has 
bon isolated which is distinct from any other known world serotype.
At present, a single pack vaccine is produced which contains 7 of the 
most comnrely isolated strains. The highly pathogenic Kenyan strain 
has also betn attenuated and is included in the vaccine. At the 
laboratory, it is gon,,rally found that the vaccination of sero
negative sheep results in production of virus noutralising antibody to 
2-4 of the constituent attenuated virus strains. Chal!onge of the 
vaccinated animals suggests that there is a level of group specific 
immunity, for the rer )onsis to virulent strains in sheep with no 
detectable neutralising antibody, is qualitatively much less severe 
than in controls. In the field, the results of vaccination 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 is recrmmonded, and at present it is 
considered tha. the production of a two stage vaccine, each of 3-4 
strains is not necessary, 

IV. Nairobi Sheep Disease 

This virus is transmitted in Kenya by Rhipicaphalus 
nppendiculatus (Neuman) (Montgomery 1917). Most outbreaks of the 
disease occur in known R. appendicuiatus endemic areas but some have 
occurred beyond these. In some instances, this has been due to 
ecological changes which have favoured the extension of the vector 
tick beyond its normal range (Davies 1988), while in others it. has 
been suggested that Amblyomma variegatum might be involved (Daubney
and Hudson 1934). Experimentally ihis tick was shown to be an 
inefficient vector of the virus. R. appendiculaLus transmits the 
virus trans-ovarially and trans-stadially and the ticis are not 
sterilised following feeds upon immune or insusceptible heasts (Davies 
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arid Mwakima 1982) as had earlier been nuggostod (Montgomery 1917). R. 
pulchellus does not transmit the virus trans-stadially nor trans-
Ovarially if) Ki'nya but there is evidence to suggest that it may do so
it) Somalia (Plligrini 1950). Nairobi Sheep Disease is not endemic in 
areas where I. ptlchtjllus'r-cur in Kenya (Davies 197 8a). 

Outbr,:iks of Nairobi Sheap Disease occur folluwi-ig the movement 
of siusceptible sheep into Nairobi Sheep Diseaso endemic areas (Davies
9781), or- whor') attempted tick control regimes have broken down.

lcL:al changes in the vegetation ecology within and at the margins of 
R, ;Jppendi,'ulatus endemic zones are induced by the pe'iodic high
rainfall ;ycles (Davies ot a]., 1985) anid very large tick populations
build up in areaa where only spociffisnccasiolial havewould been 
found earlier. Here, the small ruminant populations are highly
susceptible and 2/3 to 3/4 of all the animals may die of Nairobi Sheep
DisEase. Where the tick populations are maintained at a higher level 
at all times. virtually all animals will be found to be immune to 
Nairobi Shop Disease and no disease occurs (Davies 1978a). 

The changes which produce th extension from the R.
appVndiculatus undemic areas would be detectabld by remote sensing

satellite imagery. The detection of such areas is of paramount

importnni r 
 and would provide the basis for a vaccination or tick
 
control 
 legy. In truly endemic areas for Nairobi Sheep Disoac. it
 
is not i that this stable state be in any way
roc..>Wm nded of endemicity 
a tored. 

V. Akabane Virus 

This 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 (Metselaar 1976) and 
a recent host and ecological study of the distribution of antibody to 
the virus has been made (Davies and Jessett 1985). This showed that
there was an apparent endemic state for the virus in Kenya. Very high
proportions of the cattle populations in all the different ecological 
zones from high altitude grasslands to the dry Acacia savannah have 
antibody to the virus. Sheep and goats were shown to have antibody
also (40-60%) but no arthrogryposis of the new born has been 
encountered to suggest that this viru, is pathogenic in Kenya. It may
b, that the breeds are relatively resistant, 
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PASTORAL SMALLSTOCK DEVFLOPMENT 

C.R. 	 Field I and A. lemuan I
 

INTRODUCTION
 

In dir*ct response to the ongoing Sahelian drought of the early
1970's, the United Nations Enviromontal Programme (UNFP) and
Fducation, Scintific and Cultural Organisation (IJNESCO), joined
forces 	with the oenya Government in 1976 to initiate a programme forruoarch ,alled the Integrathd Project in Arid Lands (IPAL) theinto 
causes 	of desert ,ncruachment and solutions to the 	problem. 

The International Desertification Conference of UNEP was held inthe following year. There then ensued a decads) of research involving
description, experimentation, synthesis conchsions managementof intq,guidelines for the 	 study area which was about 12000km of Rendille
,:ouiitry in Marsabit istrict. A considerable body of information was
amassed (se,. IPAL. Technical Reports 1979-1986), not least on livestock 
Of which smalletock are just one component. 

Following on the publication of management guidelines the West 
Marsabit integrated Development Pilot Project (WMIDPP) was initiated 
n 1984 in three communities, in part of the area where it has been 

making considerable progress. 

Meanwhile however, the greater part of the smalistock population
and their owners remainod unaffected by the work which had been done
which was inac, essible to them in somewhat erudite scientific
publications. At the same time the trend of declining productivity
which has been begun during the Sahelian drought a decade earlier
steepened. The following contributory factors in probable order of 
importance are listed: 

(i) Increasing human population 

ii) Increasing sedontarization of nomads and their 	livestock 

(iii) Increasing disease among livestock especially those in
settleionts 

(iv) The disastrous drought of 1983/4 

This trend is on a collision course with the decreasing carrying
capacity of the environment in the vicinity of settlements which will
inevitably load to 	 more serious famine than hitherto seen in northern 
Kenya. 

I.-ivestock Development Motivator and Facilitator in Chief
 
Development Office, Diocese of Masarbit, BOX 281, NANYUKI
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In 1983 	 the Development Office of the Cathclic Diocese of 
Marsabit 	 initiaterd a programme of Development Education in cooperation
with ,."te 	Kenya Government and various parish priests. The programme
has operated throughout Samtburu and in parts of Marsabit District. It 
involves 	 Adult Literacy, Leadership and Awareness programmes. After 
the first two years it became apparent that the pastoralists in the 
Diocese 	 also needed urgent help with their livestock both to 
r babili.atu those who had fallen below the subsistence level in terms 
of stock holdings during the drought and to raise the long term 
productivity of the flocks of those who had stock but which were 
producing well below their potential. 

In March 1980 we th,,rufore initiated a programme of Famine 
Rehabilitation and Livoestock Dovolopment aimed at using the results of 
the aforementation research for the benefit of the people and their 
slock, This report reflects on the first 20 months of operation of 
livestock Development Programme. 

MATERIALS AND METHODS 

Smallstock are fundamental to the existence of pastoralists in 
.amburu and Marsabit l)istrictr, They provide food - e.g. milk, meat,
blood and hides and are used for many social activities such as 
cromenting bond relationships, blessing camels, (Soriu), dowry, etc. 
More recently they have become increasingly more important for the 
purchasti of goods, in particular supplementary food (carbohydrates) 
and even as contritutiens to attend our courses! 

Prior to the droutiht it was estimated (Peden, 1984) that there 
were the following humans and smallstock in the two Districts. 
(See Table 1). 

Table! 1: 	 Smallstock and human numbers and Densities in arsabit and 
Samburu 

MARSABIT SAMBURU TOTAL 

Moisture 	Index 
 5.7;
.7.0 


Area km2 	 73,952 17,521 91,473
 
t-----n---


Human popnDensity 	 1.3 4.4
 

Smallstock .	 533,071 245,943 779,014 
.----------------

Density 	 7.2 14.0
 

Livestock TIM per person 2.5 1.8 

Cattle-Shonts TLU's 	 2.6 
 5.8
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From table I, it can be seen that the whole area is dry, with 
Samburu District heing ;emi at it and Marsabit arid. The area under 
study is large (91473km") and comprises 16% of the surface area of 
Kernya. It is quite inaccessible with poor roads none of which are 
metaI led. 

The human density is low in Marsabit, but is more than three times
that of Samburu. Although the density of r:iiall stock in Smburu is 
twice that of Mar.,abit, the number of lv-stock TIU's per person is 
less. The ratio of cattle to sheep and goats in te?ms of TLU is more 
than twice in Samburu when compared with Marsab it which reflects the 
availability of water and perennial pasture in Sauiburu although these 
ire rapidly disapp,.uring. 

The main me-thod of approach has involved Development Education for
Leadership Teams in Action (DELTA). Discussions were first of all 
hvld with elders, Chiefs and Govet ament Officers at the community
level to determine their needs and priorities regarding livestock 
deve opment. 

The first priority was for improved supply of animal health 
products which was ion-existent in many areas. We responded to this 
by inviting the communities to choose and send potential livestock 
Development leaders for training courses held in their areas. The 
criteria for participants was that they should be livestock owners 
with their roots in the conmiunity; youth should be accompanied by

elders and women were encouraged to attend. Each community was
 
r,.quired to support their candidat.,s with a contribution towards the
 

M-thod of problem posing rather than the more 


food consumed during the course. This may take the form of either 
cash, a sheep or goats. 

The main emphasis on the courses is to use the Psycho Social 
traditional approach of
 

'filling empty vessels with knowledge' i.e., banking method.
 
Practical examples with living animals 
are given throughout and
 
participants are encouraged to hatndle animals (camels, cattle) 
and
 
smnallstock in particular.
 

We believe very strongly in the two following statements:
 

a) A degraded environment can only lead to a poor animal.
 
'Hutotunza mazingara utazorotosha afya mbaya kwa mifugo'
 

b" It is better to prevent disease than to cure.
 

'Heri kuzuia ugonjwa kuliko kutibu'
 

The main topics are as follows:
 

i) Enviromental Conservation
 
ii) Animal Nutrition
 

iii) Animal Husbandry
 
iv) Animal Health
 
v) Livestock Breeding
 

vi) Livestock Marketing
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The cour-ite.s last for one week. Despi te our emphasis on animal 
hu.bandry and p,vrnt at ive medicine, the main need expressed by almost 
all of the part icipants in the ,;ourses is for vettr inary supplies. In 
due course we hope to steer pastoralists gradually away fron this 
tunnel vision of the problems of their livestock but ireanwhile we have
established several drug sales outlets which have for tbt time being,
received priority over other forms of livestock development at the 
community level.
 

After the courses we follow up the participants with mee.tings at
the community level and elders are invited to choose one of their 
Cand i dates who have attended the course and who is considered 
trustworthy, etc., to sell the drugs. 

We obtain drugs, antnrals, etc. direct from the pharmaceutical
companies with wheilj we have negotiated wholesale prices. About thirty
different drugs are available from five companies. Before supplying
the operators of outlets add 10% whichthe we.' becomes the commission 
or reward for the operator when he retires the funds satisfactorily
after checking hs accounts and balance in stock. Any shortfall oi 
the latter is pa id 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 tIe supply is 
stopped the co,,munity bring pressure to bear on the operator to pay
outstanding debts and then the supply is resumed. By supplyi ng drugs 
on the etir,.,amnt of oash we have been able to establish a revolving 
fund at each out let. 

rn a fe,, cases, a commnun. ty has itself paid for a defaulters 
debts and then re:placed 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
 
all drugs sold, maintaining proper accounts ledgers and posting of 
p!-ice lists.
 

The Government supply of restricted drugs (Part 
I Poisons) has

been inadequate in many areas, so we have been involved in this also. 
We have done this reluctantly and are now limiting supplies of these 
drugs to operators who have attended at least one preliminary and one
 
follow up course.
 

The capitfl for the init'al supply of drugs (approx. KShs 3000)

is supplied by us and we estimate that in all from 80,000 to 100,000 
KShs worth are in circulation at 
any ore time. Since there is a rather
 
casual approach to the use and misuse of such 'loans', we have decided 
that any new communities must raise the capital themselves in futurj.
This has been done two places recently where committees have be,,
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 introdocion of
 
improved but tried genes is underway. This takes time and havewe 
done little more than initiate this part of the programme to assess
 
the potential and the problems.
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Vi,th re'ou d to m-irketirig the main input is to provide loans to 
cover the 
,:ost of initial ,,arketi g expcns,. (e.g, transport 
acciqiodat ion, etc. 

HESIJLTS 

I. Training: 

A total of 1] coursoes have been held as follows: 

Three. prel iinnary courses among Gabra in 1984, 1985, 1986. 

Three fo),low up cours,-s among Gabra at Gus, Bubisa and Dukana. 

One preliminary course among Samburu in 1986. 

Three follow up courses among Samburu at Lodokejek, Lesirikan 
and tlorr. 

One prel iminary course among Rendi Ile in 1986. 

Three I]low up courses among Rondille are planned. 

The courses have ben at tended by a total of about 350 persons. 

2. Animal Health:
 

Twenty six communities have ben supplied with diugs although twoof these have only recently begun under the new scheme. Figure 1

shows the distribution of these outlets and 2 their
Table relative
 
sucr.sses and failures of the past 18 months.
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'fi.ble 2: Summary of ',.teriiar y Drug Saes Out lets: 
(Exc]uding two f-stabliish:ld recently) 

'thnic Group Out]lets Sucrsses 1X0t erm it tunt Fai lures 
S.. . . . i O p. ir a t i o n 

cba : :2 0 

.,itdlIe 4 0 2d6 

SainIuru 10 5 2 " 

Turkana 2 00 2 

Total 2' 13 4 7 

At Lr,!S,.,t 18 outlets ari- ,.perating. From the Figure and Table I, 
the fol ]owing ,:onclusion,; are drawn The most successful co.mnunities 
are also those which are in the most remote areas, 1.g, Gabbra and 
among the [Rondill , at largi and Koiya and Samburu at Gatab, Barsaloi, 
latakwin, etc. We believe that there are two main reasons, Persons 
living in such ar'asi have .- to do so the good of their stocklect(md for 
and ijli re:t ly thmis,.Ivi-s. Those living clooer to towns e.g, Miaralal, 
Marsabit, Laisamis an] 13aagoi have some alternative forms of 
sibs is ten,:e and are also subj:ct to the temptations of town life. 
(The thre R's are not rteading, eriting and 'rithnetic but Bussa, 
Chang'a and Miraa'), Another factor in the success of the Gabbra 
out lts hias heen the strong supportive role of the Parish Priests. 

It is our policy to ,:opiplrm-iit rather than compete with Government 
or other NGO's in this field. Reference to Figure 1, shows thAt very
few of 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, aralal, Baragoi, Loiyangalani, Marsabit and 
Moyale; indeed some communities such as Dukana are best reached by air 
as travel by road is much slower and more exptinsive. Although MOLD 
veterinarians are posted to all Divisional headquarters and some AIA's 
are round in remoter commuit,.es, they have great difficulty in 
reaching the people through lack of supplies and transport. We 
therefore believed that our programme is truly complementary to 
Government and it encourages people to keep their smallstock in the 
better pasture, away from major centres all of which show signs of 
desert encroachment '- one degree or another. 

Sinc:e the drought of 1984, smallstock have suffered several 
diseases which have prevented a full recovery of their original
numbers. It should be noted that during the drought all kids and 
lambs were slaughtered at birth as a matter of pI.icy to reduce the 
burden on their mothers. This means that a whole age group is missing
from the recruitment to the population. Such animals would normally 
be breeding by now. 
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Maljor diseases of smallstock are: 

I. lielminthiasis 
2. Cont agious Caprine p1 -uropneumonia (CcGP in goats
3. Enterotoxaemia (mostly in sheep) 

We supply six di fferent types ot anf h mi nt icrF for :ma I stock but 
prefer available in bolus forn ds they cannot be di luted. 

CCPt' has bce-n et deiiiC aimanjE the Gabbra goats since late 19H5 and
they have.. siffered enor7ous losses. We obtained ',000 doses of CCPP 
vaccine witi: grtat di fficu t ty from the GK Vetlabs at Lbete but it isesti imtift, t!hat wI! s-,re atl.,to :ov-r loss that 5% of the popuIution at 
risk be-fore the splpply ran out. Fuithlerrore, the efficacy of the
vaccine was questioned and it was difficult to deliver to remote areas
without an aircraft and refrigeration. We have therefore had to 
resort to Using 20% oxytetracycline at about the 7 time the cost of 
the vaccine per animi'al as virtually the only effective cure. 

With rergard to Enterotoxaemia, supply and administration of
vaccine to remote populations of sheep has presented 

the 
major problem

which we have not ful ly overcome. Apart from the need for 
rffri gerat.ion which -again necessitates the use of an aircraft.,vaccine is administered by two i .ijections six weeks 

the 
apart. The 

logist ics of finding (hie sapme fi o k in a nomadic popula&ijon after such 
apriod have proved almost inaurmountable although it has helped to 

chargle fur both injtiC&ons initially and to brand animals at the first 
instance. 

In more humid areas ticks art. a problem to smalistoch and four
itifferent acarirides are on offer. So far Sevin powder, tick grease
and DIlnav are quite adequate as regular dipping has not been
possible, and there is little or no resistance to the less potent 
acari cides. 

A total of over 194,663.40 KShs of drugs have been sold in 26
conmunities and the funds brought to account. If all this was spent 
on smallstock this would only amount to 16 cents per animal, but it is 
considerably less a much as spent on cattle and a little less on 
camels.
 

3. Livestock Breeding
 

Improvinent in productivity may also be achieved by introduction
of improved but tried breeds. Blackburn and Cartwright (1987) used 
data from arsabit District to show that the sheep could be more
productive per unit of pasture if a larger animal was used. His
 
simulations did include
not goats but the occurence of the Somali
 
Calla which is about 10kg heavier, in the adjacent North Eastern
 
Province tends to support this idea for goats also.
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We have to dat e introduced/or trans-focated 190 sheep and goats 
for breeding pur,oses as follows: (See Fig 2):-

i) 	 iight crossbred dairy bucks from the GK Farm, Naivasha, to 
Baragoi, Gatab and Dukana. Six reumnn and have offspring. 

ii) 	 Twenty Boran Sheep (mostly) from Maikona to Baragoi. Most 
survived and have offspring. 

iii) 	 Twelve Dorper ram lambs from Nanyuki to Marsabit and Mt 
Kulal. They contacted pasteurellosis and then died. Two 
at KulJ have offspring. 

iv) 	 One hundred and fifty Somali fat rumped sheep and Somali 
Galla goats from Malka Daka (Isiolo) to Gas. The males 
for ini(e.d(iaLe sale but a breeding flock of animals are 
kept to produce pure offspring within the District. It is 
too early for rifsults.
 

4. Livestock Marketing:
 

In 19835 a number of loans were given to assist pastoralists to 
ititi: marketing. The prograimne was not well planned and very few 

of thi.m have beun repaid as the money was often mis--spent. 

M;anwhile we are ;,ssisting one marketing group at Mt. Kula) and 
thre. bthers are in the planning stage. However, we are much more 
cautions in isuJing loans and now demand more stringent assurances 
before entter ing into su,:h arrangeenits again. 

Nevertheless, we are reassured that offtake of smallstock is 
Increasing both through the activities of the %HIDPP and also a number 
of traders who have initiated marketing in particular among Gabbra of 
their own accord. 

CONCLUSIONS AND FUTURE PLANS 

Tht' progrmme is both popular and viable. There is need for 
regular follow up which has hitherto not been achieved fully. Plans 
to hand over this programme 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 a parallel programme called FARM - CAMELS (Food and 
Agriculture 1iesuarch 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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