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I 	 0 N 0 TEINTR 0 DUCT R Y 

USAID 	 is helping fund a three-year Renewable Energy Development Project 

for Kenya. the Project objectives are, among others:
 

1. 	 To stimulate development of low cost renewable energy technologies
 

for urban and rural populations.
 

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

charcoal, and 

3. 	 Rural afforestation.
 

The largest project component is the establishment of at least six fuelwood/
 

agroforestry centers, namely:
 

A. 	 Three in the highlands 

1, Kisii 

2. Kakamega
 

3. Eldoret
 

B. 	 Two in the Uplands Dry Savanna 

4. Ngong (Nairobi) 

5. Machakos (Upland - NW) 

C. 	 One in the Semi-arid Lowlands 

6, Kitui 

D. 	 One in the Sub-humid Coast
 

7. Kilifi
 

Each center is to include research, demonstration and extension. Each
 

center is expected to screen and evaluate at least 35 woody species
 

suitable for the ecology represented by the centor and demonstration sites
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attached to each center. 
A 200,000 seedling production capacity of 

each center is also expected at the end of the.three years. 

iThis list of potential Fuelwood/Afforestation/Aroforectry species for
 

Kenya represents preliminary effort made by some of the project staff
 

members to identify plant resources and sources for use in the project.
 

An attempt has also been made to regroup the potential spectis under each
 

of the major environments of Kenya viz a viz the project centers. A 

gener 1 background description of each ecological region is also provided 

as it relates to agroforestry needs and potentials, 

This information is being made available to potential users, especially
 

hose involved in tree 
planting programs in Kenya. Comments on, and 

reactions to this list will be most welcome. 
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IACKNOWLEDGEM2NT AND SOURCE OF INFOrMTION 

This list of potential species and the ecological and other information
 
on each species is based on communications with selected persons, organizations
 
and selected reports.
 

Persons who have been consulted include:
 

1. 
 Prof. John Kokwaro, University of Nairobi
 

2. Mr. Gunnar Poulsen, Beijer Institute, Nairobi 

3. ir. PK.R. Nair, ICRAF, Nairobi 

4. r. J. Raintree, ICRAF, Nairobi
 

5, Ms, Louise Buck, ICRAF/Mazingira Institute, Nairobi
 

6. M4r, S. Hale, e/di, Washington DC,, USA 

Conventional and non-conventional documents from the following organizations 
and institutions in Kenya have been consulted, namely:
 

1, HNER (Forest Department) 

2. JCCK 

3. NCWK 

4. ICRAF
 

'5, IDRC 

6. Mazingira Institute 

7, World Bank/Kenya
 

8, IDS/University of Nairobi 

9. Environment Liaison Center (ELC) 

10. KARl (1uguga) 

Miscellaneous information regarding tree species contained in documents 
of the above agencies has been consulted to compile the list, particularly 

with a view of assessing what is already in Kenya. 
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An atte pt hasII also been made to identify seed sources, particularly for 

experimental purposes both within Kenya (K) and outside Kenya (XR), This 

information, based on each species, is not included here. ICRAF is 

currently worleding on this information-base. But in general, the following 

cources should-be considered. 

A. 	 'WITHIN KENYA 

Kr10 Kenya Natural Woody Vegetation 

K1 Baobab Farms - Mombasa 

2 IPAL - Gatab (Marsabit)
 

13 Nginyang (Baringo District)
 

K-4 Machakos (Katumani)
 

K-5 NENR (Forestry) - Nairobi
 

K-6 FAES, MOA - Nairobi 

K-7 Ngong - Nairobi
 

K-8 KARI - Muguga
 

B 	 'OUTSIDE, KENYA 

XR-1 SETROPA Holland
 

XM-2 Indian Forestry - India
 

XK--3 Israel
 

XK-4 CSIRO - Australia
 

XK-5 Bogor - Indonesia
 

XK-6 USA - California
 

XK-7 USA - Hawaii
 

XK-8 Sudan
 

XK-9 Malawi
 

XK-10 Zambia
 

XK-11 IITA, Ibadan - Nigeria
 

XK-12 FRIN, Ibadan - Nigeria
 

XK-13 FAO - Rome
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CRITERIA USED IN THE SELECTION OF POTENTIAL FUELWOOD/
 

AF0RESTATIDN/AGROFORESTR.Y SPECIES FOR. USE IN KENYA
 

1. GENERAL CRITERIA 

The list is made for potential use in Kenya and is largely based on what 

:is available in Kenya. More emphasis has been given to fuelwood and multi

purpose woody species, particularly those with positive relation and 

interaction with food crops but with a felt-need for fuelwood. Multi

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

systIms, particularly in the highlands as land is too scarce a commodity 

to allow continued allocation of land for mono-culture farming. 

In the semi-arid zone where land is not yet limiting resource, a woody 

component is considered essential in a livestock and crop farming enterprises 

to Effectively use the limited moisture, 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
 

emphasis,
 

2, SPECIFIC CRITERIA
 

Specific crireria used to compile the list of potential species are:
 

2.1. Ecological adaptability to one or more environment in Kenya.
 

2.2. Reputed end-use and benefits
 

(a) (RED). - those more for renewable energy development 

(b) (HORT) - hortichiture 

(c) (TIM) - timber, pole, construction 

(d) (FOD) - fodder, browse. 

(c) (C) - cultivated food and cash crops 

./6 
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(f) (CONS) - soil conservation, site and habitat improvement 

(g) (BIOM) - energy and biomass crops 

(h) (MULT) - multi-purpose species 

2.3, Suitabrity of species 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 

(a) alley (strip) cropping
 

(b) topo-sequence (zonal) agriculture 

(c) woodlots or plantations
 

Model 3 - taungya or modified "shamba" system
 

(a) planted woody fallow (temporal)
 

(b) rotations (temporal) 

Model 4 - trees in irrigated agriculture 

2,4. Habit (form) 

(a) (T) large tree 

(b) (ST) small tree 

(c) (S) shrub 

(d) (B) bush 

(e) (H) herbaceous perennial 

2,5. East of propagat ion and coppicing characteristics 

(a) (S) raised from seedlings 

(b) (DS) direct seedlings 

CC) (CV) propagated by vegetative means 
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3. CRITERIA USED FOR SUGGESTED SPECIES FOR THE FOUR MAJOR 

ENVIRONMENTS (COAST, 'SEMI-ARID, UPLAND SAVANNA, AND HIGH 

POTENTIAL HIGHLANDS) 

3.1. The principal consideration is ecological adaptability of the 

species for 'the 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 production in the upland savannas, and woodfuel production, 

soil and water conservation in the highlands has been used to modify 

he list. Finally, the existing land use systems have been considered 

as the woody element must fit the type of agriculture (including 
1iyestock) or compete with. 

3,2 Some species that are known to have a wide ecological ampletudes 

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

Cassia siamee, Casuariana equisetifolia, Gmelina arborea, Chinus molle, 

Cupressus arit6nica, Grevillea robusta, etc. Many semi-arid specie 

could be.oxpected to perform well in the sub-humid and humid uplands 

and highlands near the equator or at elevations not exceeding 2 ,400m. 

3.3. 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 Tuelwood/Agro

forestry centers, namely: Kisii, 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 (Kisii, Kakamega and Eldoret) 

2, The medium potential-upland savanna (Ngong and N.W. Machakos) 

3, The low potential semi-arid zone (Kitui, SS.E. Machakos) 

4, The low to medium potential sub-humid coastal zone (Kilifi). 
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"GENTERAL LIST OF POTENTIAL 
_________SPECIESFOR 


Aberia oaffra 
Aberia rehgrosa
 

Acacia:'yrsinioa
 

Acacia acuminata 
Acacia adupondobiom_
 

Acacia albida 
Acacia aneura
 

Acacia arabica
 

Ac/icia aulocarpa 
Acacia auricalaeformis
 

Acacia baileyana
 

Acacia besteri
 

,Acacia cyanophylla
 

(A. saligna) 
Acacia cyclops
 

Acacia deabata 
Acacia deourrens
 

Acacia fornesiana 
Acacia holoserioea 

Acacia lahai 
Acacia mangiuin 

Acacia mearnsii 

(A. mollisima) 
Acacia melanoxylon 
Acacia modesta 
Acacia nilotica 

Acacia paraecox 
Acacia parkinsinia
 

,Acacia pellacaultra 

Acacia ]poctorcarpa 
Acacia podalyriifolia
 

Acacia polyacantba 
Acacia senegal
 
Acacia seyal 

Acacia spectabilis 

Acacia raddiana 

Acacia tortilis (radiata) 

FUELWOQZ/AFORESTATION/AGROFORESTRY 
KENYA
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36, Acacia tronida
 
37. Acacia turnida 

38. Acacia xanthophloea 
5d. Acacia zanzibarica 

<T Acokpznthera £nosiorium.- --T 

41. Acokanthera shimperi 

42. / Adansonia digitata 
43. Adhatoda viscosa 
44. Al zelia cuanzensis 
45. Ailanthus excelsa 
46, Ailanthus glandulosa
 
47. Albizia chinensis 
48. Albezia cariaria
 
49. Albizia falcataria
 
50. Albizia gommifera
 
51. Albizia julibrissin 

5?. Albizia lebbeck 

53. Albizia procara 
54. Albizia stipulata 

55. Albhornea cordifolia 
56. Ainus jorulensis 

57. Alnus rubra 
V8. Anona squamosa 
59. Anthonata marcrophylla 
60. Apodytes dimidiata 
61.C.~r
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II THE IAJOR EWIRONNTS AND SUFFESTED SPECIES. 

A. 	 HIGH POTENTIAL HIGHMANDS. 

KISII -CENTER 
KAKiEGA - CENTER 
ELDORET -CENTER 

EVELOPMnENT POTENTIAL AND CONSTRAINTS 

GENERAL FEATURES OF TE KENYAN HIGHLANDS 

+1 1. 	 At least three centers are planned to be sited in the 

highlands. The Highlands are described by the gereral 

term9 "High Potential Highlands" estimabed at 9% of Kenya's 

landmass or 53,000km (Hosier,1981) though they show wide 

range 	of conditons and ftdevelopment opportunities. These
 

differences will be reflected in the species choice and 

the agro-forestry model to be used at each Center. 

1.2. 	 In general, the highlands are said to be the hardest hit 

by fuelwood shortage but they also represent natural 

environments (soil and moisture) with the highest potential 

for annual plant bione ss production (i.e.15-25Qm/ha/yr, as 

compared to under 4m/ha/yr in the semi-arid zone). This 

fuelwood shortage is aue to 4) high density population 

dependant on fuelwood, ?natural forest and woody vegetation 

which was the traditional source7i largely replaced by
 

food and-cash crop agriculture, (i.e.maize, wheat, tea,
 

coffee, etc.), dairying, and by industrial forest plantation,
 

c) te lack of native trndition of planting Ioclvood, and
 

d) relative scarcity of land and labour for fuelwood
 

planbing and maintenance.
 

1.3. 	 Local topography of the hihlands is typically gentlhy urd

-ulating to steep slones where averago hillslore gradients 

6gia range from 10% to 20%. The highlands also recivte high 

annual rainfall. Thus, both the high rainfall and steep 

local topography Pev rzor'tnb beerinc on soil croiioa 

depending on t7re of le: une practices. Fored r. 

looot soil at the reta :2 0.2-0.3 bone/hn/.m "m-ilt s: 
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loss from agricultural lands (i.e. eastern side of Mt. Kenya) 

ranges between 2b and 40 tons/ha/yr (Dunneetal,1981),Pig I 

shows typical rate of soil-loss at different degrees of slopes 

and 've etation cover, illustrating the effectiveness of 

permanent ground cover. 

14.The most 8 9able that be 	 from the highlandsuy crop can harvested 

is WATERoto feed the perennial rivers such as the Tana river 

whtch are the lifeblood oC the4 arid and semi-arid zones of 

Kenya and where hydrdopower is also derived from. Land-use and 

rvulal settlement and the building of infrastructures (roads, track 

et6) must consider this important role of the highlands. Permanent 

ground cover must be an essential feature to consider. Fig 2 

illustrates the hydrological balance sheet from a highland zone 

-(Getahun,1981),-

1.5. 	 The highlands, not only are they heavily populated, but outside 

urban and pro-urban centers, they typically have a dispersed 

homestd. pattern of settlement unlike the arid and'semi-arid 

zones which typically have village patterns. Therefore, village 

or community patterned agro-forestry models may not be a~plicable 

in the highlands. 

TRADITIOUAL AGRO-FORESTRY/FUELMOOD PRACTICES IN TE KENYAN 

HIGHLADS, 

Y. 2.1. The tradition of growing both subsistance and cash crops 

is strong in the highlands where nearly all of which are 

crop commodities (tea, coffee, pwrehrum, maize.,tc). The 

rate of adoption of these new crops such as hyo.rid maize 

has been rapis larcely due to good market prices and develop

-men7 policy. Farmers had been eager to go into coffee abd 

tea frewAd which normally take nore than five years fof 

the first harvest, without -overnment help. Similarly fcrmers 

have taken ddrying and liitted sieep - - . n, bt'sed 

on 	 nodern or imnrovod breals, ie nrterprises npr'zeT 

onoculttre 'nlika he of sore ::t:t01g tr'diIiozal fcC 

('mic, 	 orn ,, aae h letter 'row-nin:ie: 



/.2.2. 	 Opporbunities exist for irrigated tree crop agricultvre 

including the use of one of largest fresh water lakes, 

L.Victoria. The use of seasonally wet bottomlands is 

d1so mimimalv Ncqk gut should increase, particularly to 

gtow trees, maximum use could be made if the incoming 

radiation o(photosynthetic energy potentialj if 

irrigation and lands with high water table areutilized. 

2. 	 There is hardly any tradition of planting fuelwood. The 

main source of-Luelwood have been the gazzetted forests 

as they are converted to softwood industrial plantations 

under the "SHIAMBA" System and from private plots, trees 

plantod near homesteads such as EcalTis Spp, trees 

plan ted as crop field boundary plats ('o-dia. roc "p,Glyressue, 

Grvilea) ,Black Wattlc), which are prunned or pollarded 

and serve as (lomestic uLwood sources. 

2.4'. 	 Some fruit trees such as manCo, avocado, loquat are 

planted near the homes and these occasionally se3ve as 

souces of fuelwood, with age, as well as pruned branchet! 

from coffee "arms. 

as Napier 	grass (?enricatum/.2.5. 	 Some established pastures gBuch 
puroureum) 	 often have scattered Croton (Planted or retindd:f)
 

that may serve, in times of need, as fuelwood and
 

conotruction source 0o
 

.2.6. 	 The most common topo-sequence agricultural land-use
 

consists of:
 

(a) 	 Bottomlands (foot hill) -maize and banana with soie 

vegetable crops 

(b) 	 Mid-Slooe -Coffee mixed with Grevilleoa Beans and 

.maize o+ devoted for tea growing. 
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11Y.3.2.
 

.(c) Hill Crest - homestead with planted fruit trees, 

Grevillea, Croton, Black Wattle and some live hedges 

(i.e. Euphorbia, Lantana,etc) 

BlacF Wattle (Acana mearnsii)plantations under a 10-year 

rotation such as in Eldoret ha been successful and has
 

led to Blackwattle to be grown by'small holder farmers, 

largely to sell-as poles.
 

B A. T's pracbices of requiring tobacco growers to-be 

to plant woodlots for later use to bcure tobacco is a 

positive experience to potentially wider practice of 

woodfuel establishment. The like4hood of energy (tree) 

crops competing with coffee o tea may not be impossible, 

THE PLACE AIND OLE OF FUELWOOD/AC-RO-FORESTRY CENTERS IT 

HIGHLATS. 

-Food, cash (from sale of cash crops) and/or dairying) and
 

woodfuel needs will continue to inceasein the highlands. 

Thus, the pressure for land will continue to increase. 

Economic returns to land and labour are, prot&ly higher 

from perennial cash crops (tea, coffee) and darying than 

from traditional food crops. These could be mfade even more 

profitable if inter/ .nped with food crops, hence the need 

fpr agry-forestry system of land-use, but making sure that 

farm labour recuirement are not increased. 

Incoming radiation (for photosynthesis) and moisture 

(rainfall) are sufficient to support more than one layer
 

of crop on a ziven land, Tree forms can effectively 

bridge the dry--season gap by utilizing sub-surface 

moisture and nineral nutrients end can contributr: 

io site imp'rovu'et. Strtifiction of several co~Krble 

aobe nessile. oth food end 

-roduotion )s well as livrestock production can be 

acc~ad~z1-'ttd~rthis m:H~iarcjilLtr ~ 

/ c-''-I.,
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parbicularly when prunning and/or pollarding is done 
before planting of annual crops. Croton magelora 
is one such (native) tree species that may prove to 
meet these conditons, particularly when planted in a 
row-cystem.
 

1.3.3. 	More aggressive 1 byrfast growing woody species, such 
as Eucalyptus §2p. Cassia siamea may need to be piunted 

bjotolef5 .	 into dense,.g3*v-es without attempting to undersaV or 
make r provision for grazing under them. These could 
be planted near the homes, away from the crop and pasture 

' fields. The harvesting cycle of these woodlots needs 
J 	 to'be as short as five years or less instead of 7-10 

years or more as is the case for blackwattle and 
Eucalypts Spp, if grown for marketing the productjcnU. 
beyond family needs if cash income is considered. Fast 
growing species of Leucaena, Sesbania, and Mimosa can 
reach harvestable age evey three years or less and can 
be intercropped with food crops and, where, with more 
frequent cutting (2-5 times/yr4), they can also serve 
as fertilizer sources to the food crop system, there-by
 
reducing or displacing the need to buy inorganic
 
fertilizers. 

1.3.4. 	Despited the long experience of forestry research in 
the highlands, information on fast growing species, 
outside 	 those for inudustrial forestry and ornamental 
use, is 	lacking. Much effort needs to be expended to
 
quickly 	generate such information. 

..... /6 
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FUELWOOD/AFFORESTATION/AGRO-FORESTY SPECIES. 

1*, ror) PROP HOLIEL EID-USE 
Aberla caffra S DS  2.3 11ORT, CONS 

2, Acacia dealbata T DS. S	 1.2.3 RED,CONS. 
3. Acacia decurrens T Ds.s 1.2.a RED,0ONS,,FOD 
4.j Acacia mearnsii ST DS,S 1.2.3. RED,TIM,CONS, 

MUTTI. 

5.Ailanthus grandulosa 
18,.

6. /jAilenthus excelsa
 N

7. 	 Albiia falacateriia T DS RED, TIM CONS. 
8. 	 Arucaria anguisti f0- T S REDCONS 

18

-lia
 

9,, Arucaria qalamnaris S TIM
 

10.	 Arucaria eounningha 1 TIM 
-mil
 

11.	 Arimdo aroa alpina 2,3, TIM, C0I)S 
12.	 Bridelia miorntha RED 

15.	 Budleia spp. CV 1,2,3 RED 

14.	 Calliandra calothy- DS 1,2,5 RED,CONS 
-rsus 

15.	 Caesalpina. decapeteaLe DS 1.2.3 CONS RED 

16.	 Gallistris Spp. 

17.	 Cassis siame SDS,8 1.2.3 REDT:IM 
18.	 Casuarina equiseti

--folia 
vs
/8 RETDTIM


*1,12.3 
19. 	 Cat ha edulis DSCV 

20. 	 Cod rela 'nexicana 2.3. 
0
EED,TIM

21. 	 Cel tis africana 1.2. 
22. 	 Gof foa arabica' S 7 2 

23. Croltelhria SEP')% DSC 2 CONS
 

24, Cor dia abyssinia Ss 1.2.3 TI ,PED
 
25. 	 Cor dia alliodora S 1.2.-. TICI:,RED 
26. Cro ton marcostachys 1.2,3.
 
27., Cro tor megaloc.rpa "ED, TTN
 

23.	 1.2.. 

29. 	 Cap ressu.s 1ss.itaic 1.2.3. t 
TI 	 "--

I.	 C C 6.30. 	 Lov: "IS'S 
,tlina_ _rn .,x	 1.2.3, 

/, 
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'3-3?' 

FORM PROP MODEL END USE. 
'Il 

Etythiina exce aT VC 1.2.3. Cons 

Erioborium japonic

- ST DS 1.2.3. HOTT,RED
 

34/. Eu0alyptus camal

-dulensis T S 2.3. REDTIN
 

35.56. Eucalyptus citrio-

T S 2.-3. RED,TIM 

Eucalyptus cladocl ax T ' 'S 2.3, RED,TI'1 

357.36. Eucalyptus deglupt a T S	 2.3. RED TIM 

38. Eucalyptus gobulus T 2.3. RED , TIN
 

3) Eucalyptus grandis T 2.3 RED, TIM
 
S
 

40. Eucalyptus maide-	 RED ITIN 
S
 

-nii T 2.3. RED, TIM 

41, Eucalyptus saligna T SS 2.5. RED TIN 

42. Eucalyptus viminal js T S	 2, 3, RED, TIM 

43. Ficus carice ST IORT 

44, Flamingia congesta B COVS 

45, Gliricidia sepium ST 1.2.3 CONS ,RED]
Cons, RED 

.46. Gmelina arborca T S89	 1.2,3. 

47.	 Grevillea robusta T S 1.2.3. TIN 5RED 

48.	 Hakea saligna 

49.	 Jacaranda mimosi

-folia T DSDSVC 2 HORT, 

50 Lantana camera S 2 RED ,C1TS 

51.	 Leucaena esculenta ST 2.3. REL,FOO,1.TLUTh 

52.	 Melia spp. - DS 1.2.3. RED 

Maesopsis eminii 

54.	 Mangrifera indica T DS S 1.2.3. HORT,RED 

55.	 Harkhamia hildebra

-ndtii 1 ,2.5. RED ,orT
1.2.5.

56. 	 iMarkjnmia platucer;-f T 1.2.3. FED 

57. 	 Markhania tipa RED 
irEDp8. 	 Milleiia dura STP 1.2.3. 

.COC59. X.,no-a 2osbrel la 0 .1ST
USS	 

1.2, SREt 
YC 

? m60. Poruas sJlta	 2. 3. 
vS,8	 fO?'" 

61 .01e Wrices	 1.2.3 I, 

-L	 rtOr.'JI62. 	Pennicot:r. p'r"ren 2.3 
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FORM PROP DODEL END USE 

63. 	 Persea amer
 
cana '1T DS 1,2.3. HORT
 

2864. 	 Pinus patual_ T 1.2.3. TIM, RED 
6 .	 Pinus radiata T> 1.2.5., T nRED 
66 Poptillis deli

- Yoides ST'\" Va 1.2.3.1 RED 
67. 	 Polyscias 

' kugensis GT RED 
68. 	 terocarpus Sp T 1.2.3. RED 
69. 	 1 inica granetun s DS 1.2.3 HORT 
70.Pygium africanurwl T 1.2.3. TIM,RED 
71.Rhus natalensis ST DS RED 
72. 	 Sananea saman T 1.2.,3 RED ,CONS. 
73. 	 Schinus molle T D8S 1.2.3. RED 

-74. 	 Spathodea camp 

-nulata T 1.2.3 RED,TIM 
75. 	 Thea sinensis B D 1.23. HORT,0 
76.Tipuana 	 tipa. 

(T.5peciosa) RED 
77. 	 Trama orientali s RED 
78. 	Typha spp. H VC 2 BIOM 
79. 	Vitex keniensisl 8S 1.2.3 TIM,RED 
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B. UPLAND SAVANAS O

(TIM NGONG, (nAIROBI). CENTER.

11. 	 DEVELOPMENT POTE NTIATL D CONSTRAINTS 

11 General Situations 

1.1.0 	 Both ecological conditions and demand and consumption 

Of fvelwood in the Central Province and Uplands MachaRos 

justifies the establishment of one Fuelwood/Aro-forestry 

Center, though this was notApecified in the Projoot 

Doumentr.Pt#.4, 

1.12 	 lcologically, Ngong represents upland cavanas with medium 

to low patentials, largely due to edaphic (heavy black 

cotton soils) and rainfall. As a consquence, aCricultural 

crop farming is not intense nor signigicanty despite the 

excellent markot opportunities from Nairobi and oher 011.5 

urban centers. Livestock production is, ho'nver important. 

1,2 IMPORTANCE OF FUELWOOD PLANTATIONS AND CONSUMPTION 

02.1 	 Currently, 50% (or 6,000ha.) of the~total fuelwond 

plantations in Kenya are centered around Nairobi and 

Machakos district and the woodland, of Ngong area itself in 

currently under heavy exploitation for charcoal vakitn. 

1.2.2 	 Nairobi and Cenatral Province account for 20% of the total 

fuelwood conuumption and Neirobi alone accounts for wool :n 

45% of the chrooal cosumption. 

2o3 	 Nairobi itcelf acts and orvnes n tha lending csrtcr far vr'n 

rseedlinS distribution to other parts of the Env.01C2: 
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SPECIESIT PROP. AGRO-FORESTRY PRIMARY 

METHOD MODELS USE 

S28. fristantia coniferata Troo seeding 2,3	 Ftichioode 

PolesL tinbor 

29. Tipanna tipu f! .pecaih Tree Seed 12,3 
30. Venaesia ereztiali .a Soed1 Food 

32. 	 'prooopie cineraria
 

Glirividin sepin
 

k 



. I4 . 

88 O TRY 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree
 

Tree
 

Tree 

yso Tree 

Tree
 

Tree
 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree ohrub. 

Tree-shrub 

Tree 

True'eee
 
TLart-shruu'
 

UPCIES 

PROPAGATION
METHOD 

Seed/seedling 

Seel/se'edling 

/seedling 

Seed lingseed 

Seedling
 

Seedling
 

Seedling
 

Seedling
 

Seed 

Seed/seedling 

Seedsacedling 

Seedling 
if 

Seed cutting 

Seedling 

Seedling 

baedseedling 

toedseedling 

neediling 

seed.seedling 

seedling 

seetdsee l n 

AGRO-
FORESTRY 

2,3 

203 

1,2,3 

2 

a20 

12,3 

213 

12,3 

2,3 

1,2 

1,2,3 

1,2 

PRIMARYUSES 

Poletanning 
fuelwood 

Poled hoC1wo 
soilema. 

Fulod,aci 

Poletfueluo 

soil orcas 

fuetwood 

Fuelwood 

Timbr,pde, 

fuelwood 
it 0 

Pole 9 fuelwuo 
1~ it 

it I 

Soil oyt? 

pulp*pole, 

timberfuel 

Tiaber Ipole 

fuelwood 

Brovrae 7fuel 
adail tecy' 

Broweisflea 
oodeoil c" 

Fuelzc 
ua-Poo 

coj1'-.2 

5, 
6. 

70 

9. 
106 

11 . 
12. 

1 3~V3
,14. 

15. 

16. 

18. 

19. 

20. 

21, 

-r 22. 

-.... 
23. 
24. 

25. 

426. 

*'I LII 

22. 

C AS STXETIAL FUELWOOD 

tct Acacea raearmai 

2 i Acacia melaorylon 

3o Acacia 

4 Albizia (hinensis 
-p, 

Cassia siamea 

Ct I cend rruCc rtpL 
Cas, arina cnnninghaiU± 

Cas arina equisitifolia 
Cedrala toona 

bedral a .ri-anacoretka 

Ceratonia siligue 

Croton 2acrost ach 

Groton aeglocarpa 

Eucalyptas fam -SC 

Eucalyptws 7'ad 

sucalyptus 
*-R wftwicA)u, 

Erythrina ff 

Gmelina arborea 

Grevillea robusta 

Leucaena esoulenta 

Leucaena lecoceephala 

,>oa cbv0ftaqas id o c yy 
Molia volkensi 

Hflia azadrichta 

Schinus molle 

Sacbania 3randiflora 

spathodia campanulata 



SEMIARID -ZONE.
 

KITUI AND LOWLAND MACRAKOS CENTERS. £1
 

DEVELOMFENT POTENTIALS MD CONSTRAINTS. 

1.1. 	 General 

Two "Centers" are being planned, one at KATUNANI(MACKAKOS) 
and the other at KITUI. A common list of potential species is made 
only to/reflect their ecolo'gigal similarities though the two 'Centers" 
repr sent differing Socio-ecomomic conditions and final species 

*choi e will need be consider these differences. 

1.2 	 KATUJKAI (MAORAKOS) 

1i2.i Agro-ecologically 
(a) 	 Localtogag,; - dissected with rolling hills and 
(b 	.valleys with dry river beds 

Soils - generally sandy soils and murram dominate but 
vertisols areuncommon 

(c) 	 Climate- semi-arid but with more b9-model distribution 
(d) 	 Natural Vegetation - Aceaia woodland,but much altered 
(e) 	 Dominant land use;dryland crop farming and livestock 

-land now much degraded as ,a result. 

1.2.2. FELT -NEEDS AND PROBLEMS TO BE SOLVED. 
(a) 	 Improved-or increase bree cover, especially on slopes 

and hill cresb (top) to reduce soil and water erosion. 
(b) 	 Increased browse and fodder production to reduce crazing 

and tree lopping pressures. 
(c) 	 Increased fuelwood production to reduce the acute local 

firewood shorbage where more than 65% of the population 
is now said to use charcoal due to local wood shortnges 

(d) 	 More production of horticultural end multi-purposo 
/tree? 	 crops to generate more cash income and improve 

local diets. 

(e) 	 Rural cash and incomie rzeed to e itproved usingao 
systons of landt-use. 
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1,5 !KITUI 

(d 


(b) 


(c) 


(d)
1.-1.2roF

(e) 

.t.2,; 

(a) 

(b) 

(c) 

(d) 


1.3,5 
(a) 

(b) 

(c) 

(a) 

Local topography - Undalating to flat lands 

Soils - variable, mostly sandy 

Climate- semi-arid with moistures index -10 to 50 
Natural Vebatiofi -- bush to dry woodland 

( --o 1Dominant land use- livestock production with some dry

land crop farming and .fuelwood exolo Ation as well 
as large ga'zzqtted forests. 

Socio-oconomically 

Firewood E ing and charcoal making relatively 

important, particularly as a source of cash income 

current level of fuelwood consumption considered to 

be low 

More trend of villagization and pre-urbanization with 

a corresponding increase in lard adjudication' _ 

(privatization) 

Area often food-deficieb., 

FELT -NEADS AND PROBTEMS TO BE SOLVED. 

Food producbion priorities will intensify causing 

a corrosponding depletion of the tree cover and causing 

ecological degradation 

Development infrastructures such as feeder roads and 

planned settlenents with its accompanied sedontarization 

will result in more exploitation of fuelwoods 

Livestock production will continue to intensiCy causing 

overgrazing 

Effort must be made therefore 

1) to develoc more village woodlots 

2) replace'the existing gazzetted native forests (wood

-land.) 'sYJ-4 4o, Pc ( 6 time more producbive 

species such as Encalyptt.s, Gassia, Qeviileaetc, 

31)Plant rore -r4 feddr. bpnks forli;sccbrow_ rr 

4) Plntjore hs 0: ~ n u.t-u":s'~;~ 

C * '~ 
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/, 

'UHE v1JB-HTUMTDAT TOWAD WP.E~NZT1 

1, DEVELOPMENT POTENTIAL AND 0ONSTRINTS. 

1.1/. 	 GENERAL DESCRIPTION. 

1.1, The Coastal Strip is a Distet. zone ecologically and to 

some 	 extent, agriculturally. The center for the coast 

will 	thus be comprehensive. 

the coast has a hot sub-humid to semi1.1.2 	Ecologically, 
6 earid climate with woodvu.1 and dry forests, Mangroy

which are currently underwoodlands are also comuon, 

active exploitation for charcoal. The soils are 

largely poor and sandy. Its agro-ecological potenth.al 

is medium to low. 

1A13 	Agriculturally, both crop farming and livestock is 

- significient. Tree crop plantation (pconnat, oil palm, 

mecedamia nut, cashew nut, citrus, etc) is also 

important, Opn iti-kcrtpU1 61))y c AWAt;1M, ira-5i"' Cr//S 

the coast is undergoing increased1.1.4 	Socio-economically, 
villagization, pre-urbanization and urbani votion. 

Area has a relatively high ratep of fuelwood consumption 

and is the point of export of charcoal and poles, thus 

with Tuelwood shortage. Development infrastructures 

are rapidly developing and it has been a Special 

Rural Development Project region in the 19e-74 and-

Five Year Plan Periods.1974--'?8. National 

4.2i TBE FELT -N lTrDS AND PROQBEV~S TO OVEROONE. 

j - 1.2. I' Li i.ftural activities (food crops, th4e. tree crors, 

and livestock production) will intensify 2- ' 1S 

ecological instability. 

. I - I- -/1'. 

http:potenth.al


1.2.2. Fuelwood exploitation will continue to accelerate 

thus aggravating the ecological balance. 

1.2.3 	Population increases will be tast with a corresponding 

'ldmand for food and fuelwood. 

1.2,4 	Development efforts must therefore include:

(a) 	Increased horticultural production
 

(b) Fuelwood plantations with or without agricultural 

food crops 

(c) 	Browse and fooder crop,
 

(d) 	 8oiler andihabitat improving species (including 

afforestationI 

(e) Enerzy crops, including hydrocarbons,
 

(f) Existing Plantations i.e. coconut, o$l palm, 

cashewnuts to includeefforts to intercrop -;325 

food crops and grazing.
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III FUELWOOD/AGRO-FORESTRY( PROGRAflS T2iSI 
CENTERS 

A COMMON PROGRAM AREAS OF EACH CENTER 

-

2. 

A Se ,acquisition. 

(a) rom local (Kenya) '" 

(bj F oin Imported 
(c) From seed Orchards developed by the Center 

i.e. ,Leyucaja, Serninania, Famirnga Alchornes, 
Qi1ric~dir etc which start yelding seed witbin 18 
months from planting) 

Screening and evaluation of potential species 4atleast 35 
-es/center) 

speci 

'9. 

* 

Establishment and maintenance 

under A, above. 
jTh, Z~e ed oih e -e--rvsrnter 

<h.ac&ove-.)

of p seed 

-nt 

Orchards 

Cist 

for programnm 

1 erte 

4-. Seedling production (nursery operation) with a 200,000 

seedlings capacity/center. 

5. 

. 

Research demonstration, and extension on agro-forestry 
systems and models, namely:

(<Thfodel I  multi-story plant association 
(b' model 2 - alley or zonal systems including 

(1) alle77 (strip) intercropping 

(2) To o-sequence (sonal) farming 

(5) 'jlant ations/Woodlo ts 

(.4 Uozl 3 -Tauncy- or Sharma system 

(1) Planted woody fallows 

(2) Woody fallow-crop xotetions 

§dimodel 4 - Trees in irrigated agric (see T for more 

details) I 

6. ' Seed and seedlinz distribution and extension 

(a) assist efforestation efforts 

(b) assist wcoCJlots and fu--lvood producton effotz 

I 



7. 	 TrAibing, indechnical assistance 

I (a) Nursery development and management practice 

(b) Post-planting assistance 

(c) Pfrblic educational material (mewsletter, information 

documents and teaching materials,
 

8. k6nitoring and evaluation
 

B. 	 BASiT DESIGN OF TI RESARCH AND DEDONSTRATION PLOTS 

)EachQGWTER is being located at existing (government)nurn3ery 

and is adjacent or at close proximity with an agricultural tra-

Centers so-in.ug 	 institution such as I' Farmers' Training 

as to facilitate the training and extension effort and reduce 

nursery operations costs. Each Center has 5 conventionfl 

and 10 agro-foresbry demonstration plots, sited to facilitate 

to The savana,farmiers access them. Centers in the upland 

zones will be established first andsemi@arid , and coastal 

followed by those in the High Potential Highlands.
 

and the research and demonstration atThe nurenry operation 

the center will serve the training programes and detailed in 

-ormation will be collected to Iacilitate evaluation and 

monitorinl of the developieent project> 

2 DRSTOU OF THE RESEARCH TRIALTANDWPONSTTOwl 

one basic experimentalAn atteunit has been made to use 

d.sirr for nll t'e Centers' oh for uoe species scr enifg 

the rsearch and demonstration on agro-forestrytrials ard for 
is a cotit'etsripstsms(iodels). The experiveratn1 design 

funcbion design modified froin leesdal±(1967). The design 

tkes int:o account and accorocates differences i. 

b)lT for shhrab , - _ i.tr 

(b)P~t fo~~3(buvsh, shru21b, treK7Y 
r cOf~ti ~ ((I,' thr.4 lnter or' 



with annual food crops. 'y 

(e)The food crop and/or livestock component consbant-
A
 

with only the tree component being variable in both 
space and time (spatial and temporal) 

(fr Nearly all of the agro-forestry models (described 
above) are in parb accomodated by the deoign. 

(g) 	 Cost effectiveness (land and labor or capital cost 

requirements are kept to the minimum) 

/ 
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