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FORBWOHD 

, The , goal of the SmalJ Rwninant Collaborntive Research Sup pod 

Program (SH-CRSP) in Kenya is to improve the welfare of smallholder 

agriculturists through the intrnduction of a dual-purpose goat into farming 

syslemr-: wilh the objective of improving family nutrition and income. 

The firsl phase of research involved description of smallholder far~1ing 

systems in western Kenya, including identification of the major constraints 

to successful introduction of dual-purpose goats. These constraints 

included availability of suitable feed resources, management of health and 

reproduction, and availability of goats with milk production potential 

sufficient for raising kids and producing surplus for human consumption. 

Subsequent t·esear·d1 - both on-station and on-farm - was directed to the 

resolution of lhese and other constraints. Strategies ru1d technologies 

based on this resea1·ch and on t.he experience of SR-CRSP scientists working 

in Kenya have led to the technology packages described in the following 

pages. 

The smallholder farmer in Kenya is the final recipient for these 

technology packagesj ho1-Jeve1·, the intended audience is the extension agent 

who wi 11 worl< with fanuers to introduce dual-purpose goals. 

Evaluation of these technology packages continues with large scale 

placement of dual-purpose goats in western Kenya. 

technologies have proven to the technically feasible. 

The reconnnended 

However, their 

socioeconondc acceptahilily by farmers remains to be tested. 

The accompanying write-ups are also an integral part of the continuing 

evaluation. They provide an objective benchmark for· determining the 

Bct::eptr1b i l i ty of the h~comn1endat ions. Participating farmers are given 

delailed descriplions of the technology packages following these 

a11d their modifications of the reconimendations closely 

l 

write-ups 

monitored. 



IN'rHODUCT 1 ON 

The purpose of lhjs manual js to introrltwe the Dual Purpose Gool 

technology paclrnge to both the extension wor·ker and Ute smallholder farmer 

in Western Renyn. The manuol hi intended to help and teach the farmer 

better goal management techniques for him to use during and after the 

curre11t. on-farm DPG evaluoUon program. The manual has been developed by 

the SR-CRSP scientists and i.s based on results from cm-station res1:iarch and 

on-farm expedences in Western Kenya. SR--CRSP which is funded by GoK, 

USAID aud four US Institutions (TAMU, WSU, Missouri, Wl) was started eight 

years ago and ils mandate is to develop through researcli, a dual purpose 

goat for the high potential small-holders of Kenya. It emphasizes a 

fanning system reseBrch approach to ensur·e that the research is relevant 

and mat:ches the needs, skills and resources of the smallholder fanners. 

1'he research unded.akcn is multidisciplinary and encompasses breeding, 

systems atiah'sis, sociology, health, economics, nutrition and management, 

and feed r·esoun:es. 
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Through the farming system apprnach, the STl-CRSP i nlerdiscipli nary 

team of scientists have been able to develop an 011-statltm DPG production I 
package. The primary r.oa] of the package is lo increase fann productivity 

and enhance far111 income of smallholder farm families through supply of 

appropriate DPG technology package for on-farm management. The package 

bridges U1e iuformaHon gap between the farmer aud extension worker on one 

hatid and the researcher on lht~ other through identifying the prohlems, 

rt·Hsenting solutions and making recommendations. This t·esults in a 

Research - Extension - Farmer linkage as presented schematically bel01<1: 

SH--CRSP Sol uU on"---MExtensionJ----~ So] ut:ion '----...1.1 
to field 
proh1ems"'--~ Personnel 

Farmers 
field 
problem 

r:h1111J'.'' i $ mi .i tlC'V i I ah Ir. pHd 1~f '<fovc 1 npmenl ' j n ag1·i cull ure or any 

ol!w·r sedot' of society. The change can occur by mrH·ely altering habitual 

ways of doing things such as t.ime of planting crops or· by adopting new 

ideas and/ or tech no I ogy. Change crea l:es problems and oppor· tun it ies for 

both the funner and lhose who may et.t.empt to help him (change agents). 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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This manuscript has then~fore been prnparnd primarils as descriptive 

background for both the farmer and change agents for effective DPG 

prnductiou. 'fhe smallholder farme1·s have limited resom·ces and limited 

management. sldJls and most of them lack economic means to tn' out new ideas 

and practices that 1·equ ire large cash outlay. They at·e genernlly nmre 

inclined ti:> adopt those farnd ng pn1ctices \~hi ch they can afford or are 

rnadily available. For a technology to be appropriate to them, it must be 

compatible with their socio-economic and cultural setting otherwise it will 

have low pi·obabilily of being adapted regardless of its relative advantage 

or affordability. This package is being tested and evaluated on 

smallholders in Western Kenya where SR-CRSP has operation mandate. 

The manual includes five sections. The first section (Management and 

Nutrition) lncludes information and recommendations on feeding and 

management of the DPG for lhe smolJ holder farmer. The information is to 

lmlp the smallholder farmer maximise offtake by keeping two. three, fout· 

etc. dual purpose goats. 

The second section (Development and Utilization of Forages) describes 

to the fanner how to develop animal feeds from his farm and how to 

effectively utilize these feeds. The section includes examples of on

stat ion research result: a that the extension wot·ker may use while explaining 

the package to the farmers. 

Section three (Herd Heal th Reconunendations for DPG ju Western Kenya) 

outlines the conunonest health problems in goats .in Western Kenya, provides 

possible alternative methods on how to deal with simple cases on the farm 

using cheapest methods that match the skills of the farmers, While it is 

assumed that the farmer can effect some of these recommendations, he. is 

11evei-theless strnngh' advised to contact a veterinary practitioner for the 

mon~ comp 1 i ca ted problems . 

'I'he foudh section (Breeding Strategies for Genetic Improvement) 

dea1:-r i bes l 11 l he f anner how, gi ve11 a goal that ge1mlypica l ly 

envit·omnent, he can optinmlly harvest and enhance flock 

llu·ough proper· rnana&emen t tecl111 iques. 

3 

matdw)s his 

productivity 



The fifth and final section is the annex. The sect.ion contains 

Melllorandunt of Undet·s tumfing beb'>'een SR-CRSP and the c I ieu t. farmers, a 

proposed course oul line for collaborot ing fanner·s and l ent:at.i vc veter.inary 

drug t:iri.ces pn~vailing in Western Kenya. 

The performance of th:i s manual wil J be monit.ored dur:i ng t.he on-·fann 

gnat. evaluation riedods and these experiences gained used fot· modifying the 

manual. 



SECTION I: 

MANAGHMEN'f ANH NlJTHJTlON 

1. 1 NURSING STRATEGY 

Problem: St11rvrit .iPn 

Background: 

Once a ldd js bor·n and il gets on In Hs feet, its survival 

pt·obabillly rn mon: than a half, On the other· hand, if the mothering 

ability of o dew js poor for having a weak doe/kid hond or lm-J milk yield, 

sur·vival p1·olrnbility is belmv n lrnlf. Modality of kids on-station and on

form jr-; h1p;lwsl in t:hc firnt lwo months afh~r lddding. StarvaUon and 

diseases an! l he 1:auses of t:hese deaths. Through containment of some of 

these cnuseG nssodnlt:'d 1dt.h starvation both on--stHlion and on··farm, 

have been markPd reduct.ion in ldd modal ily. They are doe/kid 

b1ock(~d teals, IP\\' milk yield, milking 1·egi111e, loci< of colostrum 

ei·adi ca ti on of draugli't: y conditions. 

Recommendations: 

there 

bond, 

and 

J. Ensun~ the doe/ki i bond is est:abl.ished soon nfter kidding. For does 

that tend to nm away from their- ldd/s before bond establislunent, 

restrnin tlwm jnorder tn remain in close conh1r:I Nilh their offspring. 

2. Ched the teats of the does follol'l'ing lddding. If they are blocked, 

unblock them thrnugh milking. 

3. lf n kid is unable to suckle, help it by milking some milk directly into 

j ts mouth. 'l'he sweebtP.ss of the milk 1v] 11 ps}'chologi.call}' urge the kid 

lo sw·hlf~. 

II. Mul<e sun: tlw ld~i luw suclded within twn hours of bii-th and 

nt i1wh~asi11e itilervals. The fi1·st milk or· 1-cilost1·u111 is 

therenfter 

absolutely 

1·~·,.,.r•nl i;1I ns it conlnim; nnt i hndi,.s, 1-1hid1 <fft' rn~cessan• for the 

::;un1vnl nf tht~ kid for· the first pad of its age which the kid did not 

gPI while in the uterus. 

5 



5. If 1~ lactating anu nursing doe is not receiving supplementar·y feed of 

Sesbnnin sesbt111 1 Leucnenn spp, or any othe1· fo1·age lhal is rich in 

prohdn, tl11~u such a doe is not likely lo produce milk in excess of ita 

kid requi rement.11. Under this circunmtance mill{ no more limn half t.lw 

udder in the first 30 days and thereafter a quarter pe1· day until the 

kid attains the weight of 10 kg. On attainment of this weight the kid 

is weaned and total milk ext1·act ion can be t·ealised lo the end of the 

] act a Li on. ]ncai=;e of t:wins milk no more than a quarter the udder in 

the first :m days and thereafter none to weaning or attaimnent of 10 kg. 

For dot-:s wi.th triplets no milldng unti.I weaning. 

6. Kids should be housed i11 dniughl: and excessive heat-free conditions. 

Co:ld 1fraught leadG lo pneumonin and/or starvation. Starvntion arises 

out \Jf over expendHure of energy in body temperatm·e regulation. 
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l.2 SWRE1' POTATO VINES (SPY) AS A MILK REPI.ACER FOR KIDS 

Problem: 

ln an endeavor lo sat.isfy home needs with mill< supply, overmilking of 

does b~' farmen; is very templi niti and in l he process kids are denied Uu~i r 

t·i1thtful shori:, which could lead In slunted growth, starvation and 

eventually deat:h. 

Background: 

Then~ was no diffe1·e11ce in growth performance hel1veen the kids that 

were weaned ou 8PV and those with total access to the it· dams' mill{ as shown 

in Tab 1 e 1. A nmjr•r and significant difference bet ween I.he I reatments was 

in milk offtalm for· Imme use. F1·om the does whose kids were ~veaned to SP\/, 

each don was mllked 87 kg in 120 days. Through utiJizalion of SPV, which 

f armet·s g1·ow as a crop, the accrued side benefit was 87 kg of milk or in 

monetary terms Ksh. 522/~ (1 US dollar = 18 Kshs. }. Furthermore. 

weaning has lhe add1-1d advantage of enhancing rumen development ( Se.me11ye el 

al 1986). SPV is an ideal milk subst:itute because nearly all the farmers 

in western Ketwa grow sweet: potatoes and because of its chemical 

compositiou. Sweet potatoes arc grown in small plots wi.th an estimated 

si.ze range of 4 to over 59 sq, meters. From the smaller plots sufficient 

SP\I can be harvested wilhout reducing tuber yield to meet the requirements 

nf a kid (:W g, DM/kg body Wf!ight/day}. The chemical compost ti on of milk 

and SPV are comparable in that 1 lhe moisture coutenl. and digestihilil~' of 

milk an:· 85 and 86% 1 while for SPV are 80 and 729.; rnspectively. 

'J'ahh~ ] : Performance of ldds and mi 1 k off take 

: Age-days , 
1 - .... - -~·---~~ • ~- f. 

0 . 
' Total 
: Sur·ld e kt! 
'. n~;B 

2.9 

I 
t 

I :rn : 60 I 

- : --------- :------·: 
' ' 
: 4.9 : 4.6 . . 

.. -~-----~·-:-·--

Wen111.'d on 
SP\1 11~~~ 

Recommendation: 

\ 
I 

2.4 : 6.~i 6. f) 

: Milk 
90 : 120 : offtake , 
--·-.-.. :---·--- : --··~·~~---·--: 

I I I 
I I I 

5.6 : 7.3 l NTL : 
t I I 
I I I 

'------' I I I I 

I I 
I 1 

R.4 : 7.9 87 l 
' I 
I 
I 

l. 'fn obi ~in opt inml growth of kids and of 111.i lk offtalce fo1· home use. ldds 

mu::! he nffo1·ed SPV ad .lib from the age of two weeks unti 1 the}' weigh 10 

l\g. Contimmt ion of feeding SPV is recommended after the attainment of 

10 lq; but is not mandatory. 
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.l. :3 APPROPRlATE UTJI.tZATJON OF' CROP RESJIJEUS AS FRllDSTLIFFS 

P1·oblem: Over'Coming short-·fnll in feedstuffs n~quir·PnH~nls for· mrdnle11anc1' 

Background: 

ti r:hndt11t1~ of for·age on a year-round hash in snml l fannr; of 1.,resb~r11 

Kenya, lms been n~podetl as a conntrai11f. li111iti111t goat pr·oductio11 (Sands et 

tll H.183; Onim cf· n.l 198•1: 8emcnye rl a] Hlf3G). This is due to small farm 

sizes witli a mean of 1.9 ha and a r·ange of 0.2··9.G Im; in addition these 

far111s must supp<.ir-l· fnPrl product ion for large fand.1 ies. Consequently, 

1i ves tock ntT left t~n:rnine honH~steads' compounds and co11m1mrnl properlic~s 

whenever· availab]P., ns tlwir only soun:e nf pasture. These pash1res arr?. 

t1nl. adeq1.1:Jte fo1· "''~el i 11g both 11mi11tenance rrnd pr·oducf; ion 1·equi 1·ements of 

liveslod;. lnfocl by usin[( lhi: conventional stocldng r·of P r·rcomrnPnrluf ions 

fo1· the an~B, the farn1s would be classified as overntockP.d and fa.mi ly 

Uvestor:I< in rlrmcct· nf rxpedencing high mortality through starvulion. By 

t)roper ul i1 ization of c1·op 1·esi.dues this danger can br:• avc)jded. Tab] c? 2 

is a p1·ese11talion pf cherniC'a] composition of crop residues available jn 

Kenya, Th·~ values c)f the var·ious cr·op r·esidues as shown in the 

lnble ar·C' too 1011• In support utjhzntion for· production beyond maintemrnc·e 

r·c~t]LI i n:-me11 ts , 

For gn~aler intnkc and 11t ilizaljon of cn~p residues a number· of 

methods have been mJed in differ·enl eountl'ies for processing the coarse 

f'1~erlstlrffs. The~ met.hods include choppi11g, gr-indin{!, soaldnn in wuter, 

r3lkol i or' un~a treatment, spl'i11ld ing Nilh molasses or· salt and feeding in 

conjutwtion with proleinadous fo1·aecs. In western K1~nyo the most abundant 

crop residue, maize sl:ov•~r, has been shmvn capable of maintaining 111atm·e 

goals fo1Jowi11f( chopping and so11ki11g trcatnu~nls only (Semenyc et D.l 19B7). 
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Tnb le 2: Chemica 1 compos i Hon of crop res i.dues available in Wes tern Ken}'B 

Crop r·es idue 

Maize stover 
Zea mays 

Sorghum stover 
Sorghwn spp 

Beans haul ms 
Phaseo1us vulgRr.i s 

fhmana peelings 
Musa spJ) 

Mango .tfeel ings 
Mang·.i era .i nd.i ca 

Recommendations: 

Dry matter 
% 

82 

86 

90 

20 

Ash 
% 

]() 

8 

7 

Hi 

Crude Protein Dry matter 
% digestibility % 

5 36 

4 42 

6 42 

8 59 

7 

] . Maize stover wldch har; heen processed by soaking and chopping int.o 

lengths of no mor·e than 5 crn, is sufficient for meeting the nutd t ional 

demands of a mulur·c goat. If a farmer has maize stover only, his goats 

should not die due to starvation. Better still, if a farmer has access 

to molasses he should sprinkle il, on stover to enhance palatability and 

energy intake. Occasional sprinkling of conunon table salt is also 

recommended for enlwncing pal atabi lily and hence intake. 

2. Other· crop residues such as , sorghum and beans haulms are also 

reconunended as is the case-for maize stover above. 

:L Peelings of mangoes and bananas should not be wasted, but fed to goats 

whenever available. They however, should be regarded as playing the 

role of meeting the days' appetite. Peelings are usually not available 

in sufficient. quantities to meet. requirement.s. 

9 



1. 4 FREDJNG A DPG DOE FOR PRODUCTION or MILK AND KIDS 

Problem: 

Fm·mer·s are ig111-n-a1JI of th•:' partitioning of feed enerf!y in gnnts m1<l 

other livcsl:ock. 

BackgroQnd: 

The f:irsl and the forernrmt requir·ement for any livestock type is to 

ul:il ize avai labh· fo10-d eneq~y h• lreep Hself alive. This is the state of 

111ai11l:uini11g H~elf in which Uwre is neither a net gain nor form of 

11utdents. Feed energy necessa1-y to achieve lhis equilibr.itm1 i.s the 

111oinli:·mrnc•'> n~·1uiremc11ls. Mainlenanc1? requirement: js dependm1t on hndy 

size and activity of ::i11 individual ani111nl. A cow because of i.ts bigger 

BJ~e requires more energy for maintenance than a doe. With regards to 

activity a doe that :i.s lel:herr.d has less demand for mainteuan•~e ener·gy Uum 

one l:hnl. i ~ frer runging. Of the feeding energy I hal is left after 

11111intena11ce needs have been lllel gt1P,s to p1·odud ion. Production pal:lmays 

ore lacliona], pt·egnnncy ond growth. The efficiency of convernion of feerl 

energy i.nto h1ctaH•:>11 .is RO% and into liveweight is 42,.:, while for 

pregmincy falls in bi·! 1veen (M..\FF 1975; Konandreas and Anderson ] 982). On 

the othet· lumd when ene1·g)' derived from feed intake iR insufficient to meet 

a doe's tobtl energy requirements, then the em~rgy baJ ance is achieved hy 

lhe mobilization of 1·eserves. This happens in situations of low quality 

and quantity of forage on offer to o doe. Under such circumstances a doe 

1d 11 mobilize its body rese1·ves to meet 'lactation, pregnancy and 

mo i nlenance requirem~nts. This j s highly undesirable due to body weight· 

loss and because the energy so r·eleased is lower than the enen!Y that 

originfllly went into Hs synt.hesjs, A simple rn]e lo farmers therefore ht 

h• fP.r!d their does above maintenance requirements at nll times. 

Recommendations: 

flr·''F· must f,,:> fed abovr:- I h1~i r· ruaird.enoncc requirements inorder to ensure 

high 111i1 k yit? lds, and concept lou and kidd iug rates and at the samt~ ti.me 

evoirl hody reserves mobilization. 

I 
( t~ 

I''~ 

l'l:•I 
,.,~ 

"' 

I 
1 ··~ 
,.~ 

I"~ 

Miiii 

I~ 
.l!lfl 

I~ 
I 

·Iii 

I~ ., 
~ 

I ·1 

1': 
1!1 

1.1 
,.,~ 

I'' 
1' 
IJ 



J 

] 

] 

] 

] 

] 

] 

] 

] 

] 

] 

] 

] 

] 

] 

J 
J 

.J 
l 

2. In addition lo a full day's grazing, ensu1·e doo receives supplementary 

feed lhul is hjgh in crude protein content and digeslihi1ily al over 12% 

and 55'~ res peel i vely. This should be a third or more of its total 

n1tion of ] lo 1.5 kg dry matter per day. Candidates for supplementary 

Sesba11it1 seshs11 - fresh or hay {M1:txi111Wl1 30% of basal diet) 

leucaena 
1 eucoceplw la fresh or hay (Mmdmum 30% of basal diet) 

Zt~El ll/8J'S maize thinnings and leaves 

Tyl ossema spp fresh ]eaves 

lpo1uoeo ballllas sweet potato vines 

/Ji;fi tnr.ia seal arum - Couch grass fresh 

:L When the appeti le of a doe is not met following a dal''s grazing, above 

supp]emenlH could be fed as sole diets with exception of leucaenn and 

eesbania. 111 addition to grazing, another source of meeting a doe's 

appeti le is from eul and carry of napier· grass (Pemiisetum purpureum). 

Farn1ers •·,fo> anticipate shDrtage of grazing pastures are advised to grow 

nap:ier grass. 

4. If cash is ava:ilablr' bought-in concentrales can be used as supplementary 

feed for enhonce111ent of production. Coucentt·ates meant for cows are 

equnlly good for does. 

fi. For proper maintenance of rumen diges\ive properties, supplements should 

be fed at least twice in a day. If a doe is being 01ilked the ideal 

frequency is twice a day at morning and afternoon milking. This 

stimulates mi Jlc Jet down. 

li. To avoid compel it: ion for energy bet.ween pregnancy and 1 aclat:iou, dry·-off 

does in lheir last two months of gestation. 

11 



l • 5 1'E:TflEJH NG 

Problem: 

of Bl"!'fl and movement ond 

r:-n1.1t'f.ship/m~I: i11g Colllacl 

Background: 

1 n wrr: I Pl'll J\pnyn due t n smn ll .hmd fazes, d<>uh l P cropping and 1 ack of 

fences tn c::-m1tnin gonls, lelhc~i-i11g is the prefPtTed 1111:thod of c1;111fi11i11g 

p;im\s. Ad\'anln11,N; nf l1dlwr·int;, 1tmils arc closP cnnlr·nl, avoidance of crop 

damage pad icular ly r)f ne i.ghbour·s plots and fad 1 i. tat es in s i h~ foeding of 

mid r·ut nnd can·y. For them:? advantages lo be n~alized 

can.' fu l p lmm ins· ~-rnd manngi:men I are necessary olhenvi se, l.ethr~d ng n~sul ts 

i.n hnnnful resl.dctinn of grm:ing f'eJecticrn, areo, contact with other goats 

for mating, exposm·e lo helini11ths and accidents. 

Restddion of grazing aren and selccUvit.j' hnfl heen st.udied. It has 

been found that a tethering nn11·· 1d lh a t·adius of ft'UI 111elres and changing 

peggintr slat ion nl lenf'I twice doily are hesl. (SPmf:nyC' ei al 1986). Other 

factors studied in thic: ~xp1~d11u~nt (Semenye d ld 1986) will became evident 

under recommc:ndat i ems, 

Recommendations: 

I. Tel.her goah; \vit.h a ropP of approximately four- mel.rei:: in length or two 

mid a half body lengths (man). No~e, long t·opes cause e11tnngle111ent, 

while shod ones res l.ri r.l graz i11g EHT.n sPVer·e h•. 

2. Change the lethet'ing station al least twfre in a dny. Change nf site 

p1·ei::11~rits fn:-sh )'afllun:-fl t:hal have not bei~n conlmtdnated wjth I-hi: day's 

f ai~ces a11d ur· j m~. 

~l. flmw lei hcl"ing palten1 upon the 1110\'Clllf?ll I of the sun, herln1g1~ 

!"l v ~.l i 1 :-:11 • i 1 i 1. y a wi l;:iq~r: r-:lnd; tdh1~1·in1~ SPqUPllCC. In 3. t elhi.~r i 11e 

SI:''-} ll '''I lf' !' n 11.,ioy~ ha vi~ you1· t~OO I fl telhen~d .on f> it es ahend of calt.1 e. This 

1,., 
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4'. If yl)ur OPG doe is in estrus ensure the DPG buck's and the doe's 

tethering areas overlap to facilitate contact and, hence, courtship and 

mating. Linder· other circumstances don't allow mt}' overlap of tethering 

areas, as this n1ore than often, leads lo entanglement of the ropes and 

1J1111ecessan' slreas of the goats in trying to free themselves. 

5. Don't telher when~ the rope can get entang'led Nith other objects or near 

cliffs, which could lead to accidents such as goats hanging themselves. 

13 



1. fl MATING SCHEDlJLR FOR DUAL PURPOSE GOATS 

Problem: 

f{nowine; l:he age, appn)pdnte nutritional slnlus nnd the bn~r.ding 

f n~quency f (ll' inc rer:i.scd co11cefi I ion a11d If i dd i 11e r·n l es. 

Background: 

The 11f!e nt. first lddding and the freqt1e11c;1' of h.reed.ing t.he1·eafler, m·e 

of gr:eal. importam::e in the delcn11i11alion of an individual doe'fl lifetime 

ldd cr·op. The nulritio1rnl slnlus of a do(' is also nn imporlnnt fact.01· in 

the delerminnl i.on of the ki.d crop size in that, if a doe is in a pot'r 

nutri.liono] status hen1t1S(' of fl low plane 1)f nutrition, its 1wulntion ra!.e 

and hence conception rate dropa pr·oporl:ionally. On lhe other hand, if the 

p]m1c of nutrition ch-ops fnllowi11H conceplion to ldddim! and thereafter, 

then high t·ah~s of oborl:io11s and mortnJ ity should he expected post-partum. 

Duelings may st9rt to cyde at th(' age of t.wo months (Robinet Hl73} 

hence, they could first kid al the age of seven months. It is not 

appropdate to breed at the sight of the first heal:. The correct: practice 

is lo bt·eed 1 when U11-.· doeling ha.s aHai.ned a liveweight that poses no 

danger· of being permow~ntly stunted. A stunted doe has a low prolificacy 

and prnduces kids '"ith low bfrth weights and viability. There is general 

ol(t·eemenl for breeding doelings on attainment of 60--67% of thcdr expected 

mlu It 1 iveNeight. 

The terminologies 'flushing' anrl •steruning-up 1 are very c01mnon hi 

mii.mn 1 husbandry. Fat·mers and researchers insist on "flushing" and 

'steaming -up"innrder to maintain does in good nuldliona] status and hence 

good body c1Jlld it i 011 1 b1~causP I: hr:- corn~ l At i 011 h.e t:wee11 good body cnnd it ion 

1vith conc~pt ion and kidding 1-ates iwe h:igh and positive. Al Maseno the 

does r:ffe i11 good body condition in the 'dry' season, when the pastures dry 

matter content is ld~h. Thfo l.hen~fore, is the• nppropr·iat.e time for 

1 !.,,,.ditJt'. L11•1.:m:~1? 1.f tlw nr~tm·:1J ,,ffr·d nf 'fhmhini!'. They l:h1~11 pn:iceed to 

rlrnp Uwir Jdds in thP nc:,d 'dry' season, 1.;hich provider-: the 'sleandng-up' 

This sl1'Flh:>l!~' is 1·e1.·01111ne11d~~1! 1 when in the dry season then~ is 

ndcqunt ,, feed. 
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Under a good plane of nutrition, where concentrate feeding rn 

practised aecelet·ated kidding is recommended. In an accelerated kidding 

programme, the kidding intervals are eight months, in which does have to be 

brnd in less lhan three months following kidding. For situations where 

reliruwe for feedstuffs is on pastures, c1·op residues and marginal 

supplementation with quality fodder·. kidding once a year is n101·e 

appropriate. 

Hecornmendations: 

] . Hree<l Ul'G doe lings for the first lime, when weighing over 20 kg and in 

good bod)' condil ion. Good body conditions and 1 iveweights of 20 kg are 

attainah]e in western Kenya when the doelings are at lenst one year of 

age. 

2. 1 Flush' your doelings and does th1·ee weeks before mating. Use high 

quality fodder such aa Sesbania sesba11 1 TJ'lossm11a spp1 Leucae11a 

]eucocepbala, maize thinnings, green maize leaves and sweet potato 

vines, etc. 

3. Buy, hire or go fo1· a DPG huck wiUi high libido and in good condition. 

Pn~ferehce should lw given to buclrn known to sire th'ins. 

4. Ensure your doe is bred in its second day of heat (eslrus) inorder to 

overlap with ovulation, which occurs approximately 18-36 hours after the 

onset of the heal period. 

5. Ensure tethering does nol impede coudship or mating. 

]5 



l. 7 FREl>STUF'FS PRESRNTATJON 

Problem: Wus t a~e t. hot r.an he avo hkcl 

Background: 

Mot her·s res en I, when ch.i 1 dren ent sh•ee tr; he fort• a meal. Puddi nrts f':Uch 

as ice et·emu and fnd t sal11d an~ set"ved after· a meal. It is accepted if 

they are taken he fore they hnvP fl negnt i ve impnd on the nppet He and 

intake of the main meul. This is true also wll:h the eaHng psychology of 

goats. Gonts being very selnctive feeders, when pre:wnterl with a cut· and 

catTY fodder of mixed speci1~s, tl11~y wi l1 have n go first al the most 

palstabJr~ sppcfrc (sweets or pud~Unr,). After eating the 111nsl palatable 

species they rmtun~lly fee] lt:-ss inclined to eat lhe remaining ones. 

ISven I ua 1 l y whet. her· l t is r.n I en or· not. is dependen 1 on t:he degree of hunf!er·, 

s1,ilage and eontamiuation. In an endeavor to reduce lhe amount of orts 

from cul and catTY an experitm~nl was conducted at Maseno (Semr;>nye et a.I 

1886) 1 which nmked common foniges according to their palah1bility. For 

results seP Tahles 3n 1 3b and 3c. 

Table 3a: Preference Ranking of Gr·ass Species 

Intal<e g. CP9,; DMD% 

Couch grass 1 12238 ) 17 65 

Napier· (13) 2 10808 ) 9 6:3 

Giant panicum 3 890h) 9 54 

Btachiatia spp 4 741b) 11 51 

Rhodes grass 5 103h) 8 50 

Ban a grass 6 m2h) 13 57 
-- ·- --------------- - -- ----- ----*-~ - -~----- -------~.~--~--- -----~~------

ab) Meam: no! hnving the some superncripl in common differ nl P ~ 0.05 

IJMU ltl vitro dry mal. ter· digestibi l i tr 

,, 
... 

(11 
.111 

I 
,,>}f 

I 
to•I'• 

I 
[ .~ 

[ "' 

("~ 

,.~ 

(''~ 

, .. d 

I 
I 



] 

] 

] 

] 

] 

J 
. l 
J 
'1 

Tab1e 3b: Preference Ranking of Proteinous Species 

Rank Intake g. CP% 

Sweet potato vines l 16898 ) 17 68 

I.eucaena 2 )353b) 21 65 

1'yll)ssema spp :3 1199b) 14 55 

Pigeon pea 4 75lc) 21 69 

Sesbania spp 5 684c) 21 68 

Gl irici.dia 6 187d) lB 55 

abed) Means not having the same superscript in common differ al P < 0.05 

DMD ::: In vitro dry matter digestibility 

'rable :ic: Preference Ranking of Grass and Proleinous species 

DMU% 

Sweet: potato vines 1757 17 68 

Leucaena L. 2 1079 21 65 

Couch grass 3' 754 17 55 

T}1 lossema spp 4 711 14 69 

Napier (13) 5 570 9 68 

Giant panict.m1 6 480 9 55 

OMO :: In vitro dry matter digestibility 

Goats hy nature are hrowsers. They often stand on their rear legs to 

enable them reach shrubs and small trees. So when goats arc~ given cut and 

cany fodder from a hanging position, it emulates their preferred st:ance of 

foraging. Tieing and hanging cut and cany fodder has other benefits to 

the welfare of lhe goat. Il reduces the w~unl of orts through reduced 

contamination and soilage of the feedstuff on offer. Cut and carry 

feedstuffs not presented in a hanging position, but placed on the ground. 

usuol h' gi~ts Urinated, defacatr.d, salivated, aoiled and lrrunped. As goats 

ore fussy in thei 1- f'eeding habit (Devendra and McLeroy 1982) such feedstuff 

would be taken wHh alol of h:oluctance resulting in a large amount of orts. 

For your infornmt:lon, Nhat is orts to goats is cherished by caU:le . 

17 



Feedi nr. of crop res :i dues t. o 1 i vest ock following phys i ca.I treatment 

(ch"ppiug, gdnding and soaldng in water.) enhauces intake and digestibility 

(Semcnye et al 1986. Nour 1907), while chemical lrPritment (ut·ea, NaOH, NH3) 

PUhances digestibility (Said 1981). For i11c1·e11sed palatability and hence 

i nlake heatment with salt or 1110.1 asses is effed i ve. So for sat:isfactory 

utilization of ct'op t·es idues one 01· more of the above treatments can be 

engagPd. For snm] lholders in Kenya except for NoOH and NH3 treAtmenl.s, the 

other treatments are 1-dthin their rt'lach. 

Recommendations: 

1. F'eed the most and the leasl t,n]alable forng1~s last. and 

n~sp1~d i ve b. 

fi rsl, 

2. Tie aud hang your cut and carry forage inorder· to reduce the amount of 

orts. This practice is also credited with reduced worm infestation. 

3. Treat your ct· or' residues physically and cheru.i.cally to enhance 

tmlatnb i 1i ty, intake au<l ut i 1 izaHon. Tl' ea tnum ts suitable to 

stntil l holders are:-

3. l Chopping into lengths of approximately 5 cm 

3.2 Soaking in clean water 

3.3 Sprinklfog with mo]asses or common salt 
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I .B MUK AND MILK HYGIRNE 

Problem: 1 nach!<Jll8 t P know] edge on mi] king ancl 111 i 11\ hyg j 1mr: 

Background: 

Breed and nut rit. ion have heen given lhe alt ent ion they deserve in the 

sl:ruggh~ for incn~ased milk yields. Howeve1·, other variables na1111::ly pn~

ruiJldn1~ pn~parntions and mHl<ing pnlcedure, which play vital rnles in 

t'egulating mi1k yield have not. been given the attention thc~y deserve. 

These vuriables, which for convenience will collectively be termed 

expressed their impo1·lancc in our 011-·farm 1·esearch. 

Examples of how managerial factors have caused variations in mi]k yields: 

a) Does have n~fused lo let milk down when their regular mi liters a1·e 

B\\'flY. 

h) Jrre1~ularity in milkin& frequency and interval, in homes that milk 

on demand, has lowen:d ;rields and in some cases caused mastitis. 

c) Following transfer of a doc that. was yielding 0.5 lq~ per day to 

another home, because of a domestic quatTel, it sbH"led yielding 

1. 2 kc per dc1:'.·. In l he 1 a Her home t.he doe received managerial 

attention that was conducive with maximum milk production. 

d) During milking demonstrations does have failed to give their 

average yields. 

The managerial fa~tors must be ohserved hy providing a conducive 

en vi ronrneu l for milking, which is characterized with uniforniity, 

gentleness, quietness and skill. 

AHhnugh mill< is a noble nourishment if not pashmrized it could be a 

source of infection. Goat milk must be pasteurized as a standard 

procedun~, so as to ensure the mi 11< is safe for cnnsumplion and/or 

preservation. Unpasteurized milk f1·0111 diseased goats can transmit 

l.111; <· 11 (>!;I:, :NirnJclti imn:i. On the olhc1· hmid, in lndia goal milli is 

prescribed by doctors in cases of jaumHce. peptic ulcers and dyspepsia 

(Nlllll HJ711). Goat ndll< is also more digestihle than co1.,r mill! and is richer· 

i11 antibiotics. Tn w1~steru Ken)'a collaborating fanne1·s claim, when maldng 

I,,., '' le:oser· amount of milk is required incase of gont than cow milk. This 

l .
... 
·~ an indication of higher· levels of butter fat and certain 

19 
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goats' milk, Despite these advantages over coh' 111ilk, then~ is some 

unfounded prejudice against goal milk evnluotiun. This statement is 

imppot·h~d by the findings of Boor et B.l (1982) in western Kenya, whose 

r·andom blind tests on the consumer preferencf' between goal and cow mi JI< 

I 
l 
I 
l 

yielded 110 significant differ·ence in prefet·ence for either· fresh or soured ( 

mi 11<. 

Recommendations: 

1. Provide a conducive envir·onment. for milk lel-dow11 

2. Prepare your doe for milking by pr·esenting it with a 

feed (see 2.tl) and wash its udder if it is dirty. 

3. Restrain your doe by using the most convenient 

illuslrnlions, Fjgures 1 and 2. 

l 
I 

supplement at·y 

l 
method. See 

I 
4. Employ the con·ect milking prncedure as illustrated (Figure 3). Milk 

by pulling the t.ent.s (Fi gur·e 4) only, when the teals are lwo small for ( 

engagement of the nppropl'iate pr·ocedure (Figm·e :l). As you milk, nudge 

or push gently the udder to mirnick a kid sucking. This trick causrs ( 

nlot'e milk Jet-down. 

5. Discard the first squirt from each teal. 

~;. If milk is lumpy with blood spots discar·d it all and seek veteduary 

advice. This is a symptom of mas U tis. 

7. Stripping 

111.i.lk is 

should be done at all mil kings to ensm·e thP. finn 1 drnp 

out. If not done i l hecomes a source of infection 

premature dr·ying up. 

of 

and 

ll. Milk nl r-egulnr· intervals and by the same milker· as much f!S possible. 

n. Hec·ot·J mi Ur yields daiJ y. 

In. Slnp 111illd111~ whPn o dC1e is thn~e months i11··ldd 

1 I. E11sur·p yDut· hands ar·e clean and dry befor·e milking 

)~'.Milk into n container· lhal is clean 

J:L PaAteudze your milk by bringing it to a. point of boi li.ng and 

it there for approximately one minute. 

holding 
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Lt 
J:-.igure 1 Restraining with a shortened tethering rope 
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Figure 2 Restraining by 
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. the hind leg stanchioning 
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Fig" 4 
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Fig .. 3a 
Trapping milk in the teat I 

Fig. Jc 

Onset of squeezing process 

Squeezing milk out 
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Procedure for small teats only 1• 
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l.9 HOUSING 

Prohlem: Lack of appropriate housing for goats 

Background: 

Goats are more susceptible than cattle to draughts, rain, dampness and 

sudden weather changes. For this reason goats must be provided with a 

housing facility. The facility could be an adapted building or a fann 

structure. Nonelhelessi whether a planned or an adapted house it must be 

one that is ventilated and draught free. It must also be lockable and 

strategically placed to prevent thefts and above all predator-proof. 

Jn western Kenya few farmers have need of a special goat house because 

they convert their kitchens into goat houses for the night. This 

arrangement is adequate for a small flock of up to six goats. When the 

same kitchen is used lo house more or other livestock, space in the kitchen 

becomes a major limitation, which invariably leads to crowding and 

associated side effects of injuries, trampling of the young and pneumonia 

infection of goats due to inadequate ventilation. 

Recommendations: 

l. If planning to build a goat house follow the reconunended goat house 

plan. To reduce construction costs, use ]ocally available materials as 

much as possible. For instance if in an area where the thatch grass is 

available use it, otherwise corrugated iron sheets are the next best 

choice. According l-o the plan the floor is raised and slatted to allow 

slippage of urine m1d faeces. This plan is for six medium sized goats, 

It is also partitionable to accommodate storage faci1 Hy for hay or 

other farm produce, in other words it is a versatile goat house • 

2. Whatever the house, ensure it is ventilated adequately, draught free, 

the floor is swept and kept dry daily, predator and theft proof. 

3. There is no crowding 

24 



1. 10 GRADUAL WHANINO 

Problem: 

Kida get shocked hy sudden weaning, which may lead to high mortality 

rates or reduced growth rates. 

Background: 

Goal kids must be weaned to conform with the development of their 

digestive systems, end to go into a nition that is cheaper· than milk. 

Weening time must he planned to effect introduction of the new ration, well 

in advance of the weaning date. In the inhoductoq' period the kids must 

be monitored inorder to ascertain, whether intake and utilization of the 

ration will be adequate to meet their eneqty r·equfrements for maintenance 

plus growth. When not well timed it causes mortality and chechs growth 

either temporad ].y or permaneutly. Mortality ads es out of starvation 

because the weaned kids intake of the new ration is either zero or very 

low• while growth is checked by an intake that just meets maintenance 

t·equirements. So if'kids are to be weaned to the past.ure.s as is the case 

with the maJori ty 1 then expose them to forage (cut and carry) earh•. Early 

exposure p~omotes rumen development hence, intake and utilization is 

adequate to prevent. st at'Vation or reduced growth rates. Research i·esults 

(Semenye et al 1986) indicate that, early exposure to forage followed by 

gradual weening 1 when kids are denied their full share of milk, is 

l'racticable and ideal. Gradual denial of milk or nurning forces kids to 

foi·age mote with time, while sudden cessation has negative impact on 

foraging. Also for consideration along with gradual weaning is liveweight. 

Four times bit-th weight or 10 kg liveweight at weaning is suitable for 

western Kenya conditions (Brown and Nderilo 1983). 

Recommendations 

1. When weaning a gobl kid to pastures or fodder, start denying the kid its 

full share of milk ten days before the planned day of weaning. This is 

~11s:ily done hy over-milldng. At the sruttP. Hme the ldd must he exposed 

to its hew t·ation. It is a good pt·actice to introduce the future 1·ation 

of the kid as early as possible. 

2. Prevent contact of the dam and its kid following weaning. 

3. Ensure that intake of the new ration (whether forage or a milk replacer) 

is adequate for maintenance and growth energy requirements. 

4. Wean when a kid is approximately four times its hirth weight or 10 kg. 
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1. 11 KNOW YOUR rtOAT 

Problem: 

Farmers don 1 t know basic facts concerning the physiologl' of their 

goats. 

Background: 

Follmving contacts with farmers either on farms or at workshops, it is 

evident farmers 1 knowledge on basic physiological events of their goats is 

lacking. Formers for instance, cannot tel 1 with certainh' what is the 

g1~station period of a goat. It is important for farmers to know these 

facts which give decisive guidance in making management decisions. 

Recommendations: 

l. Examine your goats weekly or as often as necessary for removal of ticks 

and for noticing of ailments or physiological changes if any. 

2. Heat or esfrous period is 12-36 hours. So hreed your does in the second 

half of the period to coincide with ovulation. 

3. Estrus cycle is approximately 21 days. Does returning into heat 

following service are open. Such does must be bt·ed again. 

4. Gestation period of a goat is approximately 150 days or five months. If 

a doe does not kid approximately 150 days following breeding, then it 

may have had silent heats or aborted. This is an indication of a 

reproductive problem. 

5. Signs of heat or estrus hleating, uneasiness, tail shaking, frequent 

urination 1 swollen vulva, mucus discharge from the vagina and mounting 

of othet· goats. 

6. Signs of kidding - The udder will have enlarged and full with milk. Doe 

is t·estless; appeat·s hollow on either side of the tail, discharging a 

starchy substance, in pain and showing signs of affection. 

7. Provided milk yields am acceptable and the doe is in good condition, 

the longer the lactation period the better; nonetheless stop milking 

when the doe completes third m1>nth of gestation. 
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8. Your can estimate the age of your goat by the numbe1· of incisor teeth e.s 

follows: 

8.1 1'emporary incisors (millc teeth) - less than a year 

8.2 First pafr of incisors - approximately one year 

B. 3 Second pair of incisors - approximat.e] y two years 

8.4 Third pair of incisors approximately three years 

8.5 Fourth pair of incisors three and a holf years 

8. 6 Worn incisors - an old goat over seven year·s. 
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SHCTION II: 

DHVBLOPMRNT AND UTILIZATION OF FORAGES 

2.1 FEED PRODUCTION FROM MAIZE-BASED CROPPING SYSTEMS 

This can take several forms: 

i. Pun;- - Maize crop 
ii. Maize - Beans 

iii. Maize ·- Pigeon peas 
iv. Maize Sorghum 
v. Maize Finger millet 

vi. Maize Alley cropping 

1. Approximately 6 months in a year farmers in Western Kenya experience 

feed shortage and this can be overcome through generation of feeds from 

the fat'mer's maize - based cropping systems indicated above. 

These cropping systems occupy 

(pat·ticularly in Hamisi) and 

farmer cun generate from the 

matter (DM) of fee? per hectare 

approximately 90% 

take about 50% of 

maize crop only 

(ha) per year from 

of the farmer's land 

his resources. The 

about 10 tons of dry 

the cropping systems 

and this can potentially feed four mature goats for about a year. 

Howeve1·, this fe~~d may be able to meet the animals nmintenance 

requirements only and not adequate for production. Its bulkiness also 

creates a need for storage facilities. 

Alley cropping with legume forages can generate high quality feeds to 

overcome the problem of low quality. 

2. Sunnnar)' of Research Results: 

Grain and Forage yields (t/ha) 

Crops 

Grain 

Pure maize 4.2 
Maize/Beans 6.3 
Maize/Pigeon-~eas 4.3 
Mai ze/Fingernnl let 5.8 
Mai?:e-Al ley 
cropping 3.4 

Maize 

Stover/ 
forage 

10.2 
9.2 
B.4 
8.3 

9.2 

Intercrop Component 

Grain 

0.6 

0.6 

Stover/ 
forage 

0.3 
4.1 
1. 3 

4.0 

The intercrops increased maize grain yield by 19% but reduced maize 
stnver· yields by 14%. However the grain and forage yields from the 
int ercrop component were all extra/additional advantages above the pure 
hlaize cr·op. 
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3. Recommendations 

i. Early land preparation where necessary, ploughing end 

hart·owing. 

ii. Manure/Fertilizer application. 

a. Spread manures uniformly before ploughing. 

b. Apply two handfuls of well decomposed manures in each 

pla11ting hole; mix well before placing seeds (use the same 

method for fertilizers as recommended). 

preferably, t.wo seeds per hi 11 of high yielding 

recommended varieties at the onset of rains eg. maize hybrid H614 

for loug-t·ains H5012 and H5ll for lower Maseno and Siaya 

(Experimental maize varieties from Maseno Research can also he 

used). 

a. Spacing for maize in an intercrop - 90 cm x 30 cm. 

b. For pigeon-pea or sesbenia inte1·crops plant one row of the 

intercrop components at 90 cm x 30 cm between the maize rows. 

Wider spacing for intercrops may be used when pref erred. 

c. For Beans and Fingermillet plant two rows between the rows of 

maize crop. 

iv Early weedinl! once or twice as necessary 

tt. Thin weak seedlings (removing one plant per hi 11) at first 

weeding. (upto 500 kg DM of feed per ha can be generated 

from this). 

b. Where more than one seedling per· hill was left at first 

thinning further thiu lo one plant per hill (more than 500 Kg 

DM of feed per ha can he realized). 

c. Weeds from the field should be gathered a11d fed to the 

livestock (This can also give ahout 500 kg DM of feed per 

ha). 
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v. Leaf-stripping 

F'rom early milk stage, start removing one leaf per plant. per 

week starting with the lowest leaves (this can generate about 

500 kg hM of feed per ha). 

vi. Topping: 

At the maize hardenjng stage remove the top of the stalk above 

the cobs {ears). (About 2 t DM of feed pe1· ha can be realized). 

vii. Re.maining stover: 

Gather the remaining stover for storage. This will he of the 

lowest quality compared to the other forage realized from 111aize 

crop (about 6. 5 to DM of this per ha will he realized). 

Jtiii. Intercrop components: 

(a) Be1111s: 

After harvesting the pods and threshing, gather the haulms and 

split grains for later feeding to livestock (approximately 300 

Kg DM of feed per ha can he obtained) 

{b) Pigeon pea: 

After harvesting the maize crop, pigeon pea may be cut-back 

(i-atooned) aud fed as a protein supplement as needed (about 4 t 

DM of feed per ha can he realized). If grain is needed then the 

crop may be allowed to grow to maturity aud after harvesting the 

pods the crop he cut-back and fed as necessar·y. Threshed pods 

may also be · fed, (about 6 t DM of forage per ha can be 

realized). 

(c) Finger millet: 

These will mature and be ready for harvesting before maize crop. 

After threshing the dry beads the remaining chaff mal<es good 

feed for livestock. The remaining stover shou1d be cut, dried 

aud baled for later feeding (about 1. 3 t DM of feed per ha can 

be t'eali zed) . 

(d) Alley cropping: 

Seve~al legume forages cnn be alley cropped with maize eg. 

sesbenia, leUcaena, calliandra. 

Spacing: 

Plant two pair rows of the legume forage four metres apart. 

Rows of maize crop are then planted within the four metres. 
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2. 2 FHED PRODUCTION F~ CASSAVA-BASED CROPPING SYSTRMS 

This may he in the form of: 

i. Pure Cassava 

ii. Cassova/Maize/Sorghwn Cropping 

iii. Cassava/Sot·ghum cropping 

1. Cassava (Nanihot escu.knfa) does well in dr·y arras and also in areas 

wilh low soil fertility. Its leaves contain high levels of crude 

protein (upt.o 30% has been recorded) which fr; nlso lmoNn to be of high 

qual Hy. The tuber yields are also high (upto 10 t of DM of tuber have 

been realized in Western Kenyo). 

The pt·ob l em t)f feed shortage, both in quant. ity and quality in Wes ten1 

Kenyn which occurs for approximately six months in a year can partly be 

overcome Htt·ough the generation of feeds from the cassava-based 

cropping systems. 

The high quality cassava leaves can he pruned and used as protein 

supplement for the low quality diets. 

2, Summary of Research Results 

Tuber and Forage DM Yields (t/ha) 

Crops 

Pure Cassava 
Cassava/Maize 
no-pqming 

Cassava/Maize 
-cassava pruned 

1/4** 
1/2 
3/4 
1 

Cassava 

Tuber 

10.0t 

11.0* 

2.B*** 
2.3 
1. 7 
0.9 

lntercrop component 

Forage Grain 

1.0 

1. 2 

2.1 
4.3 
3.2 
2.B 

1. 0 

I. 4 
1. 4 
I. 4 
1.4 

Forage 

3.B 

3.8 
3.8 
3.8 
3.8 

* Yields for tubers harvested after a period of between three and five 
years. 

01/4·· l Pt·oporHon of total number of lemies ~runed from g1·ound level 
stem pet· plant, No. "1" in the table 1rnlicates p1·mling of all 
leaves front a stem. 

***2. 8-09 Yields for tubers harvested after only one year. 

NOTE: 

per 
the 

Frnm the summary of research results in the above table, 
recommended that the pruniuf of half (1/2) of the total number of 
leaves per stem per plant af er every two months be adopted. 
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3. Recommendations 

L Inlercroppings should be used in cassava-based cropping systems 

rather than pure cassava stands. 

ii. Early land preparation - ploughing and harrowing where necessary. 

iii. Maize: 

(a) Manure/Fertilizer application 

- Sp1·ead manures uniformly before ploughing. 

Apply two handfuls of well-decomposed manure in each 

planting hole; mix well before placing seeds (use the same 

method for fertilizer as recommended). 

(b) Planting is as described elsewhern. 

iv. Cassava: 

(a) The sweet varieties should be planted and not the bitter 

types. 

(b) Different planting methods can be used and these include flat 

planting, mound planting or ridging. 

Spacing: 100 cm x JOO cm - each row of cassava being 

between two maize rows 

( c) PlantillJf material: 

The cassava cuttings used should be disease and pest free 

(d) Second weeding (for maize and first for cassava) should be 

done when the cassava is already established. 

( e) Cassava leaf prunnirlg: 

Should start after the maize crop has been harvested (the 

cassava will be about 3 months old). Half the total number 

of cassava leaves per stem in a plant should be pruned from 

lhe ground level at two months interval until the cassava 

roots are ready for harvesting. At the time of root 

harvesting the rnst of the leaves left on the plant can then 

be harvested (about 4 t DM of feed per ha per year can be 

realized). 

NOTE: The leaves should be wilted or dried before feeding. 
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2.3 

1. 

2. 

FODDER CROPS AND TREB NURSERIES 

The nvailabilit.y of feeds in Western Kenya f1 uctuates both in quantity 

and quaU ty over the year in n~sponse to the fluct.uating pattern of 

rainfall. The tree legumes can provide high quality feeds for 

supp l.ementat ion especially dudng the months when feeds are not 

adequate. 

Swmnary of Research Results 

Forage DM Yield { t/ha), %CP and %DM Invi fro Digestibility 

Cropping Systems Leu ca en a Sesbauia Pigeon-pea 

Intensive feed gardening 17.0 13.0 4.0 

Hedge rows 17.0 13.0 4.0 

Alle}' - cropping 6.0 

Intercropping 11.0 5.0 4.1 

Mean CP 25.0 26.0 25.0 

Mean %DM invitro 57.7 74.3 62.1 
digest.ibility 

NOTE: 

There is a potential for fuelwood depending in the management system used. 
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Kenya Woodfuel Development Project, Kakamega, booklets No. 1-4. I 
3. 

preparation and planting two months before rains I " Recommendations 

i. Start nursery 

ii. 

start. Thete an~ many advantages of using a nursery over dfrect 

planting. 

Site Selection: 

{a) Selec• a good site near water source. 

(b) 'l'he soils at the site should be well·-drained and fertile. 

(c) The soils should be ]oosened and rnised. 

ii L Felice the site away from livestock. 

iv. Preparation of seeds for planting 

{a) Some seeds such as those of leucaena should be scarified 

before planting. Clipping off the seed coat on the side away 

from the embryo is r·ecommended. 
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(b) Some legumes such as leucaeno exhibit rhizobium strain 

sped ficity. The seeds should be inoculated with suit ab le 

rhizobi wn for eff ecti vc nodu la ti on. 

v. Actual pla11ting: 

Make furrows. The depth of these depends on seed size, the 

larger the seed, the deeper the farrow and vice vet·sa. 

vi. Nursery manalfement: 

(a) Water the nursery every morning and evening if there are no 

t·ains, reducing this frequency as seedlings become older. 

(h) Seedlings should be in tbe nursery for approximately one 

mo11th before being transplanted into tubes. 

( c) With some fodder crops , once you have es tab 1i shed trees, a 

lot of seedlings emerge under the trees at the onset of rains 

and these can he directly transplanted into tubes or into the 

field )Vithout establishing a nursery eg. with leucaena and 

sesbania. 

(d) Some fodder crops may be raised from cuttings eg, gliricidia. 

These cuttings can he planted directly into the tubes or in 

the field. 

vii. Transplanting seedlings: 

While e.st.ablishing your seedlings into the field. spacing will 

depend on the cropping system used. 

(a) Spacings: 

Hedgerm.;s sud f eed-ba11ks: 

90 cm between rows and 30 - 50 cm between plants within the 

row. 

Intercropping: 90 cm x 30 cm 

Al Jey·-croppi11g: 

Plant two pair rows of the legume forage 4 m apart. The 

maize or an}' olher crop is then planted within the 4 m space 

between the fodder crop rows. 
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(b) Prepat·ation of trBIJsphmtin1f holes: 

Dig n hole, thoroughly mix two lahlespoons of douhle or 

triple superphosphale fertilizer with the soil then 

transplant. your· seedlings in the morning or evening, firming 

the soil we 11 arom1d the seedling. 

If o~ganic manure are used add it into planting hole taking 

handfuls of well decomposed manure and mix it well with the 

soil before transplanting the seedlings. 

vi ii. ft'eeding: Keep fodder· crop seedlings weed-free. 

ix. Fodder harvest.in1;": 

(a) The time before seedlings/trees may be harvested for 

livestock feeding varies with both the tr·ee species and type 

of rnanagemen t, 

(b) The time to start harvesting depends on the type of 

manageineut eg. after two months from planting for sesbania 

in an intensive management system or upto four months in 

alley-cropping systems. 

(c) Height of cutting for intensive management: 

Cut at 60 cm above the ground whenever· the regrowth is more 

I 

I 
I 

I 
I 
l 
l 
l 
I 
l 

than 30 cm above the cul canopy. This gives about six ( 

cuttings in a year. However·, where the fodder trees may 

have heen planted for other uses eg. wood for construction, 

other methods of harvesting such as prunning of branches may 

he l>referred. 

~. Feed the fodder generated directly lo the livestock, and/or 

conserve the excess as hay. 

xi. The roots and stems should he removed whenever 50% of the crops 

in the field die - off due to aging. 
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2.4 PASTlJRES/tALWW LAND 

l. Patdures nnd fallow ]and st.ill const.itulf., hchvei:n 50\: and 80% of lhe 

frwd··n::irnut-ces in srnal 1 farms. The quality and quantity of forages in 

t hcse, lw1vever, fl uc I un t cs ver'y drns ti en 11 y. For ex amp le, perci:n toge 

cntde pr·olein ( 9J CP) in gr·asses may vary from 2U: to below 7%. These 

druslic fJuclunt:i01m are mainly caused by ndnfal1 1 soil fertility, 

grazing 111a11agrn111~11t: and plant phenology. Ther·e is a need for proper 

mt:inagement.. Ho111i=ve1·, it should be noled I.hot grrnt.s an~ capable of 

selecting high qualil~' feeds so that the drnstic fluctuations in 

quolily are not no-fleeted in goat: diets sampled by mimicking l{razing 

goals. S1:-e % CP in table be)O\v. 

2. Swmnary of Research Results 

OM Yield (t/ha), '~ CP and ]n Vitro Dry Matter Digestlhilit.ies (IVDMll) 

of Nalun1l Forages in Western Kell~'a as Mimicked by Grazing Goats Bf'e 

shown in the Tohlc below. 

DM Yield ( l/ha) 

% CP 

%DM invit:ro digestibility 

The Major Seasons in a Year 

0.80 

16.44 

53. 11 

1. 26 

11. 83 

60.33 

ii In four different oxperinients perfonued at different sites, N

fertil izer application gave a mean increase in DM yield of about 193%. 

ii i Some legume l ree crops enhance the growtl} of grasses growing under 

lhem, eg. Acacia alh.ida. 

References 

On i 111 e I . a t . l9B4 

Mot huvti cl . n 1. 19B7 

On im el. al. 1986 

3. Reconunendations 

i. Ilt~muvt all the weedy species that 1vml1d suppre::.:s the growth of 

1rr·ass1;·;;, bro1-1se species and fodder· legume l r-ees . 
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ii. 

iii. 

.iv. 

\I. 

vi. 

dii. 

h. 

Apply nrganic ot· it1ot·grrnic ferli.lizer·s to yout· pasl:unm tn jncn~ase 

qun]Hy and OM yields. 

Lin not ovel' gro:~e yotw pmd.un•fl, hence do rwt P,rAZP the pastures lo o 

swat·d h1:-ight below •1 cm. 

Cul any exreRs growl h when 50\: of tlw for·F11~es 111 a sward reach 

flowering sln1~e and ::;tore these as hay for· lal:er feeding of 

l.i vr:-s I ock. Cul only when then~ is adeqt1At1'' sun for dryiiir,. 'fhi s 

mnnr!g1~menl strategy wi l J improve lhe irr·owth of lhe paslunO's as wel I 

ar-> mojntnining tlwm al high quality for a 1onger time. Tlw tol al 

~·ield (the forages directly grazed plus the comH~rved) will be htgh. 

When ynu I el her· yolff l i Vr!sl ock make sure you change the tethering 

slleA f'requenl:ly lo av<.~id trampling the pastures to bare gr·ouud. ThP 

roh1Ur1n mii~ht also reducf' the build--up of intestinnl parnsites at a 

siugle site. 

When cattle ah~ gn1zed on a pasture they usunl ly drop dung on il. 

The pas l·ures arou11d the du11g pats would grnw tall but the animal will 

reJect them t·esu It i nr, into pockets of grass surrounded by overgnn:ed 

an~as. To ellSUt"" uni fonn ul i lizat ion of thP. pastun~s spread the dung 

over· the paslures. 

Avoid grazing animals in waterlogged pastures t c1 avoid tramp! ing and 

suffocat i.011 of the gr·ass. In the dry season gi·aze the pastures less 

frequently lo avoid soil erosion. 

Oudng the 1·ni11y seasons, broadcast h?gunie seeds on the pastures end 

p] unt. scattered tree fodder legumes wi lid n or around the pastures, 

1f H ftlnnet· does 1101 lrnve miough ani.mals l.o utilizr. his pastures aud 

fo 11 Oh' l nnd, he can lease it oul for· ne i i~hhoun:: tr> i~1·ar.c or he call 

cul the gt·ass and se l J for cash. For· example, the mnrkel price of 

mi :-:t>cl rtrus~P!~ i r:: Ahn11 t lfo h. 2000. 00 f""'T' I on n f JlM j n West p1·n lknyn. 

(I gunny bag full of fresh gr·ass costs Ksh. 10.00 in lhe local 

111ndrnl !; ) • 
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2.5 FEED CONSERVATION AS HAY AND SILA<m 

1. Si ucc thc1·c ]
. ,. ,. u f]uctunlion of feed production in a yenr due to 

m~asonalily of rainfall and other· e11vir·o11111ental factor·s, ther·e is a 

need ln cnnsr~n1e feeds during pedodG of excess for ulil.ization 1vhen 

feeds an~ 110l adequate. This ensur·es uniform 1Hslribul:ion of the feeds 

llir-our;lrnut the ye~r. Simple methods of hay rmd silage-making have been 

develoiwd lo nddress this pr·obleni. Conservation ensures thnl the feeds 

arr.: hurve:derl when dry maHer yiP.]rls and quality are optimal. 

2. Summary of Research Results 

1 • lhlJ'- maki nJ;· 

a. A fonuvr can cut 0.12G ha (1250 sq m) of forage l'-lithin c1 to fi 

hou1·s, The 11mounl: of feed cut per· hour· h'i 11 d1~pe11d ou the 

SJ>ccics hrffvested and its fresh forage yield per heclan~. 

Hm,.ever, it can generally be upto 0.4 tons of dry mattP.r per 

day. The harvesting cun be done between hvn and six times in o 

yea1·. 

b. The ti me bet WePn cut.ting tlJP. forage to t be time it· j !> ready for 

s Loring j s 1Jbout 2 days foi· grasses nnd less for the legLUnes. 

c. Quality of slored hny remHins lhe some for a pedod of several 

months in Weslen1 Kenya. 

d. The luble beloh' sho1vs the rntes of dr·ying of some fo1·ages cut on 

a sunny day (average temp. :32 deg. C ~) in Maseno and the crude 

r>rotein (% CP) content. of thr~ fresh fn.1·ages and their hays aft:er 

six months of storage. 

Moisture Co11te11t (%} % CP 

A fl er J Oh Fresh Hay 

70 4 13.8 

fiR ~! 14.4 

77 l l 10.3 

f)(i 3 2fj, 6 

f)fi 21 28.2 

7fl 8 2fi.9 

J 38 
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a. Then"' an:? several fot·FJge crops Urnt fll'e no! suit ab] P for hay 

lnak i 11g and shou 1 d therefore be conservPd as s i.lage. Then~ are 

many types of crops lhnl can he ensilcd and lhese include 

maize stalks, naph~r g1·asses, sugan~one lops, sorghum sl:nllrn 

and olher grbsses. 

b. When using a machete (pangn) one penrnn can chop upto 150 kg 

of fn.:-sh material within 4 hourn. 

c. When I hP 1~hopped mated als are packed in gunny bags and ston~d 

i11 ofr-li.r,hl: trench or· pit silns, good silage can be achieved 

and lhis can slay i11 good condition for several months in lhe 

silo. 

d. Percentage dry rnnller crude protein and i.11 vitro dry rnatler 

digestibility of frnme forages before e11sili.11g and ofter six 

months ensi 1 ing arP shown in t.he Table heloh' 

Compat-ed to the fresh material lher·e was a %DM increase of 42.:3%, and 

increase of 5.37% in %rP and a decrease of 12.0% in %IVDMO after six months 

of ensiling. 

% DM Invitro 
-------------------------------------------T-----------

Maize 

Ban a grass 

Sugarcanr~ 
tops 

% DM 

Befot·e A ft er· 
ensiling S mlh 

22.58 20.H3 

15.90 16. 9·1 

2:L f37 33.97 

% CP 

Befor·e After 
ensiling 6 rnth 

fl. OB 9.28 

12.59 io. :m 

5.52 ~~. HB 

Digestibility 

Before After 
ensiling 6 mlh 

51.05 47.31 

68.97 56.28 

52.24 45.51 

When molasses or jaggery sugnr is used as an addi t.ionol source of 
,,_..,,,., GoluhJ,, ca1·bohvdral:er-: lhen lhP fr.rn1P11latio11 quality is e-reaf:Jy 
.i ll:J I <l\"( ·d, . 

References 

F'AO Pub l i ca I_ ion, l 9Bfi 

n11 i 111 r f . n l . , ] 9!35 

Ol i eno el. al., 1986 



I: ~ 
, ' 
{' 

... 
l 

1 
., ] 

l 
] 

] 

J 
J 

' 
J 

J , _J 

4 ] 

... 

] 

1 

3. Recomntenda ti ons 

.i. /111y-making· 

Tlwre are s<>vera] methods of storing hay ond these include standing 

ha}', hBy slacking and haled h<'lY. 

o . Cut I i 111f and d1:vi ng 

Cut I he forage when it 1 s al its best quality eg. for the grosses 

cul Nh1~11 50% of the grasses in a swanJ are in flower. This 

compromises betlveen quant i l y and quu l i I y. 

•'or the gr·asses ]eave them to dry in the field. 

Fur UH.ml of the le1~umes gather and carry away the cut nmtcrial 

1'1'h:i I··· 151ii1 Nel to avoid shattel'ing of leaves. 

Cut I l n1~ shou 1 d he done on a sunny day during t h1~ dry (not 

rni11y) spell. 

Spn~ad the forflf(1~ thinly when dr·ying and turn them over· 

(ledding) in the evening. 

Moisture' content in th<" forage should be helow 20% hefon? the 

hay can be gathered for· storage. 

within 2 days of drying. 

b. Gatlwring and stor.im:f 

This would usually take place 

In the case of grasses gather the dry grass and transport to the 

storage site. For the legumes, once the leaves have dropped they 

can be gathered and stored appropriately eg. in gunny bags. 

1'wo slotage methods can he used. 

Hay·-slackirJg· method 

Slack the hay on a niised platform t.o keep away tenuites 

Com1)acl l:he layers as you pack inl:o a pyramid or conical shape. 

Once the stack ]s ready cover it to keep off rain. 

Thatd1 the lop of the lack wi lh a thin layer of grass 

Hu.1· 1>1111 fll! 111d hod 

A simplified hay·-baliug box can be used. 

I.ay rut hdnes imddc the box lengthwise ond cross·-111ise 

Gal h1~1· Uw dd ed hay and comprnss tight I y into the box 

f'ulJ the t·wines hard and tighten. Pull the bail out and store 

in appropriate place. 
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Feed lhe hay in small quonlit:ics as n supplemPnt during lhe 

ti.me of feed shodages. 

ii Si lt1ge-maldn1r 

NOTE: 

a. Dig a trench measuring about 5 m Ion~ x ~ m wide x 1.5 m deep. 

b. Harvest the forages al appnJpdate physiological stages eg. 

Maize - 125 days fr·om planting jn Western Kenya. flEJnA grass 

when about 1. 5 m tall. 

c. Chop lhe hurvesled nmledals seponitely with a machete (pongo) 

or a hand-·powen~d drnf f cutter if avai.1 ab le lo lengths of about 

1. 5 cm. 

d. Tightly pock lho chopped materials into gunny hags packing each 

crop r;pecies into a nepar·ate bag. A lightly pm:ked bng will 

weigh about 35 kg grnen weight. 

The bags should be synthetic ones. 

e. Wil:h crops requirinn addition of a sourTe of waler· soluble 

carbohydr·11l:es eg. young bana grass less than m tall, add 1.5 

kg of molasses, diluted idth an equal mnounl: of water·, into 

each bag. 

f. Tie lhe hags tightly with a twine and pack al 1 of them 

horizontally into the already dug hench (or pit) .. 

g. Cover the bags with a pol yt.hene sheeU ng then wilh the earth 

that was removed nt the tirue of digging the pit, then compact 

the soils by jumping on it. 

h. Remove each bag as r·equired by opening one side of the silo. 

Put hack lhe sheet.inr, and lhe cndh and cover properly eoch 

time you r·emove a bag. 

1'hen~ is !inothe1· 1111:-lhod of silage·-maldng suilnhh? for· small scale 
fannern a11d this involvea ensiling straight in the tn~111~h without using any 
~un11y bn1~. This has high spoilage when the pit is op<~n due lo nir' rushinf! 
1 ll. 
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2.fi f'EED STOUAGE 

]. Th·~JT is loci\ of adequate st m·a111: foci 1 j ti es or st n1d m·r.s in 

small scale fnnns i ll West t:1·n Kenya. '!'he shod age js more acute fo1· 

hoy~:. \Int· i OllF mr-1 hmk of s I nr·n1!1: lwv1~ 1i~~r::11 tr i 1:d, for example, 

star:ldn1: lrny outdoors, slacking hay bales outdoon3 1 hanging hay ba]es 

on Pnves nf nw•fs ond the usP of mullipLn-por-:c slor·es, Al] of lh1~sc 

have some disndvanla[(es eg. in tenns of cos ls of construct hm, high 

spni]age due to rainfall and lennitics, nnd ll1P hales h1hen )1nng· on the 

This k 1\'11··1·1' c·m,iling by pit method may lrnv11 an advantage 111 

tlmt it. savi~c. on lhe avai]able abm•e ground space . 

2. Summary of Hesearch Results 

Of tdl llw nlin1.i1! ter-di~d methnds of storage, siJoi~c pHs, hoy slack, 

111ultip1u-pose store:;•, and slacked baled hay un~ llle 

effect in· 0nil suit.able for smnl'I scale fannern. 

nef erences 

FAO pub Ii cal i 011, 19136 

FH and NM exper-i encei:~ 1 n Mase no 

l3unda College of Agr·iculhtre, Lilong1ve, Malaivi 

3. Recommendations 

i Si.lag·e pit (Gunnr bag method) 

most: cos I 

u. Dig a pit of ahout 5 m long, 3 m wide and l.5 m deep at a 

sloping sile and away from an m·ea subject t·o Natedogging. 

h. Gunny bugs and po]ylherw sheeting 1we needed for· stodng the 

fo1·agPs and the det.aib of the pr·ocedure are as mentioned 

<' 1 f:PwhcrP in these 1·eco1111111mdal .ions. 

c. Onee tlw 1d l is dug i l can be re-used sever-al times. 'l'he sanu? 

ii. !1'11<' fnt tlw gunny-hn1~s . 

fli reel t~md ling inlu open pilt1 without using gunny bags can alsn . be 
do11e ni 1d cd l d rt tn1s f' i ] 'J r-d 11'1 l h Iva l er ll!H:rl for r.0111~1ac t i nlJ I he ens i It'd 
11t;11!~1·i.il. !.il;c nllicr direct ensiling 111ell10ds 1 tins 1111;0>l10d cnn result 
inln s1irf'rwr· :·:i•nilaHr· nf llw silagr: due tn exposure lo nit nl feed 
I .i.J I l l 111• ·, 
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ii loost:.• lu:1r stm~A 

o. Stack lhe hay on o rajscd gr·ound to avoid ground surfac1~ wal.P.r 

from rnach i ug il . 

h. To avoid termites usr. a roised plnlfnnn or· a pile of stone!'!. 

c. The ~1lalforn1 stands should be ver111i11 and termite proof eg. 

paint the stands with old engine oil or 1~oorl preserval:ive. 

d. tncase of p lled stones sprinkle old engine oil on and between 

Um stones or use wood ash to keep lennites away. 

e. lJse cheap anti readily available building 11iab~r·i11ls to reduce 

the cost. of construct ion. 

f, Once lhe hey is stack and compacted into n pyramid or· a 

conkul shape, thatch the top to keep off rain water. The 

lhalch should he on a framei...orh of twigs that can be lifted 

aud placed back wh1~n the hay is being removed. 

iii Mull ipur1>os<c stor~ 

a. Where there on~ olh1~r- slon~s such as grnh1 cribs, these can he 

used for storing hay when the gn:dns have been threshed end 

stored e]i;:;ewhere. 

b. Where thPre .is n need to construct new stores, then very 

simple and appropdate building materials should be used eg. 

weAved stores -· two lypes of these ore ava.i lable, the fixed 

types and the wooven large basket types. 

c. Raise the stores off the ground and they should be termite and 

vermi11 prnofod. 

d. Thatch the roof with suHahle but cheap And locally available 

matet·ials such as gr·ass or pap~rrus r-eeds. 

e. The stores can be used for hay storage for part of the year 

n11d for grain during othP.r pads of the year. 

i 11 Stacking balPd hay 

11. no]ed hay Cf!ll nlsn Jw storPd Oil l'Ol!Wd plnffOl'Jtl8 Alld COVen~d 

with a t·emovable thatched i·oof. 

h, 8lack the bales to a height not more thnn 2.25 m lo allow the 

roof to be placed well oil lop. 
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c. The p 1 atform should be 2.75 m x 2.55 m. This 1vi l 1 accommodate 

about 15 bales in a single layer·, each bale being 85 cm x 55 

cm x 4fi cm. pj]p the bales up into five la~·ers giving a 

height of 2.25 m. Overall the slack 1vill accommodate upto 75 

bales nf 20 kg each giving a total of 1.5 tons of DM of feed. 

d. The pilch of the roof should be steep enough to allow rniu 

waler to ddp off. The aup;Je of the pitch should not. be Jess 

than 45 degrees. 

e. Use light materials for roof construction eg. dry sorghum 

stalks, twigs of shrubs or trees eg. Lantana cw1ara, or otht;r 

light. matedals such as Phrngm.ites 

1,uo) • 

f. Thnlcl1 the roof 1-1ith 1.ight grass. 
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2. 7 IMPROVING SOU, CONSF:RVATION ANIJ FER'l'ILITY 

1. IJi:'enidn t i nt1 dttP to soil ero~ ion causi:d by im l <'I' nm· nff is qui ti: common 

in Wer::len1 Kenya. Soil surveys iu the an~a indicate deficiencies in 

S111al J scale farnw·ns uflen lndt the cash for purcha.sing commercial 

fcrtili;;,;1~rs. 111 order ln irwrr>a:w food nnd fPr.d yieldu on thes1.: smo.l:t 

farms lhP pn1ble11m of soil conservation and impi-oved fedilitr should 

1.w ttl Hf'lll I y nddn~r:sed, 

2. Summary of Research Results 

i. Applknlinn of fer-lilirr>rs rasily gives yidd incn:-nsP~~ of 200% 

in Western l\enyil, 

ii. 1 n o grr>r.11 ma nun~ study in Museno when~ green ] eavefl and younr. 

sh~nis of 11~gu111es (Leucaem1, sesbanio and pi.geon pea) wen~ 

i ncoq,,1n1l pd i id <:t l lw sni 1 as r,r-ePn mnmwe and compnr·e<l with 

mab!,e slove1· incorpornUon and fallow 1'1nd, varinu~ runountn of DM 

and NHro[(PP were addr.d inlo the soil as a n~sull.,as slrnNn in the 

lab IP b1~ lniv. 

Test er-op responses 

'freatmP.nls Feed Maize gnd n Ben11 grai 11 
DM yield N-yield yield yield 
(Kg/ha) (Hg/ha) (Kg/ha) (Kg/ha) 

~· ---· -----~_...-------*---·-~--------- -~--- ...... ---------------·- ---··-··----- - ...._ .............. -~-
Maize 77n3 120 515G 59G 
f1 i w.·011 Pea 4806 16 l 6:378 3H9 
kucncnn 16859 643 657U 478 
Sesbenia 13603 448 6667 433 
fallow 3911 307 

NOTE: 

iii. <it-11I11 yield i ncrenses in mai ZP, for· ins I nnce, \\'ns 7 p,: Id r.lwr- 1vheu 

fat I ow p 1.ols seslm11i n 

i1wnt'f'P!'O\<:'d, r,ivinr, n yic,ld rliffr'!'"IH'f' nf 2,R i.lltn hr.twrPll thP 

bvo l real meu l :s • 

Ref crences 

Ppimi>I nl., J8R6 

1,,,,1 •\fl'inm Cn1ps, Addnnd, 1976 
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3. Recommendations 

i So f) COtJStWVll ti OJI 

n. Establish soH erosion strips and terraces across the f:i1dd. 

Th·~ number of these bands will depend Oil the 

slope nf the field, t.he steeper lhc s]ope the more hands will he 

required. These bands can lalce many forms eg. grass strips, 

Ire~ strips and trenches. 

b. The bandn should be st ah 11 i zed Nit h reconunrmded fodder grasses 

and legumes such as nap i er gc·ass aud l eucaena. 

c. The fodder· crops on the hands should not be allowed to spread 

i 11to the crop field. They should be cut frequently for feeding 

livestock. 

ii. Soil f'er·ii.lity iDJprovenumt 

This con b1~ through several methods; - application of livestock 

manures 1 using mamu-es from composed henps, use of li~gwne cr·ops 

( t hrou1!h 11odulnlion 1 leaf litter and manure~:;) and 

application of inot·ganic fertilizers. 

a. L.i i'es tock maoures 

Livestock manures, fr· om the homestead can he spread 

di t·ed ly into the field on a da i 1 ~· basis and then 

incorporated into t.he soi] when the land is being cultivated. 

llotvever·, this is not the most effective method and large 

qmrnt ities of manure will be needed to realize any marked 

}'ie ld responses. 

h. li t1es tock n1arwr~ beaps 

As you clean I.he Livestock houses (or t>oma) heap t.ogelher the 

manurP.s al a parUcular· site, pr·eferably undt?t' a shade within 

tlw hnmr-r.lead. fin thir-i continuously until planting time when 

the decompos1-~d 111anun?s should then be removed and spr·ead 

uniformly on the field before ploughing. 

Alternatively, it can be applied dir·ed]y into siugle holes 

at the I ime of plnnlin1~ of crops and mixed thoroughJy with 

the soils before pJacing the seeds. 
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1:. Compost heaps 

Clenningr. from the homestead nnd r:rop fields can be heaperl 

togethet· at a site in the hmuestead. This heap should lw 

turned frequently to enhance decompmd U on. 

decomposed mt.mun~ may then be applied in a simi.lar manner 

de~cribed in (b). 

d. lelfWnt:' crops 

h'e] 1 

as 

l 

[ 

( 

[ 

( 

l 
I. Leal' .litter plant. the recommended fodder legtuue trees, ( 

ped1aps for other uses eg. fuelwood. J,er1f litter· falling 

from the trees will improve the soil ferlilit.y over lim1~. 

2. Green manures ·· plant ~'our fodder legwm?s using high 

demdty spacing (90 cm x 30 cm) eg. sesbanja, leucaena 

rrnd pigeon pea) in a piece of land that ynu do not inteflll 

to Use for· food crops that season. Once the crop 

est:ah.lislu~d ta ti.er than 60 cm above ground, cut back 

60 cm abov1~ the ground dropping the cut material on 

soU. Repeat this every l:ime the crop regrows above 

cm (Ii c.ut ti m~s per yenr is possible). 

is 

60 

( 

( 

( 

( 

After one year dig out the legumes and plough the fi1~ld ( 

(potential for fuelwood from the stumps is quite good). 

This method can t·eturn to the soil upto 600 Kg of 

N/ha/yea1·. 

e. Jrwrganic ferti J izers 

llse these ns recm11111ended. Jn Westr.rn Kenyo therP iR nn ncut:e 

phosphorous mid Nitrogen deficiency in the soi 1. Therefore, 

the USP. of c.0J11pound fedilizers high in tliese nutrients (eg. 

llAP 20 N: 110 P: 0 K) is strnngb recommended. 
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2. B GU ASS rnnnrm CROPS 

I. lluc fn the fluduat:ions in feed product ion in Wcnh:'1·n l\enyn, lt1tTP is a 

need for· high j'ie)di11g fnd11er· crops t:lrnl can nlso remain productive and 

green for o\•c1· tlw dr·y per]od~;. l101v!:~vPr, ll11:-f>c high y.ields and lhc 

1•Prn]:.:;lc11•:y nf productivity depends on the fn'!'qttency of cutting 

\hnt"Vec;linr\) und fertilizer applicotiou 

Fodder ct·ops her«:' refers lo those feeds thnl an~ grown fJlld cul for 

fPedini~ and twl nf'icn directly grazed in tlw field. They include Napier 

Hl'ans f Pe1111i.':'iF.'lw11 purpurt'Ullll derival ives (i:c. Bana, Pald:>l<m hybrid, 

and C] !)lw i:n 1 Gualemu ln 1~rass, Sudan grass, nnd 1 ocol anci gi anl 

l"nn i cums. 

2. Summary of Research Results 

'The qual ily dnto on lhenc fonder grasses genr~rated nt Mnseno Resi~arch 

Station indk:~l1~ that they l1avr: very high dry math~r yields (5 cutl'ings 

i11 11 yenr·;, good protein cnntents and digeslih.ilities as shown jn the 

tab J e be I <M. 

Cul I. i vurs 

r' I n 1w l~H 

l'<1l;islan 
hyb1· i di' 

Sudan grass 

Ci 1 an l pan j r:um 

Li:icnl pan ict.1111 

c;ua t cmfJ I a {!rass 

Frnkk-1 
OM y i 1 lds 
l/ha,: jT 

:rn.o 
33.0 

27.0 

22.0 

Hl.O 

17.0 

:::o. 0 

N;1p1r 1 gn1ss dedvat iveE: 

Mean ~~[IM i nv it r·o 
%CP Digestihility 

1:3. I 61.0 

9.7 5~l. 0 

12.8 f.iO. 0 

12.0 64.0 

11. 0 5Ei. () 

11. :3 59.0 

]! . :! 58.0 

Palatability 
ranking 

:1** 

l 
H Tli1r: nrnldng wos based on palalnb.ilily by gnnlc 1vhere 6 gn1sses 

used ih f:! cat'eleria feedintt system 

Iii· fere11u:G 

Mnl.1111\'::1 el. a I. I J m~r; 

h'·111t1·1i., . .\.!'.,mm: 

'ln11·1i·:il F1~1~d'.·;, (fAO', 1975 

rh11rtk1gh P.11., 1974 
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3. Recomrnehda ti ons 

1'hP.re at'f' many di f fetTn t ways j 11 i,•h i ch I hPsc foddrT grnr-se!': can he 

p}anled mid these i11c1ude, ferni gardens, alh~y 1::r-oppi11g 1 lmdgerol'>'s, soil 

conservnlion and soil erosion hands and in the fields. 

i. lrmd preparn l .i 011 

Th·~ f:ield does not need to he fj1wly cultivated when vegchtt.ive 

malet'ials like cuttings or splits are used. F'lllf:' lillh is howevet', 

necesi:rnry when seeds m·e used. 

ii. Field es tab Ji s/wu:'fl i 

Culling1~ and splits shuuld he established 11! llw heginnjng of 

ruins wlwn the soilt:: nt'e sufficiently Nt~t. 

'l'her(' m-r· l\,•n fl1ternntive methods of fie]d est:ah.lishment:- dirrct 

field planting 1111d rnising the seedlings in a nurnery (eg. rnising 

of napii~r grass derinit.ive cuttings in a nurser}'). 

a. Direct planting 

Here the p]anling materials 1dl1 eilh1:'r he cuttings or splits. 

'fhese should be tal<en from mahH"e planls. 

Splits: h1cb split should al ]east conltdn one stem to enable 

the fanner· to establish o 1 at·i!e field with managnoble 

quont:i lies of plnnUug molednl since these ore 

bulky. eg. for· Guatemala nnd Panicums. 

Cuffi11g:c;: These shou]rl have at. ]east three nodes. They should 

be pest free from, especially Meah' bugs and scales. 

Spacing·: Nnpfrr der.il1at.i1'es and Guofemala: 50 cm x lOOc1i1. 

Sudm1 1frass am/ Pm1icums: •15 cm betNeen rows nnd UH' 

seeds lo be drilled within the rows. lncase split$ 

an~ used as in th~· case of Pn11icuins, then use a 

spAci nr nf ,15 cm hPlwcrn r<Ms nnd 30 cm Ni thin rows. 

b. Nursen· t'stahlisbme1d (Napier dedvnt ives) 

This melhod hus st~vera] advantages. 

You 1:nn start planting a month or t1110 ahead of the rains and 

t hm~ the fr':eds call be avoilab] e in the farm within a very short 

lime. 
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You con generate seedlings from single nodes, hence a few 

planting canes (st:eum) can produce 5 to 10 times man" plants 

than t-ilf~ direct field planting method where cuttings are used. 

You can avoid termites t\'hi.ch is a couunon problem with cuttings. 

Howev1~r, l his met hnd is morr labour inlensi ve and requires 

avnilability of water. 

The impo1·l ant. steps to follow: 

l. Fill small polythene bags which are perforated al the bottom 

with good nursery soild mixture and firm il well. 100 

pnlylh1~ne bags costs Rsh. 7.00. at the moment. 

2. Water the tuhes thoroughly, then plant the single cut node 

r ighl. ·-sj de up. 

:L Hrn~p watcdn1~ unti"I the cuttings germinate. Usually within 

011e week the buds wi 11 star·t to grow. Waler· once a day 

preferabh• until the onset of rains. 

Fe rt i 1 i zer appl i cat i 011 

a. Apply one handful of wclJ~decomposed Uveslocl< or compost heap 

manure and mix thoroughly befo1·e planting the sp] its, cuttings 

01· nu1·sery seedlings. 

b. lncase of Inorganic fertilizers use compound fertilizers such 

as NPK or OAP. Apply one teaspoonful per hi 11. The 

fertilizer should be thoroughly ~ixed with the soil before 

pl anting. 

Weeding 

A single weeding would be adequate. 

Harn~s f 1111{ 

] nca.ses \vhere splits and cull in1;s fH'e used lhe first harvesting 

• • ·: I"· d. •111 a fl t· t :~ 111011 l h!~ f ro111 p 1 mit i. ng. Hm-1eve r, where nu nH::-r·y 

sc>erll in1~s are usod then the firnt harvesting should be 3 weeks 

from p1an1iug, depending on other factors like size of seedling at 

t nmsplmtt inr, to the field, soil fertility and rainfall. 

ll11 not allow your fodder grasses to develop into hard stems. eg. 

for· the Napier· grasses cut. when l m high. 
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d 1'of' dressing 

Top 1fress 1~i th oq~nn i r· or· inorganic fer-I i Ii zr:n: nl t lw onset of 

every rains lo stimulate growlh dudng n1i11s. 

v.i.i /If .i 1 izafion 

Fndrlcr gras::;e!:l an~ i111portanl feeds in cul ·a11d·-cs1-ry systems (zenr 

gra~~i11g\ becaus1~ 1Jf lheit· high produd idly and good quality. 

lnemw of suqdu!'es, thesf' ~an tw conspt·v1:d by ensilin1: (Napiers 

a11d Gual1~11mln) mid Bilage or lrny fo1· Sudan grass or Pnnictnnfl. 

Wn recomtnetid tlmt each farmer cultivntes 0.125 lrn ( 1250 sq n1 eg. 35 m 
x :36 m) of foddet· gr·asses eveq year. This may ~)e planted . i.11 vario~ts 

fnnnr;;: it?cd r:nnie1.1s, alh~~· cnipp111~ 1 he<;J&ero1vs, ,Rod conser·valton and soil 
i~1·osw11 bonds and rn the f Je]ds. Tl11s w1l1 prov1d1~ 3.2 tons of dry matter 
of f'oddvr· p1'r yeo1·. 
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SWBE'r POTA'f'O AS A FOOD AND FERD CROP 

1\cule f1ucl.11al :ions in both h111nan food one! livestock feeds occur h1 

W11slern Kenya in a year-. Sinc1:- sweet potato tubers con 1·e111ain in the 

fii:ld for t;omc lime hefon: harvesting, it iG 0111.' of the insurance crops 

l kit mnn 1] ho] der· fannen:; depend upon during periods of fond shortage. 

Thot Uwy :ilirn Jun'(' o ln1·ge tuber· yield pol cnt in] js an important. asset 

in mnnl l sr;i.}p farms in Western Kenya where lnmmn population is very 

high. 

Tlw flucl11::i.t inm, in feed quantity and quality tlrnt n1so occur in 

Western Kenya .in a }'ear· ca11 also be effectively overcome by sweet 

pota1 D 1·ddrh hm« . .c n high qunUty (high pa]nt:ability, 

digestibi lily nnd ,~GP). These high qualit)' charadedsticn nnd tlw 

high wnter cunl1~nt of the fresh vines make them an effecl.iw~ mHli 

n·pla1.-r:1· fot· young livestock (goat kids, lambs and calves). When fed 

011 mvei::t potato vines Uie young livestock can be wearmd early thereby 

releasing sizabJt:. .. quantities of millc for human consumption. 

2. Summary of Research Results 

Cult i var· 
l.yp1~s 

'l'ube1· 
lypen 

llus 1 
Purp1.1r.~1 
I ypen 

Vin,. 
I yJiPi:, 

ii 

The major· f1~c·d qua] ity pormnet.ers and the fresh tuber yields of 

thr·ee sw<:et pnl;'llo types (tube1· types, vi11e types and dual purpose 

types) in Western Kenya arc sununarised in the table be] ow: 

Fresh 
l ub1;r
yield 
t/ha/y1· 

18.4 

f;. 7 

3.B 

OM yieJrJ 
l/hn/yr 

7.G 

9.7 

14. l 

\l.ine chan1cler-istir:s 
% DM invitrn %CP 

Digestibil lty 

66.0 15.8 

70.0 16. l 

74.0 16.0 

J' !'(HJ: r···:p1 ·1 · i nwn I n 1 pl ol s 1 ll Mrmeno, uplo 21 

y i P J d/ha/yr, 2P.; CP ill vines. 14 tons of DM 

\ ines/ha,'yr, and a digest ihi I Hy of vines 

Ions 

% Moistur·e 
Content 

75.0 

7fl.O 

80.0 

of fn:?sh 

yield 

of 77~~ huve 

1·c·uli;1,•:.J ii. llir: l.1est cultivnn:; in these parameters. 

I ube r-

of 

bei;·n 

!:"•1·1 t r•>lul<• \lines can therefore prov:ide adequate Nitronen in 

livP::dock dit~ts in lhe same way as h'ou]d forage Jegtm1es. 
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4. Recommendations 

i Land prep1.1ra ti 011 

L 

[ 

[ 

[ 

[ 

S\veet polAto requires deep cttlHvntion for good t.uh~~r dr>vclnpment. [ 

ThiR may n]s1) he achieved by ridging or mnund111g wldch also helps 

good tuber development jn areas wHh water Jor,r;ing and shallow [ 

soils pt·oble111s. 

Howeve1· 1 llwre are no major yield differences hetween flnl plontin1~ [ 

and mounding where water· loggiug a11d shallow Roi 1 s are not a 

problem ortd wherP ploughing is deep. When ploughing ensun~ couch [ 

grass is tot all~' removed from the fields. 

ii Phwt.ing· [ 

a. Time of p ltm t.inlf 

PJ ant al I he onset of short or 1 ong rains. Where t her-e is 

labour co1111lrai11t. plant after you havt~ planted the food crops. 

The planting of sweet pot.ato can he done in a separate fie]d 

from other food crops or itt bebveen the food ct·ops such as 

maize after the nmi n ct·op has heen weeded. 

b. Varieties 

Select suitable varieties for your particular needs eg. tuber, 

vine 01· dual-·pur·pnse types (These types can be obtaiued from 

Moseno or Kalrnmego Research Stations). The planting mal:crinls 

should bt' disease fr1~e padiculady ft·o111 viral diseases. 

c. Spnc.i ng' 

A spacing of 40 cm beh ... ee11 rows and 30 cm between plants '"1th.in 

[ 

[ 

[ 

[ 

{ 

[ 
n 1·n1,· is r-1~cnrtt111PndPd. Cut l hP p l;m I i 111~ vi rwr; sf 1 ens t: :rn cm 

Jo11g of Nhfrh 20 cm ft·om the cut end sbouJd l->i-: hurried in the ( 

soil dudt1g pJanting. 

j i i 1t'eedi 11g 

SwPcl pot ntoes shou] d be kept weed free all the time. The vines 

should be eal'lhed-up at the time of weeding to encourage tuber 

dt'Ve J <:t[lJllCll t. , 
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iv Vine and tuber hatTl~sti111{ 

After '1 months from planting llw r~ndy maluri11g cultivars Nill 

have~ fo1·1111~d tubers and the first tuber· harvesting can be done. A 

Ei(:l1~1. l j\·1: piecr·men] harvesting of vin(~B should a]so hegin ft·om 

L his lime. IJpt o 4 0'~ of the vines can be removed from the call!:>Pl' 

wilhoul i1i1~nificontly reducing tuher yields. 

HmtPVer·, much less vines should be harvested during the dn' 

s<'flHom; if tuner yields arc not to In~ affected. 

If l.hes1~ steps are followed, uplo JO tons of DM of vines/ha/yr 

\~ilh lB Ions of fr·esh tubi~t·/lrnh·r· fnm1 suitable cull.ivarn can 

easi1y be renlized .. 

g. Fr~edi 111: of I' i nes 

F'or· Uw young ] Jveslod< (Goal kids, lambs, calves) 

Tl is advisabJe to feed fresh vines from the fieJd Nithout 

wi]tin~ since the young livestock require the high ruoislure 

content of lhe vines. 

For odul t 1 i ''<"stock 

The vinei> ~;ho11ld bi~ wilted for· about. one day before feeding. 

This is impt>t taut becausr. the high moisture content of the vines 

fills up Llw gul thereby niducing the dry maller intake and could 

subseqllelllly lm.,.e1· lh1~ livestod< productivity. 

\\le recommend that each farme1· cult ivntm• 0.125 ha (1250 sq m eg. ~15 m 
1< :m m) ha of Sl'v'eel potatt)es every j't:ar, Thj s provides 2. 5 tons of tubers 
mid 1.3 Ions of dry mal.ler of vines. 
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SECTION III 

rnmu tmALTII REC(>M'fENDATTONS FOH DUAl, -f'UT?POSF. GOA1'S 

lN WESTRRN KRNYA 

3. l GRNERA J, 

1'hese reconnur.ndnl:ions fffe meant to cover solllt' proh1etns specific to the 

study aren and at·e not meant to be incl tt:dve or lo dup l ical<~ lht·ep other 

wort hwld ] c handhoolm 011 gon t herd t h. 

1. Goat- Henlth Handbool\, 1\ F'i e ld Guide for Producers with Liniiled 

Veterinary Services. T. IL Thedford. Wj nrocl< Internal io1ml 

Jnfonnatiou Services Publication, Morrilton, Arkansas 721.lO U.S.A. 

2. Dairy Goat Manaccment: Exlenrn1 n11d Internal Parnsilr~s. A.B. WuUdns. 

3. 

InlernaHonal Dairy Goat: Resetu-ch Center, Prafre View MM University, 

Prair1~ \lieN, Texas U.S.A. 

Diseases of Oah-y Gtmt s. N. I,, Gates. West en1 Regional Exlension 

Publication, Washiilgbm Stal1:- l.lnivers Hy, Pullnum, WA 9916'1 U.S. A. 

Also 1 these t'econunendaUonf> an-:- marh" with consideration to rules and 

regulati.1ms in Ke11ya regarding procurenu~nt and arbninistrali.on of drugs. 

Veter·inary services in the study area are delivered by the government 

through distdd vel.ednary offic~~rs and their animal health ass is tan ts. 

Government regulated fo•es are chanted for services and drugs. It should be 

110ted that mony far-n1er-s live Reve1·al kilolllelern from lhe veterinary 

officers h•Hhoul tel i~phoneF: or ready access t.o t nrnspodat.i.ml. 

3.2 RRCCMfHNUATlON FOR GOATS ON FARMS 

TIH""'' r •nwrdnn·s a i-r Sf' 1 Prh•d t n pnni i df' as !'llla 11 fm econom:i c 1 npu t. as 

pnssible, y1>t keep thP high-pr·odttcl ion, dual-purpose gonts in {!tiod heal.th. 

55 

1-

f' ,j, 

[! .. l 

11,-l 

+ 

I ! 
,f 

I 
,,J 

I, 
l '' 

• j' 

l 
J. 

I 
..J 

I 
,.J 

I 
I ,J 
J 

11 
.~ 

I. 



•• 
I, J 
I, 
I, J 
I' J 

I 

I" J 
1 

1, ] 

II ] 
I' J , 
II ] , 

I 
J 

I., J 

.; J 
I' ] 
' 

I J 
I ] 

I J 
lj 

. , 
IJ ] ., 
I I l 

3.2.l 

3.2.2 . 

Ticks 

Most gnats in Westen1 Kenya will have u few l:ir.ks. 

.5olul ions: 

]. The farn1c1· should exomine o]] goals 2 limes per Wt'1:k. 

2. A 11 I icks should be r·emoved be hand except those in 

sensitive areas such as between the toes and on t.he 

eye) ids. Ticks in these areas should be left on the goal 

and pi en:ed with a large shfffP pin 01- thorn. The pierced 

ticks will die anddr·opoff llw goal. Nitlrnut causing 

itTilnl.ion and infection. 

:3. 1f hm1d removal of ticks is not done and ticks bui Jd up to 

30 ·40 per goal, the farmer should take the goal to a local 

dip or· spniy. 

Rut i 01m]e: 

], Dips and sprays are expensive. 

2, Comp lel.e cont r·ol of l iclrn by regular· dipping causes 

lo lose immunity lo lick--born diseases. If the 

coll I. ro I is n~ 1 mrnd, I aq~e numbers of i 11 feel ions occur-. 

3. Ticl< c11t1nls on goats in the study area ]oh' enough for 

cont r·o l. 

goal:s 

tick 

hand 

Hair loss and itching which is manifested bx excessive 

scratching 

Causes: The most conunon causes are lice, mites and fleas. 

Lice and mites cause d1-y 1 1:rusty skin. 

Fleas causr. the goals to scratch Nhich it-rit:ates I.he skin. 

F']t?afl can be seen by th1~ fanner- Nhe11 th·~ affected skin 1s 

exumincd. 

Solul.ion: 

I. Jn HlP. casf' nf flcm;, the 1{nnts should be sprayed by th(~ 

farmer· h1 ilh a crnruucr'Cie::il flea spr·ay. Since dogs are the 

usun1 sou1·ce of fleas, the dogs should he spr·ayed. 

2. Ol 11''1" cases should be taken to the Inca] dip. 

:·{. If tht: sld11 condition remains after 

v1?tednary assist:ant should be contacted . 
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3.2.3 

3.2.4 

3.2.5 

Cuts and injuries 

Solution: 

.I. M.inot· cuts the farmers sh11uld r:!Pm1 tlw cut with i:;onp and 

waf.pr· und Al I 1!h' lhe cut to hea J. 

3. J,a1111~11cr;s -· Jn cosr~s h1her0 the gonl wi.11 not s\m1d 01· put 

NI' ight · on !:hr~ foot for· 2 days, thr? fan111~r shouJ d contact 

thP vcled nary assist ant. 

Internal parasites (worms) 

Sol11t ion: 

I. Tlw fanne1· slwu l d drench every 6 h'Pelrn. 

2. '\'hr> dntg nnd nmmmt. nre those recommended by the goven1me11t: 

for lhP oreo. 

Rat.ionale: 

1. i\11 gcmls in thP study ar·eo have internal parasHes. 

2. The 111.1111ber of pggs hal:c:hil1t~ to infect i.ou.s larvn an~ highest 

after a rain. Therefore, in somP nn.?Els the drenching 

schedu I e can be based 011 the nd 11 or rainy pedods. lu the 

study areo, rninfo]] 1s loo fr!'quent to serve as a basis 

for t:reatmeut. 

( 3. No reUable am! econonticnl indfrnlon: of wlv'm to treal 

avail ab le to far·mers. 

are 

'1. Unl:t·eal ed dua]-purposP. goals have decn~ased mi.lh producl ion 

and Neight-J oss. When oth1?r diseasE: occur in conjucti on 

Ni' h paras.it r~s, denl h cnn occur. 

Brea~hing hard, coughing and poor appetite 

Caunes: These signs of p111~tu11011ia an: most 1)fl.e11 caus1:-rl by 

Pnut:feure.Jln nnd nfl1'·t· l,n,-lcrinJ pneumonim: and hy 

CCPl 1
• 

Sol11fion: 

I. Tlw farnter· shouJ d try to pt·evenl bar:teri al pnewnonj rm ill 

L 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

l 
[ 

[ 

[ 

[ 

[ 

L 
both kids and does by prnviding clean, dry housing at1d b~· L 
keepjng t.he goals out of the rain. 



3.2.6 

3.2.7 

2. Goats should be vaccinated for· CCl'P. 

3. If these preventions do not work nnd goals develop signs of 

pneumonia, a vetednary assist.ant should be contacted for· 

t.r-eat.ment. 

Blisters around mouth and on teats, poor appetite, depression 

Cause: Orf virus causes lhir; disear:;e 1vhich can affect ldds as 

Ive 11 as doc~~~ . 

Solution: 

I. There ls no trc~utmenl or readily avnilable vaccine. The 

gnats 1vill get Ol/P.t' the disease in a few days. 

2. Fan111~rs should lvear gloves when handlin1r animnls with 

blisters on the moulh and teats. 

Kids sick and having signs including poor appetites, 

diarrhoea, coughing or breathing hard during the first 3 weeks 

of Ii fe 

Cause: Fni]ure lo obtain co]ostr·um in high enough quantities 

01 eady enough after· birth. 

Solut.ion: 

I. The farmer should make sur·e kids suckle as much as possible 

and as soon as possible after· bfrlh. Weak kids should be 

assisted. 

2. ]f kids show any of the signs described, a veterinary 

assistant should be contacted for treatment. 

Raf ionn /p: 

1. Mns t i nfecl ions of any type in young kids occur because of 

irrndequat.e transfer· of antibodies from the colostrum. 

The most imrot'l 011t det Pnni rrnnl s for· adequat P. tram>fer are 

lhe amount of colostnun the l<id gets and the time after· 

birth 1vhen the ldd gels colostrum. 

:L Ab:rnrpticm by the l< id starts to decrease by 6 hourn after 

bit'lh and very little absorpUon occurs after 24 ho11rn. 
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3.2.B Swollen udder. clotted milk 

Cause: Br:wleria cause i.nflmnnmlinn of the ud<for (mastHis) 
which results in n swollen udder that. causes poi n when 

touched and clotted milk. 

So1 u f .ion: 

-
,.... 
I 

I 

' I ... 

r-
L. 

1. The fnr·mer should n11'1oys wash tb1~ udder with soap nnd wot er [ 

3.2.9 

before milking. 

2. If mnsHHs ocr.urs, the goal shoulrl be !rented by infusing 

antibiotic pn:-1mr11t ions into the udder by thP farmer or 

vet <>.d11ar·y ass.i st.ant. 

Lame goats which have hooves with bad odour 

Cnuse: Foot r·ot: caused by bacterial infection. 

Sa.l11U on: 

1. Farmers should pn:vent foot: rot. by ln~eping feet. trimmed and 

housing goats in a dry place. 

2. If foot rot occurs, the farmer should have the goat.s walk 

U1rougli a copper sulfate so 1 ution until cured. 

3.2.10. Abortion 

3. 2. 11 

Cause: There are severnl causes but. the most common and 

serious i.s Bruce] Jn mel i tem1is. 

SoluUon: 

1. When an obortinn occurs, the farme1· should contar.t the 

v1~ted11ar-~' officer. 

2. Aho1-ted fetuses and membranes should not· be handled without 

rubber gloves. 

Other diseases not described in these recommendations 

Cause: Then• is a 1011g list. of infectious Bild non-i 11fecHous 

diseases that occur in goals in the study areo that include 

h<>at'twaler and lypanosomiasis. A list of these diseases is in 

t lw Goat Hea] t h Handbook. 
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Solution: 

]. The fanner should iso]nle nc1vh1 purr:hase goals from others 

for· at lerrnt l tnonth to prevent inl roduct ion of diseases. 

2. The farmer shnu]rl contact the veterinary officer· with 

sel'inus pnJbJems tlrnt do nnl fit in the described diseases. 

Rnt iorw le: 

l. The vo]uc of individun] animn1s, llw dh;lnnce of the former 

from veter·inary services and the distance of velednary 

se1·vices f1·n111 mnjo1· diagnostic centen;, prc\'ent t.hc 

application of many diagnostic procedures and tr·eatment:s. 

~. Ou1· 1·econunendotions cover most nf lhe prohlems documr:nl.ed 

by Sl1·-CRSP 111011i tor-ing programs in Westen1 Henya. 

'.l. Munnr,r~ment. strategies continue to be thl~ best and cheapest. 

\vay lo prevent disease. 

3.3 Recommendations for SR-CRSP goats 

Bruc..'t:'lla melliiensis occurs in goats in severnl areas of Kenya. This 

is the runjor t~'P<.:' of brncellosis in goats and it is transmissible to humans 

through mi 1 k irnd cont ami nat ed tissues, es pee ially aboded fetuses and 

placenta] memhranes. Therefore definerl pr·ocedures must: be .implemented to 

pr·pv,~nt infection of SR-CRSP goats. Sirwe SR·-CRSP goats are being bred and 

mnintninc·d 1n 'large gr·oups and since SR--CHSI' does not. wonl lo introduce 

certain diseases into their· he1·ds or onto farms, the following procedures 

3. 3.1 Contagious capdne pleuropneumonia 

This disease occurn in epizrJOtics and con be devastati.ng to 

p,nntf; on snml'I or large fonns and espec:ially to multiplicntion 

ceti!Pr·s. There modality is hi1~h and gL•nts that survive have 

l, Tht~n~fon~, for· gnats lhat are purchased or transf~.'tTcd from 

nt 1,, .. ,. st rll ions t lw fol Jmvi111~ is done: 

a. Gnat.~ an~ bled and checked for· brucellosis before being 

hnmr,"ht to an SH--CRSP station. 
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h. When t:hP ~or1!1: ar-r-h·c al tlw nlntion llwy an~ viwcinnled 

f 01· CCPF'. 

c. GnntP> nrP qunr11nU11ed fn1· f, wePlw in fnc.il.iHes t·hat fll't:' 

phyt>icr:tll.r sepanited f1·0111 othPr goats <:llld observed. 

Gonh~ that hccomP sir:!< fJl"P 11n! 111i:--:Pd with nther goat!" 

u11 h~fls !Teated and cun!d. 

d. 1\t llw •'11d (if r. weelrn lhc 1~nnl~:~ BP' ndi~st.ed for 

b !'tll:I! 1 J OS j S 

c. After· ::? negntive tests, goats sn~ vaccinated wjth HE\l 

b r·u1:1~ 11 OS is VBCC i ne. 

2. l<ids horn to vaccinated does are vnccinaled with CCPP and 

HEV 1 vaccines al 4 -· 5 months of age. 

:{. Stnt ion gout~• nn~ dnmchE'd evr•ry G w1~d<r; for inlenial 

porasi,les \vilh the drench curTently reconunended for the 

area. 
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SECTION TV 

BUEEDl NG STRATEGIES FOH GENET JC IMPROVEMENT 

Genetic enha11cemenl by the s111a 1 lhol der· farmer can be effected with no 

new inputs ot:lw1· than some simple reco1·ds, and in some cases, '"ith no 

clurnges 01· 011 l y modes l changes in mona.gen1e11 l . There are five major 

breeding st-ralegic~s, which if executed appropdol.ely will increose 

pn:iductivity on the farm. 

4. 1 Mi\'rlNG S'rRATEGY 

PotenU al genet i r. progress if:; reduced by extended Id ddi ng i nlerval s, 

fon~ed culling dUt~ lo loh' fediUly and sterility. Recommended strategies 

QIT! 

i) Yearlings bn~d ffrst al 12 months of age 

ii) Breed does 1'iithi11 18 hours after· heat is detected. 

conception r·ate of greater· than 70%. 

This flnsures 

iii) Rebn~ed does [10 to 90 days after· kidding. It is possible to breed 

does GO dayG post: pad um; however, early breeding requires 

supplementalion of lcids and/or does. The optimwn time is 90 days 

(3 months) po~.tpHrtum 1 ... ithout supplementation. 

iv) Recommended mating pt·aclices: a) Breed the flock to the best buck, 

but avoid mating related animals (e.g. huck to daughter, buck to 

half sister). b) Castrate all unwanted males. 

4. L DOE CUI.I.ING STRATRGY 

Genelir. progress wHl be most. rapid when only ftccurately evaluated 

ge11etical Jy elite bucks a1·e used. Every yearling female is raised as a herd 

n~plttcc111enl und few, if an)', does should be culled involuntarily. Good 

don-nil I ing deci:dons n~quire on-going month-by-·111011th evaluation and doe 

1 t is recommended cu 11 i ng dee is i ans be based on hot h the 

anim;iJ'8 pr1~s1'til irnd snlidpnled future p1·oduc:lion. The limini:r of removal 

alrrn should he planned to ndnimizc extended low-product.ivity periods. 
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4. 3 RARVRSTING TRE GENI\TJC POTRN'l'lAI, 

Gcnr>l:irnlly supr•dnr rlnr~r. 111usl Im fed nnd 111<1nng<'d In achieve I.he.it· 

genetic polenl ials. Failure lo give heni mr:·mben~ lhe oppor·hmi ty to 

eJ{pn~sr; the i 1- gcnd h: capab il Hi es wi 11 reduee l he fl od< 's p1·oducli vi I y 

pnleutial. Fe!·:ding levelH lhnt greatly surpos::: the animnl' s gem;tic 

cm1abillticr:; arc usual]y ineffidenl and econondcnlly wasteful. 

1. 'I TDRNTIFlCATION 

Po:.dHve, per111am'11t nnd nr:curoh' nnimnl id<>1tlificnlinn is essentin] to 

good reco1·ds and genetic progress. rt brings money, lime, and co11ven ience 

in day·-to--rlay flock management. A wrilten bfrth 1·ecord conlain:i111; sire, 

dmn, bidh dnli~, and pernm11ent animal identification for each ldd takes 

Hlt:lr efffirl. The~ risl< of udst.oken ident.ily will be snmJlest jf di:me when 

each 11ew I< id is born. 

4. 5 RECOllUS 

The risk of monage111e11 t error can be n~duccd w:i th good records to 

monitor and evaluate results, to establish realistic goals, end to provide 

the specific information for scheduling and ex<:'cutint~ management action. 

Kidding dates, milk l11·oduction, health examfl, hi~at dah~s, breeding dates 

ch:. are cti tical for deciding when and which ones to wat.ch for hent, lo 

cf1p1:-k pregnancy; to cull, to dry, to prepare for kiddh1g, as l'ltell as how 

much to feed. Good records will help the farmer exert tighter ~ont.rol over 

111rmage1111;-n t 

111a11agemenl 

include: 

itipuls. Prodi.1ction records m«= as fundamental to effective 

as they are to genetic appraisal. Some import.mil information 

i' Mnnth by month accounting of indiv:iduel doe 

acr.tmruloled lactal i 1rn totals fot· compod 11g does and fo1· 

matrnt!t>lllE'tlt far::-l ors nffed ing production resu 11 f'.. 

p1·odttct ion: 

evnluating 

ii' f>p1·mii11r11I idePf-ificr;tl ion records 8hn1;ii11g nir·r, d:un, bif'lh rfnh~ rnr 

usr: i 11 managP1111;:nl nnd P,Pnel :i c evo l uat iotis. 

iii.\ l111p1;1'l rmt dates for doe 1mmage111e11t such as lddd inn, dry, br·eedi11g, 

due, and h.ii-lh. 
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l. Partners 

ANNEXE I 

MEMOHANIHJM OF lJNlJEllSTANll l N<J 

SR·--CRSP vs. DPfl FARMERS 

Fin;t and fnn·most farm<.>r·s must cnllabon1tc 1vith SR-CRSt' and Minislr·y 

of Livestoch Pt~Vt~lopmcnt st.aff in all mstlern pel'taining to DPG husband1·y 1 

111a11agcmr:·nt nm! hen Ith. 

2. ttandouts to the farmers (drugs, planting material, etc) 

Thi~ 11t~h' cl us l 1~ r·s e:3 lab li shed i 11 1 DBB ilt'e in l endc:d lo be 

farmer·-managc·d t 1· i :1 l of the DPGs. 1 t 1vas agreed, lhe1·efore, 

part: of fl 

thnt the 

handout of fret'' supplies, Pquipment, and dn1gs t:hal wen~ given to farmers 

:in th(! p1·cvio1w phas(' of 1-c•scnn::h 1vill be eliminated. The only 

Io I.his i 8 llwt F'emt Resou1Tes '"i 11 supply seedlings lo formern 

lhPhl cs tab l i sh n ft.wage llllrsery. 

Drugs 

exceptjon 

lo heir 

The major role of the Ff/ and NM field assistants is to advise th~ 

fanner8 conce1·ni11g llH~ recommendat·ions in lhe 11 techpak 11 for nmnagi.ng the 

lll'Gi·:, Drur,s 1vilJ not I··~ suppljed free lo the farmers nor Nill t:he SR-CRSP 

staff lno-at the animals for illnesses. The NM field assist.ants will carry 

n Sll(•p]y of non-··prescl'iption drugs (e.g. for· d1·enching the animnls as per 

n~co111111e11dat:io11) but thesP (kugs musl be pun~hased al a fair local pdce by 

tht: farmers. P1·esc-r-ipt.ion drugs (such as injections, anti-bioUcs) must be 

pr-eflcr· ibed by vel:er ina1·y officers. 

Thout~h till' SH--CHSI' e11cou1·ages the US(! nf lhe available veter·inm·y 

s1~r·vices, fanner·s may use local herbal medicines to tr·eal lhei1· DPGs if 

tlwy 1dsli. Th· f'i1,ld rrns:istnnt.s sl1ould he inforn1ed of this tn:atment, 

hm·/•.'VL·r, ai1d they d1ould l<t:1~p a n~corcl of lhP- disen~w syu1plo111s 1 the type of 

111' 1 ·1.<i1 fllPd i r· i ncr; us cd, and tlw nut come of t hu l 1·en t men t . 
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3. DPG ownership 

Uoc-::: J>lace on· fnnn in the clusten.; an· jninl ly owneJ hy lhr- fernier and 

SR-·CHSP. To obtnin full ownern!dp of the does, fannern musl be willing to 

co-operal c wi I h pr·ojed staff and take can~ nf tlw UPGs acconl.ing lo tlu~ 

reco111111e11dat ions conlni ned in the "lechpalrn". This includP.s nt tendanr,e at. 

group mr.~et i nr,s 1 w i 11 i nrtnPss l n n l low f;fl -CHSP pcnrnnne l I o visit the farm 

and take measurements and do periodic i.nterv ieh'G, and ad.here11c1~ lo the 

hl:-~a H h' nut rit inn nmnnrtement' and feed resntllTP P'l~OllllllP.lldnH Olm f' r the SR-· 

GRSP. Tf fnnn1~1·s foJlm" these procedtwes they will obh~in full owner·sldp 

of the does after hm successful kiddings or in September 1tl90, whichever 

r:nmes fin; t. 

If fannen; nn? urnvi 11 inc lo follow the techpal< reconuncndol ions, the 

DPGis will be wil hdrmv11 by l he project and the farmer wi 11 nol. lw pa id any 

rompemmlion for thf' up!H~!?p of lhr.> goatr-;. 

A IJPG buck placed 011 farm becomes the fanner 1 s propedy after 10 

successfu] servicr:>[: (concepUons) or in September· 1990, i"hichever comes 

firsL 

'J'he first bald: nf Df'GS will nn-ive .in tlw Clusters :in 

Each farmet· wi.1 l rec1d ve one pr·egnanl doe and one female weaner. 

doP. wi J] be provided lo each fsnner· by the end of 1988. 

4. Mating service 

September. 

A third 

Owners of the DPG bucks wi 1.1 be expected to make them avoilab]e for 

bn::~eding DPG does owned by other farmers in the duster. Duck owners 

should be compensnt.ed for nmHng services ncr.onJing to exist int local 

pnKl j ces. llPG bucks may be used lo fH:rvi ct~ l ocn 1 dn1~s as h'!'? 11. 

5. Utilization and disposal 

nr llw initinl gr:~m~ntlion 0f l<ids born on fnrm, th1' SR-·CRSp will buy 

1." l ul I l!?Jll"I•· ld1b wh(~IJ Lh·::, an: wt:·u111•1J al lhP ap1·r·oximu!i~ nrr•·: of four 

months. F'armr:>rs will bP pai.d n comp('m:mtion of KSh. 200.00 pr~r- female kjd, 
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AU nude k]ds and any femn:te ldds hon1 afle1· the first crop become the 

pn1p1;dy of the farn1er· one year· afl:e1· lh1~ i11ili1:1l arTival of lhe DPG does 

(e.g. if the duen ai-rivc~ September 1988, mule kids ond fema]es of the 

~''''CPlld and subsequent generations becollle the proper·ty of the fol'mer in 

Septe111be1· H!Bn). Aflpr· tlds dnte the fan11e1· may dispos<:' of the k]ds us 

he/she ,..,,j slw:;, hut slrnul d r·epod the disposa 1 to the SR·-CHSP. 

A 1] mi .Iii offt Hl1e f1·om the DPfj does may be ul i Ii zed accordj ng to the 
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ANNEX 2 

COUHSH OUTl.lNJi: FOTI COLLADOJV\TJNG SH CHSP FAHMEHS 

1. Introduction 

J • 1 sn· ·cnsr ~1 ts rr 
l . 2 Farmen: 

2. Introductory Remarks on: 

2. 1 Mnscno slal.i1rn 

::'.,2 SH--CRSf' (Monicco, Braz.il, lndones.ia and f'1:•1u.' 

2.:3 Fanning systems resean~h 

2 . :~. I D1:~s <:r- .i pt i ve 

~.3.2 Diagnostic 

:::.:i.:i Hr-:wnn·h,~r mmmt:P<l nnd exccut·ed 

2. :L 4 T•~::d ing f arnu~r managed aru1 ex~:cu t ed 

2 . 3 . 5 Ex l em; .ion 

3, Nutrition and Management Tech Paks 

~, l Nttt'S i ng s l t·a t egy ( prnb I ~:m st ar·va l i 011) 

3.1. J Doe/kid bond 

3. 1. 2 Milk li?I down 

3.1.3 Assist I ids inor·der to suckle 

3.1.4 Coloslrw11 

3.1.5 Milking offtake schedule 

3. l.6 Stt·ess avoidance (draught, cold or heat) 

3.2 Milk and milk hygiene 

3.2.l ~ondurive environment (uniformity, gentleness, quietness and 

sldll) 

~j. 2. 2 l'repan~ you1 do<' (supp lernenl aq• feed) 

:~.2.:3 Cort·ed milking pt·oe~~•:httT! (discanl fin::l squid) 

:L2.4 C)wd< fm· mnr-:l ii. in (lumpy with blood clots) 

8. 2. G Sl dppi11g is essential 

:·:.2.1: llry off when you1 doc is llwc•' nionlh~~ in-ldd 

:3.2.7 f'1rnleu1·izP milk by boiling 

:1.·1 SWPPI pototn viPs as n milk replact?t· few Idris 
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:3. 4 f'ild i l i 011 i ng of feed e11e1·gy 

:~. 4 • 1 Mo j n t enance 

3. 4. 2 Product ion (growl h, l act at ion and pregnancy) 

3.4.3 Supplementary feeding 

3. 5 C 1·op rei;; i due 

~L5 . .I F1ff m1.dntenance ;done (Jm:dzc, sorghum, beans haulms) 

:~. 5. 2 'l'r:~a tmen l neeessan' 

:J. fi. :1 Pee Ii ng~~ of mangoes, bananas, etc. ( appel it e) 

:3. 8 Weaning 

3.6.1 Gradual weaning 

3.B.2 Mo1dlo1· intake of a new ration 

3.fl. ~1 Wean \vhen 10 k1~ 01· more 

:L 7 lfreedi 11g s l n1 h::-1.'ff 

:L 7. I Breed doe li n[{s when 20 kg or mon:, and in t~ond horl:i' 

cond i l j on 

~!.7.2 Flushint, ol. least lhree weeks before mating 

3.7.:J Use bucks l't'Hh high libido and sfres t:wins or fripJets 

3.7.4 Breed/mate second day of heot 

:3. 7. 5 Ensure l.ethedng docs not impede courtship or· mating 

a. B Pregnancy di 01•;nos is 

3.8.l Estrous cycle 17-21 days 

3.8.2 Gestation period 150 days 

3.8.3 Pregsonic 

3.8.4 Change of shope and size 

3.9 Feedstuffs presenlalion 

3.9.l Hang your cut and carry fecdstuff 

3.9.2 Give least palatable feed firsl 

:L9.3 '!'real to enhance pa]nt·ahilit.y and intake 

:3. IO Tel heri 11g 

:L 10. J l,engt h of rnpr 4 met n:·s 

:L 10.2 Change tethedng station al least twice jn a day 

·: II•." Tl'\licr·in1~ palten1 (ollw1 li\'eslocli, sun and herbage) 

:3. J0.4 Avoid ovcdap of lethel'ing an~as 

:i.10.:1 A,·nid entnngh'ment and acddents due lo tdhering 
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:.~. 1 J Goat h1rnsP 

~;. 11. 1 Vc11t i 1 at erl, draught fr'P.P, dry fl 001·, predator and theft 

pr1mf 

:~. ] 1 . 2 Not cr-nwr!Pd 

3. 11. 3 Plu11 avaj} ob ir~ for a mu lt i ··purponr. hotme 

4. Preventive Medicine 

4. t Identificat.ion of a sick goal 

4.2 Ectn-paras:ites cnnlrnl (ticks, flens, lice, etc) 

4.3 Endo-pan:i:.:iites control 

4. 4 ] njud er-::/l amc111.'~:s 

4.5 Poisoning 

L1. G Unprof ess hmn 1 prncl i CP 

5. Feed Resources 

5.1 Pt·oducUon 

5. 1.] Plrrnl i ng mated u I 

5. 1. 2 F 1 anting prepnr·a l ions 

5.1. 3 Nursed cs 

5.1.4 When awl hnw to harvest? 

5. 1. 5 Dual purpose crops 

5.2 Preservation 

5.2.l Hay 

15. 2. 2 Silage 

6. Testing Phase - Monitoring Methodology 

6. l Tagging 
p ') u Ii- Weighing 

Srunp Un{! nf f 01·age, faeces and blood 

f.>.4 F'eedshtff and water· intake 

r:;,'i Ueconling of mill< yields and treatments 

r; . G n roup meet i m~s 

Vi,B Mett11)nmdum of ttnder·standi.ng 
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ANNEX 3 

SR--ORSP VRTERINAHY DRUGS PRlCES 

1. Antihelmintics 

NUzan, Hintril, Wornlirid etc. One do5e 

2. Ant.ibi otics 

Oxytel.racydine soluhlc powder, per ti·ealment. 

C1amo:-:yl tabli~ts, per tablet 

Sulfa lahleb:;, per· t.ah1et 

*lnjeclables, Oxytetracyclines, pen and strep etc; 
when out hori zed 1 per cc. 

3. Topical applications 

Oxyl et racyc] i ne spray 

Eye ointment, per application 

Antiseptics, per application 

4. Intramammary treatment 

Orbenin L.A., per t.ube 

5. Other injectables 

Cnlosol, multi-vitamin, elc., per cc. 

f), Prnfessional fees (Vet. Officer) plus drugs in accordance 
wilh GoK administered veterinary clinics count:ry-wide, 
pe1· t rea tmen t 
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2.00 

2.00 

5.00 

3.00 

2.00 

rrec 

1.00 

1. 00 

3.00 

1.50 

20.00 




