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/ INTRODUCTORY HNOTE

USAID !s helping fund a three-year Renewable Energy Development ProJecL
for Kenya. The Project objectives are, among others:
1. To stimulate development of low cost renewable enargy technologlies

for urban and rural populations,

2, * The development of non-conventlonal sources of Energy, i.e., firewood,

charcoal, &nd

3. | Rural afforestation;
The largest project component is the estzblishment of at least six fuelwood/

agroforestry centers, namely:

A, Three in the highlands
L, Kisii
2. Xakamega

3 . Eldoret

B, Two in the Uplands Dry Savanna
4. Ngong CHaLrobL)

5. HMachakos (Upland ~ NW)

C. One in the Semi-arid Lowlands
6, Kitoi
D, One in the Sub~humid Coast

7. F4ilifd

Each center is to include research, demonstration and extension, Fach
cepfer is expected fo screen and evaluate at least 35 woody speacies

suitable for the ecology nepresented by the center and demonstration sites

v 2



attached to cach center, A 200,000 seedling production capacity of

each center Is also expected.at the end of the. threc vears.,

’
®

This list of Potential Tuelwood/Afforestation/Agroforestry species for

!
l
é
Kenya represents praliminary effort made by some of the project staff

f I
members to identify plant resources and sources for use in the DProject.,

‘An attempt has also been made to regroup the potential speciés under each
‘of the major environments of Kenya viz a viz the project centers. 4
general background description of each ecological region is also provided

as 1lt|relates to agroforestry needs and potentials,

i
1

This information is being made available to potential users, especially
those imvolved in tree planting programs in Kemya, Comments on, and
i

]
reactions to this list will be most welcome.
i
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/ " ACKNOWLEDGEMENT AND SOURCE OF INFORMATION

»

This 1ist of potential species and the ecological and other information

3
]

on éach species 1s based on communications with gelected persons, organizations

h] '-‘
and selecred reports,

]

|
Persone who have been consulted ineclude:

i
?1. Prof. John Kokwaro, University of Nairobi

:2. Hr. Gunnar Poulsen, Beijer Imstitute, Nairobi

3. Ur. PR, Nair, ICRAF, Nafrobi

:4. ¥ J. Raintree, ICRAT, Nairobi

5. M, Louise Buck, ICRAF/Mazingira Institute, Nairohi

6. Mr, S, Hale, e/dl, Washington D.C., USA

. Gonventional and non-conventional documents from the following organizations

I
i

and institutions in Renya have been consulted, namely:

L]
H

1. HNER (Forest Depaxtment)

2. NCCK

3, NCWK
4.  ICRAF
5, IDRC

6. Mazingire lustitute

7.  World Bank/Kenya

8, IDS/University of Nairobi
9, Envivomment Liaison Center (BLE)

10, K4RI (Muguga)

¥iscellaneous information regarding tree specles contained in documents
of the zbove agencies has been consulted to compile the list, particularly

" with a view of assessing what is glready iIn Kenya,

veldl
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An atte%pt has also been made te identify seed sources, éarticularly for

experimental purposes both within Kenya (K) and outside Kenya (XK). ' This

dinformation, based on each s

—a

. mr

Fvo
K-1
-2
T

Ked

i K-5
y
i
l
|
]

K7

K-8

ources should.be considered,

"WITHIN KENYA

Kenya Natural Woody Vegetation
Baobab Farms - Mombasa

IPAL - Gatab (Marsabit)
Nginyang {(Baringo District)
Machakos (Katumani)

MENR (Forestry) « Nairobi
RAES, MOA ~ Nalrobi

Ngong - Nairobi

KARIL - Muguga

L 'OUTSIDE, KENYA

XE-1

XR~5
XK-6

XK-7

XK-9

XK~10
X®-11
K12

XK-~13

SETROFA - Uglland
Indian Forestry - India
Igrael

CSIRO - Australia
Bogor - Indonesila

USA - California

USA ~ Hawaii

Sudan

Malawi

Zambia

IiTA, Ibadan - Nigerila
FRIN, Ibadan ~ Nigeria

FAQ —~ Rome

pecies, 1s not included herec,

ICRAF 1g

currently work&ﬁg on this information-base., But in general, the following
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CRITERTA USED IN THE SELECTION OF POTENTIAL FUELWOOD/
" "AFFORESTATION/AGROTORESTRY SFECTES FOR USE IN EENYA

1. GENERAL CRITERTA

L3

i The 1list is nade for potential use in Kenya and 1s largely based on what

‘4s available in Keuye, More emphasis has been given to fuelwood and multi-

purpose weody species, particularly those with positive relation and
interaction with food crops but wlth a felt-need for fuelwood. HMulti-

story plant associations (agric) meed to be the major thrust of agroforestry

. systlms, particularly in the highlands as land i1s tco scarce a commodity

to allow continued allocation of land for momo-culture farming,
i

component is consldered essential in a livestock and crop farming enterprises

'In the semi-arid zone where land ie not yet limiting resource, a woody
E
ito effectively use the limited molsture, reduce evaporation, and ameliorate

site physical conditions for man and his domestic animals, The introduction
of fast-growing woody species, especially leguminous, should be given

emphaele,

2, CSPECITIC CRITERIA

Specific eriveria used tc compile the List of potential specles are:
2.1. Ecologlcal adaptability to one or more environment in Kenya.

2.2, Reputed end-use and benefits

(al (BED). - those more for renewable energy development

(b)I (HORT) - horticulcure

{¢) (@TIM) - timber, pole, construction

() (rom) -~ fodder, browse-

(e} (C) - cultivated food and cash crops -

../



(£ (CONS) - soll conservation, site and habitat improvement
(g) (BIOM) -~ energy and bilomass crops
(h) (MULT) - multi-purpose species
2,3, Suitabi#ity of sﬁeéies under 2,1, and 2.2, above in fuelwood plantations

(woodlots) and/or useful in agroforestry systems of land-use, being

suitable for one or more of the following agroforestry models.
/ Model 1 - multi-story plant associations
Model 2 -~ alley or zonal (spatial) systems including

/

i

| {(a) alley (éérip) cropping
(b). topo-sequence (zonal) agriculture

(e¢) woodlots or plantations

Model 3 =~ caungya or modified "shamba" system
(a) plante& woody fallow (temporal)
{(b) rotations {temporal)

ﬁodel 4 - trees in irzigated agriculture

2,4, Habit (form)

{a) (T) large tree

(b} (ST) small tree

(c) (8) shrub

(@) (B) bush

(e) {(H) herbaceous peremnial

2,5, East of propagation and coppicing characteristics
(a) (8) raised from seedlings
(b) (DS) direct seedlings

(e} (CV) propagated by vegetative means

l‘0/7



3.1,

3.2

3.3,

o

CRITERIA USED FOR SUGGESIED SPECTES FOR THE TOUR MAJOR
ENVIRONMENTS (COAST, "SEMI-ARID, UPLAND SAVANNA, AND HIGH
POTENTTAL HIGHLANDS)

The princ%pgl consideratlon 1s acological adaptability of the

sﬁeeies férzyhe natural environment, The felt~needs of the ecological
region such as cash income from trees, browse/fodder for livestock

and site improvement (shade, moisture, soil fertility) as well as
woodfuel. productlon in the upland savamnas, and woodfuel production,

] A
so1l’ and water comservation inm the highlands has been uged to modify
Fl \l.

o
the iist, TFinally, the existing land use systems have been considered
%s the woody element must fit the type of agriculture (including
liyestock) or compete with,

Some species that are known to have a wide ecological ampletudes

are -listed under more than one environment such as Cordia meglocarpa,

Cassia slamea, Casuariana equisetifolla, Gmelina arborea, Chinus molle,

Cupressus arizonica, Crevillea robusta, etc., Many seml-arid specie

could be éxpected to perform well in the sub-humid and humid uplands
and highlands near the equator or at elevations not exceeding 2,400m.
The ecological regions, and locations within each region, briefly
described, and species suggested, is based on the USAID financed,
Kenya Renewable Energy Project Development identified Fuelwood/Agro-
forestry ceaters, namely: KXisii, Kakamega, Eldoret, Ngong {(Nairobi),
Machakos, Kitui, and the Coast (Kilifi). These centers represent
four physical environments each with differing potentials, namely:

1. The high potential highlands (Kisid, Kakamega and Eldoret)

2.  The medium potentilal ,upland savanna (Ngong énd N.W. Machakos)

3. The low potentlal semi-arid zone (Xitui, §,5.E. Machakos)

4, The low to medium potential sub-humid coastal zome (Kilifi).

e




ML it 4 i o e

15

» "GENERATL LIST OF POTENTIAL FUELUOOJ/ﬁFFOREbTﬂTION/AGROFORESTRY
SPECTES FOR KENYA

»

1, Aberia caffra
2. Aberia rehgrosa
3. Acaclia wbhyssinice
- 4,  Acacia acuminata
5. Acacia édupondobiom.

64 Acacla albida . i

VZ Acacia aneura . . "ﬁ' éﬁl g

8. Acacia arsbica ‘§%xﬁ ﬁﬁti‘J” ;l&;'ui‘x
9. Acéoia aulocarpa . qhyf” e bﬁf o O L
10. |Acocia auricalaeformis h AW i?f :waw x §
1. |Acacia balleyana fs\l R e v

12. |Acacia Desteri
13. sdcacia cyanophylla

(A. saligne)
14. Acacia e¢yclops
15, Acacis desbata
16. Acacia decurrens
17, Acacia fornesiana
18. Acscia holosgericesz
19. Acecia lahai
20. Acacia mengiuvin
21, Acacia meayrnsii

- (A, mollisima)

22. Acacia melanoxylon
23, Acacia modesta
ers Acacia nilotica
25. Acacia paraecox
26. Acacis parkinsinia
27+ Acacia pellacaultra
28. Acucia plectorcarpa
29. Acacia podalyriifolia
20. Aczeia polyacantha
1. Acazcia senegal
A2. Acacla seyal
3%, Acacia spectabilis
28, Acecis raddiana
55, Acacia tortilis (radiata)

\2
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i 36,  Acacia tronida

ﬁxyqﬂ¢4:¢~?7" Aeacia turnida
~ T 38, Acacia zanthophloea
59, Acécia zanzibarica

T AU Acoksnbhera fnesiorium

A 44,

-

i p“-:g_e}__ﬂ_,.,,_.,,- ey '

Acokanthera shimperi

Adsugonia digitata

sedt 7T 43, Adhetoda viscosa
AN M.,  Afzelia cuanzensis
ot ©To45, ¢ Ailanthus excelsa

45, Ailanthus glepdulosa
It = o Albizia chinensis
48, Albézis cariavia
49, Albizia falcataria
50. Albizia gommifera
1. Albizia julibrissin
52,  Albizia lebbeck
53. Albigzis procara
n 54, Albiz;a gtipulata
< T 55,  Alvhornea cordifolia
1Y »—""'56,  Alpus jorulensis
57« Alwus rubra
TTTTTh8.  Anona squamosa.
- “\' 59, Anthonats marcrophylla
" 60. Apodytes dimidiata
. 61e G I O 3 R e e e
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IT THE MAJOR ENVIRONMFNTS AND SUFPFSTED SPROTTS.
4. HIGH POTENTIAT, HIGHLANDS.
» KISIT ~CENTER - !
‘ - KARAMEGA - CENTER +
ELDORLT -~CENTER ..~ 7,

VATV A CATI A nanla v St

HEVELOPMINT POTENTIAT AND CONSTRATNTS

/

Tt
CENERAL FEATURES OF THE KENYAN HICHLANDS

J'
|

+#1.7,

1.2,

At least tThree oe;Eers are planned to be sited in the
highlands. The Highlends are descrived by the general

term, "Hign Potential Highlands" estimated abt 9% of Kenya's
landmass or 53, OOOgm (Hosier,1981) though bthey show wide
range of conditons and Fdevelcpment opporfunities. These
differences will Dbe reﬁlected in the speciss choice and

the agro-forestry model bto he used ai each Cenber.

In general, the highlanda are said to be the hardest hit

by fuelwood shortage bubt they also represent nabural
environments (soil and moisture) with the hj&hebt potential
Tor annual plont blOﬂ g3 production (i.e.15-2%m /hW/“r as
compared to under /ha/vr in the semi~arid zone). This
fuelwood shortage is due to a-hlgn density population
dependant on fuelwood, Ynatural forest and woody vegetation
which was the traditional source; largely replaced by

food and cash crop agriculture, (i.e.maize, wheat, Tea,
coflse, etc.), dairying, and by indusbrial forest plantabion,

‘¢) the lack of rative tradition of planbting fuclvood, and

d) relative scarcity of land and labour for fuelwood
planting and maintenance,

Local btoporraphy of
~ulabing to steep &
ranga fren 100 i 21%. The hisghlands also recaive higzh

noth *he high rainfall end shoep

=hlends is typically serntléey uode
loper where averagse hillslope sradients
G

snnual rainfall. Thues, 20
local topoaranihyy bevrs ippercvnt n2aring nn 201l eriion

»ding Trme of land une avacticcs, Forsshed cfishirenal
on g - 2 Alx A0S, N

- fu fu
loaped moil st Ene rete
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1.5,

foss Lfrom agriﬁultural lands (i.e. eastern side of Mb. Kenya)
ranges bebween 20 and 40 tons/ha/yr (Dunne,et,al,1981),Fig 1
shows typical rate of soil-loss at different degrees of slopes
and'veéé;atiou cover, illustrating the eéffectiveness of
permanent ground cover.

. The most va uaole(crop that can be harvested from the hishlands

CHLZBE, 143
is UAThRﬂto féed the perennial rivers such as the Tana river

hich are the life-~blood of Lneg arld\ana semi-~arid zones ol
Kenya and where hyd£BagQFer is also derived f{rom, Land-use and
pu£a1 settlement and the building of infrastructures (roasds, track
eté) must-consider this important role of the nighlands. Permanent
ground cover must be an esseubial feature to congider. Fipg 2
illustrates the hydrological balance sheebt from a highland zone

_—{Gebahun,1981).

gt

Tﬁe hignlands, not only are they heavily populated, bul oubside
vrban and pre-urban centers, they typically have a digpersed
homestéﬁ pattern of settlement unlike the arid snd ‘semi~arid
zones whieh typically have village patterns. Therefore, village
or community patterned agro-forestry models may not be applicable
in the highlands.

TRADITIOUAL AGRO-FORESTRY/FURINOOD FRAGTICES IN THE JTNTAN
HIGHLANDS .

/ﬁﬂE.ﬂ. The tradition of growing toth subsistance and cash crops

is stromng in the highlauds where nearly all of which are

crop commodities (tea, coffee, prreshrum, maizg,eﬁc). The
rate of adoption of these new crops such as hyﬁbid maize

has been raplg largely due to cood markeb prices and dovelop-
~ment pollqy. Farmers had bveen cager to go into coffee shd
tea %f@wiég whiclh nornslly take rore than five wears fof

the first hﬁrVPSt without caovernment help. Similarly lermers
have taken dﬁr”lﬂ“ and. lln“ufeﬂ sheep “=. . . Fun, bosed

on modarn or imsroved areads, Thaae pnternrises apperazh

34
%]

-
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ronoruliure amlikes the owoving of mors tredibicral foo -
1 rovn in mimpuoe .
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f;42i2. Opporbuwnities exist for irrigated tree crop agriculbure
including the use of one of largest lresh water lakes,
L.Victoria. The use oi seasonally wet bobtomlands iz
?élso mimima}) Hefor Ehtﬁ should increase, particularly to
,Erow trees, g§x1mum use could be made il the incoming

radiation ﬁ(ohotosynLhetlc enNergy potenmla;) if
©  irrigation and lands with high water table are utilized.

~—
/ﬂ’ There 1s hardly any tradition of planiing fuelwood. The
main source of~f&elwood have beern the gazzetted forasts

1\)

; = ag they are converted to softwood industrial plantabions
' under the "SHAMBA" System and from privale plots, trees
planted near homesteads such as Eucalgghus Spp, trees
pilantdd as crop field boundary plants (Jordia mepalocarps, Jirpressus,
*’*”ﬁlgggxil;gé),B“ack Wottle), which are prunned or pollarded

’ and serve as domestic fuelwood sources.

/?ﬂ2,4} Some frult trecs such as mango, avecado, logquat are
) planted nesr the homes and these occasionally sePve as
souces of fuclyood, with agme, as well as pruned branchet
from coffee Tarms.

/ﬁ12.5. Some established pastures Buch as Nepier gress (Pennigetnn
purpurewn) olten have scattered Crobon (Planted or retzindsn)
ey T . . TS —

that may serve, in times of need, as Tuelwood and
congtriction sourceg,

//312.6. " The most common topo-sequence agricultural. land-uge
congists ofl:
(a) Bottomlands (foot hill) ~maize and banans with some
vepebtable crops
(b) Mid-Slope ~Coffee mixed with Grevillesn, Beuns and
_ma2ize or devobed for tea growing.

LI BURE - I
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.(c) Hill Crest - homesbead with planted [ruit trees,

'+ Grevillea, Croton, Black VWattle and some live hedges

4

(i.e. Buphorbia, TLantana,etc)

.

s
.Black Wattle {Acoua mearn5113plantatlon$ under a "10-year

rotation such as in Eldoret ha% been successful and has
led to Blackwattle to be grown oy small holdexr farmers,
largely to seilnqﬁkpoles.

B . A. T's practices of requiring tobacco growers to-be
to plant woodlots for leter use toc cure tobdcco is a
positive experience to pobentially wider practice of
woodfuel establishment. The likelphood of energy (tree)
crops compebing with coffee oi tea may not be impossible.

THE PLACE AND BOLE OF FULLUOOD/AGRO~FORESTRY CENTERS IN
HIGHLANDS .

‘Pood, cash {from sale of cash crops) and/or dairying) and

woodluel needs will continue to inceaseiin Fhe highlands.
Thus, the pressure for land will continue to increase.
Economic returns to land and labour arevproﬁéhly higher
from perennial cash crops (tea, coffee) and darying bhan
from traditional food crons. These could be made even nore
profltable if 1nter1ﬂbpeu with food crops, hence the need
fpr anrp -forestry system of land-use, but making sure that
farm labour requiremens sre not increased.

Tncoming radiation (for photosynthesis) and molsture
(rainfall) are sufficient to support more than one layer
of crop on a given land, Tree forms can eff esbively
bridge the dry-season gap by utilizing sub-surface
moisturs and mineral snbrients end can coatribnie -

Ko mibte imerovemeri. Stretification of several covnayrbie
gsible, Toth food end Grew 20n

U’I

e
loyeps.2pneans o e oo

nrodustion 93 well #& livegtock production can b2

agoracdatet auwler this rnlii-sbory asclieulionrtsg < iov,

qr;-r,_,
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particularly when prunning and for pollardine is done
before planting of annual crops. Croton meselocarpa

15 one such (native) tree species that may prove to
meet these conditons, particularly when planted in a

Iow-cystem.

and

%

More aggressivg! bt Tast growing woody species, such
as Bucalyptus Spp. Cassia siamea may need to be planted

" into densehgneves without attempting to undersaw or’

make » provision for grazinzg under them. These could
be planted near the homes, away from the crop and pasture
fields. The har&esting cycle of these woodlots needs
to'be as short as five years or less instead of 7-10
years or more as is the case for blackwattle and (
Bucalyptus Spp, if grown Lor marketing the producﬁ@éh‘
beyond family needs if cash income is congidered. Fast
growing species of Leucaené, Sesbania, and Mimosa can
reach harvestable age eve¥ three years or less and can

be intercropped with fooé\cr0ps and, where, with more
frequent cutting (2~5 times/yrs), they can also serve
ags fertiliver sources to the food crop system, therc-by
reducing or displacing the need t¢ buy inorganic
fertilizers.

Despited the long experience of forestry resesrch in
the highlands, information on fast growing species,

outside those for inuvdustrial forestry and ornsmental
use, is lacking. lMuch effort needs to be expended to

‘quickly generate such information.

-
caon-cn/o
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‘ L / e BEVELOPMENT POTENTIALS, ZND CONSTRAINTS

1.1 Eeneral Situastions

1:16%s DBoth ecological conditions and demand and comnsumption

&f frelwood in the Central Province and Uplands Machalos

dustifiecs the estaklishment of one Fuelwsod/Apro=Tforestry
fnifially

Center, thoupgh this was noﬁﬁsﬁecified i the Projost

f = % .
Documenﬁfiﬁﬁ4ﬁééﬁéf

1.1.2 Teolegicelly, Hgong represents cpland cavanas with medium
; ’ r el durak
o lawﬂpatentials7 largely due to edaphic (heayy ulack
cotton soils) and rainfall. As 2 comsquence, arviculinral
| \ \ crop farming is8 rot intense nor aigni@icanﬁ# despite the

excellent market opportunities frow Hairobi and nzher;ﬁ&uzﬁy

urban centers. Iivestoek production is, hoiwavar importont.

To2 THPORTANCE OF FUELWCOD PLAITATIONS AND CONSUMPTION

1.2.17 Currently, 50% (or §,000ha.) of the total fuelwozd
plantaticns in Kemya are ceatered arvound NedroWd and
Moachalos district snd the wooﬂlandg ef Ngong arsa ibsell i
cmrrently-unﬂar heavy exploitation Tor charcoal meluinzg,

102:2 Nairobi and Centrsl Provinge ascouuni for 20% of Lhe tofald
Fuclwesd comsunpbion and Neircbl alome accounts Tor wory foaan

Lg% of the churgcal coreumpiion.

hYl
©
A3

Hailrobi 3teelf oonts and orvee ag thsy leading cerier foup a2

rur

geedlinn dasdvibution to obhar pards ol the Rapsrlis
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: { { ‘ . 4, fBOij‘- ﬂafﬁm’
s 3, ! Acaeia ‘-':jﬂ‘ﬂ"i’;f)f\v_‘]’”f- Tt Lend S ] Tm.l‘ﬁ’u&%j-{{-ﬁ}- Ciny
i {!-_ s Albizia Chinensis Tvee Seed/seadling Taalwood, B(}«i
Mf — B alan s 4 ¢4y fiace as Sezf ‘}:l ;7 ?ibfﬁ?&"?f i w
5o  -Akbdedal Free— b
; % 6o Casain slamea Tree Sesdling,seed | 1,2,3 | Pole fuelwo
. G L . _ | sell crms. |
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9 Cedrslia toona Tren Seedling /
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ito Ceratonta siligue Troe - Seed
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w : Sappmnls Songn Trae :‘.'J'-r.:f . :-:-,5—1: - \«: ‘ P ) : " .,, ThEa L
27, Spathodia canmrszulaia SORNE T2 § 7 woadlide =

SRR f‘;{ ol

]

P
T R T



v s Thd e

S

[y S

—

e

.
S

| C. SEITARTD —ZONE.

' ¢« -KITUL AND TOWLAND MACHAKOS CENTERS, ,.>¢f §A
- 'j

DEVELORMENT “POTENTIALS AND CONSTRAINIS.

1.1. General’

! ' .
4.4.1, Two "Centers" are being planned, one at KATUMANI(MACHAKOS)
and the other at XITUIL. A\Pommon list of potential species is made

only‘ﬁo/reflect their ecologigal similarities though the two ‘Centers"

! PR . . . P . .
represent differing Socioc-ecomomic conditiong and finel species

. cholge will need Go consider these differences.

1.2 EATUMANWY (MACHAKQS)

Te2e '; Agro~ecologically
(a) Iocal fLopography - dissected with rolllng hlllS and
" valleys with dry river beds
(b) Qoils ~ genera11y sandy soils and murran domlnate “hut

' vertisols ave uncommon ¢

{e) Climatew semL -arid but with more Dgwmodel dlSLPinLlOU
(d) Natural Vegetation - Acéacia woodland,but much altered
(e) Dominant land use:dryland crop farming and livestock

-land now much degraded as a result.

Te2elw FEﬁT ~NEEDS AND PROBLEMS T0 BRE SOLVED.
| (&) lmproved or iuncrease tree cover, espeecially on slopes

and hill crest (top) to reduce soil and waber erosion.

(v) Increased dbrowse and fedder production to reduce grasing
and tree lopping pressures,.

(¢) Tnereased fuelwood produckion to reduce the acvute local
firewood shortage where more than 85% of the;goﬁGIation
is now said to use charcoal due to loeal wood shortacos

(&) More production of horticulturszl and multi-purposc
ﬁtree? crops to generabe more cash income and impreve
lecal diets,

gvsbans of lzndTusa.

'
wew TT W

.

(e) Rural cash and incone nesd to be ivproved usiag agrowlazow
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1.% | KITUT

[,5.1.

Aoyo-EBeologlically,

(ﬁ'{ Local topography — Undalating to flat lands

(v)
()
(d)
(e)

(a)

(b)

(e)

" Soils ~ variable, mostly sandy

Climate~ semi~arid with moistures index -10 to 30
Natural Vegebatioh - bush bo dry wocdland

Domipant land use- 11ve°tock production with some dry-
land c¢rop Tarmﬁn& and fuelwood exulo#&tlon as well

as lerge vazzettea Forestd.

Soclo-cconomically.
auénqu

Tirewood naa@mﬂ g and charcoal making relatxvoif

important, partxgularly g8 o source of c¢msh income
current level of fuelwood consumption considered o

be lov

More treud of villagization and pre-urbanization with

a corresponding increase in land adjudication’h'f R
{privatization)

Area cften foéd*deficiet.u
FELT -[EEDS ATD ?ROBLENS 70 BE SOTVED.
Pood produckion priorities will intensify causing

a corrosponding depletion of bthe tree cover zad causing
ecological degradation

Developmeut infrastructures such as feedsr roxds and
planned sattlenents with its accompanied sedentarizabion
will result in more exploitation of fuelwoods

Livestocl: production will continue to intersily causing
overgrazing

Effort must be made therefore

1) to develop more villace woodlots

2) replace the existing paszzetted native Toreste (vood-

—-land_) E(.Ln*-l‘-é‘ ‘{U ton o b“\ =

JL””U time more proou,wlve

Plant mare bPONbe Uﬁd fced,A osnks for 11Vﬁﬁbd,

1.

W
Ly

A T
pAogythot
. - - -
4) Flart rmor ortioniiuprsl and malbiepureogse oreen Too
JALE R

\ f .
s Coh WAL e !l“ l,_s‘r-i?(r',l{ i};J:m u(.tui'.

'.-D
"

L]
‘°°=vo¢r/’:§.
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DEVELOEMENT POTENTIAL AND GONSTRINTS.

To

;o 4.Vc QENERAL, DESCRIPTION.

- T
1.1, The Coastal Strip is a Dist¥lct. zope ecologically end bo
some exbent, agriculturally. The center for bthe coast
’ will thus be coumprehensive. '

1 1.1.2 Boologically, the coast has @ hoL sub-humid to 5em1-

arid climate with wood ic.: and dry forests Mangrone

mﬁQgﬂgﬁ%@ woodlandg sre also common, which are currently under
active emp101tatlon for charceal. The solls are

' largely peor and sandy. Itb agro-ecological potential
ig wmedivm to low.

1.1.% Agrnculbuxa]ly, both crop famming and Lliveatock is
_gignifieient. Tree crop planvation QCocnnutﬁ oil palio,
mecadamiay mat, cashew puts, citrus, ete) is also
important ,I Oﬂ{n Tt engpad Wilh CadavA, AL favd STm- 5 i LS

4.1.4 Socio-zcopomically, the coast is undergoing, increased
villagization, pre-urbanlzation and urbani zotion.
Area has o relatively hish rateg of fuelwood consumptbion
snd is the point of sxport of charcoal and poles, s
with Tuelwood shortaze. ‘Development infrastructures
are rapidly developing snd it has been a Specisl
Rural Development Project region in The 197 0-74 and
197478 Wational Five Tear Pilan Periods.

e <

1.2. 'HE FELT -~-FEEDS AND PROBLETS TO OVERCOME.
giel 1.2.1 Aﬂrlcuitural activities (food crops, ne,tree oIODs,
P h et g

and livestock production) will intensily 38 3
ecological instebhility.

g
o;:a-rnra:q:/i"


http:potenth.al

{ v

-
FH=

b
|

1 1.2.2. Puelyopd exploibetion will continue to sccelerabs

L thus aggravating the ecologigal halance.

!’

.23 Pppulation increases will he Tast yith s corresponding
' démand for food ond fuelwood.

T.2,%4 Development efforls wust therefore include: -
/ .
(a) Increased horticultural production
(b} Fuelwood plantations with or without agriculitural
; . food crops
{(c) Browse and fooder crop,
(d) Soil4é 2nd hsbhitet iwproving species (dincluding .
afforestatio?}
{e) Energy crops, including hydrocaroong,
(£) Bwisting Plantations i.e. coconut, chl palm,
P cashewnuts Lo includegggforts to intercrop Fuad

food crops and grazing.

——
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FPUELYQOD/AGRO~FORESTRY CENTERS
/ ‘ PPOG-RMID OO ARG *

[P RV N

VA COMMONT PROGRAM ARFAS OF FLCH CENTER

| 4 Seed 'acquisition
() Brom idcal (Kenya) Ih
(b) Ex%it Imported
(c)_FTom seed Orchards developed by the Center

4y Let

. - . -

1.e,,Leucafma, Sennania, Flamingia Alchornesa,
Glirleddin, etc which start yelding seed within 18
monthsg Lrom planting)

¢
Screening amxl evaluation of pobential species fabtleast 35 s

: ~es/center)

na

D | bstablﬁipmont and maintenance of ¢ seed Orchards » programm
under 4, above,
; T/}"hp zeed, Orﬁhda_‘w ue#derrfedwbycm~rne_ﬁnO@l*SW?“T“%“nuESQEi@S
’Qﬁ.ﬁmr@-m
!
14. Seedling production {nursery operabion) with a 200,000
{ seedlings capaciby/center.
5e Research demonstration, and extension on agro~forestry
uystehs and models, nsmely:~
(Atmodel 1 - mulfi-story plant association
gb'aodel 2 - alley or zonal systems including .
T (1) wllew (strip) inbtexcropping '
{2) Tgra-sequsnce (zonal) Tarwing
(3) Plantations/Woodlohs
ﬁc”?oﬂel ~Taunrys or Shama systew
(1) Planted woody fallows r
(2) Woody falloimcrop xotations 3
Ldﬁlmodel 4 ~ Trees in irrigated agric. (see ZL for more .
"details) =
9. Geed and seedling distribution 2ad extension
(a) sgsisgt afforestation efforts
(b) nsgdist wvoodlots and fuslwoed »rasduction srfznis,

¥



[ S

.BI

]

‘*‘—-\‘-___

1,

we

Trﬁiﬁinvkandbenhnical assistance

' (2) Nursery development and management - prachiase

(b) Post-planting assistance

(c) Piublic educational materizl (mewslebtbter, informabtion
documents and teaching materisls,

Monitoring and evaluation

.

EE
BASE, DESIGN OF TIIE RESEARCH AND DEMONSTRATION FLOTS

GENERAT.
¥ach CENTER is being located at existing (govermment)nursery
and is adjacent or at close DTOlelLJ with an agricultural tra-
«ining institutiong such as . * Parmers! Training Centers so
as to facilitabe the sraining snd extension elfort and reduce
nursery operations costs. Rach Center has 5 conventional
and 10 agro-forestry demonstration plots, sited bto Lacilitate
farmers asccess Lo bhem. The Cenbers in the uplaand savana,
semi@arid , and coastal zones will be esteblished Liwst sud
followed by those in the Hizh Potential Highlands. -

The nursery operation snd the regearch and demonstration at
the cenber will serve the training programes and detailed inf~
~ormation will ve ecollected o [acilitate evaluation and
monitorin: of the developrent vproject.

DRATON OF TUE RESEARCH TRIALS AWE DEMONSTRATION

An aftsumnt hes been made to use one basic experigenial

¢osirn fop all bhe Gepterﬂ hoth for Ghe 5pecle$ sorsening
trials and for the rsearch and demonsbration on agro-foreskry
g a2 aonbinzoag

v 1
et

fgratems(models), The c"pn*“m'nafrk desien
n on, 7). The desipgn

ekes into account and accorodabes diflerencss i» Flen
Y 7 {

“ - 3 - = -~
[

:opogr?bhic $5apinms{ flab, vndleabins, fhonl o
3

7', b - 2 /
(1) Plent Torma (Lueh, shrab, breds)
(e* FAspd laher or eecharizmad rrvic.apersfisns.

() Paribive ov marative polatian o7 Soeo 20

-



~Fh
s1th 1 A . . b
vl %nlua] food cropg s g
(e)The [food crop and/or livestock componentAconsbant-

with only the tree component being variable in both
space and time (spatisl and temporal)
(£): Nearly all of the agro-FLorestry models {described
L Zabove) are in part accomodated by the desizn.
" (@) Cost effectiveness (land and labor or capital cosb
| requirements are kept o the m3ndnvm )

~~

-~
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