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The Kiliii Agotorestr% lnergx Centre is part of the Kenya
Renewkable Fnerg. IDexelopment Project (KREDP).KR Fl) Pas nitiated in October, 198 1.as a bilateral projectbetw~een the (or(cinent,, of Kenya and U..A. to address3:vera critical nationm ncnerg\ problems a, velil as to assist 
the (ivernment's in!41.timoal capacity to solve theseluig\ prableniS. 
-to achiks eit'objectixcs. the projcct oprrate, %.c'eralmajoro ,flpofctnludi: 
* Agrolorc ,t Alhtrestation. 
• Co(o')kstos s and charcoal kilns,

" Fnergv consersatlion and 
 tiel substitution, and* Funding )1 small nr oativ,: projects (Energy

!)velopmcnt tund). 

'he implementation of KR I)p is being adrninister.i bythe Ninistr% of Fnergy and Regional Development(MOI )) Nith close colla boration Ifron the following
ageliciCs: 

SMiniiistrr )I Agrincultre and livestock D)evelopment
(MOA1l1)). 
,, inistrv ot I1 \ir)Onltctt ald Natural Resource, ( \1 ENR), 

eKenya i ncrgv Non -( iOsernmenital Organi/ations 
Asoc iltioin (KI N(()). 

rhC phYsical, Instititional and operational hasis ofKREII a cthe ,ix regional Agroforestry Energy Centresof Mhiel Kitni .\g-tohorcst. ln:g v Centre. the subject of
this bullctini, is (OM . 

KRIL,) is pa it alv taded b\ the IUnited States Agency forInternatital I)exelopnent (1 SAIl)). The implementationof tile HlOect is being assisted by Energy I cvelopmentInternational (F DI). a private con1sultin'! firm. 



Figure 1. Regional and District Programmes 
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Location 	 The Kitui Centre is one of six Regional Agroforestry/ Energy 
Centres. The establishment of the centre was initiated in 
May, 1982. The Centre is physically housed within the 400 
acres of the Better Living Institute (BLI), a farmers training 
centre that that enjoys joint parer.thood from the Ministry 
of Health (MOH) and the Ministry of Agriculture and 
Livestock Development (MOALD). The UKAI 
Agroforestry/ Energy Sub-Centre (established in November 
1983) is housed by the Ukamba Agricultural Institute - a 
training institution for Agricultural extension workers. 

The Centre and Sub-Centre were established to serve the 
semi-arid zone shown in Figure 2. This region receives an 
average of less than 1000 mm rainfall per year. It has good 
potential for agroforestry and other renewable energy 
technologies. The region is presently a major supplier of 
wood and wood products as well as livestock to many urbau 
centres in Kenya, particularly Nairobi. / a result, it is 
experiencing active deforestation and wood, ael shortages. 
An agroforestry-based land use system has great potential to 
help alleviate these problems by providing a permanent 
renewable source of woodfuel. 

Figure 2. 	 " . 
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Goals and As part, of the national renewable energy developmentObjectives effort, the centre serves to:
" 	Reduce deforestation and environmental degradation in

the region through increased tree planting efforts, parti
cularly by the application of agroforestry techniques;

* 	Reduce demand on the present national woodfuel 
reserves through the introduction of more efficient stoves,
charcoal production techniques (kilns), biogas, and other
renewable energy technologies; and

* 	Develop institutional infrastructures for renewable 
energy development programmes. 

v.'. 

771 ElK ENAN (TRA3 fICJIKO. 7Me Kenva Ce'ram c Jik(o hasi beenl one ofthe mosi. t 1/,'viI op Il t fte I,of prot not onhi savingconsiderable ttnvi lir fte wur, hot i/etrasin fte overaill demand/forwoodfrot fte intthenttu%forecit. it thm~picture. participoants in o)ne oft/h'
prirauiot.%Sentre% I) learni about fi/t- 1wm/t-I i/t thniprov te oohkt to ti'. 
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Present To achieve the abase stated objectives, the centre and sub-
Programme centre operate the follow~ing programmes and activities: 

Components 0 Tree species screening and evaluation trials; 
0 Tree seed services (from both seed orchard; and local 

collection) and hulking of cassava cuttings: 
* 	 Central tree ,eedling nurseries: 
* 	 Agroforcstrv research demonstration plots and on-farm 

demonstrations: 
*Training, cxten, ion and technical services in agroforestry;

0 Improving stoves development, artisans training and 
demon stration; 

0 Biogas technolog development and artisans training; and 
• Charcoal kiln (portahe and permanent) testing and 

demonstration. 

1 

, o
 

ClA RCOA. L KIL.NS. One o/the pruirasonu area.%at the 'tuiCentre 
covers charcoal kilni. Here, theiprtale char (.a/ ki/n is heing 
demonttrated durigtt a tour ,"the 'etre. 
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Physical The centre at Kitui and its sub-centre at UKAI have been 
Developments given full access to existing training, research and physical

faciltics of the BI.I, UKAI, l-home Wa Akiisto and theCompleted )iocese of Kitui (ioat and Sheep Project. lhese include
(1985) classrooms, conference rooms, dormitories, catering 

facilities, offices, stores, farms and farm machineries, 
livestock and transport vehicles. I hc Keriya Rcne%%able 
EPergy l)exelopment Project has, however, d eluped 1ti 
follow ing: 

Structures: 
2 Office Buildings (Kitui, UKAI),

I Jiko Production,,Training and Demonstration Workshop
 
(Kitui),
 

I Portable charcoal kiln (Kitui),

2 Dams rehahilitated to about 20 million gallons capacity,

I Water reservoir tank (20,000 gallons) with pipitg,
 
I Biogas Unit (Kituil), and
 
I Improved charcoal kiln (Kitui ).
 

Nuxseies: 
The Kitui centre nursery has a production capacity of 2
 
million seedlings per year, while the UKAI Sub-Centre
 
nursery has a capacity for 300,000 seedlings.
 

Seed Orchards:
 
(Species screening trails) 3.0 hectares at Kitui and I
 
hectare at UKAI.
 

Research/Demonstration Farms: 
10 hectares at Kitni aid 5 hectares at UKAI. 

-. 0 

NURSERIES. 7e Ki,. 
nurser ha. an annual 
prodution capacit v of 2 * u * .t 
millhifo'(lng.5vhu. f a it ule 
varieti o spech%'e 
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Agrofoies-vy 	 (a) Nurseries: 
Programme 	 The central nurseries at Kitui and UKAI serve as a source oftree seedlings as well as for demonstration and training

facilities. Practical training given to farmers, schools and 
NGO's active in tree planting includes: 

* 	Tree seed collection, processing and storage;
* 	Propagation methods including seed pre-treatment, 

germination, cuttings and budding,
* 	Nursery management including site selection .and 

preparation, seedbeds and seedling beds, seed sowing,
watering 'water conservation, weeding and pruning, and 

* 	Tree planting including handling, transportation,
planting sites, hole digging, transplanting and protection. 

Seedlings of more than thirty tree/shrub species
(Appendix I) are produced 	by the Centre in an attempt to 
cover a wide range of species including ones that are both 
ecologically suitable and demanded bv farmers, schools and 
NGOs. Fhe stock of 	 seedlings neing produced
includes species for woodfuel, timber, soil and water 
conservation, fodder, and for fruits. 

Seedling production and distribution to date (5 distribu
tion seasons totalling about I million seedlings) indicate that 
the mosi desired species by 	the local community are: 

,vA eriacaia/r, 
* Azadirachta indica,
* Cassia sianma and Cassia .pectahilis,
 
S(astuarinacqui.ei/lota,
 

* 	Croton tnega'oarpus, 
* Eucal 'ptts panictidata,

" Fruit trees, e.g.. citrus, guavas and inanx,,
 
* 	Gre 'il/a ro/msta, and 
* 	letuucnaea I('u(o0( e'hala. 

The popular d,':iand for these species is partially due 
to previous exposure to the species and their end-uses. These 
species arc 	 bothoften observed on farms and homesteads 
around Kitui. They have also proven to be the species in the 
centre's research trials which have high survival rates, are 
easy to establish, are draught and pest resistant and have 
high growth rates. 

The nursery programme will continue to produce a 
wide range of species to cater for different needs. The 
quantities produced of each will depend on demand. The 
progranime hopes to catalogue technical information on
se(Id and nursery management techniques inherent to 
indigenous tree species and those introduced and 
naturalized in the dry areas. 
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Individuals may purchase seedli igs (in pollvbags) for 25cents each (MTL' NR prices) and budded citrus flo KSls. 5 perseedling. (oUps (ce.g., sch look. intnitions, churches, cooperatives and onmcn self help groups) may obtain
seedlings free of charge upon formal req ue:it to the Centre
Manager. lhc centre also pros idcs transport for such grouprequests as the distances (in Hie arid areas) from nurseries toplanting sites remains onc of the bottle-necks to tree

planting and agroforestr . I lie ( 'entre and Sub-centre issue
seedlings during the National 1Tre Plairting Day. 

(b) Seed Orchard and Seed Services:I he ('e ntre and Sub-Cntrc operate strong seed 
programmes through local seed collection (over 3 tonnes ofsced', to date) and Irol seed orchards. This programme will
be expanded as tlhe Central Seed Services Unit in Nairobi 
become luiln operational and as the district extension 
prograrnmirlcs cxpa) d. 

N5/LI) O/R( '11-I AV) I/e ,s''i ,i, hard anr .sdrt', irding 	 liar V'%1 ,i row',iin.g hi] i, w Qf t,, h rates, wid1, is smtr, (-%(,/ Pitd[l ttr=' is a1group
hi('itiL I'' it oia r i/iuiii,'l; i il md' /d(i icit(i:i Nepil , till I'npl ill 

) 

i 's 	 lal1w ,/, ai,' ii i , 1w Ai iarca 
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Seed Orchards: 
Currently, the centre operates a 4 hectare seed orchard made 
up of 44 species (Appendix 2). These orchards are replicated 
(both at Kitui and UKAI) and thus serve a second purpose 
of species screening and evaluation. The planting arrange
ment is as shown in Figure 3. 

The replications are intercropped much like the 
agroforestry research, demonstration plots and relevant 
agronomic and soil data are recorded (e.g., growth rates, 
survival, crop yields, soil fertility, etc.) Appendix 2shows the list 
of species in the seed orchard with those which are currently 
producing seed indicated with an asterix. 

AA 

;4-4 
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Figure 3. 	 Planting Plan of the Seed Orchards 
(Screening Trials) 
t'he teneralg' vrind I/acc .c o c1/uit b cc: lb I.Toicurereprevenl.c on/ 6 blocks 

- therec rC6 Ape ie.. 1 l(,i e at 1 block theiree.s are .paced 2 melres 
aparl it ilhin Me rot cs and roc. 7ar, .cpcaced 4 ere. apart. A ce hhlcks are
11paratedI '?m tr'c alh. on a/l/ dec 7he Ihck.c each contain 30 
Iret. c'l c/ wecw .. 

F- 4 -i 	 

2 

* * * 12
C91 *40 0 0 0 
4, P@ + 0 0 0 
+ + + .9 + 0 0 

+ a. @ @0 	 0 0 

Local Seed Collection: 
The centre operates a Seed collection programme for both 
introduced and economically important tree snecies, both to 
supplement seed yield from the seed orchards and the 
national collection programme. 



(c)-Agroforestry Research/ Demonstration: 

Background: Potentials and Constraint., of the Region: 
Ktui district, ouch like th rcst ol tilc arid and semi-arid 
ar-Cas o! K.lI\ a. IS ,OcIO-CCO(i0Irucal.\ tlndcrgoing tr-insition 
tr( ittraditional pstoralisui to scdcttari/ed agriculture. 
Both oscrrza/igt and inicrinctir:itc !and clearing (often 
clcar line ) CithrltMr luc1\%o;' or 10r crop production are 
caing ;accclcrarcd Soil crsion anMd gcncral crnironmental 
dcgrZtdation. \Wit1 the population cxpectcd to double bythe 
%c'll 20)0). tiesc problcrus can onl bc expected to worsen. 

1'ai,,nalntncrrn of crop land and gra/ing land is the 
prima 'l t ,accclcratcd crosion coupled wvith the highlycac 
crratic rainlall. I hc sc\crit\ of crosion differs between 
distrlictS aild cnu(iisIns lihc type of soils, which vary 
troun clas, :o stols inthi, ircadctcrrnines the degree of 
crodailhits\. 1( ltac 'nsUtaircd Irnd incrcascd agricultural 
productior callk or conccrcd cllorts in soil and water 
c iusc r al it)ll. 

W\ithout IlatL'lCllll, i l iding tile adoption of 
iermilorc',tr\ *Hd rclatcd \ atCr Mid cortSc.rion iteasures, 
ind prod1uctit\ v\ill JoM%\ dccreasc, lst \khAen higher 

popril,1tiorI L\Ll+ iitruIC that it irncrCasc. 
"
 .\e2rolIorIs! u Is a rirrics a,\,t.r being a s\stcm1 tha* 

iIl)olultCS suit \\Itc'l increases anldaid collscrItion, 
.,strjairts tlile pj)oduction of crops Mrd aninal, and as well, 
pridcs I iclood s hlips to\hicli allc\iate the woodfuel 

Description of the Agroforestry Research Programme: 
lar.c rcscarch and d1cionstration farmis of 10 hectares at 
Kitii arnd 5 ltcctarcs at IVK Al ha\c bcei de\eloped. These 
faIrms 'Cr,.c rcaclhirIg tools besidesaS dCnsontration 
generating biotc.inical data on wh!ich to base the 
ilgn'rolrc,,ttv rccortcndzatior s and techrnologv packages of 
the cxtcrisior Iornitr lc. Ihirc arc a total of 13 tree species 
tindcr a. rlforcstr\ expcrirnerts, tiarcly: 

A( (h it ffIt//h l .. la'ardiiirio('ih'ntah'
("a .%ilj C'asutarinae'qtiseti/iOlia.siamea 

Srwoll 1uicia/ot arl.s Lriica/ipiusv Irrutudlaa 

(/irit idia Nepitm Grevilh'a roliusta 
Ieutactna lcuco(7ehala 1)ros.opi. chihelisis 

Prw*opi ili/llira t/Sidiuni guaiava 
Ser.hania ,rand(il)lra 

Six of these am' replicatl cither at the Centre or tht Sub
ccntr r;iaking a total riin,hcr o 21 blocks. Figure 4 shows 
the basic research plot ucsign in use, with 12 different 
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igure 41~.~j Layout of the Research/ Demonstration Plots 
2m i4T 8m 

1, * 

2' 4b 8D 

r
I. * *: * * S t'" ' , ' 

I I I I I 4A :' 
/2m : : :: 8 A:*..... . . .. . I " ..
 

IFach ' r'lreprc ctewma Irc. hi eac/h roi Ihere'ajre /0 ire pace'd , i/j m'trcipart /0 .pac'd I mte,r JO.N d 2y..
in l 2a ec rowcihcr' art, Srow ic;art, 2 met,'ers apari, 5 thiat ar, 4c I r. ) .i o 3 mtcc'Irv.s alar. Altr Ilceijr. h ri;v u'ct n5r rihai arc, 8 onlc'er.c apar. givc the 12 lit!'relpIaniq de'rim,wia 7hipia 'rrnccmnisrom v'r oIs 

)crr dihcpr.c'ed. The crop.c arc, plant'd based c'n ihcc r'coccmcc'endtlion of /h Atinistri " Agriculture'and 
I vv lic A IOc'cc'/cpm,ci irrcewurc/esc ofh1 rc. 

15
 



. . arrangements and 8 different densities (Figures 5A qd 5B), 
C, The data being collected in the research/ demonstration,plots each season include: 

L. Soil fertility (both chemical andi mechanical anayi)
2. Weed, pest and diseas5e monitoringay~i3, Crop yields,d
4. Tree performane (height,' rival raTre management practices . (pruning, pollarding 

coppicing, etc.). 

Production costs such as labour and pirchasediputs
(seeds, fertilizers, insecticides, etc.) are also recorded forboth the research and control plots so as to facilitateassessment of each module's efficiencyin respect to landla b o r an d ca p ita l u sed . ... . .-

§ >' Figure 5A. Agroforestry expeimenal trials splanting 'arrangements I. 

Line Density
Row 0.5m Im, 2m 3m 

Width 

Module 2A 2B 2C 2D 
2m 

Arca per JM2 2nV 4M 2 6M2 
Tree 

Module 4A 4B3 /,4C 4D) 
4n Area per 4M2 8M2 1mTree 12m2m 


Module 8 A 83 SC 81D 
Area per 4M ' 16M2 2 

4m 2 2Tree Tree . • 24m2,=. . .. 
Figure 5B. Agroforestry experimental trials 
planting densities 

per 2 2m2 AeAreaTM 24 2m- 1nm 12M 2 16m 2 2m 
Trees per 10,000 5 00O 2,500 1,666- Area pe 1,250 833 625' - 417hectare . 3.. 

Modules 2A 2BM4A2 4B 2) 4C 8B 
..... eca e3,5,83 _.. 
4D 8C 8D
 

' 
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(d) Preliminary Results/Recornendations:
The agroforestry experiments described above are already
providing information and preliminary conclusions. The
following are somnc of the general obscrvations to date: 

High tree seedling survi al and rate of growth as wellasbetter growth form and canopy shape are obtained by
establishing trees with crops.' laiz, cassava,or pig'eoa peas 
are recommended as the initial nursing crop. The cost oftree eitablishmnit is minimal as all fa rm operations are
for the agricultural lood crop. 

RI:SL IH( II. Mw rv'aar h 
lI "tw rsn:, "I ARI I ri,dIc1 wi-rll tw',ics ' 4 all fIc1 

rJl'cali rIi/t~,' arc ,' 11 

/l'raelI,, {Ia1' 1 r; lor(,iI. 

III /1 'IIJPOtII.' O {'rII IT1'l,
i( t ,, 'i t,' /r ti h rrsu ,'a I, r urI ' itl ,, t1,1/l(I'ue's/ i vi]l i t,nfl I
re%It 


lott Wch omhIwd#d el€'q'a rmt,Oh'rtl 

llc/dh ['rm the, dilicrrent 
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2. 	 Tree growth is generally better and economic returnsfrom the land are higher with an agroforestry systemthan with pure agriculture or pure forestry systems.Marketable wood harvests (fuelwood, poles, fruits,fodder, etc.) are'possible within two to four years from some tree species such as Melia azedarach. Gliricidiasepium, Sesbania grandflora. P,diuMguajava,Cassiasiamea, Tipuana tipu, Croton ne'ah)carpus, and
Leucaena leucocephala. 

3. 	 The trees which have performed the best as agroforestry
species with little to no negative effects on crop yields 
are 	outlined below: 

Horticultural Species:

Guava (Psidium guajava)has had good establishment

and fruit production in less than two years. Cashewnuts(Anacardium occidentale) also initiated flowering
early. 

Woodfuel and Timber Species:
Economnic harvests can be made within 2-4 years asopposed to 8-15 or more year cycles anticipated in thedry areas. The quantity of wood yield from Cassiasiamea, Seshania grandiflora, Melia azedarach andTipuana lipu in 14 months has been very high. Of thesespecies, Seshania g,-andylora stands out 	 as actually
providing increased crop yields. On the other hand,
Cassiasiamea was a heavy competitor with noticable 
negative effects on crops 

Browse/Fodder and Multipurpose Species:
This group of woody shrubs shows the greatest promisein agroforestry with sonie species showing strong
positive interaction with crops, i.e., crop yields weregreater with the trees present than without. This groupincludes Sesbania grani7ora, Gliricidia sepium,Leucaena leucocephala and Prosopis chilensis. Their
service roles in crop farming, in terms of soil fertilityenhancement, soil and water conservation and
biological weed control hold great promise. 

4. 	 Experience to date indicates the need for recommending
multiple tree/shrub species to farmers and to emphasisethat they grow a mixture of species with a prudentselection of planting sites (homesteads, terrace banks,farms, roadside, property/farm boundaries, badly
eroded sites, catchment areas, etc.). 

18 
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T RIlc ."IRlPFIEI Scar PI 1.. 	 .

(AG,' h ca|]/id %/ , riaUIflrlCI tah rifur/ hil'h' 	 "-Z ',.. "#/A'" " " , . 
'tt,  t
 

trel'(tl // had O~l he%1
 

t~r 	 tisltrait, ol atit t)/ tht( 

s 	 M otiiIo er,i],AVh,( It'ii[ rfl Iip tit ina, ri sa n it plo; 

'a SSta SII,,n,1'i %,i t i tiullr 
au t %,v'lIu t / " ) r I c'io 

ttulca l I// tcell .'u, Iar 

in23,, , t hese e lrl eae, dhe cutinOMI 	 herst mdjo ohth tree shu4pceuna
i 	 mtarabt trmtith4ereblck 

cotrl water cosevado anai sprdcin 
terohttoa Sesbania) r oek e tlor lr eout 	 bforea lul caopy evelps t maxinis wee 

6.iIlthetres s o I o.itII I a (c., Lucana, uiriidi, Prsopi antwonid Iqs 

out 	 bcf'orc t f'Ull develops to maximisecanopy 	 weed 
control, water conservation and biornas production. 
These effects i.trtnormally reached in 2-3 years in the 2 
metreard bit lster inthe 4 etre blocks. 

7. 	 The ftre plan utingLeucaena, tsceeguspnc5)etG/ir;.idia, Prosopisselctaand6. Itthe trees (x., ole
Sesbuania) are allowed to grow large enough to have 
partial or full canopy closure, then shade tolerant 
vegetables (ex., rad.ishecs and lettuce) which could not 
normally be gro%%'n in the area can be grown for one or 
two seasons. 

7. 	 The tree planting rood ules (see Fi1gures 4and 5) to select 
for agroforestry systems for these multipurpose shrub 
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species appear to be in the relatively high density ranges, 
namely modules 2A and 2B, 4A and 4B, and 8A and 8B. 
For trees that are allowed to grow larger, for example 
fruit trees and timber trees, the wider spacings appear to 
present the best biological options (i.e., modules 4C and 
41), and SC and 81)). 

8. 	 Probably the most important conclusion to be drawn 
from experience to date is that even though Kitui 
experienced severe draught (see Appendix 3)
throughout the establishment period, the trees lived and 
grew. Even though there was complete crop failure, the 
trees were productive providing fuclwood, fodder and 
fruits as well as their service roles in soil and water 
conservation and improvement. 

itt 

Extension and Technical Services. The most important activitesat the 
Kitui Centre are extension and technical services. It is throu.'h these 
programnes that the public learns about new agrqforestr*1 and other 
renewable energy technolo.'ies. Pictured is C. D.. Afuhia, the Kitui Centre 
Manager. explaining to a group of trainees the benefits of agrofrestrX. 
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(e) Agroforestry Training, Extension and
 
Technical Services
 

Training: 
Using the facilitics and serkices tihe Thomeof I.I, Wa
Akiisto, UKAI Institute, and the Multipurpose Training
Centre, 6,401 farmcrs %%crc trained in 1983 and 1984. The
participa its, %ho includcd larmers, N(iOs, Assistant
Chiefs. (hicfs, .. lAs, I As. and Ileadmasters, were 
addressed on all aspects of agrolorcstry hased on the field 
programme, of tihe centre. I opics mIeltided seed collection,
processing arid stolieC; ii rSerlv rai agernent and tree 
planting: soil and ,aiter conscrvation: seed orchards; 
research iietlitics: and energy suhs,!itutiol (solar, wind,
hiogas, 1c. I.liesc course %a icd in length from one day to 

tw\'o ssecks. 

Extension/Technical Services: 
This programe a s rcnci1t lVnc heein expanded hythe Ministry
of Aericiftuillr and1.1icstock l)CCelopment by integrating
the I)isrict soil and Watcr (onscration -xtension
Ofllicers' aeti,,ties with those Of Me CCItC ad sub-centre 
technical stall. liIls is fturtlher ,treirethened by1 tieposting of
Unitcd States Pcace Corp,. Volurtiers to scrse as extension 
oflicCrs aIld the prc.,+Iremcnt aid issue of motorbikes, 
bicvcle.s and trainin extenrsioI skhricles. [he training and
,isit scicrcs of %I()AI 1) is also hiIg used ald %killhighly

irmlpro\s project irripacts in the ra1ret districts, namlyv:
Lmnhu, ler. Macirakos and Kittii. 

lhe ex,:rrsio0n sers lcc focuses on indis idnal larrers in thetarget distlcts. bnt also cosers selected schools. institutions, 
churches a', d othcr organised groups. Ilhe main technical
packages irc'ide seasonail distrihntion and suppI, of'seeds/
seedlings. oil-s', techical ad\ ie. and snpcrk'isioil during
major tree pla nti g times. 

(ironps. flarm~ers. stndcrrts. (i()s,ce.. are often given
guided touls of the cCntrC's o)pcrati\e Units. lie centre also 
participates in ile National I ree I lanting )av alid at the

)istrict A.S.K. Sio\,s, Printcd 
 exterision information is

being made akailahle for )istrict ;ilid lower level training
exteision ellflts. 
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The Biogas The biogas progrirmm isbased at th~BI I whcrLc hiogs-vPro 'ramme unit %k,;I completed in 1984. An additional unit is und , r~Prorarimeconstructioni at the KituLi Centre, Piiot Units for, ca.dh
DI)IN'iion iirsclheduled in order to eaclithe focld! mdsof 'thetechniques and (.rcdt atwareness in thelcl comnIty
ab~out this cost-effective energy- LUhstit tition'~Ictho)d. *Fhcse'2V will he Site")j at Village P'olytechinies.,: 

I-. 

B/O A S' til loNel g(A Ilodul4'( 
---- "4lni lol'4lm l aur . n veat ~1im - I~ha iu h c 

ar s d vv e A cY l rl o r in i m l m mt u i np r o -s 
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Cookstoves/ Stoves 
Kilns The stoves programme at Kitui is relatively small but isexpected to grow in terms of training and tech'nical services.P,,, ramme 	 The demand for improved (energy efficient) stoves is high, 

especially among urban,/peri-urban dwellers. 

Training of artisans has been mostly with localjiko smiths 
(traditional jiko makers), 	 but future focus will be with 
polytechnic teachers, and trainees from NGO's including
organised women groups. 

TIlE"KUNI- 1fBIl.I COOK-
STOVE. lits viove u.se. 
wood (AOl-ui) much nore 
e.fficient/iv than the 
traditional three-stone fire. 

-	 • 

V\ 

-7- JIKO. Thle Kenya Ceramic 
Jiko (picturedon thle lefty 
requires only half tihe 
charcoalthat the traditional 

. ....... 
 iko utses. ht therefore saves 
the user a considerable 
amnount of nionet' while at 
the samne tiine reducing the 
dhntand for wood from theJ 	 -indenousforestsfKenra. 
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Kilns
The kiln programme involves the demonstration of more 
efficient charcoal production methods.The kilns are also being
utilized to monitor and evatuate the best charcoal producing tree 
species, and various kiln management techniques. 

' 

TIlE POR T.I tLE (ll I?

portale/ iar~oul At Im haei~ 
becii usled exein'Ii 1,,r 

V~al n ill kee I. n,,,r,,,,, 24:i , 0,,r ,o,,,,,,,,, 
prou t - i i i r eI*.mor

iailiper Wn; i ''/ Id 

[hani ic !,aclil.1ip/i AI/i. 




B ee-K~eepingc 	 I hl ~ hI~ ct ii sc\tlh-cciltrc. oa 
iliT~l ii~o 9 l fiIIPrc.i~jariir ~ O( k I~IIJ~)j ' 4 to (iLiflI1'ISI C iIIt I itICI'S Oil

P r o i a m . d t fl \ ni td t.-I kcc pingIp))hIc ''[i cI . iI N% ', L 	 S I ll II hcc

\ dt[ d it KM (t( IlICi SCCII Ii itI '111(j 10M. at tile 

I ho..~ IikI\ hcc I/1 um 'illai , kept p~itiariI I(r 

t'.;l ilc t i m 	 c p ~itci I uI:,() 

alini t i llI . k \ c cc 'i cou pciiWds. prcln iOnl 
N\,iiI)i Ticof~~ ~~ oIlclow NTltcult icaiuiiiw NIpact.. imIplC 

i~itIi iT ad TlWWI Ii111 ( litl .1 it ICkt N(t11ce Of1 x% tcr-. 
I liT ;ihT\%' m~ttii nat;iii N,I'miliLiit Ili ilic c~cilc I~cc-kccjiig 

V/ N Ih, 

,/ ~q) 

to 

I.' ~Y If 

.~7 



Fish Farmiing I 1 h utr~ b !. 1). halld Kit
P rogrammre (,: Itrc t~ U~ attIC's lb lcc iiirfdiic 

lapa800 mcll~lI 1L.11 I~tlti "0 ast Wn~hu 

)C~tIa 21Th N\'1L11 .e.. mnc \ Ilh IiiN11 'I i I1"t) 
I ILluji Ilps i) IssI 11112C\tc.I ml cm)IfrL', ill thtis

S\Stcntl ;11c: I11m to ,tart tI h tm ( iaIc\vrcn: 

.srd111u? Mc Mj'tir- ;i 1/1 ia Iv cm/ 'sI IIILb I ~ItI 1 /. 

daII.o~c wr1,1/1tI I /41I, I/ 11'd/is s,, I" sus- Ili,- I sl~j 
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Appendix 1 Tree Species Being Produced in the Kitui and 
Ukai Nurseries 
Species 

I.. 1/t'ria iaq//a 
2. .AtImiahialu'erica 
3. .ln lnas/u(Ilsa 
4. .-- adirachta indica 
5. Ialanites aegyptiaca 
6. Bi.a ortllana 
7. ('alis ntn sp.
X.('alode'ndrum wn ieset 


9. (aica /)apal.a 
10. (at wa viamea 
II. ('a(s.id.V )ta ilis 
12. (asarina equisetq(Wlia 

13. ('itrus spp. 
14. (roton mthalocarpus 
15. (urpre.s tus luitanica 
16. Ihhni v re,'ia 

I7. Lueta/pin.s )mactaelaw 

18. !i:icahl'plus /'aniculata 
19. icaIptt(i .i na 
19. Ilaipiia congesta


2 I (;hricidia .ipitm; 


22. Grevilh/a robusta 
23. Jaarandanmim. il*uia 
24. l.eti ewai /e(ce(l/hala 
25. Aelia az'darach 
26. Alorin 'a 1)li'ra 
27. ,1hr. al/ia 
28. Park in.onia actieata 
2 l).'a.illora e(t/l 1 

30. t/ilui kgta/a'a
3 1. ,S'llllll, ldH;] e 

32.e/'a/,a c/i/lhra 
33 .Spai/hoJia l/ti(' 

Kitui Ukai 

X
 
X
 
X
 
X
 
X
 
X
 
X
 

X
 

X
 
X X
 
X
 
X X
 
X X
 

X
 
X X
 
X X
 
X
 

X
 
X
 
X
 

X
 
X
 

X
 
X X
 
X X
 
X
 
X
 
X
 
X X
 
X X
 
X 
 X
 

X
 
X
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Appendix 2 List of Species in the Seed Orchards 

I. Aberia caf/ra 

2.Acacia albida 

3. Acacia haloserica 

4. Acacia get rardi' 

5.A ca ia sauina 

6. A croarpusfra.xinifolius 

7. Ailanthus altissima* 

8.Anacardium occidentale 

9.A:adirachta indica 

10. Balanites aegptia a 

I1.Ca/oc/endrum capense 

12. Cassia,pectabiis* 

13. Casuarina equisetifl/ia* 

14 Citrus limon (Rough Lemon) 

15.Citrus sinci is (Sweet Orange) 

16. Citrus .%). (Washington naval) 

17. Croton megalocarpus* 

18. Cupressus lusitanica 

19. )ehonix regia 

*Species marAed anid 20. Er'thrina abvssinica 
aster x,- art, alreaji'' 
protucin., seeds. 21 ucalvptus paniculata 

22. Eucalyptus saligna 

23. Gliri icdia sepium 

24. Gmelina arborea 

25. Grevillea rohusta 

26. Jacaranda mimosiflia 

27. Leucaena leucocephala* 

28. Alacadamiasp. 

29. Afaesopsis eminii 

30. Alelia azedarach* 

31. Parkinsonia acu/eata 

32. Persea americana 

33. Prosopis chi/ensis 

34. Prosopisjul/flora 

35. Psidium guy/ava 

36. Punica granatun 

37.Samanea saman 

38. Schinus mol, 

39. Scstania grandflora* 

40. namarinc/us indica 

41. Tipuana tipu 

42. liex keniensis 
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Appendix 3 Average Rainfall Figures 1983 & 1984
 

YEAR 

1983I 

1984 


MONTH (mm) 

JAN. --

FEB. --

MAR 

APR. 66.9 

MAY 52.3 

JUNE 4.2 

JULY -

=AUG. 

JSFPT. 
OCT. 

NOV. 48.4 

DEC. 82.5 

JAN. 85.7 

MAR 

APR. 

MAY 14.3 

.1 UJ N 1: 

OC 1. 259.5 

NOV. 249.1 

)EC. 82.5 
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Appendix 3 Average Rainfall Figures 1,985 

YEAR MONTH (mm) 

1985 . \ 40.3 

II H 1 48.0 

\1 A R 60.3 

7 37 1.1A1R 

35.1 

.H TN 0.6 

lI'l Y 5.4 

. A " 

' : - ji 

.1vw 

30 .io - ... 
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Staff List -

Kituli 

AgroforestryMru 
Energy C entre 

Other
Associated 
Staff 

C.l).K. \11.11a 

Jennv Miller 

Fell\ Sc,, 

I )oral it lii 


I liii, Ntlhrnr., 

.itnri \hka_ 

",r ti.'l iI
+',1u,,\\ 

BCrn~idcutcr Mun,oki 
lcre,,ia KarUtrcc 
John \I u1)i 
.Ii ."\V;aithaka 

I Xl nv.o
Pal 

S.C ()ndieki 

PV Machraua 

I idNIhtu ,u.1 

P.K.Ndcritu 

(.N. (Gitahi 

iitonga 

S.MN. Kii iha 
W. ()dera 

alrlter (0);,rr 

M,unvoL,i Nikilkai 
.I.N. KitItrila 
Wait ha ka 
Maint 

Kassirm 
Kalrrku 

NI ugo 
Chegi: 

Mwaniki 
All DEC. Memnbers 
D. Kiptugen 
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Centre Manager 
US PCV 1-xtcniorn Officer 

ensio n OfficcrUS .i xi,Pj 

IS lUCV - ion'tenr()fficcr 

Centre- Ioreialnn
 
t -i lorernmn
rul,-Cntre 

orc ,:SRecords Clerk 
('ent re Typist 

icssa nger
 
I ) isCr
 

I )ri\ er 
Artisar 

l).A.0. Kitui 
.F.O.Kituiii(till 3-9-85) 
... Kitn (since 3-9-85)
 

l).A.F. ). Cewltrc Division
 
Principal Ukai
 
C.O. Mwingi Kyuso 
Principal B.I.. . 
Irine'llal MItlipurposc Trairting 
Cent re 
Pastoral ("'WItre Thorne Wa 
Akiisto 
Adult I iteracy Pastoral Centre 
Soil Water(Cons. Officer - Kitui 
C.O. M utonro 
ID.A.O. Machakos 
Greenbelt Ranger Kituni 
Divisional Soil Cons. Officer --
Cen t ra I 
Stp. of' Prisons Kitui 

)ist rict Culture & Social Services 
Kitu
 

A.O. Embu 
Kitui District 
Soil and Water Conservation 
Officer -- Machakos 
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Kitui Agroforestry Centre 
L S 
For more information or assistance, please contact the 
Centre Manager of KitLi Agroforestry,'Energy Centre:
 

Kitui Agrolorestryr/ Energy Centre
 
P 0 Box 737
 
KITUI
 

Application form for classes
 

Name 

Address 

Telephone number where you can be contacted . 

Check which class you are interested in ,attending 

Z[ ]Agroforestry 

Biogas

I I Improved Cookstoves/Kiln 

State reason you would like to take the class. 

Please send this form to the Kitui 
Agroforestry/Energy Centre 


