
S-MALL RtUMINAJNTi COL.,LABORATIJV!-; 

RE~.AR~fslJl'p0RT PROICRFAM 

KENYa, 

IIESEAR tl H CHILIC31rS 

19813 - 1988 

SMALL RUMINANT COLLABORATIVE RESRARCH SUPPORT PRXRA (SR-CRSP) 
KENYA AGRIC11LTURE RESEARCh INSTITUTE 

P.O. BOX 58137, NAIROBI
 

OR
 
252, M1ASRNO, REHlYA
 

OCTOBER 19138
 



TAB IE OF CONTENTS
 

I 'n)g, 

INTRODUCTION ........................................................
 

BREEDING PROJECT
 

Objectives....................................................
Main Accomplishments..........................................
 
Future Priorities .............................................
 
Collaborating Personnel ....................................... 11
List of Publications ............................................
 

SYSTEMS ANALYSIS PROJECT 

Objectives 
 ........... 12
Main Accompl ishment . ........................................... 12
 
Future Priorities .............................................. 15

Collaborating Personnel ........................................ 15

List of Publications ........................................... 15
 

ANIMAL NUTRITION AND MANAGEMENT PRO.,dCT 

Objectives ................... 18

Main Accomp lish1nnts..........................................
 
Major Problems ................................................. 25

Future Priorities .............................................. 26

Collaborating Personnel ........................................ 26

List of Publications ........................................... 27
 

FEED RESOURCES PROJECT 

Objectives ...................................................... 30

Main Accomp l ishments ........................................... 30
 
Ma jor Problems ................................................. ,3

Future Priorities .............................................. .12
Collaborating Personnel..........................................'2
 
List of Publications ........................................... 13
 

ANIMAL, REALT1{ PROJECT 

Objectives .........
 
Main Accomplishments........................................... 1(
 
Future Priorities .............................................. .
 
Collaboratin5 Personnel ........................................ 55
 
List of Publications ........................................... 55
 

SOCIOLOGY PROJECT 

Future Priorities .............................................. .;2

Collaborating Personnel ......................................... :3
 

Objectives ............................
57

Main Accomplishments ... ........................................ 58
 

List of Publications ..........................................
 



INTRODUJCTION 

Julius Mungni 

In Kenyn like many other African countries, the goat has a special 
importance not only as a principal source of meat, but also as a mobile 
"bank" for 
 raising ready cash when the need arises. 
 For a long time no 
serious sc'ientific study of the goat was undertaken. The connotations 
associated with the goat were that it was vile, a principal destroyer of
 
vegetation and a catalyst to desertification. 
 It is only recently that the
 
view that degradation of the habitat 
more often than not comes before 
rather than after the introduction of goats has gained strength 

Due to land pr'essure, the Kenya government has fel t the 
need to 
emphasize goats as milk producers in intensively farmed areas where the 
farm sizes are ton small to raise enough feed to support a cow. At
 
present, about 32% of all farms in Kenya are I hectare or less and this 
percentage is steadily rising as our population continues to soar. The 
principal aim in encouraging dairy goats is to provide extra meat and milk 
to enhance family dir.ts as well as extra incomecash in the form of off­

farm product sales.
 

The theme of the Sessional Paper No. I of 1986 on 
"Economic Management
 
for Renewed Growth" is onl how the country can provide adequate basic needs 
for the rapidly rising population through accelerated economic growth
 
between 
now and the year 2000. Agriculture is considered the backbone 
of
 
the economy and therefore, the Kenyan farmer must 
lead the country to 
achieve this desired growth. This places heavy responsibility on the 
farmers, most 
 of whom are small-scale farmers with farm 
sizes averaging 
merely 2 hectares. Therefore, application of new technologies geared 
towards high yielding crop and livestock are needed to intensify 

product ion. 

The ninche of the Small Ruminant CRSP research is to develop and 
synt les ize 11ul purlOS goat techlologies that are optimal for the small
 
scale farmer. 
 This issue of the Small Ruminant CRSP Research highlights 
reports work undertaken during 1985-1986. The research is 
multidisciplinary and encompasses breeding, systems 
 analysis, sociology,
 
heal I, 
 economics, feed resources, nutrition and management. The designed
 
strategies have emphasized:
 

/
 



1. Testing appropriate feed production and preservtion techniques. 
2. Developing nutritional and management strategies to match the feed 

requirements of the goats throughout the year. 
3. Conducting economic feasibility analyses of component technologies. 

ad matiagement pract ices. 
4. Developing economir models of small farms in Western Kenya to 

assist 
in post-trial evaluation.
 
5. Determining, through on-farm evaluation under farmer management the 

production systems technically and economically feasible for small­
scale farmers in the high-potential 
areas.
 

The research has been implemented in three stages: 

1980-82: Characterizing the soial, economic, and biological activities of 
traditional farming systems and performing on-station research in 
breeding, health, and nutrition of goats and in agronomy. 

198:3-85: Monitoring limited numbers of dual-purpose goats on farms; 
conducting scientist-managed, on-farm research in agronomy, 
goat nutrition and health management; performing on-stat ion 
research on goat breeding, health, and nutrition and agronomy; and 
conducting preliminary cost-benefit 
 and social feasibility 

analyses. 

1985-90: 
Performing large-scale technical, economic, and social 
 evaluation
 
of dual-purpose 
goat (DPG) production systems under 
 farmer
 
management 
 and continuing research activities on both 
 farms and
 
experiment stations (breeding at Olmagogo; health at Kabete; and 
sociology, economics, nutrition and management and feed production 

at Maseno).
 

The SR-CRSP Scientists have worked closely with l{enyan researchers to
 
develop the appropriate dual purpose production systems. Highlight of 
impi i -nti inns of soire of I he research resul ts i nrlude: 

1. Development and multiplication of a goat suitable for producing 
milk as well as meat on smnllholder farms in the intensive 
 farming
 
areas of Kenya by the Breeding/System Analysis project. 



2. 	 Studies of diseases of small stock with a view to provide diagnosis 
and control measures by the Animal Health project. 

3. 	 The Feed Resources, Nutrition and Management, Social and Economic 
studies on-farm have demonstrated the following: 

i) That dual-purpose goat production is technically feasible and 
Can make an important contribution to the nutrition and 
economic welfare of smallholder families in Western Kenya. 
Principal constraints to adopting the technology include the 
scarcity and poor quality of feeds, especially in the dry 
season. By-products from drought-tolerant crops and low cost 
hay 	 are now being used by farmers in the region. 

ii) 	 An indi igenous tree legume, Sesbanin sesbfn, can be planted to 
provide supplemental protein for livestock, improve soil 
fertility, serve a fence, supplyas living and firewood. 

iii) Sweet potato vines can be used as important source of 

supplement ;il protein for goats. 

iv) Analyses of the costs rind benefits of component technologies 

and management practices have guided researchers' decisions 

about which of these fit farmers' needs in Kenya and also may 

be 	 useful elsewhere. 

v) 	Developed hay baling using low cost technology to preserve
 

feeds on farms. 

In 	 the current phase of the SR-CRSP (1986-1990) on-farm testing and
 
evaluation of the technical feasibility of DPGs including their management 
practice3 and forage feeds, 
as 	well as their economic profitability and
 
social acceptability are being conducted on small-scale farms in Western 
Kenya. What follows are research highlights for the period 1986-1988 by 
a(n-h project wit hi in the SR-CRSP. It outlines objectives, main 

accomplishments, 
 major problems, personnel and 
a 	list of publications for
 
the 	period 1986-1988 and future research priorities for 1989 and beyond. 
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BREEDING PROJECT
 

Resident Scientist: Francis ihuvunu
 

BREEDING A GENFrTICA, LY IMPROVED DIJAL PURPOSE GOAT AflAPTED FOR
 

PRODUCTION IN KENYA
 

OBJECTIVES
 

Developing a dual purpose goat to be kept by Mnya Smallholders
 
requires 
a breeding strategy that balances the genetic potential ,with the 
nutrition and management va ilable. While the objetive any' be to maxim ise
 
output for a given input 
(mainly forage resource', 
at the same time risks
 
ass,,in 
 dI with di ught, disease outl)reaks and other stress:ing conditions
 
mut he ,,,in;i,,mised. 
 Ge"lil,- polent-ia of indigenous Kenya goat breeds 
represenl , a bias 
I nwardr s,,rvviai of the animais udp, advers, conditions 
and, thi? rofore, produtivity is usunily low. An appropriate dun purpos,. 
gon requi res an optimal combinot i n of prduclivity traits from, highly
productive temperate germ plasm aid fitness from the indigenous germ plasm.
 
The F] has bee," 
 pl,,ven by the SR?-CRSP in 
Kenya tn be very suitable. 
Therefore, the major thrusts of this projert ar,: (1) 
to genetically
 
synt hesize a new dun' purpose gnl breed that 
ran thrive and produce nilk 
and miat 
in Western Kenya by combining two indigerous breeds, East 
 African
 
and Galln, and temperate breeds, Toggenburg and 
 Anglo Nubian; (2) to
 
roliler! 
 data to characterize both pri,,iary and anriJlary traits of the 
 new
 
synthetic breed; 
(3) to provide goals for other SR-CRSP projects and (4) to
 
collaborate 
with other SR-CRSP projects to initiat:e testing of the 
breed
 
under farm conditions as well as 
under experiment station conditions. A
 
stable breed is considered to be necessary for longterm 
benefits to be
 
realised by smn]lholders. 
 This composite dual purpose goat is referred to
 
as th l D'G. The breeding program being followed was 
detailed in Research
 
liiglights 1980-1985 and a sununary of mating plan is presented in Figure I.
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MAJOR ACCOMPLISHMENTS 

1. Development and Multiplication of Breeding Stock
 

Detailed strategies to genetically evolve the synthetic dual purpose 

goat breed (PPG) were presented in Research Ilighlights 1980-1985. In this 

Highlights, only the breeding plan in presented (Figure 1) to provide a 

picture of the genotypic composition and the timeframe required to evolve 

tile synthetic DPG. 

The four--breed composite synthetic breed is now entering 

nmultiplication, breed stabilisation and selection phase. The current flock 

at Olmagogo nunbers approximately 1438 head, of which 253 are East African 

(EA), :316 arte Galla (G), 376 are Fls and 193 are DPG. The composition of 

the flock is being phased, as planned, to reduce the purebred indigenous 

and Fls and build herd size of over- 1,000 DPG whi ch is a viable number for 

breed development. A major collaborative has been to provide goats for on­

farm research. Sittce 1986 a total of over 300 Fl fentales have been 

supp l i ed to Production Systems Project for on-farm testing. The four-way 

crosses are now beijw, produced in numbers and the project is at the very 

critical phase of breed development, stabilization and establishing progeny 

test ing and selectivo programs as a part of the prczess of releasing the 

breed to private breeders and making bucks and semen available for large 

scale distribution. 

2. On-Station Characterisation and Productivity Parameter Estimates
 

Data on various breeds and crosses related to productivity and fitness 

to the Kenya environment are continuing to be analysed to provide useful 

informat ion to develop "tech packs" for utilising DPGs and improving goat 

production for meat and milk in general. These include characterizing 

breeds and crosses for growth and milk production (Ruvuna et a]., 1985a; 

Ruvuna et a]., 1987 a,b,d,e), reproduction (Ruvuna et al., 1987a; Okeyo, 

1985 a, d) mortality (Okeyo et al. , 1986d) disease initni ty/resi Ii ence 

(Ruvunn 1985b), heterosis (Ahuya, 1987), milking strategy (Ruvuna et al., 

1987a,b; Ruvuna 1985c); carcass analysis (Okeyo et al, 1985c) and use of 

leeth as an age indicator (Okeyo elt D. 1987). Recently concluded data 

ana Iyses on effects of pregnancy and lactation, and growth rates are 

sumnari sed below. 
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2.1 Effect of Pregnancj and Lactation on Body !'eights 

Statistical anlayses of body weights of East African arid Galin
does have revealed that on average, 'Jos lose 1.0 to 2.0 kg
weighI (that is they are in poorest coniditi on) during long rains 
(apri I to Jue) Fnd arc heaviest (in good condition) during thr 
co Id, dry season (.I1I13 to October.). Estimated mature body
weights are 30 hg for" East African (RA) a] 35 kg for Galla (G).
Ma,< inum weight inicr'ease due to foetal growth is approximately 6.2 
hg (21) for EA and 6.0 kg (18%) for G. Maximum weight loss 
during lactation is approximately 0.6 kg (2%) for EA aid 1.9 kg
(6%.) for (I. The p-catical implications of these results are that

mtooing in the rainy season may result in poor- fertility levels dur 
ti) poor condition.,= of the does. luring lact ation/nursing it may
be necessary to Spplement does. Adjustment fartors for 
pregnancy and ]actation are r'equired for" anlalyses of irregu]a­
body weight data. 

2.2 Genetic Anaflyses of Gr'owth 

Additive genntic effects and heterozygozity effects from crossing
East African (EA) arid Galla (G)with Toggenburg arid Nubian are
important for birth s'ight and weaning weight. The Galla
provides a better maternal envi ronment than East African, 
however-, when these are crnssed with Toggenburg arid Nubian and
 
use(] as F1 dams, the mater-nal heterosis of the FA Fls is
superior. 
 The irnformat ion is very useful since the FA has
 
superior fitness 
 for Western Kenya arid its combining ability
(non-additive 
genetic effe-cts) with the 
 exotic overcomes 
 its
 
lower production (additive genetic) effects (Ahuya, 1987).
Crossing (f EA with G indigenous bre'eds has no significant
advantage in increased bir'th weight or- weaming weight. 



3. Goat Cheese Production
 

One aspect that has becomt populnr is the processing of goat milk ilto 

c-heese. Tlhl Breeding Project in collaboration with FAO (Food and 
Ag i cult urn I Orgonination), iDairy Training School, Naivasha have started 
pro,'essing che1esL' froml goats' nilk. Two types of cheeses (cheddar, ) 
are b,.i,ri,prod,,,:,.d. Result s show that the quality of gont cheese is as 

good as thai from rows . Becal:Ve the cheese is being produced using cheap 

local technologie,.; it Is anticip,,ted that this technology after perfecting 

will , iiit roI:ticid t0 t lie small holders inI West ern Kenya to process excess 
i,iIli. Already a Woen 's griourp in West c rn Kenya ( Bungomai,) is using simi 1ar 

teroo IO' l0iocss C This is an important st el, in the1 cow:OS heese. 

assessinent of int ailternat iye uses of exceSS goat ,il bypot m{ 1k the 

I li, kidun 113- or:;ia] I ho!drr e i ni,]i as a cooperat i ve. 

4. Out-reach Activities
 

(a) ThI' oi.t conductedil a Irai Ili ig workshop,on A.I. i n goats. Over 

28 par' icipants from different parts of Kenya such as private 

inst itut ion;, government inst it ut ions and private farmers 

attended. lP.sults from this effort indicate that Al in goats in 

Kenya is pr;, tical and the interest and infrastructure exist to 

co0llect and process goat semen. 

() The project in conjuct ion wit IihMinist ry of Agricultur'e (KARI) has 
part icipated Band exhi iti ed DPGs at Nalkr'tu show and Nairobi 

1,nternat innai show. 

5. Training
 

C. 0. Ahuya, A Kenya citizen, KARI conpleted his MSc. under P1 in 

January, 1987 and has returned as a research officer oii the Breedi rig 
Project . Ih.Is the second Breeding Project sponsored student to return to 

Itnhe ptoje, . (Three other Msc:. students of tie PI work directly with sheep 

and goals in Kenyal. 

I.S.F'.L. , 1eit pernianent resident, is worling toward a Ph. I). She 

I,:','i ved mii, Bveedlin Project Fund ing. Expected date of' conp I et i on is 

',',u,,.i , I 91.H. -AIso listed under Syst ems Project) 
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. . "tlowar'd , I.S. citize., is Workit if towa rd a Ph.D. She rece i ved 

ni nor Bre,:din g Project funding. Expected date of completed is September., 

198B. Howaid rerrived an Sc. at tll' llniversiit (f'Florida under SR -CUISP 

E':onorii cs Project. graduat e ass ist ant sil i p. 

F('I'UE, PU11 1 IIIARS 

The curren I'PMG doer are projcthed to reach .10 kg nt ur,: weight and 

:3.0 kg mi I k pet day at peak of I artation based ofn F] dat a. Opt in I 

selection [f.oals have ben determined tn ho 40 kg; Wfigrht and 1.0 kg mi Ik at 

peak. TI ams bi,n es t i ra I led baed o the data cll ect ed at 0 imagogo, that 

pro' iIII,-]t r Iy '1 gelnra t i rl ((G years ) wi 1 I he roqu i red to reach the 

sele.t ion goal of ,1.0 kg rni Ik per day at piali of I if,-tafion. Therefore, 

)1 ari-d Jlut tuit'', rI er 'h cIt i vji ies will h' i as i t owards breed 

11it! i 11 3 es tab] i si i i test i rigifi p Ii Ca s, al i I isat j ll and rot:y and 

seject ion prorglls. lih nctivities will ind ,,::),! 


scale t ipi,(a) Large illII h-at in.n and distributin1 ,f tie )iPG 

(h) Fornia t i on r f DIV' "Breed St,r i e t y" whir-i wi II in turn deve Io, and 

es t abI i sh i mrovemen t schiiomes by set ti ng tip mu It ipl i er herds with 

Cooper-at Iin9 arnmer-s meiebr-rs) to produce ,litt- flocks of the, new 

bre:ed for diff,:-erit ,roduct iori svstems ill nvia. 

c ) 	 Devol op and promo t(- oat milk prloni I s I g . cheese) and ninrke, s 

at village levels arid evental lIy at 1iat ,orralw level. 

(d) Fr jilt ftve imp] erten at i on Of 1o.011 breedti fig ploraii;S at nat ionra 1 

level 	by iitroducl iorr of rout iiie recerdiitrg, eval1a0tion aild progeny 

est I ri proredures i r cioprrnt i on wit h pri vat e farners. 

(e) impirove or) Al in Igont s (e.g. colI jc Ioi arillailhdsf-mn 	 linig) 

f AdnpI t ihe DI'G t O at h,.r product i nn ssn iS ri llriyl e.g. 

i t -liq iv, n i ry aid -.'iri 1 i i I-%t iIv' g,inI product i on ( Rtivulrr - pt 

a7., I ).J1 
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and rearing mnt h Is in Kenya. Anita. Prod . 16:237-242. 

fnVIunua, F., Caltuwi fl If. 	 M. Oleyo S. 1987.T. C. gt 1l3ackburn, and Chema. 
Ges tiat on Iengt h, nir Ih w,:ighlI and pre and pos tweaning growth of

ifigenotus tropi7al goats ati lhe it cosses with Toggenburg and Anglo
Nuh i an in Jenya. .1oura1 of Agriuiltural Sriene- (submitted). 

Ihivma, F. and T.C. Cartw ight. ,1987 Peveloping a dual purpose goat breed 
in Irnya. Wor] d Animl I Pv'i ew (submitted). 

Ex.tension Bulletins
 

('artwrih , 1'. C. 1986. Mend.-potentia]s developing 	 forT and in countries 
improved dairy goats. Proc. Third Dairy Goat Field Day, Prairie Vi o,:
lIlternat ional Dairy Goat Re.o.erch Center. (pp 21) 

,lbst ra't s 

Angl 	 i tI G. N. and T. C. Cart wri ght I. ]987. Fffects of crosshzeo'iing East
Afr 1cal, (;all a and Boer goats on body size, growt ]I rate and kid 
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N.S.,S';:,11i T. C. Cavtwrigh t and,] J. M. Shll ton. 1987. Reproductive
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l 	 . 1 . C. Cartwri lht , ( . A. Oke'o and lI.D. Blackburni. 1987r. Milk 
, i lI alit growi'th rates of kids under different milkinr meth ids of
IrOf i1;l g t I rredf.. Piut-. IV nI '1 Conf. on Goits 11: 5 12. 

If 	 ,, F I, '.1. Ca it wri 1ht , M.A. Okeyo, 11.D BlI aikburnIland S. Chera. 
I.I 	 -t. 'haractcriZation of intdi enous goats of heenyn for dunl purpose

l'l ii Ia1 1. Pr'l? ald postwealirg growth. Proc. IV IntI Conf. of 
,-,al I1: f :3 13. 
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Muhhlr? i , A.W., F. VUnnri II.
It, nid 11IaWk-uln . 198511. Fronnmics of s iunI aIledrr, ,i,, i kid( reaing pract ices for th,, as t A r i an,,ga I i1 

la 2ir.-', ell ria. Prnr. .lth SI?-C5S' ,nva orkshop, Kak anegaWst ynn

(pIp 17: .
 

Ilivurna, F., T.C. Cal lwriglit , N1.Ok oy< and S. ToI Inm. I19lf. Appraisal of amiat i ng s t ratel s? et ,Io, ci itelria for evo lviiig a dual purpose1n 1 
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Ruvtila , F. , 'F,C. Cartwrighli and A.M . Okey . 1985:.. The Ken a dutlI;nIr 'use goal It s de'c I oprnIn UI')r  sho l
i t y rr . - Sfl' Kenya- p, Kakajiwpag (pp 52'. a lit Pr.,h
 

Ruvuia, F., F. Rurnig I Wi J. KJ i o, 1. C. McGui r, T.C. C r twri ght, S. 
 Chremaand A.1. Okeyo. 19U b. Dual purpose goat potential in tsetse areasof' Kenya. V'roc. Ith SIK--CRSP Kenya Worklishop, Kalaineia (pp 58). 
Ruvuna, F.A,.N. Okeyo, T.C. Cartwright and G. 1. Lumiti . 1. Growth985,r.and suclin g patterns of kids grazed wit) tlheir dams. Profr. 4It i SF?-CRSP Kenya Workshop, Kakamega (pp 64). 
(keyo, A.M., F. Ruvuna , T. C. Cartwri ght and S. Gichora. 1986a.t roduetivit - parameter estimaLtes of al'a and East African Goats atOlmagogn. Proc. 5th SR-CRSP Workshop, Kabete pp. 141. 
Okeyn. A.N , F. Ruvuta, T.C. Cartwrirght and J.N. Male,-he. 1986b. Use ofkeethi 'g techniques to est ima r age in goats,. 'roc. 5th SR-CRsP

Workshop, Rabete pp 151. 

Okeyo A M F. Ruvuna, T. C. Cartw igln" ad C. I. Lumi t i. 198Pert 111 tY levels, postpart umn jt ervals and othier. reproduct i e'erfortin t ra i ts i n East Afri a(hill a and t heir crosses atOlniagogo. Proc. ithi SR-CRSP Kenya orfslip, Raka,-mga (pp 6.q) 
Okery, A.N., Kayongo MatI, F. Iuvunr and I. Wnry ih,.I 195b . TIh,behaviour and feedi ng pat I rns of t h, East African, Galla and 

"I(1Vi 1 oft Mnagogi.] PIroc. 4111I SR-CRSP Kenya Workshop,N)I. gat s 

Oh,1y,.. A.NI., NI. Wanty,,i I , F. Fluvuma W.N. Giciur, 1.C. ('.arwrighul ard .J.I'alra. 1985c. Compari sont o ed ible meat yields among differentgon I br<ds and crosses at 01llagogo . 'roc. 't It SI? -CRS1' Kenyahorksliop, Rakan,ga (pp 78. 

Ai1,,',',.. . R i ti lit,A.N. C() Alua, F. Ruvuia and T.C. Cart 41riglt
19!5d. Diseas, and proli fiar' characteristics of the Galla and theLast African goat breeds a Olmagogo. Proc. 4th SlR-CRSI' Kenya
worksliolj,, Rakamega (pp 83). 
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HRuvuna, F. , T.[C. Cart right, A.M.I1r."ding goals toward mouldi Ok1',, .1 K'tri uk i and S. Cichora. 1986.h: :{ ]o~ca :n~n'ns la ,'~,
B r~eiggaI~IOn iIli iigf t V:biol og iral omi un I s thIa t defi no'Overall exce,.llene 
of a dual purpose goal. 1986. Pro,. 51h SR-CRSI'
Workshop, lahele pp. J.4] 

Theses and Dissertations
 

Ahiya, C'.C.. 19f17. Est imat ion of direct acndd t ive, maternal additiv,ro i ,ro t and maternal heterotic eff':t s fromt crossbreeding oats i f)
KpnyaM.Ies is. Texas A& lini versiy, College St ationS'. (55 pages)' 
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SYSrEMS ANALYIS PIRJECT 
Resident Scientist: Franciq fluvunn
 

SYSTEMS ANALYSIS AND) SYNTIhESIS OF SMALL RUMINANT 

1'11OD[ICTJON SYSTh'MS 

OBJECTJ VES
 

The maj or routf, of ncroplisi i ng improved smnll ru:inant produc t i v i ty 
is by devloing low -cotst tec:hmo logies in lino, with the aspirations and 

IWonet (if I i. farmr Ti.the pr oe.'ss rrquires es hblishing systemal i researh 
s f.rat eg i .s of f i r.: idenI i f yirip I ho pro.? Iemn, fo I I owed by dev,. I opilieii t 1)f 
the t erhrue ,, and I as Ily tes t i ng ntnd eva] un t i oi of I he t echn ] og i esI i es oil
 
stat ion aid ,,l far'i. 'l'hr is w,, Single ,oristra r! Io productivity, but 
usual I y sev'ra whi l inI,-rn! in n dyrm.ic ind co,,p Ix manne-. ThIe 
,:,1tp],:' ity makes it i lipos';l Il fot aly o. scien if!i, discipline to predict 
rep-'ItCLSS f chinr1,.is Iucelllof i ftr in to ihe 1i oisls eII.pro0duct Tberefore, 
the pri mmarv goal of the S','s tinis Analysis Projerf has ben the evalt alion of 
varyin g produr-lion prnti!'es as t hey relate to tle total performance of the 
f l')ch . That is, Ielit'?erI ohjo- t ve has been t o conduct systens 8ra.iO ses 
of I he produrct ion Sy.'t ".F, ; rt i fy i ol ogi cal ipliut s ( forages, hIeed i frg, 
health arid animal ,ilr.,eii.,ii Ireqrluired to reach offt ake goals and/or sont 
out pra I ices into op i ,iil cor.binal i ls or packnges ill hiologicn1 and 
11',0.o11i r terms with;i th ,'fcasilifle constraints (if' tihe small ho] der. The 
di reIl effert s as we!l n.s fIhe intIrart ions among t-he inputs and out puts nre
 

acoulr t ed fcr s imu 1tVoos 1 ..
 

MAJOR AUCTCMPlSIT[EN''S 

Mnjoi simulat ion studies have focus:-d on th, three areas related to 
niaiiag,niler, rfu t ri t i oil and di fferei! gero types for iirrreased goat 
product i vi t . The IesulI(s are su.ili'u istc r below. 

1. Siall holder Wesninag St rnt,-gy for lticrerie-d Coat Productivity 

BeCa-us, tile milk Of ccti 10,' is to b,( divi ded bet weeri USO by litutiiias 
nid 6 it rr I ial t hthis, iS k id - reeive ndeqrlit P milIh to. assiur il 
apll 1r1 ip e Ia,v, if growth . Thr,?fole, it -,as of iiteiest to deterlsr,. 
h, iitsi, woult r,'s,'onrd .ifwraned a 30, 60, 90, 120 and 150 days. It wns 

a'1s.t-.ie,, Ihat k i d- were alloowed to take up to 0.5 kg of milk per d0y. 

http:a'1s.t-.ie
http:chinr1,.is


Simulat i on results wit 1h bas.. forage ( forage nm'ea 115y avai I abl Ie t o tilt! 

Farmer) revealed (ihat weaning could not be pra't ic'ed at less than 150 days 

of age. With improved levt'is of nut rit ion , weaning could feasibly be done 

as eatly as 90 days of age, Becaww, milk intake for the kid is limited 

,
(0. kg,,'ay), improving nutrition did little to increase weaning weight; 

however, yearI ilg weighls were im:zeasesed approxiimat ely O0% and IIilk 

product iio increased from 30 to 11,10. Ta I lam t al. , 1986) 

A fol ow up s i tu I at i on s t idy was done t o quant i fy fI ock productivity 

pot enI ill t earl y weaning and feed supplementation regimens. Thesea unl 

regimiens Were nianagenien t opt ioins to increase product ivi ty of the 

smalIhol der farms i n Wes teln Keiiya. Data and experietice from other SR-CRSP 

projocts were used to determi nt forage vesource levels and quality feasible 

oii the sma1 1 holde" falms. 

'Nwo goal g,,notypes we '- cnsidi'red: a target genotype of 10 kg iiiat uro 

Ii vew i gh t and I I; d inilk yield at peak day I)f lactation and ail 

int ermedi at I geimt ypt, oF simi Iar mat Ii-e live wi-i ghI but a I owe" milk 

prt en1 ial of :3 I(g.'d. 

Simulation results indicated increases of 78.4I kg in dairy doe milk 

per lactatior; and 1.1, kg in kid yearling weight unreer supplementation and 

emn ly wi-aning. Does also were able to sustain longer lactations. 

Flock producltiv it y of the 40,/:3.0 genotype was higher than that of the 

.10/1 .0. The 10/:3.0 gelltype produred an annual average of 238.') kg sale 

W,.i ghlt and 1901 kg of dairy milk whil:I he 40/ .0 genol 1ype p'odtICed 198.7 

kI. sale weight and H138 kg of dairy wilk. In addition to nicet ing famni ly 

nee,.,ds, surplUS iIik sold could r-eal1i ze cash i nfl ow, Toget her with sale 

weiglht5 totial cash it'low could alp 'x)>. ilmat t-hSlh. 10,804.00 per annumi. 

'I'ie simulations demonstrated tilt biological feasibility of i ncreas i ng 

pi-odtnit i vi I offiake by early weaning ant supplementation. The feasible 

flC,,k Si , lilay be limit b y the non biologii-al constrainls and subsequent 

li oducIt ltll off't ake lowered. Nevet he less, ear ' wean i ng wit Ih 

sil l,.Ien tt at i o1)1 i an gidividuai ani nial basis has gr-eat potential of 

1ict-Ias1ng goat ment and milk offtalc ]eveIs tinder smallhoder" envi ronment 

ill Wetri:rnl Kenya. 
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2. Potential for Intensive Smnllholder Goat Dairies in Western Kenya
 

h) Ihi s -- , 1 i: o f siiuInI itons tihe int er ,st was to determine if 

dedicat iri speci fi, land arena (0. 1 ha) t o forage product ion for dual 

pur-poso go;its had aniy advait ag,-s for smallho]dt.rs (Tall am et a]. 1.986). 

Three germt.pes h, niat tr- s i-e,,pn 1act at i on pot enit inis,(Hds i inntI bY 

weiri 'mil k ,pr day in kgl, of 4(.,'3.0, 0,'4.0 ard 50/5.0) were tested in a 

,Sri ('s of S i"ulat ins. ResullHs Showd thai by drw']Opirig, a dedicated 

fo I'.,I on tIe l nil k pto,]ur i. in Was mlore? Cots i S t e I Ii rough.+ut the year, 

'he 10/3.0 InotyJ)e produced n hi ghr l evl of kilI uffI ahe (15.5%) but 

lowor dairv li l vi,,lii (m1l.k-%). 'leh, 40/3.0 nls, in, a 1T lower biological 

effiriency than the 1(,/,J1.0. 

r,, I' II s i muni] iti Is frll lIhI produ'-t, ivity ,of driry goIt : utilizing 

data c,:ll-c,' l otno t1e1 Forage,, E'oniom-ics arid lmpedinrg Projects of till SH 

CISII we,. I-, rforc"d (Carltwri gh ,t Pt n]. 19R7). SimulnIdl product i vi t. 

rosu I. S o)' ih,I1 ,,w ,in I p rpo,,? bfi f te d (7iP() be:i lr dove,loped by the Breodiirg 

proj,-ct shoird it was almost as product i v-, and mn o robust, t Ia, dairy 

goat breed t y'pes of hi ghiet. e. t i a 1 .ii mulat,'d DPN fl1ocks of 50 does 

produced IF, 1]] Ig of dairy mi11< md I, 12.q kg f so le an i ima Is prr year. 

ellrd irig oil I ,,a t i oI aid fi ntI iIi ze pra I i r,- fa ril s i ze requ i 1r , ranged 

fron about 3 to R ha. Various priceicos scenarios were used to proje-t 

gross income and i ncome over costs of forag, product ion, dairy eal 

surpplement and antielmint ics. The approximated gross ret urns were of 

suffi cient magriitude (1,000 to 30,000 KSi/ha) to encourage further economic 

artin ys is and devel opment a1 research to esp]or- tih, feasibility of goat 

dair ies as oim alt ernat ive to tradi iional cr-op product ion for some farmers. 

A mjsr rori-rriii n the ass.rnilt ions WAFS 1l111t of a market for goat milk 

%ihi,'h is not es tablishwd. Thie curtisit situation would have to be resolved 

tI'forr ilei frns ib liy .should be C'\plor,-d. Anotier assumption was thai the 

O',Iss k ids and ,'ull does we:re so], at slattght er price.9. IirprovudL DPG ki.1F 

*,,. , ' I in i highr- pri ,-,.. I' , frver- fari.,,'- ), e l t ,h t-r:1rl Is hay'' ,r 

r,:,i Iir, i rll Ii:a ion.z fir..st, JMI k d i lrr-overiit in goa'tIt1 ,offtAPe cam 

' I ,oli ,,',-by drdirating small land areasq for rowhifig fora<, for goa s; 

Midl s , '],* I.imi .10,1. 0 g" otyl, w,hich is the tar ot genrIot ype for time thIn 

~ i" i". r.,,;,t a+insanhigh l vol of robustness erhab ling it to I'rtlirt' if' 

10 1 i nra;)r, a ril~ roveIl prlr si f13t ioris.I W' I I ,uc t i on 

'IA
 

http:smallho]dt.rs


FUTUIRlE RESEAR I DIRECTION 

There are runy quest ions that must be addressed reinted to examining 

and quant ifying the effects of single variables varied over a range and of 

combinalions of variables. These variables include nutritional, breeding, 

management and health practices as well as marketing and economics. The 

nmajor effort will be to integrate the data and information from lthe various 

projects together to develop optimal sets of practices (packages) for the 

smnllholde, Initi1 screening will he Inst.d on biolog ieat/physicnl 

efficiency and Ihen, after screening, the selected sets of practices will 

be suI)jecited to economic analysis tby the Economics Project. That is, the 

general objective will he to continue conducting systems analysis 

si mulat ions quantI i fyinzg effects of pract ices, dtern ine input required to 

reach producttion goals andl or sort out practices into optimal combinatiots 

or pacages. 

COLILABORAT1 NG PERSONNEL ON PROJECT ACTI VI TIES 

Pt'incil'el Ilnvestiliatc 	 Isfituti , 

T.C. Cartwrigh 	 Texas AIl iivers it y 

Jestrth Sci et is 

F. F/uvtna 	 Texas A&M liniversity 

Iost ('ourn t r Co -ot'kers 

S. Ta I aim KARI 

A.B. Carles Nairobi University 

C. R. Field IPAI, 

'. S. Co-WotwAet's 

11.11. Blackburn, Research Scientist Texas A&M University 

I'..J. 	 Howard, Graduatne Assistant iIt 

it,1.(. Sandei s, Assuci ate Professor 

.X Baker, Assistant Professor It 

.. W. Bssett, Professor " " 	 " 
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ANIMAl, NUTRITION AND MANAGFMENT PROJECT
 

Resident Scientist: Patterson Poli Semenye
 

OBJECTIVES
 

The overall objectivp of the Nutrition and Management Project is to 
develop and adopt goat production systems to the needs of smallholder 
in Kenya and other countries in the region by emphasizing the use of dual­

purpose goats to produce meat and milk. Specific objectives are: 

(i) 	 To develop nutritional and management strategies to match the 

feed resources that are available thr'ough tle 5'ear with the 

requirements of the goat, at different stages of maturity and 

levels 	 of production. 

(ii) 	 On-farm evaluation firstly, under researcher managed and 
secondl y under farmer managed to ascertain whether 

in terventions are technically and economically feasible for 

smallholdr farmers in western Kenya. 

(iii) 	 To multiply dual-purpose goats for on-farm evaluation 

(iv) 	 Training of participating farmers, support staff and 

collaborators
 

Research activities are based on-station at 
Maseno and on-farm in
 

Kisumu, Kakamega and Siaya Districts.
 

MAIN ACCOMPLISWENTS
 

1. Rid Nutrition
 

In pursuit of milk production from does 
to improve the nutritional
 

status 	of family members, only surplus milk should be taken. Surplus milk 

is hereby defined as what is in excess of a kid's requirement or milk 

extracted following successful weaning. Once the sharing of milk is not 
light, and is usually in favour of man, it leads to slow tr'myth or death of 
kids. For dairy goats supplemented with concentrates production of surplus 
milk is achieved easily unlike for goats on forage alone. Collaborating
 

farmers in western Kenya feed their goats forage alone for' they' can noton 

afford concentrates. So for" these farmers, means of making more milk 

available to mal must be sought. 



Following are results of experiments that have been conducted aimed at 

the goat kid:rational sharing of milk by man and 

Brown ant Nderito (1983), the.1 Out of the results of two trials by 

was found to be 10 kg. For attainment ofoptimum weaning weight 

this weight kids consumed 60 kg of milk. Surplus milk in this 

product ion system is therefore milk in excess of 60 kg per 

lactt ion. 

1.2 	 A follow-up experiment on the optimum weaning age, was on 

et alappropriate milking and nursing management system (Sidahmed 

1984). In this experiment ad lib milk consumption (Treatment 1) 

cont ri)ut ed fastest growt i rate of kids compared to others 

consuming exactly all (Treatment 2) or half (Treatment 	 3) of 

fastertheir dam's production. Although Treatment 1 kids grew 

had no di rect nutritionalthan Treutment r 2 and 3 kids it 

the slow growth of Treatment 3 kids, manbenefit to man. Despite 


it he half of the milk
benefitted from for obtained 	 yield. 

1.3 	 This experiment was aimed at closing the gap between the growth 

The strategy employed wos creepof Treatments 2 and 3 ubove. 

etfeeding an appropriate forage. The experiment (Semenye al 

1986) had five treatments. The treatments were: I-forage -total
 

three
sticklingIruuen liquor, 2-forage+total suckling; 3-forage 

quarters suckling; 4-for'age?4one half suckling; and 5-total 

creep feeding the results of this experiment.suckling. Due to 
Milk offtakehad Treatments 3 and 4 excelling in 	milk offtake. 

This experiment brought todid not affect growth of the kids. 


that when kids are denied milk they compensate
light the fact 


foragefor the shortfall by higher forage intake. However, the 

must be of high nutritive value as the sweet potato leaves and 

succulent vines (SPY) used.
 

tht success of SPF as a creep forage, it was used inI.1 	 Foll ini 

et 1987) as replacer.another experiment (Semenye al a milk 

There was no difference in growth performance between the kids 

total access to their damsthat weir weaned on SPV and those with 

milk. A major and significant difference between the treatments 

were was in milk offtake for home use. From the does whose kids 
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wenned to SPy, each doe was milked 87 kg in 120 days. So by 

utilization of SPY, which farmers grow as a crop, the accrued 

side benefit was 87 kg of milk or in monetary termS KShs.587!= (1 

US dollar = 18 KShs.); furthermore early weaning has the added 

advantage of enhanring rumen development. (Semenye et al 1986). 

SPY is an id,-al milk substitute, because of its chemical 

composition and because nearly all the farmers in western Kenya 

groi-' it. Sweet potatoes are grown in small plots with an 

estimated sire range of 16 to over .50 sq meters. From the 

smaller plots stiff icient SPV can he harves ted to meet the 

requirempnts of a kid, of 30 g. DM/kg body weight/day. The 

rhemi al composition of milk and SPV are comparable ill that, tlel 

moistiure content and digestibility of milk are R5 and 86%, while 

for SPY are 80 a] 720 respectively. Out of the results of the 

above five e'eri imfnt s, a rationnl way of taking man.imum iiii 1k 

offtake without injurilg the well being of the goat kid has been 

found, T'hef, recommendn t i on to the farmers is to avail goat kids 

SPY ad Ii b from the age of two we|eks until they attain 10 kg 

Ii vewei ght . So with the milk replacer farmers should milk three 

quarters of 1he yield, while the remai ning quarter is left to the 

kid. Continued nutsing of the kid is necessary as it enhances
 

milk let-downii ani it reduces cases of mastitis through stripping. 

Research is underway of other suitable milk replacers such as 

Tylossema spp. 

2. Doe nutrition
 

A shortage of forage on a year-round basis is a constraint limiting 

goat production on small farms of western Kenya. This is due to small farm 

sizes with a mean of 1.9 ha and a range of 0.2-9.6 ha; in addition these 

farms support large families in food production. Consequent ly, livestock 

are left wi t h homestead compounds andt| commaria I propert ies whenever 

"
 W1.3 i ,a1 i" a t he"i r onIy r ,,,11,,I f ,nis t lur . Theise pastures are tiot adeqtialte 

for meet ing both maintenance and production requi rements of livestock. 

itfact by using the colnventional stocking rate reromm,ndations, these farms 

would be classified as overstocked and in danger of experiencing high 

mortality through starvation. Goats and other livestock therefore survive 

in this production system through utilization of dual purpose crops and 



crop residues. The major crop in western Kenya is maize. As every farmer 
grows aize its stover is available in each and every farm. It however, 
has beetn shown that maize stover is only good for meeting maintenance 
requirements of a doe (Semenye et al 1987). Nonetheless, for this to be 
achieved th. maize stover has to be chopped into lengths of 5cm and treated 
by soaking in water or sprinkling with either molasses or comnon table 
salt. These treatments enhance intake. Other crop residues available are 
sorghum, beans haulms, bannna and mango peelings. For the peelings due to 
their casual and low supply no feeding strategy based on them has been 
researched. 

For production of milk from the small mixed farms, the does have 
access to pastures around the homesteads and couunal grounds, green maize 
stalks, 
 and cut and carry fodder. As a percentage of body weight dry 
mat ter intake for the does of western ienya farms is low. Consequently 
their average milk offtake per doe per day is half a litre. Inorder to 
increase milk yield, concentrates feeding is necessary as it facilitates 
higher intake. Unfortunately in this farming system, farmers have no cash 
to purchase concent rates. As an alternative to concentrates
 
supplementation 
 with protein rich forages, which farmers can produce is 
promisi ng. Some farmers are already supplementing. Consequently the 
effect of supplementation is reflected in the large standard deviations of
 
mean milk offtakes. 

3. Side effects of supplementary forages when fed as sole diets
 

Following establishment of a fodder bank or hay the tendency of a 
farmer to feed that fodder or hay as a sole diet is very eminent. Some of
 
the fodders and hays such as Leucaena leucocephala (leucaena) are known to 
have toxic effect if fed by more 
than 30% of the total diet. In an effort
 
to establish, whether kids fed fresh leucaena forage from the age 
of two
 
weeks would develop degrading microbes of mimosine 
and 3-hydrox-4(IH)­
pyri done (D1lP) a trial was conducted. In this trial kids from the age of 
two weeks onwards were allowed to suckle and to feed fresh leucaena only. 
Results of this trial 
indicate that the kids did 
 not develop degrading
 
microbes as a result of having been exposed to leucaena as the only forage. 
Farmers therefore have been advised on this side ofeffect leucaena and 
also to know how to recognize signs of toxicity. 
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Sesbania seshan (sesbon ia), anot her Icgum inot fodder tree is known t , 
be toxic to monogastrics. In a trial at Maseno sesbania sun dried leaf 
hay, when fed to bucklings exhibited signs of ciinical toxici ty. This 
meant sesbnnia as a sole diet has deleterious side effects to ruminants as 
well. Sinrie the conclusion of this trial another trial has been started 
with fresh sesbrania. Preliminary results of this trial indicate that fresh 
sesbania as 
a sole diet is toxic. When the trinl is roncluded it will give 
on indication of safe feeding limit of sesbania. 

4. Minerals
 

Our work in mineral status (if DPGs and forages in western Kenya has 
established phosphorus, sodiun, potassium and zinc as deficient and copper 
as nmrginal. Other minerals not analysed in this experiment such cobaltas 
and molyb1denu11 could very well be limiting animalI performance. In the 
light of these findings a suppIr-nimntation trial is p1anied to gauge animal 

response. 

5. Goat multiplication
 

Following an out break of brucellosis and reduced funding tile exercise
 
of goat nultiplication 
 has sharply been restricted. Nonetheless 100 cross­
bred maiden does (Toggenburg x SEAG) have been produced 
and placed on
 
far-Ms. 

6. Technology packages (tech packs)
 

In preparation for the farmer managed phase of FSR which began in 
September 
 1988, tech packs have been produced to go along with 
 the DPGs. 
These tech packs will be evaluated in this phase of FSR and those found to 
contribute positive]), in DPG production will be recommended for extension 
while others will be amended, dropped or highi ight need for further 
research. The titles of tile tech packs are:­

6.1 Nursing strategy
 
r,.2 Sweet potato vines 
 os n mill replirer for kids 
6.3 Appropriate utilization of crop residues 
as feedstuffs
 
f.4 Feeding a DPI don for production of milk and kids 

6.5 Tetheri ng
 
f,. Mnating schedule for dual purpose goats
 

6.7 Feedstuffs presentation
 



6.8 	 Milk and milk hygiene 

G.9 	 Housing 

6. 10 Gradual weaning 

6.11 Know your goat 

7. 	On-farm performance of DPGs
 

Average milk offtake per doe for household use is holf a litre per day 

in a lactation period of 100 days. Mortality rate of kids born on faris is 

13%. To the age of six months there was no signifi cant ( PO .O05)difference 

in weight gain between male and feiialte kids. After the sixth month nile 

kids as expected gained significantly more (P>0.05) than the female kids. 

At the age of 7 ionhs their mean liveweights were 13.1 and 13.6 kg and at 

12 months 16.6 and 20.0 kg for females and males respectively (n=122). 

8. 	On-farm monitoring exercise
 

8.] 	 In the last report ment ion of 200 DPGs already on-farm was made. 

These PGs 'continue to do well. In this report I wiould like to 

share wit 11 ou results of our monitoring exercise concerning a 

farmer from Masumbi c lust er. This farmer is aged 37 and is 

married. Thin size of his landholding and other parcels he has 

access to is approximately 0.5 ha. What has he done with the money 

out 	of [)PG sales?
 

a) 	 In 1985 he sold a buckling for 150,/=. Out of this sum he used 

75,/= to rent a plot for cultivation and the remaining 75/= for 

domestic purchases.
 

b) 	 In 1986 he gave a doe to a relative, who was interested in
 

acquiring a lPG. lie also sold a cull doe for 500,/=. Front this 

doe's proceeds he purchased a pail for 35,/=, a blanket for 

100, , food for visitors10',/, sandals for himself 16/= and 

home supplies for 247,/:. 

r) 	 In 1987 ie sold five goats and fetched 1170,,':. He used 120,/= 

to pirchiase home supplies, 200,/ to settle debts and 850,/= was 

iscd at; an inil ial capita] for his wife to become n fishmonger. 
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8.2 At monthly intervals for a period of two years, hundred andone 
eighteen tLPGs selected randomly from Pach cluster have been 

followed for a day, to determine their daily a,'tivities. Results 

of a day's activities nre: 

]. 	 Mean time spent (ninutes) resting standing 105 SD 60, resting 

lying 68 SD 56,ruminanting standing 37 SD 29, ruminanting 13i ng 

62 	 S) 44, playing 7 S1) 6, browsing 138 SD 112, on fodder 118 SD 

U, 	 grazing 130 SD 101 and total duration out-doors 577 SD 105;. 

2. 	 Water intake 779 SD 717 il; 

3. 	 Cut and ,:arry as-fed 3 SD 2 kg; 

4. 	 Tethering rope length 4 SI) I m, change of tethering station 2 SD 

1.5) mean liveweight of observed UPls 31 SD 5 kg. 

SD 	 :- standard deviation 

Table 1: On-farm inventori' of NIYs 

.. 	 . ............. -1 
 -- - - --..........-
 -

Sex 	 Fema l ps Ma I es 
- ­

---------------------. f---~1- i - - - -I 	 - - -I I 
Age 	 01--6 17-12: 1-2: 2, 1-6:7--12: 1-2: > 2:Total:
 

:Mo. Mo. Yr. Yr. Mo. Mo. Yr. Yr.
 
-OI,3-C1Ii[&F-: 
 . ,..
 

Itami si (23) 14 6 10 35 7 7 f, 5 
 90
 

Masumbi (18) 6 8:15 14 1 6 3 53
 

Haimosi (21) 6 5 2 31 13 7 0 11 78
 

-us-l ers.. 	 . .. . . . . .,
 

Muhlada (35) 30 40 70
 

[tabour (35) 1 35 35 373
 
Lela (11) 1 11 I 1 
 22
 

In 	 brackets number of farmers 

2,1
 



9. Out-Reach Activities
 

a. Project scientists have participated in and presented papers at
 

various scientific conferences and workshops overseas and in Kenya. 

and materials on goat1). Project scientists have given training lectures 

of the Ministry ofnuttrition and manag,:ment to technical assistants 

from local non-Livestock Development (MLD), field assistants 

,rgani zat ions (NGOs) , women groups and other farmersgovernmental 


over the years.
 

c. 	 ProjeCt in conijuMn' i0on wit It ot her SR-CRSP projects and MLD has 

DPGs at the Kisumu, Siaya and Kakamega annual agriculturalexhibited 

eh ib its have attracted tremendous interest fromshows. 11hes e 

especial] y on the mi Ik yield potential of DPGs. Onesltowgoes and 

quest ion that is always asked at the shows and field days with DPGs 

goats or tell me where to buy some?"is, "can you 	 sell these 

10. Training
 

Levi Musalin wa:; admitted for a Phi) degree with the University of 

the future of SR--CRSP (beforeFlorida. Due to uncertainty in 

did not sponsor him,extension was gianted) and funding the Project 

as it could not guarantee financial support for approximately three 

academic years. 

MAJOR PROB 1MS 

meet goals of a. 	 Due to budgetary cuts the project could not its 

250 DPGs for on-farm testing and for conducting experimentsproducing 


in 1986/87 FY.
 

cut-backs, outbreaks of brucellosis and orf). In addition to budget ary 

curtai led production of DPGs for on-farm testing (As a result of 

DPGs have been produced by NM for
problems (a) and (h) above only 100 


on -farm test ing)•
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FUTURE PRIORITIES
 

Plmned ful Lre research nct ivities of tho project include:
 

n. Testing of DPG technology packages under farnier manged trials in the 

new clusters of Mluhnnda, Rabuor and Lola. 

b. Monitori rg and testing DF'G technolnfg packages under researcher and 

farri'r managed trials in the old clusters of flamis i , Kaimosi and 

Masumbi . 

c. Collect ion anti arinysis of dnta for writing papers for local and 

i nt,'rnt i on-- I jourInals and riearch reports. 

d. Fostering closr links ,wit the ext ens ion staff of the Miinistry of 

I ivestock ,.e,? ,prit through joint participation and co-sponsorship 

of fari,-i-s' gfroup ,ri,i.is workshops nnd open days. 

,'.Up-dating aRid revising of the DPG tecinology packages as necessary. 

f. eve Iopmellt of simple process ing techriniques to optirnize the, use of 

agricultural by p'oducts and crop residues for feeding ruminants. 

g. Assessnurit of m i 1k prodution poh-ticia] of DI'Gs under di fferent 

ferdirg regimps. 

COL,AIIOA1'I N(O I'EIISONNEI, 

a. Personnel Based in Kenya, 1981-88.
 

i Collaborators from fhe Ministry of Livest ock Development. 

- M. S. lihainga, B.Sc 1981--86 
- L. Musalia, D141, M.Sc 1981-87

Maseno Farm Manager --W. Ochienug, Di;,. Agric. 1981-
Laboratory Aralyst FE. Chavul mu, Lab. Trchnologist 1981-83 

-N Odero, Tech. Asst. 1985-
C. Afande, lip. Agri. 1986-88
 

-MN. Shis'a, Tech. Asst. 1987 
- . S i nr,1 uJYVM 1988-

J. MurJ i(1 )VM 1988­
-1. Wnlch ira IlYN 1915-87 

ii Winr-ock lilt ernat iora I - :t.J. Boor-, . sr 1982-83 
V. L. Brown, Hill. 1981 83 

- A. E. Sidahmed, il). 1983 R5 
- P. P. Seynenye, Phi). 1985- (current

Resident Scientist in Kenya) 

iii Field Assistants ard 
Elnun-rat ors A. AMuh in . Ii. Kiguhi, E. Ohir Ieng, 

-E. (Itieno, P. Nuklhqana, B. Amiiwm, 
-- A. Astiba, .3.Amangnln, 1. Osonro, 
B. OkuPiro 

iv Office Assistant - P. Pacha 
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b. Winrock Personnel Based in U.S. 

Principal Investigator - H. A. Fitzhugh, PhD. 1981-
Research data analyst - J. Labore, PhD. 1988-
Systems analyst - R. hudgens, PhD. 1988-
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FEED RESOURCES PROJECT 

Resident, Scientist: Moses Onim
 

OBJECTIVES
 

The general objective of the Feed Resources Project (FRP) is to design 

a(d test feed producti on sys teNis appropriati, for DPG production for sm11l-­

scale farnms in Renya. Spe-'i fir objectives i nclude: 

1. Evaluation of feed production from by--products and residues from 

food crops typical to sinallholder farms in W. Kenya. 

2. EvalIat i on of t h producttiviiy of food and forage from multiple 

croppi nig systems involving mixture c,f food and forage crops over 

ti,,: (rotation) oi space (intercropping). 

3. 	 Screen i 1it of for'ige crfops whicli have shown potential in similar 

product ion environnnts inn Kenya and other tropical countries. 

4. Evaluation of' the means of preserving forages and maintaining high 

notritive va1luies of feed surplus avai lable in rainy season for use 

in dry season when feed is in short supply. 

5. 	 Evaluation of the fertilizer valte of goat manure for food and feed 

crops. 

6. 	 Identify and support qualified candidates for graduate training in 

the U.S. or other academic inst i tut ions. 

Research activities are based at Maseno, where various forages are 

screened, tested and multiplied for on-farm evaluation in Kakamega, Si aya 

and Eisumu districts and also for laboratory analyses. 

MAIN ACCOMPLISFF ENTS 

1. 	Sesbania Germplasm Collection
 

Th, Smnai 1 Ruminants Collaborativre Respnir,Th Support Progranimmr (SR-

CRSP) has in the past c:arriedt out a number of agronomic andl nutritional 

studies with Sesbn ia. Most of these studies, however, have been on 

Sesbania sesban vat. nubica. 

n 



In 1987 the Feed Resources Project of SR-CRSP submitted a proposal at
 

the PANESA meeting in Arusha for a sesbania germplasm collection to widen 

the genetic base of the species. An exploration and collection mission was 

therefore organized to take place in Tanzania with funding fromu IDRC. The 

FR? project participated together with ILCA, Tanzanian livestock research 

organization (TAiIRO), and the igandan Forestry Department. After this 

mission in Tanzania, the FR project mounted a similar collection in western 

Kenya.
 

1.1 Collection in Tanzania
 

This started on 6 July 1987 in Dar-es-Salaam and ended on 6 

Sept ember 1987. It covered the Coastal Low] nds, 'rie Plateau 

(the Sothern, Western and Central), and tie Uip]ands. 

A total of 161 accessions belonging to 12 species were collected 

from the various ec dogica] zones of the country. The majority 

of the accessions belong to S. sesban (65 accessions) and S. 

macrantha (45 accessions) reflecting their broad distribution in 

Tanzania. In terms of altitudinal distribution, S. sesban var. 

nubica is well represented across a wide range of altitudes both 

below and above lO00m. Only S. kenyensis occurred at altitudes 

above 2000m. 

1.2 Collection in Western Kenya
 

The collection in Western Kenya was in two phases. 

The first phase started on 15 Septembier, 1987 at Maseno Research
 

Station covering parts of Kisumu, Siaya and Kakamega Districts.
 

This was mainly in the lowlands at altitudes between 1140m a.s.].
 

at Usenge, Yimbo and 1463m at the Maseno Equator point.
 

During this phase a total of 33 accessions of three species were
 

collected and most of these species were S. aesban var. nubica.
 

The others were S. macrantha and S. quadrata.
 

The second phase of collection started on 5 January 1988 and was
 

mainly towards the highlands. The collection route went through
 

Kakamega, Webuye, litale, Eldoret, Kapsabet, Haimosi, Majengo and
 

K ilia.
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In this phase n total of 28 arcrssiors of three species were 

col lected. Aga i n the majori ty worre S. sesban var. nub ica the 

rest being .,S. Pincran thm and S. quadrato. 

2. 	Sesbania Screening
 

In mid 1987 a large field of Sesbania sesbat var. nubico was 

estabI i shed at the Maseno Regearch Station. The seeds were collected 

locally from the naturally growing sesbanin populations at Maseno. After 

four months of growth, n total of 200 sing i, plants were randomly selected 

and tagged for subsequent so troninig work. 

The charact ers being scored from these plants include: 

i. Morphologira1 char nrt en s - eg . plant height, number of primnry 

branches, 1 -||gt h of mature leaf, etc. 

ii. 	 Fred qual i ty characters - eg. palatability ranking by goats, 

foaminess of leaves, ('P, JVIiDMI, etc. 

iii. 	 Soil fertility factor:: eg. estimated quantity of leaf litter, 

numberm' of Iodules over n .30 rm length of 3 nar' surface roots per 
plant. 

The screening w.rh still cont inues and some of t.he data already 

collected is be i ng fed into the computer for aritysis. From the data 

already collected it is clear thait there is a wide variation in most of the 

characters being scored. The ntumber of primary branches for instance, 

ranges from 33 to 99 with a mean of 58 and a standard deviation of 11.90. 

The mean number of nodules from a 30cm length from the stem of 3 near 

surface roots also varies from 4 to 96. The mean weights of these nodul es 

varies from O.Olg to 2.60 g. 

3. 	Sesbania Toxicity Studies with Goats and Poultry
 

'hen goats were fed on a sole diet of Sesbaria sesban var nubica for 

r:,.v'r,! ,,,im ths. they develir-d ill hiealth and some died. Alt ough we have 

not com, across any publ]ished report on sesbania toxic ity to ruminants, 

thwrro are reports that sesbania is toxic to poultry. Sot h NM and FR are 

co1duct i rig expriments oir ideal levels of feedi ig sesban ia to goats. 

'l'ox i ri t y studies with poul try are to help us determilie the type of toxins 

tit may be involved. 



4. Forage Tree Nurseries
 

Legume t rees have been found to enhance food produt-tion from farms 

through forage product ion and nitrogen fixation. Recommended levels of 

i norgan i c nit rogen fer t iIi zers are not prac t i cal in smaI] sca I e farmi ng 

sys t ems, Although tree legumes may not fix adequate nitrogen to boost crop 

product ilon to levels comparable o t hose of inorganic fert iIizers, they 

have been found to support subsistence crop production in sma Il scale 

farms, Legume tre.s also provide quality forage for supplementat ion of 

straw-Ibased diets and fuel wood. It is due to these properties that legume 

trees have been adoipt-d for hedge row and all cy cropping. 

In Masemo Resea-h Stat ion, leguote trees have been found to establish 

wll iI the fiel d ,'] ,h fti-st raised in polytlhene tubes in the nursery t hon 

when planted directIly from I he seeds, TIui s led to the est ab ishiment of a 

1arg, t tee nFsery iii Maseito Research St at ion which can arcommodat e 10,000 

seed Ii figs. Thr foIl ow i t rees at- being raised i n t he nuirse ry: 

1. Sesbania (Sesbania sesban var nubica) 

This tree is adapted to mainy areas imc!,iding wstemn Kenya. it can 

grow t o Iwi ghi I of 2m. in three mont is. Susbania forage is highly 

digestible and has a crude protein content of over 269.. Sesbania 

has been found to nodulate readily under acid soil cond it i ons (Pit 

4.4) in Maseno area. Sheep on straw-based diet showed improved 

live weight gain when supLp1 lemented with sesbani a hay in a trial at 

ICA, Addis Ababa. 

2. Leucoena (Leuceena leucocephala)
 

leuaena t tet, is more resistant t o intensive management than 

sesbonia. However, it requires inoculation. Its growth is slow 

in altitudes above 1O00m. Innoculation and application of manure 

enhances growl I. 

3. Gliricidia (Gliricidiasepium) 

This tree has not performed well in Maseno compared to leucaena end 

sesbanin. Gliiicidia need to Ie evaluated further. In Nigeria 

lCA has highly tecommterided gliricidia for alley cropping. 

33
 



The Maseno tree nursery is also being used to raise seedlings from a 

wide range of sesbania seeds collected in Tanzania. This forms the 

to thebackbonr of sesbania germplasm evaluntion. This has led 

recons I.ruct ion of the nursery. 

In 1986, tree nurseries were established in three clusters 

- lam isi , Ka imos i and Masumbi . Nursery attendants were engaged in 

each site. The project has identified three more clusters 

-L ela, Rabuor and Muhonda. In these new clusters iarmers were given 

Maseno nursery suppliedseeds to establish inurseries. In addition, 

of short rains in 1988.over s i': thonsand seedlings at the onset 

Tra i n i rig ,-lasses were held for both technical staff and farmers on 

method of raising and niaging multi--purpose IleguTire trees. 

In the near fut ure, Maseno Nursery may be used in the multiplication 

and Mimosa spp. which appear to be very promising.work of Calliandra 

5. New Forage Species and Multi--Purpose Trees under Test in Maseno
 

The major forage legumes that FR has developed for western Kenya have 

been pigeon pea (qajunus cajan), sesbanin (Sesbania sesban var nubica) and 

leucnena (Leucaena leucocephala Lam). Gliricidia (Gliricidia sepi)
 

to perform well at Maseno (altitude 1500,, a.s.l.). Ithowever, has failed 

has also been considered necessary to introduce arid experiment with other 

forage legumes. These have included a locally well adapted and drought 

Mimosa scabrella ,resistant creeper/climber - Tlosema fassoglensis, 

Calliandra calothyrus, Acacia hokii and A. polyacantha subsp. calophylla. 

Two major reasons for diversifying protein sources among legu-me forages is 

where farmers do not overfeed anyboth to develop a feeding regime 

particular type becausi, of certain antinutritional factors, and also have 

pest or disease out break. The
back--up forages should there be a major 

East Asia ald Australia is aout breaks in leuraena in SouthPsyllid pest 


lsSon we should lerarn from.
 

sesbania, mimosa, calliandra,In a comparative replicated experiment, 

shown good growth rates
leLcaeNI and A. polyacaitha subsp. calophylla have 

at Mrsen,, Researrh Station. Gliricidia has shown low growth rate while 

A. hokii has done very poorly. 



Nutritive values - digestil i lit ies, (p, fibre and palatability to 

goats of these legumes will be estimated. 

a
6. 	DM N. and Green Manure Yields of Leucaena, Sesbania and Pigeon Pea in 

Cutting Frequency Study
 

There are severe shortages of good quality feeds during dry seasons in 

western lHenya's small holder farms. Also because land shortage is acute, 

land by growing several crops in a yearfa rmers put alot of pressure on 

with no or little fertilizer application. Most of the land is therefore 

how muchvery infertile. An experiment was therefore set tip to determine 

DM and N can be generated throughout tile year from leucaena, sesbania and 

pigeon pea in a cult ing frequenry study. After each cutting, the biomass 

was weighed and incorporated into the soil of tie respective plot. Cutting 

from thesefrequency was after every two months. Effects of green manures 

legumes were compared to in corporat ion of maize stover and fall ow land. 

months, and after 12 months, a testSoil fertility was monitored 	 every two, 

wit h food beans was planted. The treatmentscrop of maize inter.crropped 

were rep] irat ed fou. t i mes. 

The DM biomass generated by each crop that was incorporated into the 

soil ere 779:3, 1665!'), 13603 and 4806 kg/ha for maize, leucaena, sesbania 

and pigeon pea respectively. The N contributed to the soil by each crop 

was 120, 643, 448 and 161 kg/ha for maize, leucaena, sesbania and pigeon 

pen respect ively. These results show that of the three legumes, leucaena 

and sesbania generated large quantities of DM feed of good quality while 

pigeon pea was relatively poor. The legumes also added large amounts of N 

to the soil as greeni manure. 

of maize were 6378, 6667, 6578,The dry grain yields of the test crop 

5156 and 3911 kg/ha for pigeon pea, sesbania, leucaena, maize and fallow 

respct ively. With sesbania treatment giving the highest dry maize grain 

yield of 6667kg/ha as compared to fallow which gave only 3911 kg/ha, this 

expi i ln I shows that green manure increased maize gt'nin yield by 2756 

kg/ha over fallow (over 70"%increase). The total DM biomass yields from 

the test crops were 16522, 18506, 18859, 14001 anti 10516 ig/ha for pigeon 

pea, seshan ia leucaenn, maiz,: and fallow respectively. Again, sesban ia 

fallow by 8343 kg/hs (over 	 79% increase) . Greentr.-a tmen I out y i el ded 

manuri tg is therefore showni to be effective after 12 months and should be 

where it is applicable.recommended to small s, le farmers 
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7. Selecting Sweet Potatoes fol Higher Tuber and Vine Yields
 

As we reported in the Res:nrq:h lIighlights of 19.5, sweet potatoes are 

widely grown in western Kenya mrainly for tubers as human food. However, 

the use of sweet potato vines as a high quality feed is rapidly gaining 

popularity among farmers. HIowever, our results show that there is a 

negative relationship between vilte P yields and fresh tuber yields (r2 ­

0.36). Seiection has therefore been focusred on sweet potato varieties that 

combine high vine, yields with good tuber yields. From a collection of 40 

varieties from western Kenya, four best dual tlpnse varieties have been 

selected. Yields of the selected varieties are 18.5 and 8.4 (S.P. Mas* 2), 

19.9 and 4.8 (S.P. Mas 4), 20.9 5.8 (S.P. Has 13) and 12.1 and 10.0 mt/ha 

of fresh tuber and vine PH yields respectively. These varieties have been 

supplied to farmers itn western Kenya. 

The selected vari,-ties were also considered for high vine CP values, 

S.P. Has 13 and 14 have CP vnluls of 19.1 and 21 .2% respectively. Since 

the vines are both very palatable and digestiblo (7 5q) and have a high 

wa I er cont en t (80-85), they cons titut e an excellet milk repl acer for 

early weaning of goai kids. Nutrition and Management Project have been 

able to gradually start weaning goat kids on sweet potato vines from 14 

days of age and finally wean thrm from milk at :30 days age as compared to 

kids on milk alone that are wean-d at four months age. Sweet potato vines 

as a milk replacer therefore releases large quantities of milk for the 

farmer's family. 

B. Maize Improvement for Higher Feed and Grain Yields 

Maize (Zea mays) is the staple food in Kenya and it is the most widely 

cultivated crop in the country. In western Kenya, it is grown in 679,000 

ha in the first rainy season and another 300,000 ha in the second rainy 

season. The average PH stnvrr yield is estimated at 9 mt/ha. This means a 

total annual stover PM yield of 8.8 million nit. In the loral markets in 

lw.s I vr Kreya , farni: is st I I t otin', -f sto ver I at {sh)s 1123t. l! 

therefore means that the value of nnaize stover generatod in western Kenya 

is Hshs 9R82.4 million (11S$ 5,19 million). This crop residue constitutes, 

therefore, the most important cultivated feed resource in western Kenya. 
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An exi,eriment was therefore initiated in 1985 to select for both maize 

gra in and staver y ield s and qut Ii ty of local maize pol'u lat ions. These were 

compared to maize grain and stover yields and quality of commercial maize 

varieties. In 1985 coniparison, the mean local farmers ' population 

peifo riiniame-o was: IN sl oven yield - 9.7 ml,/ha cf commercial hiybri d, 11512 

whioh yi,:lded 3.1 nt.,'ha. Crude protein (CP) in leaves were: local - 13. 6% 

,'hi lo 11512 had 13. 2%; invi tro- digest 11)i1 ity of leaves was: locals - 57.6 

while I!,12 had 57.1% and invitro digestibility of stover wyas: locals ­
59..3 and 11512 had 62.5%. The local maize populations had much higher 

di est ible IM energy from stover of 5.8 mt/ha as compared to that of 11512 

of 1.9 mt./ha. However, the other nutritive quality paraneters were I 1, 

same. 

On grain 3i,:lels, the local double cobber populations performed much 

,:tter than the conmercial hybrid (11512) (3930 kg,/ha cf 1159 kg,/ha), giving 

a range of 2390. In an experiment where 12 maize varieties were compared 

for feed qua liit i es and graini yields, seven seed Ii ng feed parameters 

signi f" :an ly di ffered (1) < 0.01) while only Iwo did not differ 

sign i fi cant 1y (P .'0.05). Grain yield differences among varieties were 

also very wide. These varied from 7385 kg 'ha by commercial hybrid 11611 (Cf 

farmers' popul1ation -- l1amisi DC of 71:36 ig/ha) to 4926 kg./ha (11511). 

The best maize varieties and populations that combine both high crop 

residue yields and quality with high grain yields have been recommended to 

livestock farmers in western lHenya. 

I US $ = Kshs. 18.00 (October, 1988) 

9. Feed Preservation
 

9.1 Simplified Hay Baling for small scale farmers 

This met hod was higl Iighted in the 1980 - 1985 research 

highlights. It involves the use of a wooden baling box measuring 

85 cm il ong, 55 cm witde and 45 cm deep, a grass cutting sickle and 

a roil of s isral willW. 

The forages to be baled are cut (harvested) and lef t o dry in the 

fiield for between 12 andi 36 hours. These are then gathered and 

comnr (ssI 'l into the wooden box in which several strings of sisal 

tIine have been laid lengtlhwise and crosswise. 
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Once th, box is full and tightly compres:sed, tIll, bale is tied with 

the stfrings and removed. Each ball we i hs 20 kg. 

9.2 A simplified silage making method for small scale falmer 

lh,? conventional i if,: makting met hods are too dtitarditfg in t ,r'ts 

of equ inMents involved and tihe suall, of oporat iotis and t herefore 

difficult to implement if) snall s ale far,1. It is it) this light 

tIhaI t I Feed 'I-Soulf'-es Itojectl has dtv'v, o,,e I siiple mei liod 

wIti c rn easily ,he us I,by small S l e fnII,- s. 

I involv,.o , di g in, n ttenrli Mrasi rirng about rni, ]i|g, 3m witideiand 

1.511 deep g ivinuig a tota] voltanto 'If 1 t-Ut.,I,- M,:ttes. Tli different 

,-*ops I oho ensil, odare tihen hitvosted separantely as t hey becoiie 

availabl,-. lI may IUt? Ntai; P y si al ih aft OrsI it de, (Zea 

haivest ing III ,Itls-t hardening stage, Napier giass (Penfiisetuit 

tuLE.Eeltl , and Suga: Caine (sacclharum- officinariu:t) tops. They are 

tIofn chcpped us ing, a do thlI- Haded linti reted chaff iutler . The 

,lpped Mal or inl s at thlie packed tirgli 15 into synthi etic gttty 

bagn, eaIi iop in te a separn Ie bag. 'll bags cofnt aifling Napier 

grass sholnti' b, tteate, witi 2 kg of mtolasses dilut,-d witl an 

equal amour I of w I or iand Ilhen iniformilY appl i ed oii t tht 

materials in the bag. 

Alternatively jaggery sugar can be dissolved in water aid used in 

the sante way. This is beCause whein Napier grass is hiarvested at 

tlhe reconniiended stage of utilization (In, high) it is still too wet 

and th Iehlighiol ture oitonteat would counteract the preservative 

art ion of the primary fermentation acids. Th- additional water 

sol ubIe' carholhydr'ntes front MOlaSses or jagglety sugar Would ensure 

adequate fermentation witi tlie resultant rapid drop in PHl whi ci 

wo11d tieti preserve till? silage. 

1T,1e bag. atr theft t igl I riot01 d usiig sisal twines mnd t heno Si 

laid hr izmtIal ly ifI rows inside tle pr-dug t nrellnchsilo. A 

polyt Ihe" slieet i ti is t hen overlaid oit top of tile bags he fore 

cover ; fig wi h sil atid t lien t iglit 15- conmpresseod1by t ramp I ig ot it 

or ro IIi rig a drum full of water ort top. The silo is Ilien 12ft 

undisturbed until the tinte wh en the silage is required. 



The 	 use of the gunoy bags has several advantages: 

i. 	 It would he easier to rat ion the silage at the t ine of feeding if 

it is in small batches of known quantity. 

ii. 	 Spoilage at feed out due to aerobic deterioration would be reduced 

since the bags would be easier to remove and this would reduce the 

length of exposure to air. 

iii . It would be easier to apply the desired amount of molasses to t he 

small batches wh i ch are of known quant ity t han to unknown quant ity 

(by weight) of material in a trench or pit silo. 

iv. Since the ti fferent crops available on the farms for ens iIiing 

reach physio]ogica] maturity at different times, the gunny bags 

would allow each to be ensiled as it becomes available. 

v. 	 If any of the crops is more susceptible to spoilage, this 

spoi Iage would be confined to only a few bags containing that 

crop. 

vi . The bags wotl d all ow the ensilage of small batches of the 

ova i Ia) le foray,,s, and 

vii. 	 The bags would be reused in ensiling several times before they 

get old. 

9.3 	Feed storage
 

Inspite of the opportunities offered for baling by the baling box 

desi-ribed above, the major handicap in the area is lack of 

appropriate places for feed storage. Various methods of storage 

have been tried, for example, stacking hay outdoors, stacking hay 

bales outdoors, hanging hay bales on eaves of roofs and the use 

of uiu It ipurpose stores. 

Loose hay stack 

I, 0s e hay cani 1,e stark in a raised plntfoim Io avo i d ground 

surface water or termites from reaching the sta,:k. The platforni 

st ands shou Id be vetrain and termite proofed eg. by using wood 

preservat i ye. The use of cheap materials for construction is 

recommended to reduce costs. Once the hay is stack and compacted 

into a pyramid or conical shape, its top should be thatched to 
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keel, off rain waoor. TheI thatch should be on a fratiiework of 

twigs that h, laIifted and pla,-ed ack when the hay is being 
reM11OVe d.
 

Stnckingp baled Ima.y 

Baled hay can also be stored on raised platforms and covered with 

a reniovab IP thatched roof. The bales should be stack to a 

height riot mote thn 2.25m to nilow the roof to be placed well on 

top. The pIat fo11 should hi,2. 7 5,m 2.55, and this wi II 

ar-rommodat,- aboul 15 hales in a single layer, each hale being 

85cm x 55cn % 15cm and weighing 20 ktg. A total of five 1ayers 

will he adequnt- and t hir willI take 75 hales giving a total if 

1.5 trIonnes of IN of feed. 

The pitchi of tlif rfof Should be steep enough to ,','M rain watr, r 

to drip off. Light materials should I,-used to, construct the 

roof eg. dry SOlgilulit stalks or twigs of shrubs or trees. 

MU]t iJ'UlTOS(" stole 

If a farmer alteady has other stores such as grain cribs, these 

can be used for storing hay when the grains have been threshed
 

and stored elsewhiore. If new store-s lavei- to he constructed then 

very simple alld appr'-pr iate materials should be used eg. weaved 

stores -- two types of the-s- are available, the fixed types and 

the wooven large basket types. The.st ores should be raised off 

the ground and vermin and termite proof-d. 

Thatch the roof with suitable hut cheap and locally available 

materials such as papyrus reeds. These sto,'es can be used for 

storing l11ha for part of the year nd for grain during other parts 

of the year. 

10. Teck-Packs
 

71h, Fl? Project prepared nine technical packages wuihci would ie used as 

tech i 'al guides for file SfR--Cft.,P project field staff and agricuiltltre and 

livesto l extension officrers in tie areas where the DPG technology is being 

I,,r;!,d. Tit,- of th, ti-ch--pa were:title-s lc-ls 
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I . Pastures/Fallow lands 

2. Improving soil conservat ion and feti Ility 

3. Feed production ftom maize-based cropping systems 

4. Feed prOduCt ion from cassava-based 'ropping systems 

5. Sweet potato as a food and feed crop 

G. legumo fodder" crops and i tee nurseries 

7. Grass fodder crops 

8. Feed conser'vation as hay and silage 

9. Feed stor'ago 

11. Out-Reach Activities
 

ll.l 	 Project scientists have participated in anti presented papers at 

various conferences ant workshops overseas and in kenya. 

11.2 	Project scientists have given training lectures and materials on 

on- farI product ion, tit iIi zat ion and preservation of livestock 

feeds to MLD extension officers, field personnel from local NGOs, 

wttieln groups and other farmers over the years. 

11.3 	 In coijunct ion with otl- ,"SII-CRSP projects and MLLD, the: project 

lIas exhibiled various forages in fresh and preserved (hay bales 

form) at the Iisumu and Kakamega annual Agricultural shows. 

MAJOR 	 PROB LENS 

There is a big research information gap between extension and farmers. 

This is because very little research information on small-scale farming 

problems in Western Kenya is availalhid. It therefore means that attempting 

to do research oti a specific area like Feed Resources in small farms meets 

wit It many other fartming problems like lack of suitable crop varieties and 

credlits, very poor soils, etc. that need to be addressed before widespread 

research impart can be r-ealized. 
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FUTURE PRIORITIES
 

Thp IipvPic prpsri r iy d've 1op Fed 1ouIT-41s Packages that call 
provide adeiuatP quat ities 011,J quality of fetIds t o the DPGs around the 
year under snia IIhol der fnrm i;g sys t ms- imn t e rr YNiy,7. Foeed resources to 

be quarit i fied i nr Irue: 

a. Feed s t oraffe on small sca Ie farmrs in wes t ern enrya. 
1. Food--feed crops ]ihe maie, sorghum, pigeon pea, finger millet, 

swort potat o, cassava and beans, -l lry cropping 

C. F'oo(d Ctop residleS a1d i lldustrial by-products. 
d. Soil fe riiit y prohIems in smai] scale far'ms in western Kenya. 
0. lnit odut:i t i na S'-ire i of Mulilpulpose tre, speei,.s ( Pls) for 

forn-ae , ftlw ood aind soi I fert iil Iy rapabi 1it y. 

Pers oune Pase.3 rri, ,nya 

i. Collaoral~orsfr'r,m Ainistr.Y r))' Liwoslorli,/hPerll'17nt 

M. at hluva (NSr. - aIseIo Resarch Stat ion 

K. Ot ieno (Nl c. " if 

W. Ochieng (flip. Agric' of 

P. Ocholn P1Sc. --Xibos Sugar Resenr'ch 

Laboratory Analysis 

J. Oduor (La,. 'technologist) Maseno Laboratory 

S. Mnlaada(Lab. Teclriologist ) Kios Soils Laboratory 

.i fYinroc* Inernnt.ion] 

Sandra RUSso, Pil 1981-83 

J.F. Moses 01;, Phll 198.1 ­ current Resident Scientist 
i n Kenya. 

iii Field Assistants and Fnumne'ators 

P. Amuhindn 

.1. Oguna 

S. Silgti
 

V. An'gomi 

i' Winrock Personnel based in 1.S.4. 

r inM i pal Invest i gat or - 11.A. Fitzhughi, PhD. 
Researrh Assistant - E.A. Henderson, BA.
 
Computing Special ists 
 - W. Hinerman, BS 

J.A. Peden, BSCo- lnvestigator -R. Hudgens, PhD. 
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ANIMAL tEEAITFI PROJECT 

Resident Scientist: Fred. Ri.Rurnngirwn
 

OBJECTIVES
 

The genernl objective of the Animal Health Projrct is to undertake 

research and training to provide long term solutions to disease problems 

that represent a CotiStraini on DPG production. 

Speo i fi o Objerl i ves for th,, last 3 years i nlude (1) Identification 

and prevaI enrf, of ptIthogenic anailpIasrnu' in gon Itr: (2) provi si -n for 

imntunoprophylI--1 is and diagi's for ronlagious ,rnprine pleuropleulonlia 

(.CCPP); (3) provision for diagriosis and inununoprophylnis for teartwater; 

(4) deve I opmen t of strategiS for" in trduction of crossbred goats into 

areas wit h trypanosomiasis; (5) mon itorin g of goats for Iht1e presence of 

vaptiln, arthritis enc,.plialitis virus (CA \' ); (6) monitoring of the health 

of DPGs introduced to projert sitesz in Western KIenYa and Olmnugogo anld 

determination of I he i r Ie alt h prob I ems: (7) training of llenyan 

vet er i nar i ans through M.Sr. or Ph.1) programs on relevon subjects in the 

ISA and thesis research conducted in Kenya. 

MAIN ACCOMPLIShIMENTS 

1. Identification and Prevalence of Pathogenic Anaplarnia in Goats
 

Anaplasma sp. have been observed in erythrocytes from goats which are 

arienijc anrd in poor body condition fron various sheep and goat rearing 

regions in Kenya. Since three Anaplasa spp. cause parasitemia in goats, 

and only A. ovis causes disease, identification and determination of the 

prevalence of the Anaplasma sp. wag done. To detect Anaplasma ovis, a 9.6 

kilohtise pair DNA probe (,AOI 2A) was developed and used in conjunction with 

ol A. i.aginale DNA probe previously derived from a portion of a gene 

coding for a 105,000 (AmlI051.) niolrcular we'ight surface protein of A. 

narginale. The 9.F kilobase pair A. ovis DNA probe did not hybridize to 

lat i, I,mvis gennmir DNA midl g,I l l oukryl,- IINA. III Soulth rn blot I ilig, 

pAO]2A DNA hybridized to homologous sequences present in A. ovis and A. 

Ejarginnle genomic DNA. Anaplasma _Ep infecting goats in Kenya were 

identified as A. ovis by (i) [INA hybridization reactions with pAO]2A DNA 

and failure to react with n 2 kilobasp pair A. mrnginale DNA pobe, (it) 

int raery 1hicyt ic lo,4at ion of the Anaplasnm organisms in infected goat 



blood, and (iii) host specificity of tit: AnaplasIa organ isms for goats, but 

not for cattle. Also, using two Anapi asnca I)NA irobes, thew prevalence of A. 

avis in goats front seven regions in {enya was found to range from 22--87. 

The pAOI2A DNA probe detected a 0.0035%; A. avis parasiteinia in infected 

blood. This level of sensitivity makes tie DNA probe suitable for use ill 

surveillance and epidenio]ogiCa studies. 

This was the basis of master's thesis for one of the students (S. Shlompole). 

2. Inimunoprophylaxis and Diagnosis for CCPP
 

C(on tag iois capl ifie pI,eurorn,.u|Ucn ia (CCPF)) is a disease of major 

economic importn,'e that causes high mortality in goats. The disease has 

been reported 1o cause majr losses in Africa, the Hidlie Fast, t ie 

Wedi terraneat littoral, India and Pakistan. CCPP is the most serious 

disease of goats in lEenya, causing high mortality and substantial econoyii ,, 

loss. In Eenya, this disens,: is mainly caused by ny,'oplasma species as yet 

uncI lass i fi ed cal led "F- 38". Thus SR--CRSP focused the main activity on 

vacc i i, imlr'oveien I and dev, 1opmen t of easy di agnos t iI t es t s. 

Earl) Immunization Trails
 

The first imiuni ;ation trial using F38 was carried out by McOwan and 

Minnet to in They ,noculated goats with a high­1978. i 20 intratracheal13' 

passage culture of F38. On contact challe-ige of the inoculated goats I 

nmont Ii later, 1l of 20 vaccinated goats were protected, whereas all 20 

( ontrol goals contracted CCPI''. These initial experiments, which were not 

roti i nued, provided an indication that goats could be protected against 

MPP by using F38. 

Wi i le investigating the effect of streptomycin in goats with natural 

and experimental CPF' caused by F38, it was found that goats treated with 

streptomycin on the 3rd day of temperature elevation (N40 C) recovered from 

the disease and berame completely iuiune to r'einfection with F38. Serum 

sampl.s from surh re-roered goat s raised in vitro growth inhibition of F38 

litguss . ll, ibs ol'servation led to iMMnuniza tion of goats. First they were 

itccl at,I ' .. F38 ant igens en ilsi fied Fl' und'swit Ib oni rat el complete 

adjuvan t , and 2 weeks tat er tly were g iven a boost er dose of F3 ant i gens 

eC.1i Ik i i cd it Ii'tiicl's i nompI ete adjuvant . The object i ve of t)is 

itNp','r iim't was, fiirst of all, to induce growth-in ibiting ant ibody and, 

set'ondl 13', to assess whether goats with such anti body induced by 
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ilhlufluizt i) With sniv'ated F3R wou d withstad contact challenge. The 

iflunurniled poar with or wit h It dt ectable ,r ow, h inhibit ing anli hd;' were 
protected, whil , the co ti I i Ii had beenr, S, with iminmun i'zed wi th adjuvan ts 
alone, ,lied of ('CP1,. This finding strongly suggsted tihot an inactivated 

F38 vacci - ould fe developed for CCPP. 

A follow-up e'xpori -rit,t usirl, minernl oil arid a1inn iiur l rolxide as 

Separate adjuvalits, was carr ied out. The resul ts demons trated that 

prot ect iN- t ilr 'nld he indur-d by ins i ig son i cat ed F38iniun it y gonts 

ant irens i'p l t, rn I oil ( Frmn,' s incomp Io-I adjuvan t . The irimiuri ity was 

pres-n I for Ieas mon I r nat ion. itMat t mhs aft 'acri Al utin i lVdroxide, like 
ant i pen alone, prov i ded o, 1y 20% prot e: t i on. Tiun9 , an tn:qu ivocaI 

proIt rti r (i f gont . ng:iiizt Cr(7'P with sonic-nted F38 antigens in an oil 

adjuvai I w-I rt,-un1o1S t ed. 

Oil bris'd Adj nai t S' alwni ot usall y npproirin , f' ,r usr ill ani la Is 
iltenlded for human coi)SLITnpt ion, as t'he oil may t 'ck throurghi fascia] planes 

and spoi I the mnt. [round's nd~jrnanIt is lan t i rirlnI.y un irceptable in such 

aniIals , not ony b,'cause of the minieral i oI, hit also because the 

mycobact er ia in the ad.)uvan t will render auii ma Is positive to the tubercu Ini 

test , a c- it dralit i i tP los is is rout rol.i cal k any area where fhrcu under 

Never t he l ess, use FrPeuid' Cen11e ard Iinronpi et eof s -IP adjuvant s 
denintiq ti ated that F38 organisms disrupted by sn icati on and injected with 

n appropriate adjuvant would induce protective immunity in goats against 
CrPP. 

A pilot experiment revenled that saponin ,-ould hr used an adjuvonitas 

for F38 vac,-iies. This finding was very important because saponin does rnot 

cause tissue damage. Thus, n series of experimets were carried out using 

saponi) as an adjuvant to assess: 

(1) inmunogeniii- stability of F38 after Iyophilization:
 

(2) isuusogericity after storagp at 22 C and 4 C; arid 

(1 lit,dun at inn of immmi ity indr'-,I ,. a single dos. of the
 

lyoph ilized F3R.
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Lyophilization Trials
 

Since lyophilized vaccines are easy to store and transport, a
 

preliminary study was undertaken to find out if lyophilized F38 would 

induce protct ive inununit5y in goats against CC1I. Washed F38 cells were 

lyoph iIized in vials at a concentration of 8 mg/ml and stored at 4 C. 

After 3G; days of storage, eight goats were immunized with 8 mg/goat in a 

mixture of sapon in and aluminitun hydroxide as adjuvants. The goats 

received a similar immunization 21 days later. Sixty-four days after 

in it ial inmiunization, the vaccinated and control goats were challenged by 

contact expusure. Six of the control goats and only one of eight 

vaccinated goats died of CCPP. These results led to the conclusion that 

lyophilized F38 antigens protect goats against CCPP caused by F38, when an 

optimal inuwii.ing dose is used with appropriate adjuvant. 

Determination of Minimum Immunizing Dose of Lyophilized F38
 

Sevn groups of five goats each were inunun i zed with different doses 

containing 0.015, 0.075, 0.15, 0.20, 0.375, 0.750, and 1.50 ig protein of 

lyophi Ii zed F38 using saponin as anl adjuvant. Aln eighth group of five 

goats was inmu nized with the highest dose (1.50 rg) without adjuvant. A 

ninth group of conitiol goats was inmized with saponin in phosphate­

buffered saline (ITBS), pit 7.4. All the goats were immunized again 4 weeks 

later. The imunized goats, along with control goats, were contact 

challenged 1 weeks after the second immunization. 

The mean time for the control goats to develop pyrexia of 40 C was 

1411.5 days after exposure to infected goats, and all the control goats 

died of CCPP. Thre goats Ihat were immunized with 1.5 mg F38 anti gen 

wit hout sapoila had an incubat ion period sini lar to that of the control 

group. Two goats immnized wit I Ihe lowest aniount of I yophi 1ized F38 

(0.015 mg in saponin) developed pyrexia at 36 and 43 days and later died of 

CC'. One goat given 0.75 Pig in salloniii had pyrexia at 43 days and later 

, it vii CCI'll. Thre was no l'yruxia nor ally signs of disease in the goals 

that were immunized with .0.15 nig ill saponin, except one of the grolp, 

inmuni zed with 0.375 mg, which had a temperature reaction ,10 days aft er 

cont a- t exposure and died of CCPF' 6 days later. Supported by data in ti 

oIIowl ig sect ion and by add it i ona I experiments it seems that the minimum 

iiuiunizing dose that full)' protected all goats in a group was 0. 15 mg. 
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Immunogenic 
Stability of Lyophilized F38 Stored at 
22 C and 4 C for 3, 9 
and 14 months 

In order to cherk the st abi lity of thr 
an 
igen upon storage, ant igen
(I yophi Ii zed F38) was stor-d at 4 nnd 22 C for up to 141 ,months. Goats 
were imMIu ized i'ithi two doses of the iniimu, immunizing dose (0.15 pig) of
the antigen after storago, for 3 nd 1H1 moths at 22 C and after- 3, 9 and 14nionths at I C. The iniunized goats, tog,'ther with corresponding cont ro Is, 
were cialIIged by ron tact exposure 3 weiks 
 afteri the boost er dose. 
Lyojl 1 iIi zd F38 opt for 3, 9, ad 1'1 mont H i Iidlue-,d p1 0 t imPuni t 3' infO-! i, 

all 
 tho i , i''d goat s. Th,. qv-rage nean ti , for the non- immunized
 
control 
 g'oupS of goats, at 3, 9, and 14 moothis, to dovolop pyrexia were
I5 , 17 and 22 days aft ,er contact exposure to tho ii frect ed goats,

-ivresr- I ly. Thel wais no 
 iie i iton of CC'PP in t he im unizod goals.
 

Duration of Immunity Induced by a Single Dose
 

Three groups of 30 gnats each were 
inimunize,_d wit1h 
 single doses of

0.lr, 0.30 
 and 1.2 nig of Ih lyophi I ized F3R ontaining saponin as an

adjuvant . A fourth group was injt-cted with saponin in PBS. Teti goats from
 
each group were Suhsequetly exposed to virulent challenge by contact 3, 
6
 
and 12 months later. All 
the goats imirnized with a single dose of 0.15 mg

were protected. Those 
 immunized 
with a single dose 
 of 0.3 pig were

protected, except in) one case 

and died of 
when at 12 months a goat reacted 


(CP. 
 Two goats in the group inmmunized with 1.2 mg also died of CCP ­ one
 
from tie group cha 1enged at 6 months, and tie other from the 
 group
 
chnIlIenged at 12 months.
 

Three major conclusions can he drawn from the results of 
 these 
ilrMurizat ion trials: (1) lyopliliz.rition aneJ storage- of F38 at 22 C or ,1 Cdo's not itsaffect immunogeuieify. (2) Largo juantities of lyophi Ii zed
F38 can be produced and stored a! 22 C or 4 C for <14 months without 
affi-lting imMunogeni city. 
 (3) Duration of inimunity induced by a single
mi I ,,, rinii g dosr of 0.IF me 13-ophi~izd F3Rziri 

is '.12 moot1 1s. Thus,
Ihe 
 rP1' beavr'ci n, developed for can lyophilized, has a lininmm dose of
 
0.191 ng and a shelf life of '11 moriths when stored [t 22 C or 4 C, arid 
ind 'elIPSimmunity lasIing ovf-r months.12 
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Busid1,.: immunizat i on tihe project rcognises the need for a di agnos tic 

tes t fr CCPP that can he used ili fi,:ld 1 aboralI or i es Without the use of 

sler i ijIi zed equ ili-n t and reagent s. A latex aggl ut i nat i on for field 

diagnosis of "CPl' has benii developed. Latex beads were sensitized with a 

polysacchar ide isolated from a F38 culturc supernatant and used in a slide 

agg ILit i na Iion tIs to detect serum ant ibodies in goats with contagi ois 

capri ne pl europneumonia. The latex agglutination test detected antibodies 

in the sora of goats by 2242 (mean . I sd) days after contact exposure to 

coitagi ois c a ,1i llep rotn noflonia, wlhireas tie conp Iene0t - fixation Iest 

det::I el air ti hodis by 2.1 -1 days a ft. r conl I at exoSulre. Both tests were 

negativ- with 181 sero frolii a farlml which was free of the disease. When thu 

same tests were dm, onl 7(13 seya from two different farms with out breaks of 

classical contagious ,apr ine p1europneumonia, 63 per cent 	 were positive by 

pos iti ve by theIll,-Iatx r, lut ii at ion es t and 23 per cent were 

romrp Icnen t --f i n on lest . Bes i des 1)e i jig mo r e sensi t i ye t han comipeI ment 

fixation, the latex agltlt iation test can be performed in the field using 

undiluted serrm or whole blood and a resulIt obtained within two minutes. 

As oren ti oned above, "F38" st rain of mycoplasma has not yet been 

c Iassi fi ed. i Ii ani studies of the Kenyan F38 strain suggested t hat it 

might represent a new species, but furt her character izations have shown the 

F38 group of mycoplasmas cross-react serologically with several classified 

i,ycoplasma species. Thus, classification of the F38 group of mycoplasmas, 

Bovine serogroup 7 and M. capricolum has presented difficulties due to 

sertological cross-reactions, not only in the non-specific tests but also in 

and growth inhiition tests, usualy1 consideredepi-iimiunofluorescence 

speci es speci f i c. To resolve this ptroblem, monoclonal antibodies (MoAbs) 

against ptot ot ype F38 were produced. Three MoAb inhibited the in vitro 

groht of 13 F3f isolates frirm goats with CCPP but not seven het erologous 

nmyop Iasm isol at es represent i nig four different species including M. 

catricolrm, Bov i tie serotroiu 7, M. prinatum arid M. eqiti gent al i uLI. Ill 

r'oll rast I, results wi iIt polycornal ant isera, growt h inhibit i ol by 

1n110r111 lmia I ant i hodies was speci fic for F38 nycoplasma isolates and 

Corm ittuted a reliable means of distinguishing F38 from ether nrcoplasmas. 
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3. Immunoprophylaxis and Diagnosis for IleartwNter
 

TiTk-borne protozona and i rkett ial di sa,.es are a major constraint 

to livirstork production in most of h, tropi r'a and sub-tror ial regions of 

the world. Cowdtia rytuni iat.iur, is a rickttsin which is tr.aisi.itted by 

Ii tks of gPnlus Arviby omna nnd catuse-s an infe't i ei di sease in domes tic and 

some wi I r'uai ats Sw.'i fever, gas ro i ti ,sI i ia 1 and ne-rvous s i gs fol owed 
-by deat h. The disen r'.Sults in high mrt alit y esperi a]ly in susrept ible] 

oIMit i 1- an ii1 S 1t r'1,1,i''d.r in , h1.art wa I er llo!i, ateas whi chi include 

much of till suh--Salinran Aft i,-n fd 1eri-tain Cari ldt';u,, islands. The disease 

has a ial spr end thie has a wor Ild-wide geographicaIpoten tI to I,-periso Veetor 

distribution iiIludifi the AmI,- iurnn riiainland. In Africa, it is ranked 

among tili, ,r ononlirala " sifilnificit diseases liko theile riosis, babesiosis, 

arlapai )si. and y ryparinsonmi as is. 

C. rturinani. iur, differs From fihe other rirke-ttsia in I hat, although 

bI ond of the an ima I hos i s i i feel i ve, I he organ ist are not visibly 

dec I The maynI lI i p1 y il 1hW 1-. of 10uk o'y iesertbJat I organ i si I op I Asm t hP 

wihiI subsequent iifee. it'lln, f ,,ndothlial cel s . Diagnosis of the disease 

in animals is usually itadc post Piortem by dmonstrat ing the chainacteristic 

colon i es of C. rI i.an t i um iii t II, endotIlie Ii aI cells by iI croscop ic 

examinot ion of Gienisa stained brain smears. ir ticks, tile colonies of the 

organism are demons t rated by 1i pliht od elect ron Ir i croscopy. Since these 

procedures are unsu it able for the rapid detect in of C. ruminant iun iii 

ei thi infected I ive an imal s or vet ors, inmiunologi,-al anti epi denii ologi cal 

st udievs are 1imi ted. A mc'r c coiveni entmethod of diagnosis is needed as 

well as a method of prevention. 

Cowdri a ruminan t ium wnIS pn tIi If y puri fied by different ial 

-ent r i fugaI Oitl of guts dissected out of inf,1c-ted .401)ioninla variegatm 

i. . DNA xt rart r-d C. rurii nlaf Iuiwit enr i .c'rd frn-l ion, as showm by an mm I 

tiiriSnri siOf sI 1idiePs, was USeId to create a library of near- y 5,000 

r-rin l-in1t in the pln srniri pil? "22. Fight re-r-ri.inant s found to rcoitn in 

i) ,.rt ,, s i 7f range., 0.7 kl to 7.5 kb were diff't:rntin!ly hybridized to 

lNA fr m gRn whit I nod -elIs !in and t i cks.oa i nfec-rted inf'rtId One 

r,'e,-,fnt i Iafn p1a.i,n j was s e l,,ted for further h raeter i zat i on. If tf,,
 

' i fit iI v of t his rrvombinnit is r-oved, it will be n useful diagnos tir
 

i, as a probe in obt a in i hg purer- ftract ions of C. ruminantiUr aS well as
 

delect ing, the orgnnism in ticks and animals. 
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Simi Iarly, a g,:iomi c library of approximately lxl1O6 recombinants has 

been cren tcd ill a ]amlda expression vector. Approximately 60 clones hove 

been identified on an initial screening of the 1ibrary with 

is t -onva I .sren t serum from infect ed and treat ed goat . This serwum has been 

shown to have ant ibody to C. riii nant i ui by f I uorescent anti body test. 

Fur t het work t o puri fy and chara, er i zc the cIones is in process. 

Identificatio'i of C. ruminantiunI prot eills expressed in E. (:oli could led to 

D subunit varCine. 

4. 	Development of Strategies for Introduction of Crossbred Goats into Areas
 

with Trypanosomiasis
 

Comparison by workers at the FAO Sheep and Goat Development Project of
 

indigenous and exotic crossbred goats showed that try'panot olerance occurred 

in field in the indigenous goats. If this trypanotolerance is acquired and 

the mechanisslS can be detcirmined, then it should be possible to use it when 

into areas where trypanosomiasis areasintroduing exot ic crossbred goats 

have antibodies to many variable antigen types of the serodemes and these 

antibodies are passed to the kids in the colostrum. Subsequent exposure of 

the kids to trypanosonies by tsetse flies causes infection, but the disease 

is limited by the antibodies to some of the variable antigen types. In this 

way, the effects of the disease are lessened while the kids continue to make 

antibodies to new variable antigen types and the outward expression of this 

process is trypanotolerance. 

The course of infection and the huitioral iumune response to Trypanosoma
 

clone ILNat 3.1 were studied in the test goat kids receiving
congolense 

colost rum from dams imMnunized with the surface coat of ILNat 3.1 and 

control kids that received colostrum front non-immunized dams. At 24-48 hrs 

aftet birth all test kids had detectable serum ant ibodies to thu 

trypanosone clone. There was no difference in the prepatent period between 

the test and con trol kids when they were challenged with 103 1'. congolense 

INit 3. 1 t rypanosomi-s 8 days after bi rth. Except for file first 7 days a 

cont rolsignificantly lower paras itemia was recorded in test kids than in 

k-ids. The mean packed cell volume of test kids was not significantly 

diflrent from that of control kids. The test kids gained as much weight 

il. non-infect d kids; both groups gained twice as much weight infectedas 

:ont rol kids. Following infection all kids developed antibody to the 

infecting trypanosome clone. Fifteen test kids had titers equal to or 
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gr'eat er t hinn 12F30 compared to only two contrel ki d!; The test kids 

survived I oniger after i nfrt i I'lrompar'ed In contl l k i ds . The conc] usioil 

is t h I roI - I rt. fo,11 does ized t If,-, face t arI t i rrjii wit h sur roo of T, 

co!!gl_en1S" clone did rot prevent infePt ion bUt prol ongid survival of hi ds 

chal I eng- 1,;it h t h, sm.e cI on. 

This was tfh- basis of I ce's Th,-sis for ono of I h( students (I1).M. 

iaiach i ). 

5. Monitoring of Goats for the Presence of CAP
 

No nw cases of thI, itIfe ti on IIIve bIen found if) KInya. TI-s ti fig was 

done on b ood samples from 1500 gonts at 01uagogo. These sampler were 

eva1inted by n new serolog ir twez developed at WSLI. Plans are underway to 

test nill the 11P(]. iii We.t'rn NlniY,. 

6. Monitoring the Health Problems of DPGs in W. Kenya Olmagogo 

The health of Plt"Cs rt O1,atgig, at Naivasha i s m,nit0ed reguLa rI y t) 

iden tify t ie most con,,,.r di sensi's " f goat s for recolilnid i ig cos t - eff'ct i ve 

cont: rol measures th,"I Wit i fom pnrt of managemeni package for farmer 

adopt ion of DiPGs . 'lhe followitni, disenses are mon it ored: internal and 

external parasites, bruc,:llosis, CCPP, CAE and Mastitis. Investigations 

have indicated thait Haemorchus cordortus is thi nns t import ait single 

h,:minti iii tihe tropirs. rhis has been I.rough t unnrle r control Jy drenching. 

7. Training
 

T'a iner 	 Period Pegr'ee Inst i t ution 

R . ShInvlim, 1983- 198'5 MS, . tniver.s ity of Reading 

E. Oluoch 19R3- 1985 uS. Washingt on State Universi y 

V. miamoch i I911 '987 MSc. Washingtton State 1.rniversity 

S. Shionpoe 19R5 198 MSr. Wnshington State University 

S. Waghel a 198,1 - Curenn t Ph. P Wash i ig tori St ate lhn i vers it y 

P . h MpoI - 1 RR - ('urrer t Ph . ) " " i 

S. 	 R ihara 198R - Iturreri ! c. tt if 

" "
" Pi. S i 	 19R_ Current Ph. 1) 

ofSc.F. Haranu Current 	 "t 



FUTIJTRE PRIORITIES 

1) Complete heartwater project 

2) Emphasize conlrol of diseases through grnet ical ly determined 

reSi aiiC ar fIl hiMtilfM siS U dlld ypaallO llliasis. 

COLLABOIRATI NG PERSONNI'I, 

in
Pr.incipnI nv'.s ignt or Ist t ut i)on 

Travis C. Mc. uire DM, 'h.[ Washiington State University 

On Site' Coo'dinnt or 

Fred R. Ural)ngi twa DVM, MSC . Ph .1) Washington State University 

IIn Ies t igat ors, 

S. Wagh'la IlVM, c'. HARl 

P. Shiompole I)l, MS:. HAR I 

F. Muklnd i 1)VH HARI 

HARIS. Hihava DVM 

P?. Soi DVI MS. HARI 

HARlF. Karail DVM 
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SOCIOLOGY PROJECT
 

Resident. Scientist: Eric Reynolds (1982 - January 1986)

Thomas Conelly (1986 - August 1988) 
Nkonge Mbabu (January 1989 - ) 

OBJECT1 VES 

The over'l I objectives of the Sociology Project are to develop a 

Methodo]ogy and body of information that will permit assessment of the 

acceptallility of the technological interventions and management strategies 

proposed for the DPGs. In addition, the project will help to evaluate 

whet her the existi ng infrastructure car) adequalely support the widespread 

ex tens i on of the PPG package and, through graduate training, increase the 

capn ii ii y of MALD,,'E 1?]I to conduct soci ol ogi cal researich rel a t to 

agricultural prodil,: tion pi obK in Kenya. 

Soci ologira1 input into the SP? CRSP on farm research has continued to 

involve thlii: use of both forim.) and informal observational techniques to 

coIl ecI relevant dat a. These ac7t i V t i es are accomplished with the 

assistance of SR-CRSP field enimmerators. Beginning 1986, Sociology on--farm 

research has covt, ed; tille allocation anrid he oirganization of household 

labour in small -ho],,,r far uingsystems in Western Kenya: assessment of 

housuiol d di et ary pat lerns and itilization of milk products in Western 

Kenya; and rapid farm charact eri zat ion survey. 

Sociology has continued conduct ing research to enhance understanding 

of the wider social and econmic coaext of livestock production in Western 

Kc:.nya. Si nrce I 986, the thrust of this study has focused on the 

tramsformat ion process of Kenya's agrarian sector, with special interest in 

Western Kenya. 
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MAIN 	 ACCOMPLISHMEN'rS 

1. On-Farm Research 

1.1 	 Time Allocation and the Organization of Household L&,our in Small-

Holder Farming Systems in W'estern Aenya 

I'l, "massivI- malle outmi gt it'll that has hisforri lly ciariacter ized 

Wo'It orn R(rnyn, rcw' ed with Ilhe abso rption of Chiitre i nto the 

folm31 Sijhno systoi'i Ila: i'] to _ 1 i,'i,, labiou. coils tiaint ill 

fl;t'St 'n lEnyn a'sagri ful111ral prdut i m). In view of this 

S it at ioll, Smiology Prtoj,(:t onk andertatudy to eNamIt cturrenit 

timl, nil ralion an, th, ,,igani atin of huouorholIii labOlt', in order 
ti, ::,-o i I impl l il l to, the potent i -IIl l't ion ,r Ie ,rIn 
ptlpo ' jgnntr:. 

The 	 projte-cl ternid i hi" amount of I nht " sp'ent spei ein lI Oii 

Iivo; t orl p tIdIcI inn, a-. w, lI as ot hwr fa'm llaTi off - fa tm act i V it i es 

ii ronpet il imu witlh ive-.:looh podue(hi nin. Rerords also categor ize 

liosehol d tl ivision ,f lnb,,,t on ht ,hasis of gender arid a;e. 

Study fiudingr'- nioeli a decl: no of the 11 aril iowional roln,,uotitfl grazing 

s ys 1evts and n' correspond i ng increase iin t ' am andie!-i ng i ma Is 
feeding thiem through the 'cut -and-carry' met hod. Tlis shi ft ij 

livs tocl matiagelentI, coupled with Male outmi grit ion and increased 

absorption of chiildren into the mofrtn sclhnol system has engaged 

wofhMe)1more intleisivpely in Westerna Kenya's agri cultur'al production. 

Iti general, farm faunilies have adequate tine availnbe to invest ir 

it, are of DPGs at the current level of two animals pet- houselold. 

Ilowrvoi , at m 3 a rnatiagemrtt, and pnrticulny th, product i ot) arid 

prepalration of tecomrended feed criop, falls di sproporl i inatel y 1 in 

the shoul d.ers of women farmers who Iave least time to invest in the 

new ent erprise. Paradoxical 5', the woman headed families which 

hnvo the greatrst nrtls for add it I onaI milk supplies, have 

cor respodl ingly tihe greatest constyaints to labout supply. ITi 1the 

finn 1 ann .ysi s fh-rrfor-, adnpt ion of t he dual purpos, goRts ill 

West I,Ti lenya will iepend largely on how miuch won,.on in the reg ion 
perce-ive the gons to be of value to ife we lfat'r nnd thn of t heti t 

chlidren: and t,.ius, .justifying additional claim to th,: iabour time. 



1,2 	Assessment of Household Dietary Patterns and Utililization of Milk
 

and Milk Products in Western Kenya
 

The high population density in Western Kenya has encroached on 

grazing ]and, reduced herd sizes and thus, presumably diminiished all 

impor t al Ii sou rc of high protein food in form of meat and mil k. 

Sociology Project undertook I) diocument this change in dietary 

pat t erns hy conducting a comparative study of milk production and 

consumption Ie'e] s between those farmers who had no DPGs and those 

who had received tlie goats . Dat a collcCtilon on this experiment 

st al oI in I.q86 ai cent intis to the present day. This long term 

stidy is inlieziheu] to asses the impact of DPGs on Ihe collaborating 

householtl.Vhrough soeveal anti 'idd ing cycles' 

Preliminary anialysis of the data inticates that milk in the most 

often consinnume of high plrotein in both Masuiml i and Ilamisi. Despi te 

tie regul ar it y on milk consumption in Western Kenya the amount 

consumed are on average very low. In Ilainisi the per capita daily 

Il ilk constinpt ion is 93 nil and in lasuIhi , the amllount rises to 145 

nil . Assumingi zz no cost or availal ,ility constraints, women in the 

research saiij ,Ie i nd i cat el] need for as much as three t intes tie 

amount of aiti I1k avail ab Ic Io thei tha tiine. Among t lie households 

that owned DPGs, mi lk consumption levels rose steadily and the 

amount of milk purchased declined between the months of September 

and October 1986, as the newly distributel goats kidtded and came to 

product i on. 

The general conclusion arising from this study is that, there is 

need for more inexpensive milk in Western Kenya. Furthermore, tile 

fact that the poorer households with the least purchasing power are 

tile ones currentlI y more likely to purchase milk for their daily 

consumpt ion underscores the important role that the DPGS might play 

in prov idi ing i nexpens i v- inilk and ina t to t hose who needi it most. 

llowever, Io reach this category of far'm families, production cost 

of the DPGs must he hept to tihe hare mininium. 
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1.3 Rapid Farm CharacterizationSurveys 

a) 	 In 1986, scioloigv ro-ordinated a mIulti-disciplinary rapid 

survey design to identify key clr'acte-ristics of 75 households 

participating if) a large-scale on-farm trial of DPGs. This 

work included setting up proedures for sampling the target 

c,:rrruniti,,s; assisting the design of survey questions, and co­

ordirnat rig tihe logistics of th- actunl survy whii was carried 

out ini I hree areas of Wester'n Kenya Ka irrios i, lairisi, and 

Masunb i ). 

Wt]hut fol lowr: is s,-]erted findings of the rapid survey. Land 

lloldillgs overigdt 1.90 hectares (1.10 in tlamuisi , 1.81 in 

K{ai lion i, and 2. (' in Masumbi). Number of crops grown averaged 

7.2 per housoh,,ld (raniging fro,,m 2-12). Cash crop production 

was much lowel on nvorago (1.2 per hlusehold). Land left ll 

fallow overaged 0. 12 per household. Nuniher. of cotleI lownedper. 

household nveraged 3.1 (ranging fr'omi 0 11): that of local goats 

averaged 0., (ranging from 0-8); and that of sheep averaged 0.7 

(ranging franc 0 5,). NtMber of porsons inI resident per 

household averagd 8.2 ( rang ing from I - 16). And aduI 

eqti Ia el t I 1)tr 1iorit hs avni Iab Ih,, pei household per year 

aver-aged .10. 5 ( ranginfg fnrom 12- 131 ). 

b) 	 In 1988, SfR-CPRSP decided to start three new clusters to make a 

fresh start in evalunting the technicaI packages that have been 

developed so far. Sociology Projoct rontributed to thlie 
devFlm of hod,.l ogy for select ing potent ialopment the liet 

roll abora ti ng farnewrs in the new rI us Iers and spent t imr 

ronducting int eirview,'s to sele,- tfih part iciparits. 

There w-r, interesting experienres ill the st-lecl ion process in 

Muhanda cIluster, wich is located in Kakamnega district near 

Vihigo, the adnlt inl ratc f,r I-o] labo at ijg farmers was as high 

as f36%. Ill 1labuol cI us ter, located across Siaya sid tKakanrega 
dist rirts betswren thie towns of l,tandn mid Yala, t he adapt i on 

rate for collaborating farmers was 73%. Tlt, adaption rate fell 
even fUlrther to 60% in Lela cluster, which is located in 

Kisuiu district, off lIe Maserio -Kisunit, road. 



A variety of reasons were gi ven for the reluctance to joiin SR-

CRSP research activities. Some farmers said that problems with 

labour and land availability influenced their decision agai nst 

dual purpose goats. A less discussed but perhaps a deeper 

tuidurcurrent, i ndi cated t hat farmers were afra i d t hat Ihe 

distribution of the Dl-Gs wyil entai I a loan; and that this 

would potentially place farmers at the risk of losing their 

lands or having their household belongings auctioned if tile 

goats died1 unde r t he ir'caIe. 

Desp it. these obstacles, prsistolnt efforts to explain the 

resar'rih chlaract er of Ihe SR-CRSP arti "iti .s managed to 14i 1 

stffi ci i-nt niriMer of col Iaborat ing farmers in Mihanda and 

I?;'uo, c-lusttrs. As perrmiddle .1tuly 1988, the Programme needed 

w i n 19 more farmers in Lela cluster to reach the desired goal 

of lhir i i in Hint,ar irant i area. 

2. The Wider Social and Economic Context of Livestock Production in
 
Western Kenya
 

2. 1 The transformation of Kenya 's Agrarian's sector: the Case of 

hestern Kenya 

Nkonge Mbalii is rarry ing out this study of his doctoral 

dissertat ion at the University of Missouri Columbia. The general 

thrust of the st udy is to4ident i fy the social forces that have 

influenced the t rans format ion of Kenya's agrarian social 

str-ucture, With special focus on Western Henya. 

fihe study traces the driving motor of this transformation process 

to the European expansionism that began in the second half of tie 

19th century. In the period between 1899 and 1918, Kenya's 

Protectorate Government t vol stelps to remove indigenous African 

populat ion from the high potterntial agricultural I ands for t he 

occupation of Europan farmers. The period between 1919 and 1939 

saw tile consolidat ion of European settler economy it Kenya, with 

-Ilt'I ,s ItniI down Ito ro'lt'I African ir.'ii to avail themselves for 

wage 1al.,our on Fri ropean farm. 

land 1aws weri - enforced in Central Kenya and within th i? i ft 

VaI Ify. Labour Iaws were enforced in Western Kenya. This 

- t egy t 1 mai nt ain West ern enya as labour hasra reserve 

hist oricall y held back agricultural development ill the region. 
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While the j'ro r.icssive fm'ies in C'entiral Kenyn were encouraged I 
el. I ose Iand f m. iidividual us.:e, gained ac.esS t o coniiiod it y 

mrikt , imid l -',ived I imi Ied fnum riedif tri,m Ilr coloni ill 
tItov.nr1not i0 il 19_0s rind more so in 1950s, Wes tern Kenya did not 

rat rh a much attenfici n from the colmoninl goverrinint. As ) i'el ]t 

of .h Se hiSt Mi cal orlst-rint s' terCriilig PeoPle in western 

KEny' hn%,- tended to invest in ronln-rre rnt Iher t hall ngi-ri cm I't lie. 

A-, rtIl I f hi.F d,pl'ivnt ion of cnp i tnI in Ihe: agricultural 

serlo, j'wt -'l'hnv- tended to respond to It1 i rwras i rig popu l at ion 

density i n It1 egion wit Ii masiv- Irm 1, oItll ,igrat i on, inlI ead of 

inteinsificat ion of farming act ivit ies. 1t is in this context tIat 
WO ' Iml ,1lo I',le f I fill I t t- pl-va iilig predoim i nan'"e of fiia I e head,,d 

3. Training 

3.1 TtnilMinA o, ',hc ,'tLI, Collabor-ating Scienlist 

Nko1 ib ' s dot or-a I png!r'anms, ill rul I sociology sins 

pwr t-rss, d %-ll. It(" i e?<p'-rfred I c riaodIt' i, li rem ber 98R, and 
to return to worlk wit th Sr--CPSP in Keny. ii January ]9R9, 

Fr7TURE RFSEAR/II PRIORITIS 

a Cv I labor'ntire F-nluntion of th" fmpa-ct of the Feed Resource nod Gont 
Mai)Rgement Fv7er-iment iM the Newly Formed Reseat-ch Clusters 

Jointly witih the Feed Resource Project , Sociology will mll it or farm 

respontse to andi ut i iizat i on of tile iursery ,'edlings and hay bal ing. 

Monitor farmers' ab i it y t o use ttIi goat manngement • handtiooh provided 

by the Nut riti oin and Mana3gement Project, 

Aln with Economi cs Project , Sociology will nini t or attendance and 
parl ii-i pat i oL of the farmers ill tire cluster workshops. 

h) Assessment of Farmer i.ivrP,zt, A Management rrat-fices 

In the old ciu.7te s, this study will he a continuation of the on-goilg 

rl' I, r t I i,Iv I ini I , asse.ss tlrt Ie l , fenim inm;nct of IltwI t)F'Gs I(I t ii 

we I:for, of small r1h1d. frrm families. In the ne-wly created cluste:rs, 

Iht- s udy wilt rt-cord changrs I lat occur in ttie t rd itI ionol lives I or­

tiaiirigeimii it pract ices as farmers adopt SR-CRSP livestock managemenlt 

lr'"'oirlIer(d nl ions. Converisely, t he study' will rrord mod i fi atf i madt'os 

oil Ii vest ock managementI practices reconuiiended by the SR?-CRSP, inspi red 
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by the traditional management practices. Hopefully, this interaction 

inform STI-CRSP Scientists on the possible modifications tVat might need 

t ', be made on techn ical packages, to make them more adoptable by Ihe 

fInI'I N. 

c) On-Far, Mi/A 1U i Ii;ation Suti vj' 

In the old clusters, this study is proposed to rntinue in order to 

record the long-term contribution of dual purpose goats to household 

welfare nnd t , bet t '-"gauge seasonal and yearly variations in milk 

product ion and v'onsumption patterns. The study will also b;,eexpanded 

into the newly created ciusters. 
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