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Kenya The, Wambugu Agroforestry/ Energy Centre is part of the 
aenewahbe . Keiiya Renewable Energy Development Project (KREDP).EII -. . KREDP was initiated in October, 198 las abilateral project-between the Government5 ofKnrn SAl drs 
)o| ent: - iseveral critical national energy problems as well as to assist 
.,-,... , .. the Government's institutional to solve theseProject energy problems,
(KREDP)

r t capacity 

tember achieve its objectives, the project operates several majorSpe b components including:1985 . *-AgroforestiyIAfforestation, 

* Cookstoves and charcoal kilns,
* Energy conservation and fuelsubstitution, and 
• Fun,,ng of small innovative projects (Energy

Development Fund).. 

The implementation of KREDP is being administered by
the Ministry of Energy and Regional Development
(MOERD) with close collaboration from the following 
agencies: 

.e Ministry of Agriculture and 'Livestock Development 
. " (MOALD),

9 Ministry of Environment and Natural Resources (MENR), 
:and 

Kenya Energy Non-Governmental Organizations 
Association (KENGO). 

The physical, institutional and operational basis of 

KREDP are the six regional Agroforestry/ Energy Centres 
of which Wambugu Agroforestry/Energy Ce-ntre, the 
subject of this bulletin, is one. 

KREDP ispartially funded by the United Staes Agency for 
International Development (USAID). The implementation
of the project is being assisted by Eneirgy/ Development
International (E/ DI), a private consulting firm. 
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Locaion 


Figure 1 

..rea Served h.rI Wanhut.g" 
n('ellre. 

rWabugu Agroforestryj Energy Centre is one of six 
regional centres, Itis phyically housed within Wambugu
Farmers TraIning Centre (F.T C.) about 4 kilometres south
of Nyeri Town and is within the Nyeri Municipi.,lity. 

The centre's establishment was initiated in November 1982 
to serve the Central Highland. region. Fhe rcgion being
served by the centre is a high potential agricultural region
with coffee and tea as the main cash crops. The region
receives an annual rainfall ranging from 500 mm to 2000 
mm year and typically has a hilly topography dissected by 
numerous streams and rivers. the iegion is densely
populated. Small-holder intensive agriculture is dominant. 
The Wambugu 'cntrc serves Nycri, Kirinyanga, Murang'a,
Nyandarta and laikipia districts I(Figure I 



2. Due to the need for increased production of both wood and
Goals and food prod ucts, and also the urgent riced to reduce ecologicalObjecivesdegradation, (le centre enideavours to accomplish the
Objectives following: 

* 	Screen, develop and disseminate appropriate agroforestry 
technologc--s 

" 	Increase and improxc accessibility of tree seeds seedlings 
to the community, 

* 	 PI0rror1c CeClV ConsetIfl in lnd develop relevant 
altclrmnlixc , c%\wae cicrey ic'hnologies: 

" 	Produce aid distribut' nec sccdh,' s aid seed of 
appropiitc at ioleioetr\ \v\(od Iicl species: aid 

* 	 [sta hlih cofpcaitc anilel ectiC servicec uxtension 
thiough (1()K A,cn'ic,, N(i( ) and other tree planting 

N Y 
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3. 
Present 
Programme 
Components 

4. 

Cooperation 
and 
Administration 

To achieve the ahove statcd objectives the centre o)peratLs 
the folloing pro ramnimes and actikitics' 

Agroforestry 
hich 0) 5 

developed to datc , th ia u[dlot canacity of over 

A 1.5 hectarc nict\ mtca of %% Iectares have been 

400,00( +t'Otl liItI ', l l a iiUtln , 

* 6.5 hctareC ', rOcf c;lhdlcrt m ,t itruo plct s developed, 

* 3 lictm ,, of wrd (it+h it] j %ciqpd, 

* lx tcnsil Mnid t an inW )I lctr pe'dItiCe , and 

lechnical CI\Iic'c I InIt+\ Lttahlishinit and 
tailtcna i c 

Improved Cool;stoves/lKilns 
" Production Ind titlnii in mip!twed cookstoves 

ailltechnolho. 

* Technical a nrld ext iton services. 

Bliogas Technology 
Biogas technologv developnient and artisan training. 

[he WaliugunCentre has enioved and continies to enjoy 
close cooperatioz l sC ( 0oin r I )K agencies and NG(O's 
including: 

* WaMhUg . I.C. (M(AI1)). 
Sl)i.,trict Ioil Conservation ) rogra rntlcs (IOAI.1)), 

" Forest )epairtient (MN .),If 
" Office of tile President (OP), 
• ILocal Coffee Cooperatives. 
* K-N(O, and
 
" Primlal lv and Seconldal r Schools.
 

The rapid devcloprt t tfl the Warnhugu Centre and its 
services hat, b.e greatly facilitated by these organisatiOns. 
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5. To date the programme has established live structures, 
Physical namely: 
Developments 0An office building
Completed * A store house, 

* A nursery shed,
* A guard house, and 
* A jiko production, training workshop. 

The Centre has full access to the dormitories, classrooms
and dining facilties of tile F T.h.This facilitates the Centres 
training and extension programnes. 

6. 6.1. Nursery
Agroforestry Presently the nursery iscapablePrseedlings of producing 200,000per season. A wide range of tree species (44)rogramme being produced areincluding varieties suitable for luelwood 

and timber, soil conservation and improvement,
fodder brokkse, fencing, ornamental shade, and
horticulture. fhe current tree species in proiducion alrd 
their categories of use are presentIed in Fable I. 
The wide rantc of rree shrub ,pec:es in the nursery
provides a wide choice of species or farurers and tree 
planting groups and helps to generate nuirscr\ production and 
management data. The tree shrub secdlings are both

indigenous (40%) and exoti,2,i (60'( ). MilIV ol the :xotics
have already been naturalised to the Kenyan environment. 
Species new to the area that are being evaltuated include: 

Calliand/ra caotlyr.mt.s.
l-Tamingia coesta,' 

Gliricidia .s(Twpi, 
GnelinaI1,w.:'enaarhorea,hlte'cTelhaia andI' 


Seshania grandi/lora. 
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Current Tree Species inthe Seedling ProductionTable 1. 


*Categories ol Use 
A. Fuelwood/ Timber 
B. Browse/ Fodder 
C. Soil Conservation 
D. Hedge/ Fenciig 
E: Ornamental/ Shade, 
F. Fruit! Horticultural 

Programme 

Tree Species 

1. A heria ca/lfa 
2. Acacia alhida 
3. A cacia padolvrii/ lia 
4. A crocarpus fraxini/olius 
5. Ailanthus ahissima 
6. AIhizia gumniera 
7. A.zadirachia indica 
8. Balanites aegyptiaca 
9. Calliandra caloth irsus 
10. Ca/oden Irum capense 
I . Cassia siamea 
12. Cassia spectathilis 
13. Castuarinaequiset iidia 
14. Citrus limon 
15. Cordia ah vssinica 
16. Cupressu. lusitani a 
17. (upr'.s. . piyramidaA 
18. Delonix regia 
19. Entada ahvssinica 
20. Ervrhrina ahissinica 
21. Eucalt.v-lIs ,lohUihs 
22. ELucaI'ptus maculata 
23. Eucalyptus panicu/ata 
24. Etcalyptus salilfna 
25. Flamingiacon,esta 
26. Gliricidia sepiulm 
27. Gmelina arhorea 
28. Grevillea rohusta 
29. Jacaranda mimosiolia 
30. Juniperus procera 
31. I.cucacna huccephala 
32. Alcrkhamia hildebrandiii 
33. Alelia azee/arach 
34. Podocarpus gracilior 
35. Prosopis ju/iflora 
36. Psidium guajava 
37. Pterogyne nitea 
38. Schinus molh' 
39. Seshania .grandiflora 
40. Sterculia a-er/blia 
41. Taniarindus indica 

Cutegories of 

(', 1), F 
A,, C,F 
A. E 
A, C, E 
A. C,E 
.4.C,E 
A.C, E 
A, B, C,F 
A,B, E.E 
A,C,E
 
AC, I-, 
4,C.E 
A, C.E 
C, F 
.4; , E 
.,1) 
.4,1), F:. 
.A, E 

.IC', E 
A,C,E 
A. C' 
A, C 
A, C 
A, C 
A. B,C 
.A, B. C.1), E 
.1,C, E 
A1, , C,E 
A, C, E 
.4,C.1) 
A, B,C,1), E 
A, C'E 
.,C, 1 

A, C,E 
A, B. C,1) 
A.C,F
 
A,C, D
 
A, C,E 
A, B, C,E,F 
E
 
A.C,F 

I0
 



The Nursery. lice jIvr~tc,'.,% 
fel I Ii'ah ,Ieelin,',Ue ti lIr,,,,
/M11,Irl'lc hi anld tree,plailllinl, 

ii,tuolupd/ ll
, I1.1IIShoweIII al
 
ii 111l ,U J/lllI re1 h''/I,ie, ,
reell 


"
 

Because people in this region know little about these species,
demand for their seedlings has been initially low. However,
demand is picking up steadily through the centre's extension
and training efforts. Previous exposure of the public to
individual species influences demand and thus the number
that should be produced in the nursery. Some ol, the most 
popular species include: 

CipressiaL lus.ilanicea - r fencing and tliber, 
Grevilhea rohuista a multipurpose species, 
Ical.11 ,i,sl. for I'Liehwood and construction '...
L /n materials, 

L.CUCUael /l'UCOC('/Ia/ fOr fuel ood and fodder,and 
,ScbiI Inolle ornamental and shade. 
Scattered planting of these species around homesteads and
within farms can already be observed in the region. 

It has been observed that there isgenerallya lowdemand for
seedlings of indigenous tree species such as Aihiia 

! i: . . . . ,.l.
 



gutnni'fera, Croton tiacrostachyvus, Markhatnia 
hildebrandiii and Cordia ab'tssinica. Compared to most 
exotic species many of these are slow growing but their 
products arc of' high dalucand their role in ecological and 
environmental maintenance justify their increased planting. 

Each tree seedliinl in a pokyhag is sold at 20 cents. Seedlings 
are issued free to organised groups and Individuals during 
the National Iree Planting )ay, and for land rehabilitation. 

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

4L> 

'Ii, m1h ii,/II NUc , ,' lit, //'f lUttl/ lotut'',/Om'it I ti %t(.l.A. Iiitaa,'Cordia abyssinica i n ow , I /l, '' 

I/ ha lt, s]lh/, 'sS/ ihl' /calssmu st11ush. piii, (i'cl1,1 fsrimli:ol'pss um/l' s'rt,'mlii( I l , 

rIs's/Inl i/'ql/ tt i'S 5Iii/5 J~Is'5 hj ,'hl /li f/i p/ I t h111/As i lts/ ti's/ tCsJI /I i 
I....... /it 

l
. iNi / I / 
Itt% /ll'/t) /wouIs sl

(i aill 'I/ll I:,nh 'l si' 1 ii'ii/ 

6.2 Seed Programme/Seed Orchard 
Tree seed is a basic coinimod it in the establishment ofla tre 
nursery. Seed a'ailability at the right time is a majoi 
challenge. To date the centre has collected much seed locall, 
(Table 2). Seeds of' trees not available locally are obtainet 
from other cent res and from the Ministrv ol Environnen, 
and Natural Resources. 
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Table 2. Local Seed Collected at the Centre as of 

June 31st 1985 

Tree Species Kg. Source 

I. ..leria c(ilra 5.3 K ma kv, a, Ncii 
2. .,ll)i:ia,umt 	 ilcra 14.5 Ntiuriotato Iorest. Nveri 
3. .lraucarta UIntgl.dsioIia 1.0 Mathia [)ision, Nveri 
4. Bra( hv,itta 	 hut liii it 0.3 Kicrli West, Ne ri 
5. ( 'al/i'mott 	 2.7 Kigino, N cri
6. ( h'eI/rI Iu 	 , V7' Nci i,(). KigaiiIo 
7. (asurina u!ui'i/olu, 30. /1 Kiganlo N t i 
8. Co'di a, h ItSim a I (13. Kigalt o, N, cri 
9. C t)/ct1 a tl II 3,3 Kian \ a nibtgt Farl 

I0. (u l ,'rlmolthil 35.0 Kianio. N ii 
II. Em tal IrN g1'/0/1th\ 36.2 Kainak,ka N'cie 
12. -u(tillluN ihu 5 I ti Nveriwi imta 	 0 )i\ iliotn. 
13. Em'tall ptii s 	 ahl.,(t 40.4 I Ct I)i\ iw)n. Nscri 
14. (, 1'iItca /oi 	i./wq 35.0 1ct I )i\ i0o0., Kiganjo
15. 	./t(urtalo to.mi miila 5.6 Kci \V'es.t I i ision 

aT ra \16. ,Iumperto p (,( I(.6 M thila [ )itlsiln 
17. +1e/ia hdoroh 30.3 Kicni ond Ietut 1l)i.

t1I. I, 'turpot 	 iLhtibor1/() 21 Kieni I)iision 

20. .S hiu,.%mol' I10). Kieni l)isision 
21. ,' t/tb iu .tthui 3.3 Kicni I)is sion 
22. Sallthdca ii/oica 3.4 Mathira )ix ision 
23. S hr/idu rio/h 2.0 I .MoltlgLlatO 1'one:st 
2,4. 7'( ,a Ntair 13.5 Mathira I)i\isi(in 

,25. 1"11'x Aci i ,t i.' 38.0 Kiganjo, Nvcri 

Total 	 681,I 

The Centre's local tree seed collection programme is strong.
To date, ovcr 681 kil ogramnnes covering 25 species have 
been collected. Part of the seed is sown in the centre's 
nursery. lc rest is t.sCd in extension work for group and 
school nurseries. 

To reinforce the seed collection progra mine, the centre has 
established a 2 hectare seed orchard presently holding IItree species (I able 3). I1 addition to seed production, the 
seed orchard scr',s as a species screening trial. The seed 
orchard was established in November 1984 and was inter
cropped with beans. Each tree species is replicated with each 
plot holding 30 individual trees (Figure 2). The seed orchard 
will be expanded to hold over 30 different species. Inter
croppiog will be continued and monitored. 
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Table 3. Survival and Growth Data for the Tree Species 
in the Seed Orchard 

Trce Specie", Suri*,a llciiht Range Mean Height 
ILeCntaeC (N1(1WS) (M etres) 

1.(a/,u,/, i, iih ,~,, 10 0.12 - 1.6S 0.80 
2. Cad,'lu I i 43 I(1.(?1 - 0.14 (.11a l c /,, 

3. (a.a will (S V.13 - 1.43 6.82 
4. (Onii 1,i lm! ,' 10 ().7 - 1.07 0.5 

5. li: alpt.. . 5. 0 15 - 3.31 1.6 
(. i /ii t ,M1, ,? , ,, ,(1 0.4 - 2.92 1.71 
7. (ahit/i, lpu, ideeai 0.65 - 3.4 I'S 
8. (nc, IvI ,/ i. ." 5 0.2- 1.41 0.65 
9. ,A'a! , 'la 0,5 (.)s- 0.8 0.43 
10. Ituh,'id I(1, , ,',ala ,"6S 0.17 - 2.54 1.45 
II.. /Slth,,IC , i ,a 52 1.2 - 1.02 0.47 

*Most )l the true,, vcc planted I:eVcen 23 - 25 October 1984. 

C.W.. 

Tree Seed Programme. 

U till I i 

stI' / W. dIt, ri/, t I,, 

it lOt' /'dIfI I'. It"'.ll/ , I\ 
'tell eit (' vit 

seeds I or It.//i It 

d thc l r 

InI pr'p rtiml 1,)i! ,,/I Alt, 

r i m -,'Ji .lll11(1( 
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Figure 2. 	 Planting Plan of the Screening Trials (Seed) 
Orchards) 
The general ground-plan is shown below. This figure represents 
onlv 4 blocks - therefore 4species. Within each block, the trees are 
spaced2 metres ap)art within the rows flhorizontallv in figure) and 
rows are 4 metres apar; (vertically in flgure). The blocks are 
separatedhi 4metre alleys on all sides. The blocks each contain 30 
trees of one opecies. 

(Species A) 	 (Species H) 

(Species C) 	 (Species D) 
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6.3 	Agroforestry Research! Demonstration 

Background: Potentials and Constraints of the Region 

~It11C ulCdiit tiicf pli) caglci I.CgVl- ouot 

slulliloolc ani tobILOi am ;'Iis( pr-OdUCCd III io\kC[ Cltion(S 
ICS,-, bitid tI a tCnlp)2:lICMr~ e 111 11~ II 11 cl IIIItli IS abtl) 

20 (Lcg) cCIL5cltripadcLI \,10i iiali ratiginy, bLcwac 500( 
a nt - 11111. 1Y ai c(.c in11'IIIM diSthnCt eI ' inl')00) 1 tw.C tsAO 
51)112 dltdS' Midt ill Otol lmqn SCaslNl In the fi it eicx at IonS. 

sc ;ailc -4 l I i)t iil dti~ a as t&)FI cita ho. bhe 

Itle ta ill O \iC, t \ pC lillOi etu~o t IlmItaIt tiitc , 
blo\\L.etl (iLc easer iltitt11itit hesItll tt1"mtck ivotn \lotiuit 

Jild~ tilL' L' IaC-.i \kb IL a i. (I CIMI(Ii till %\00d 

pj otitl"i I) I'i'll) mid I" L~) ~ t o1 llL1) C ItY 1() t1lC IlfliH' 

i Iti cal ilY, ipIi! rlit, C-1 1 I i ii: r.iAi I~llcti I 

im t It 55.11it i ()I 1L l todi t ii lil~ I o,;IL. t t lt 

c ~ ta lii .\ l l L' YlIr c2tl as.g11ltl.1 iaL k cilm 1I tis.itait l 

k)Cj~III W L ll 1), 1 L l i 111 I It1 I i)W AC OL)IHIC I all 

tilILLCII IlS mlit sil[IIIII , a Litw Itest. h 

tlLoxLreott' rrIbiLIl' ii ~tSirlil-len aindIsil 

(tCI~~iitailll LalIsC hxiIIttlilI ill pIt i and 

11ttSL\ LC IH'St I f) (It 11 1 te ilj'CtiSL-) it ".t it fit re,( 

Ill CoocitLdll \\itl) ollIe (WOk iligettcics, NGrOs and 
olil trce jtlantini-I 1-r1OLlps to help) ellilSCIrx eXIStinlg 
reClIIeL'S aitit1 IneeiJC-eItheCir rdet.i\ 
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Table 4. 	 Rainfall data (mm) from the Warnbugu 
FT.C., Nyeri 

.1~naI I32.3, 	 S 16.3 52.5 
I-:ehrLJItry 25.9 72.0 1.0 75.4 

March 32.t) (14 4.7 126.3 
April 232.1 163.7 97.S ,X2.7 

Mav 349 5 237.5 34.9 212.9 
June 19. 32.5 12 + 35.0 

July 3 . .v 	 .(, o. 68.3) 0 

. L.St 4 2 . 7.8 

Scptembe:4 -1. 11.2 ., 

October 229. 1 7-1 ) I 6, 

No ember N. I 63.) 273.3 

I)cccrnhr 74.2 22)) 79.5 

lotal I 1 .1) 921.I 77 1.7 

In N r l)i,,trc't. 19q2 i&-quatc. In 19839ti -!ll,,<id 
ncariv h'lt ,l the itililI (401.2 llil) \ ,, ICC cc LI \\itiin 
two nillithb. Apr![ ai Nlav. ~R'11t1.d t.v ctltltiitins thcn 
prc,.ailc'd uwii I l'ecrber It ,.ais n1)1 iil .Scptciber 1984 
thilt a tood rl toillit o. ri : \\I' istribut lor o(lr Itinl iot (t 
crop1 atid tY'e Cit! 1l ee \t&i,, r. i ec 

Description of Aqroforestry Research Programme 
lhe practiee ,Illd i iapmtrilea lit 0niu tiIS.d IL_ fltorcstry isZ1 

reCent colcplt. It', tcc-ptabilit% to ill ld llllvtits \ oitfl 
thcirIneed .n1Ld tn' lOCi\Cd hentlit,. ,\Cro lre r ,C''arch 
dcmnotn!,rraitn~ 1ti:i;tk tc thlemeloie an important 
c011poeliCil o tile rcll,\ tble nc r de\clopinciit cf! orts. 

lhe aigh1 11il1i1 and it, 21 \,tii together.en',It\ 
with LCeClt-'Zi , I;Mll 5,j/." it.et_',,t'tc" tree lltitlil) within 
('a1-11S. ill \e\ (d) ti1e lact tnt algriClIlttIr.il pr odtcltolon M ust 
be stista di tl indpr. co-rv tie pro.ramililne is 

,li ra+ipid 

en, rolfot 
P.ec ;1d1itrving tn prt pltl,, t. ke.' a,ailable trt'e species 

wvhosec r1lCttCCt kill be t1 inCreasC lnd productix itv. 
IhrouiLm 1 t0 it intM .,P lot Ilile tlttitol tof data collected 
from the reseauch d.orn-o.,tit;mt pits, the: progranne 
hopes to dcvehp dcfltLtt rleo.n,,tidmtion+ lor secCCssILIl 
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• '.lr 

- ! • "I 

Resoarch I II t, I. th i nI,, . .I 't t f I /PIhJIlI 

/ ,fLO : C,riltiv, t/i t" cI'Itt has 6. hctalr . 

ofl rS'dCI+ idrh l th tJs Iahlcs 5e tl tLc d c gI and 
aid 6i ,h, the baiic icStN;tit' I)I, dci,ign. Ih plots are 
intureropped with v'ariOL.S ,Lriltmitni:dt cops in accordance 
x, th the iccomuendations of tie Miistry of' Agriculture 
and iavestock I)cve;opmrnct. [here are e total of 9 tree 
speccei In the agroforcstv xpermerts thla he 7). 
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Table 5. 	 Fuetwood/Agroforestry Experimental Trial 

Planting Modules 

F -- I inc )cnsity 

Width_ I0.5 m 2m 3m 
Modules 2A 2B 2C 2I) 

21n 	 -41=.... ..1 

4m 2AIca perIlrc 2 8,2 12 M 

8,, .\r,... per r. 2 4m 2 ' ln, l ,,	 Xin- 24m-" 

\.... .. .. 1 8A . . 8C 81) 
hcaI 4rn2 8n2 	 n2 24m' 

Table 6. 	 Fuelwood/Agroforestry Experimental Trial 
Planting Densities 

12m 2 10n12 24m 2 
I wr:, 4n m2 811 2 

are I~ in n 
Mo A 1 4B 81 

ules 
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Figure 3. Layout of the Research/Demonstration Plots 
2rn 4m m 

3m * 

2 . . . . ... 8DC " " 

9 9 9 

"9 .. 9C .4C . ... 89 "9 

2Di 4DA8 

9. 5 . ... ... ... . .. .... . . .... 9. . . . 

I . . . . . .9 . 9 

... a8"B : 

. .. .9 • . •9 
. . . .. . • . : 

. . . I! 

LaJ /I 'e' rt'/II'I.I li''.' lit i'01 /i rTIIt 20: tree'A /0 1O0 ,pamed2/iar' art' 1t tracetd I.,meter apart, lpaeed, / meterl, 
f~lttrI atI /)1( .di it', tipalt rIIII aretime en ~tart. 5fu! tf 4] t ri-I -!It'; the /It I/a(re' are .5 rt-i tath i are 
tttet'rI/' alpartl and .5 tha/t t' A /It'lte/I lt, I.ll 7/t'te the 12 t/iffe'rtmt //lllm,' arrat/ea etmit frto, \'-err deotol'I 
'er /l it'~~di/ti' rttt are /I/a~tI/ hat 1'd tat the' ret-t ttltmt/titit flith f/iti.tr t t <Itri-au/lure antd 

/.tl'tith ,A ')t't'I/int'nlt, trrt'artIt'tt u/ the tree. 
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Table 7. 	 Trae Species Already Planted in the Research/ 
Demonstration Plots 

tiit 1 r,:ett gc 	 Illu its lind 

Plaiting 1tl xil 	 ,iiec I si>* 
Species 	 I).tc Fch 1985 Ich. 1I9M5 

Apri! '84 97 	 ). I 2-0.7-' ABII. Ac'acia alida 
2. (assia siaum 'a ()ct,,er '82 79 ()I()-().9 \('J 

'82 ().I% mia ()ctohcr 07 12- .23 .\(13. Cordia It)h 
4. Gliriciia %tylm .April118 '83 	 1.08-() 3) ,\MI )I 

4 15. Gmeliti ar/,ra I( )b I 'C 	 ) -N, \ 'I 

' a 2 0 () I I) 	 .()I6.(r,villt robusi a ct10 .\H(I)1
7. l.i'itma''ta /Cih( l'l// ( )cta)bei'82 (a)} () .-1).71)I ( I8. 1,h/iu,1 ' ( )ctahct 'C2 4 1))8U.( - .\(j la 'a 

Mauihra ii 	 I I((9. 'estallia N I,"S 	 ()33-2 .\ l 

*( tlwicrl\ I!/ '
 

A'. Fi~lA ,,<,d Iimt','p I 	} lc t'Ini. 

B. B't;i/ .0rvt 1. (ltlrll ,,' ncp 	 t'la ,it,,
 
C.Soil ( oa% 0' 'll~iP I I/ Ht II 1r/f 1 C I . 

[he speIe'I , hs1ted IIII able 7-.,hl)s, .iI pohll]i lI l 

use Inagrlorestr.l \ sst IN-.]Inte -I.\, n intl a- spaCitig- )\, 

has hecti sal icd lot Collipal 1 0)t III ordtl'Itoi dICIl I eiiicthe 
t ibitie 

5 and 0). I li -cee. ate itItcl sitlih Clops, 
niost Cltc~ti\C tie p 	 +ttITInIl with l.)od Clp',(I a)lC 

,ci,,iill\ . planted
1IL It1,h pI:,o hku tll, tO)LC:I',iO.I~aII\inchtin .t0)C,, I11,,H/tC illId i. 

loddcr I. op sIli a,, Scc. 1) it)taI Si\lC,.I li' liCe 
cstahlishliiCnt and ,rxlh rate's ei\oi In IablC 7 are low 
largel\ dII,- to t1nC hAd IaII. 0t 1182 ind 1983. 

lFxteCniSeC dta C '0i.' lcct eich sw;Isol inordc toiCablish 
baselitIne d it t \ilih ' to I l\ IIIIMat)- I i t1hOtlIsIC. I lhe data 
collected t inlde: 

1. Soil lertilitv (both cliiii'.;Al ltid iicch tiical anhly'i), 
2. light iiir'i',nre i1 tsnI r ti tla\viilabl t) crops)l 
3. Wccd pest mlm(t,tie: 
4. ('rops \ichl (ptain mid 	crop n'sidiie: 
5. Ircc hi . itmass. Icld- aid 
6. Agrolorcst.y nim~ittl tit practices. 

,ilc also kept lor bthtle 	tCrescaicIh andProductiotn cotsI 
contrvol phIts so a1s to aOsss CeS lh toodui' s efficiencV with 
respect to Laind, lahor and 	capital tiscI. 

. .. .. . . .
.
. .
2 1 




6.4 Preliminary Results/Recommendations-

The research demonstration plots and tile seed orchardsconsist ot tices interplant,.el with various crIps depending
on season. These plots piovidc ;nornmtton on appi ot )ateagroforestry practices. Results to date alrc Inconclusive
beca use tie centre isstillyoung. IIo\vc er the ItolloiIng may
broadly he taken to he applicahle: 

* Tree seedling sr.iri;I and growthI 1,grcatlY el hanccd byintercropping and h,, use of tubed scedlins. MIaie as an 
initial nurse Crop forces the trees to i'okw ieire ipi ight
and tall. ]he crop also prtcts t palata hi spcies ,uch 
as t1.1 t'oti(alwa llhi'' sill i kll".
 

* Usable \wood limttests aie possinle t\w-Scars i tr-iis
planting tor Soliet Incc spct.ies slch /euI (.I"('(IcIIuI

hata, ('/II flu / I 

St'Sht(IIuI(I 


I 'll /, , ,'plllm, ( ut/lwt ,:411 (111011 NIIS, 
.k''h//ulmitmid t'S/iwl.w'i 

* lhe effect ol thc plecelicc ot llt"oil crop \ih, Istcelihle

during thcil calien siilacs, ut !Iowh' I hsc 
 l'rhierer
he incoiporatcd ito Itri la! ippinp svsi..As the

tlCes gro tit d deselhp e 'ple\ si],icd".tliill 
 piic'lC"

become ilCCC,il 1
 

* IInthe centlril tuiillal teigrlol.th tollosliee species

sho glc;t plotillISC loldletlt, SLl\ (,#ci,/'u
1 steItis, 
ro/'t!.al', I ( tll , ('1 u/(,.t/',' ('tCu/lI/u ru/u// itli1\St A('.11(l111 sc l'\J#: Iltd( t)IdwH a1 ii l tal. n 

A ptcliifili " " lL"1ttLl, list lit ' fCCOtiltttIcItRl lor the
 
Ieglotll is ol.
CilheChos
 

Tree species recornmeoided for the Central
 
Highlands
 

A. Fuelwood, Poles, Timber 

I.( I'llttu,-t u (/ic'llua A CE 
2. C'o/luu/laI%s aum< 
 AC1:


nt'act,3. C (m ct w!m'i A (I4. /111u/ /dl'/ouiul 1I/1,luA
5. laiui'i pitima'u#/iul AC 
5i. ( htc/ s sa/n',,ta7. I//cuIII( ru/' ,o M

A t 
8. ,u'u'mlhl I ll'l/u/ia AU(I
 
9. liar. /uamu //h, l''rtalii ,A(
CI
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B. Fuelwood, Soi1 Fertility and Browse/Fodder 

10. Acacia allmla A 13CE 
11I. (al/hun/ra cahlthirus ABCDE 
12. Gliridiia.wpoium AIICI 
13. 1U'uta'nu lenuccphula AB[C 1)F 
14. Aliniotuca ar'I/a ABCE 
15 . ,S.bua~rp/fuaAICI)F
 
10, S itIuli wA/lull ABCI)
 

C. Horticultural Trees 

li? '*Categories~ ufl'CS 17. -I"' 1/1 CI3F 
A. A'l'mi-od/ imbf/n r I. ( iri;. Np. CE F 
BI. B~rowIse,/ Iutdcr -19. lob, 'KIr I a (7tielC-F 
C. soi ._(. ladmli n/i;. C Ead ( anuvatl I/: 
1). hIdg I'0cifing 2 1 1Anlwt"I/i/tr au/hia C FF 

. Ortiamcmtal" Shall' M?~ w 'MIC ai C FF22, a/(I 

23. u/I1Uf-' [ruit:Horticulture /'Allll .ll(l/la 'l CF 

6.5 Extension, Training and Technical Services 

I tile Is to 
alIhiCC tI?" the( "Idf atl th1e cciltrc 1'IIf( 11 \c\ tI 
HlCltilfttiti on1 (enuer tealch the pthlic. Vo 

app;oache. nial1ick 

;lttel(:11v Ccdit 0> at illHI I I A,( iL SeS",Illsm are spett 
(It? C~t~las III t(c hitlfl ti at Indcd(1.( tlo l thle field 

2. 1 hI01l121 Htil c1opciatii ll I tile I , 1(-' ,tall aid it', 

Nlitist~ loIcaIul nd lC\(tlS1II heeld stlt..t 

Lttil I' Ill oleailcfifoiCh tiltlt i(IItlt IlittN.t hv te 

(ilst.op' \.lnic XitI (I \\lklItl oxIoc tl dCisttiets xsit thle 
CC)511 "Is. f % itd lwcl~ \l lc ),tllS 
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Annual participation in the Nyeri ASK Show helps theCentre to reach the communityat large while communal tree
planting during NatiunalYouth Week and National Tree
Planting Day have helped to create awareness, of the
existence of the facilties and services offered by the Centre;-Special 'assistance and demonstrations are offered 'toschools, cooperatives and societies in tree planting efforts, 

UM5 
N 

' o'A
 

Agroforestry. The 'pracfice f.a.qr(rijr~ has i/w potenialioincre'ase Meuove'rall pr'dticiiviii' on a'sw "ainahh' in )hw Cciural ad,.s" ,, has A ,br 
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Informiation Dissemination. %ciiow, &W lt aw lIeflul a*/-wii, ia 
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7. 
Iproved 

Cookstoves 

S.dissemination. 

i 

Cookstoves. Mr. F.l 
Njoroge. head ol /he 

disp/avn the mroi £dlie 
/uarc nal fiki (it f/11 

I u Cotre 't 
wktho26 

Activities onthi 'cooktvs.programme' were initiated in 
Marchof 984. The first step was to locate sites where the 
-. could obtained.Then this newinermaterial.(clay) be 

material had to be tested in ordeir to establish the proper. 
S-ratio.osand to clay..t Tlers..The-purpose of 

the prograime is to replace the traditional allmetaljikos 
withI the improved ceramic cookstoves. In this way, 
available fuelwood will be used efficiently, thereby reducing 
woodfuel demand. 

Public awareness and demand for the improved charcoal 
cookstove is high. To meet this demand, more training of 
artisans is needed to facilitate establishment of several 
workshops in various towns for mass production and 

41,1'4---4 

jI 
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8. 
Biogas 
Programme 

Figure 4. 

A biogas unit has been constructed at the centre. The unit 

has been used to train several biogas artisans. These trainees 
are now competent in the construction and maintenance of 
famnilvfail slie igSUlt Fv 4).sie hiocas units (Fietnre4) 

Training is an on-going programme for interested people 
to learn how to build biogas digesters. Each biogas course 
lasts between 10 and 11 days. A knowledge of masonary is 
an advantage for course participants. 

Schematic drawing of a biogas unit. 

1. Mixing chlmibc; and rint pipe. 
2.I)igetcr 
3. Glrs outlet 
4. (r r,,rrilet 

5. -hatit g driito gas- holder 
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BIOGAS. t i't fa I 
/imf i fi t l ill 

dlli: lt'cd 
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9. ('Citi MnItmgc N\'amhutI NM.Nl~angi
VWarnbugluI I 'C tExtenstn ( kcir PeTwr Buc kk~- Nurang'a

Ditftt IC entre 1:SIP( l:\IcttsioOtik Conitflft/muioI 

INK~i IvenIMMA ()Iicr Jetf Inks -N\;tndIFNi 
DI)s ict 

(Cntro Cle ik I )iksoll Njiog 
Ntuts 111 Jut~t htt l I osieph NI 

I etntus ( )IcI'~d lcrcn ticltiti- Ndigi ii 

ktwnijut AMIitnS Nitita 

Associated Staff 

WafI' ( Mrs.Pr lip1 .iiih iii. I NIC Wanljolti 

Sit xiLt \o~r 

Icit NIinymtNIrowtti 

NI tlhi NIt,. Oritna 
Soil ( (11'i SJinn ( )ICwvt 
Kith P.M~iI. Njittt~l 

01ICL'Ii I HltdIIt;t S.N. Nlaclitia 
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For more information or assl:;tance, ple:ise contact the 
Centre Mar ager of Wcmhulj u A.rof, ;.osi,y.Energy 
Centre 

VV rmhig L:Agrofor cstry Energy Centre 
P 0 Box 506 , 
Ruringii via Nyuri 

Apphcation form for classes 

Name 

Addr ess 

Iei)lhoile Iltifn jer Wl u VkLj (,bOCdIII J)(; )IIRcttt:-j 

Check which class you are interested in attending 

Agroforestry 

S. . Biogas 

Improved cookstoves/kiln 

State reason yoo wuild lk, to take the class. 

Please send this form to 
Wambugu Agroforastry, Energy Centre 
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