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1.
Location

Wambugu Agroforestry/Energy Centre is one of six
regional centres. It is phyically housed within Wambugu
Farmers Training Centre (F.T C.) about 4 kilonietres south
of Nyeri Town and is within the Nyeri Municipefity.

The centre’s establishment was initiated in November 1982
to serve the Central Highland. region. The region being
served by the centre is a high powential 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 dissccted by
numerous  streams and rivers. The region s densely
populated. Small-holder intensive agriculture is dominant,
The Wambugu Centie serves Nyeri, Kirinyvanga, Murang’a,
Nyandarua and Laikipia districts (Figure 1),

Figure 1

Area Served by Wambugu
Centre.




2. Due to the need for increased production of both wood and
Goals and food products, and also the urgent need to reduce ecological
degradation, the centre endeavours to accomplish the

Objectives following:

® Screen, develop and disseminate appropriate agroforestry
technologies;

® Increase and improve accessibility of tree seeds seedlings
to the community;

® Promote cnergy conservation and  develop  relevant
alternative 1enewable energy technologies:

® Produce und distribute tree seediieos and seed  of
appropingte agroforestry wood tucl species; and

¢ Establish o cooperative and cltective extension service
thiough GOK Agencies, NGOs and other tree planting
groups and

organizations.

s
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3.

Present
Programme
Components

4.
Cooperation
and
Administration

To achieve the above stated objectives the centre operates

the following programmes and activities:

Agroforestry

& A L5 hectare nursery area ob which 0.5 hectares have been
developed to date with o production canacity of over
400,000 scedhings per annun,

® 6.5 hectares of rescarch demonstration plets developed,
® 3 hectares of seed orchard developed,
® Extension and trannng on agrolorestry practices, and

® Technical «crvices  on nursery  establishment  and
maintenance.

Improved Cookstoves/Kilns

® Production and tinning in improved  cookstoves
technotogy. and

e Technical assistance and extension services.

Biogas Technology

Biogas technology development and artisan training,

The Wambugu Centre has enjoyed and continues to cnjoy
close cooperation from several GOK agencies and NGO's
including:

® Wambugu FT.C. (MOALD),

® District Soil Conservation Programmes (MOALD),
® Forest Department (MENR),

e Office of the President (O),

® [Local Coffee Cooperatives,

® KENGO, and

® Primary and Sccondary Schools.

The rapid development of the Wambugu Centre and its
services has been greatly facilitated by these organisations.




5.

Physical
Developments
Completed

6.
Agroforestry
Programme

To date the programme has established five structures,
namely:

® An office building

® A store¢ house,

® A nursery shed.

® A guard house, and

® A jiko production;training workshop,

The Centre has full aceess to the dormitories, classrooms
and dining facilties of the F.'T.C. This tacilitates the Centres
training and extension programmes.

6.1. Nursery

Presently the nursery s capable of producing 200,000
seedlings per scason. A wide range of tree species (44) are
being produced including varieties suitable for luelvood
and timber, soil  conservation and improvement,
fodder browse, fencing, ornamental shade, and
horticulture. The current tree species i production and
their categories of use are presented in Table 1.

The wide range of tree shrub species n the nursery
provides a wide choice of species Tor farmers and tree
planting groups and helps to generaie nursery production and
management data. The tree shrub scedhngs are both
indigenous (4007) and exotics (60). Muny ol the exotics
have alrcady been naturalised 1o the Kenvan environment.
Species new to the arca that are being evaluated include:

Calliandra calothyrsus,
Flamingia congesra,
Gliricidia sepium,

Gmeling arborea,

Peucaena leucocephaia, and
Seshania grandifiora.




Table 1.

*Categories of Use

ICTCTaY-"RN

Fuelwood/ Timber
Browse/ Fodder
Soil Conservation
Hedge/ Fencing
Ornamental | Shade
Fruit/ Horticultural

Current Tree Species in the SeedlingProduction
Programme

Tree Species

Cuategories of
Use*

LNt~

Aberia caffra

Acecia albida

Acacia padolyriifolia
Acrocarpus fraxinifolius
Ailanthus aliissima
Albizia gummifera
Azadirachia indica
Balanites aegyptiaca
Calliandra calothyrsus
Caloden Irum capense
Cassia siamea

. Cassia spectabilis

Casuarina equisetifolia
Citrus limon
Cordia abyssinica

. Cupressus lusitanica

Cupressus pyramidalis
Delonix regia

Entada abvssinica
Ervehrina abyssinica
Eucalvprus globulus

. Eucalvptus maculata
. Eucalvprus paniculata
. Eucalvptus saligna

. Flamingia congesta

. Gliricidia sepium

Gmelina arborea
Grevillea robusta
Jacaranda mimosifolia

. Juniperus procera
. Leucaena levucocephala
. Merkhamia hildebrandrii

Melia azedarach

. Podocarpus gracilior
. Prosopis juliflora
. Psidium guajava

Pterogyne nitens

. Schinus molle

. Seshania grandiflora
. Srerculia acerfolia

. Tamarindus indica
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gummifera, Croton macrostachyus, Markhamia
hildebrandtii and Cordia abyssinica. Compared to most
exotic species many of these are slow growing but their
products arc of high value and their role in ccological and
environmental maintenance justity their increased planting,

Each tree seedling ina poalybag is sold at 20 cents. Seedlings
are issued free to organised groups and individuals during
the National Tree Planting Day, and for land rehabilitation.

Cordia abyssinica n one of the mdmenows species whinddy has gond porential tor agroforestei sy sients. Thougl,
i has eviemsive shade, i looses i feaves duroie the ramy season, providig excellent oreanic fertilizer ane
reducing crop tree competon for iehe 1o npically planied o pasture fands. s alo pianted near the home
for thnber arid av an rnauienial

6.2 Seed Programme/Seed Orchard

Tree seed is a basic commodity in the estabhishment ot a tret
nursery. Sced availability at the right time is a majol
challenge. To date the centre has collected much seed Tocally
(Table 2). Seeds of trees not available locally are obtainec
from other centres and from the Ministry of Environmen
and Natural Resources.
12




Table 2.

Local Seed Collegt'éaﬁat the Centre as of
June 31st 1985

Tree Spuuu Kg. Source
1. Aberia caffra 5.3 Kamakwa, Nyer
2. Albizia gumnifera 4.5 Muringato Forest, Nyeri
Y Araucaria angusiifolia 1.0 Mathira Division, Nveri
4. Brachviaena hurchinsii 0.3 Kient West, Nyeri
S, Callistermon spp 2.7 Kiganjo, Nven
6. Calodendrum capense 70.5 Kiganjo. Nven
7. Casuarina ecquisetifolia 30,7 Kiganjo. Nyeri
8. Cordia abvssinica 113.0 l\lL.m}o Nyver
9. Cupressus lusitanica 1133 Kiganjo, Wambugu Farm
10, Cupressus prramidalis 35.0 Kiganjo, Nvert
L Fucalvprus slohadu 36,2 Kamahwa, Nyer
12, Fucalvprus paniculdaia 56.0 fetu Division, Nveri
L3, Fucalvprus saliena 40.4 Fetu Diviston, Nyeri
14, Grevillea robusta 350 Letu Dhaston, Kiganjo
VS, Jacaranda mimositolia 5.6 Kicnm West Division
Yo, Jurperts procery 10.6 NMathira Division
V7. Melia azedarach RIS Kieny and Tetu Div,
I8 Podocarpus clacilior 2. Kieni Division
19, Pvgcunt africanum 1.2 Kieni Division
20. Schinus molle 10,0 Kieni Division
21 Sexbania seshan 33 Kient Division
22, Spathodea niloiica 34 Mathira Division
23, Sterculia acerfolia 2.0 Muringato Forest
24, Tecoma stansy 13.5 Mathira Division
75. lm X Aumu\n 8.6 Kiganjo, Nyeri
TOldl 6811

The centre’s local tree seed collection programnie is strong,
To date, over 681 kilogrammes covering 25 species have
been collected. Part of the seed is sown in the centre’s
nursery. The rest is tsed inextension work for group and
school nursenies.

To reinforee the seed collection programme, the centre has
established a 2 hectare seed orchard presently holding 11
tree species (Table 3). In addition to secd production, the
seced orchard serves as a species screenming trial, The seed
orchard was estabhished 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-
croppirg will be continued and monitored.

13



Table 3. Survival and Growth Data for the Tree Species
in the Seed Orchard

Tree Species

[ L. Caltiandra catodora,
| 2 Calodendruni capense
CCassia swamea

L Cordia a2 vowine o

(T SV

CLucalvpris nactaig

CO0 Lucalvptus microcor s
V7 Lucalviaes parni idae
8. Grevillea rolsic

9. Jacaranda nuniositol

10, { cucacna lewcocephala

U LE Spathodea nitotica

Surnvival *
Pereentage
O}
43
(X

Height Range

(Metres)
012 - 1.68
0.08 -0.14

13- 143
097 - 1.07
15 - 33
0.4-292
0.65- 34
0.2-14)
0.1-08
0.17 - 254

0.2 - 102

Mean Height

(Metres)
().R6
0.11
0.82

(.5

1.8
(.65

043
1.45

0.47

o

*Most of the trees were planted between 23 - 25 October 1984,

Tree Seed Programme.
Wambugu Centre collects
seeds not onlyv [or ity own
wse buit Jor diserihbution 1o
other local groups interesicd
intree plantis. Here, secds
collected at the Cengre ar,
/u'in.&: dried and /)I‘u(.’\\(‘(i
m preparation for packinge
and distribution.
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Figure 2.

Planting Plan of the Screening Trials (Seed)

Orchards)

The general ground-plan is shown below. This figure represents
only 4 blocks - therefore 4 species. Within each block, the trees are
spaced 2 metres apart within the rows (horizomally in figure) and
rows are 4 metres apar. (vertically in figure). The blocks are
separated by 4 meire alleys on all sides. The blocks each contain 30

trees of one species.

fe—dm -

600 OO

908090

{Specizs A)

9 © 60 6 o
0o B %o
0 5200
D HLUE @
B DB D
(Species O)
9e @9 a0

D6 BGR

e B

® @6 & @
@ ¢ BES P

(Species B)

B &R a8 @
GO BB E S
OB E®
O F I 3k
R K KK
(Species 1)
X I A KM
¥ S K K R

WO N

15



6.3 Agrbforesuy Research/Demonstration

Background: Potentials and Constraints of the Region
Phe Central Thghlands is achigh potential agriculturat region
with coltee and tea as the main cash crops. Cotton,
sunflower and tohacco are also produced inlower elevations
and less hunid areas. The mean annual wemperature s about
20 degrees centrigrade wich raintall ranging between 500
and 2000 mm. The rns come in two distinet periods in
some arcas and inoac long scason in the higher elevations,
Sce o dable 4 tor ramfall data as recorded by the
meteoroflogical station at Wambugu FoLLCL Nyvert,

Fhe main natural vegetation wvpe is montane rain forest,
however tiee cover dinnnhes with distance from Mount
Kewva ond the Aberdore sge. The demand for wood
products s Pigh and s expecied to rise due o the rapidiy
tnereasing populinon, Central Provinee already is the third
most densely poprlited provinee in Kenva,

Phe reasonably favourable chimate and tertile soils (though
often with bad local opography) eake farming an
important occupation. Marze, beans sepetables, bananas,
sweel potataes, cotfec teas parethrun, cotton and hivestocek
Feeping arc important farnuny actvities. Woodlael 18 an
essemil commoding sn the regron, hoth in homesteads and
pubhic mstituoons such s schoods, hotels and hospiials,
Fuchwood sho cages are already severe i the tea and
tobacco  wrowang  schemes, which  represent the
upper and fower end of the zone.

Increased  tree planung with and  without  crops s
now accessary both for tree products and te
overcome  the  probiems  of  cenvironmental and  soil
degradation  caused by contunuous  cropping  and
active detorestation. It is the objective of the centre,
i cooperation with other GOK agencies, NGOs and
other tree planting groups to help conserve  existing
resonrees and mcerease therr productivity.




Table 4.

Ramfa!l déta (mrri) from the Wambugur |
F.T.C., Nyen

Janpary 323 38 16.3 52.5 ’
. February 29 20 10 754
March RRXY 04 4.7 1263
i April 2328 1637 97.5 1827
May M9s 2T7s My 2129 “
i June 198 s 127 35.0
July WY 26 163 683
August 0.3 200 2N 7.8
September 474 10,2 A 1
Octobet it 749 1763 :
i Novermber »0. 1 630 2733 !
December 742 2200 79.5 i
L e J
Total Halte 9210 7577

In Nverr District, ranatall vn T982 was adequate. In 1983
nearly half of the rantalb (4012 i) was recened within
two months. Apriland Mav, Relatvely dry conditions then
previdded untl December: 16 was not untul September 1984
thut o good amount o) rin with L distribution for good
crop uand tree perfermance was received,

Description of Agroforastry Research Programme

The practice and management of organised agrotorestrvis a
recent concept. frs aeeeptabitity o tarmers will depend on
their needs and percenved benetits, Agroforestry vesearch

demonstration and trials are therefore an important
component of the renewihle energy development etforts,

The nigh populaton density and its rapid grovwth together
with decreasing farnt sizes neeessitates tree pranting within
farms. in view of the tact thetagricultural prodection must
be sustatned and impraved. the agroforesiry programme is
trving to prodice, promote and make avinlable tree species
whose overall effect will be toinerease land productvity.
Through monitonng ad docinentation of data collected
from the rescarch demonstratior ptas, the programme
hopes to develop debinite recommendations for successiul

17
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Table 5.

Table 6.

Fuelwood/Agrotorestry Experimental Trial
Planting Modules

o Linc Density 1
Row | |
Width | 0.5m [Im | 2m J3m
|
[ | f
Modules 2A 2B 2¢ 2D
2m IS SV e S R S
| Arcaper Tree o m? | 2m? [ 4mn? [6m?
Modules | 4A } 4B 4C 14D
dm - R (s et
Arca per Tree ;2m‘Y | 4m?> { 8gm? | 12m?
. | - S ; [ R T S —
I Modules S8A | 8B | &C ‘ 8D
By F - ' AT SOS
| J Area per free 4m- l[ gm? } lom? ] 24m?

Fuelwood/Agroforestry Experimental Trial
Planting Densities

Areaperl . oL T
‘.\‘““ PET e o2 P 4m? '(nn‘ [ 8m? | 12m3|16m?
Iree S P L
| 2A lz; ‘Zk 12D (4C fm 8C
Modulcs‘ | 4A 4B 1 88 i
R l 8L
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Figure 3. Layout of the Research/Demonstration Plots

2m 4m fm

R U e S . . —
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.20 |, 4. | . & .
e N

..2¢c .. L ac . . . 8C . .
ORI ISR A R : . D :
lme = v o0 T : : : :

p:28:: 1 4B ¢ : 88 : :
E PN R R
iy 4A 2 .
A e ] e |

Fach & represents a tree Incachi row diere are 10 irees spaced 1y meter apart, 10 spaced 1 meter, 10 spaced 2
meters and Hpaced 3 mietres apart. After the first row there are 5 rows that are 2 meters apart. S that are 4
meters apart and S that are 8 meters apart. This eive the 12 difterent planting arrangements, fromvery dense to
very dispersed. The crops are planted based on the recommendation of the Ministiry of Aericulture and
Livestoch Development, irrevardiess of the iree.
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Table 7.

1'—re*¢a_§vpé6ies Alreadvarlan'téd in the Research/
Demonstration Plots

P

First Percentage Hoehts  Bod
Plauting Suivival Range Usen*
Species Dute Feb [9RS eh. 1985
1. Acacia albidu April 84 97 0.12-0.78  ABCE
2. Cassia siamea Octoher 8279 0.10-0.89  ACH !
3. Cordiu abvssinica October 82 67 0.12-1.23 A E
4. Gliricidia sepitm April R3 20 0.08-0 30 ABCDE
5. Gmeling arborea October N 57 0.08-0.65  ACEH !
6. Grevillea robusta October 8 94 0.10-1.00  ABCE
7. Lewcaena levcocephata October 'R2 69 014070 ABCDE
8. Pyidium cuarava October 82 64 008051 ACT
9. Seshania grandiftora May 83 . 033200 ABCHE

*Catevories of Use

Ao Fuehvood Timber D Hedee Fencmge
B Browse Fodder I Ornamental Shade
C. Scil Conservation I Prwr Hornculivre

The species hsted o bable 7 show great potential tor
use inagroforestry svstems Inter-row andintia-row spacing
has been varied for companison i order to determine the
most cffective tree planting densities with tood crops (able
5 and 6). The teees are seisonally interplanted wath crops,
including frish potataes, nraize. beans and occasionadly a
fodder crop such as sweet potate vines. The tree
establishment and growth rates given m Lable 7 are low
largely due to the bad rans of 1982 and 1983,

Fxtensive datiare coflected cach season in order to establish
baseline data with which to evaluate the modules. The data
collected mclude:

Soil fertility (hoth chemical and mechunical analvsis),
Light measurements {radhation avitbable to crops):
Weed pest monitoring:

Crops vield (eram and crop residuey,

Tree bromass vield: and

Agroforestry mamgement practices.

S e

Production costs are also kept tor both the rescarch and
control plots so s to assess cach module’s efficiency with
respect to land, labour and capital useel,



6.4 Preliminary Resuits

/Recommendations
The research demonstration plots and the seed orchards
consist ot trees interplanted with various craps depending
on scason. These plots provide ialormation on appropriate
agroforestry practices. Results to date are inconelusive
because the centre is still young. However the following may
broadly be taken to be applicable:

® Tree seedling survival and growth s greatly enhanced by
intercropping and by use of tubed scedlings, Maize asan
mitial nurse crop forees the trees to grow moere upright
and tall. The crop also protects the patatable species such
as Leucacna trom hrowsing animals.,

® Usable waod harvests are passible two vears aliter trins-
planting for some tree speaies such as fevcacna
leucocephala, Gliricidia sepaten, Calliaridra calothyvrsuy,
Seshania granditlora and Neshania seshian,

® The cfteet of the presence of trees on crop vields is neghible
during then carlier stages of prowth. Thev can theretor.
be incorporated o the normal cropping svstem. As the
trees grow and develop canopies, sihvicultaral practices
become necessany

® In the central ighlands regron. the followmg tree species
SHOW Zreat promise 1or agrolorestiy. sy stens: Grevillea
robusia, Ieucaena lew ocephala, Calliandra calothyrsus,
Seshania sesban and Cordia abvssiica,

A preliminary List of (ree species recommended for the
regIon is given below:

Tree species recommended for the Central
Highlands

A. Fuelwood, Poles, Timber

Lo Casuarina equisetifolia ACE
2 Cordic abvssinica ACE
3 Croton mevalocarpus ACE
4 Lucalvpius macutaia AC

S tucalvpis salivna AC

6. Gmelina arboreg AC

7. Grevillea robinia ABCFE
8. Jacaranda mimosifolia ACE

9. Markhavina hildebrandiii ACE


http:ro/'t!.al
http:teigrlol.th
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*Categories of Use

A, Fuehwood] Timber

B Browse/ Fodder
C. Soil Conservation
D.  Hedee! Fencing

L.

F.o Fruic: Horticultpre

Ornamental ! Shade

B. Fuelwood, Soil Fertility and Browse, Fodder

10. Acacia albidu ABCE
11, Calliandra calothvrsuy ABCDE
12, Gliricidia sepium ABCD
13, Leucaena leucocephala ABCDE
14. Mimaosa scabrella ABCIL:
15. Seshania grandiflora ABCDF
16. Seshania sesban ABCD
C. Horticultural Trees

T Annana spaiosa CEF

I8, Crirus spp. CEF

19, Lriohecrva japonicad CEF

200 Macadamia spp. CEF
20 Maneilera indica CEF
Q20 Persed americans CEF
23 Psicliun cuapava CEF

6.5 Extension, Training and Technical Services

Phe ultimate aime of the Centre is to reach the pubhic. To

achicve this the staft ac the centre v using several

appioaches. namely:

1. Holding 2-hou. sesstons with all farmers and groups
attending courses at the BoEC Phe sesstons are spent
on classtoom teaching and a guided tour of the field
progrimmes aid fuctlities,

t2

[ hrough the cooperation of the IOF.Costalt and ats
training faciiities. week-long courses covering
agroforestry, nursers establishment and management
and fuclwood conservation are regularly held tor
farmers. local authorities and extenston field staft,

30 Regubu visits to lrmers, communty groups and schools
have plaved an mmportant sole i extension,

Through the tammg and vt (8 & V) programme ol the
Ministry ol Apricalture and Livestock Developmeni, the
centre sttt nave sworked rogether with the District Soil
Conservation  Othicers (DSCOy and ther statfy o
approach larmers. The centre has made avatlable transport
facihtic to mciease mobidity of the DSCO and ther statt,
I'he extenston ctlort s further enhanced by ULS) Peace
Corps Valuatesrs whoare working e the districts with the
DSCO-.

23












Cookstoveas. [ramune oy
local artisans is a mayor sep
i dissemanarine newn
improved cookstoves 1o the
local commumi. Here o
clav limer s beme prade for
the amproved Aeava
Ceramic Jiho
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8 A biogas unit has been constructed at the centre. The unit

Biogas has been used to train several biogas artisans, Thesc trainees
are now competent in the construction and maintenance of
Programme family size brogas units (Figure 4).

Training 15 an on-going programme for interested people
to learn how to build biogas digesters. Fach biogas course
lasts between 10 and 14 days. A knowledge of masonary is
an advantage for course participants.

Schematic drawing of a biogas unit.

1. Mixing chamber and let pipe.
2. Digester

3. Slurry outlet

4. Gas outlet

5. Floating dram gas holder

28




BIOGAS. /op view of a
hiovas wunu showimge mivny
cramber. the divester and
the outler. Brosas o vsed for
cookmm, lieht, refriveration
and ¢encrationiof eleciricin
The fernizer value of the
duny wused v vrearh
improved
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Wambugu
Centre
Staff

300

Centre Manager

USPC Extension Oflicer
LSPC Fatension Officer
USPC Faension Officer
Centre Clerk

Nursery Foreman

Demos Orebard Foreman

Storenian
Artsan tramner

Associated Staff

Principal Wambupu |1

Sotl Conservation Ofticer,
tetu

District Sotl Conseivation

Officer. Murang

Agncnitural Officer.

Mathira

Soll Conservation Olhicer,

Kiambu

District Soil Conservittion

Othicer, Nyvandarua

Nyvambura M. Mwangi
Peter Buckle --Murang'a
District

Connie Fitvmaurice -
Kirinvaga District

Jetf Inks - Nvandarua
District

Dickson Njoroge
Joseph Mbuchu
Mauchara Ndiginin
Mwu Warutere

James Muita

Mrs. Wanjohi
Owigo Nvogoro
Mr. Ruoro
Mis, Orina
.M Njenea

SN Macharia




For more information or assistance, please contact the
Centre Manager of Wambugu Agreforzstiy/Energy
Centre

Wambugu Agroforestry Encrgy Centre
P O Box 5064
Ruringu via Nver

Application form for classes
Name

Address

Telephone number where you can he contected

Check which class you are interested in attending

{ i Agroforestry

! ‘ Biogas

L
T oy

[ . Improved cookstoves/kiin
e !

State reason you would like 1o take the class.

Please send this forim to
Wambugu Agroforastry - Energy Centre

3!






