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FOREWORD

The Dryland  Silviculture Divisioyr of Kenya Forestiry Research
Tnstitute (KRFRT) was constituted to help identify priority

problems regquiring forestry research and to co-ordinate
collaboration with NGOs and donor agencies working 1in similar
Nreas, Qeminars are one of the primary avenues through which

KETRT can offeclively realivze this mandate.

The state of the art on how to grow trees in high potential areas
is generally  well understood. In the Arid and Semi-Arid Lands
(ASAL} the situation ie different because the technologies for
growving Lrees are much less understood. This situation has made
it difficnlt to provide practical afforestation protocols for
given arens, T addition, there are other considerations to be
made when plauling trees in the ASAL of Kenya.

These include: social jesues {1and use and tenure, and community
organisation}) and economic consiraints {lack of monetiz

o economy, poor transport and  marketing systems and poor
understanding of long-term cosl henefit appraisal).

In order for the Dryland Silviculture Division specifically and
LEFRT in general to play a leading role in co-ordinating the many
arganisalions involved in dryland foresbry initiatives, a seminar
wne ordganised nt Embu from 201 li. 25th  Febhruary 1988. This
ceminar was  ahle Lo deline (in prepa raLion for the workshop on
soelting national Torestry resonreh priovities) medium and long-
Levm resenrch  priorities, ohjeclives and slrategies for research
and development in the ASALL. Thisx was a necessary step that has
conveniently complimented the ailisities of the bigger workshop.

The seminar was sponsorosdl by TMI as part of its Forestry Research
Programme. KEFRT wishes 1o {hanl: the TForest Department, EMI
(ODA), NORAD, RTDS, GTZ, FINNIDA, DANIDA, JICA, FAO and other
institutions for their assistance ‘n organising the seminar,

The 28 participants came [Trom GOK  and the project named above.
Our thanks to those who presented a total of 14 papers, which
when published will forwm i valuable new reference source for work
in the ASAL ol  KRenya, we would also like to thank Mr., Tom
Barivett Tor being instrumental in procuring funds to support the

seminanr,

J.A. ODIRA
DIRECTOR, KEFRI




ASAL FORESTRY RESEARCH SEMINAR

OPENING ADDRESS BY Ii.G. WAMUGUNDA
CONSERVATOR OF FORESTS R.A.E.S.NAIROBI

Iadies and Gentlemen,

In many areas ol the world including both developing and
developed nations, arid and semi-arid lands are "being
elffectively destroyed al. =a rate that appears to be
accelerating. The process of conversion of productive land
into desert-like wasteland is ohservable in most continents.
There is widespread mismanagement  of domestic and wild
animnls resulling in over—-stocking, overgrazing, destruction
of vegelation, loss of soil and interference with the
hydrological cycle. - The damage done may be virtually
permanent in its effects in some parts. Other parts are
redeemable. ‘ :

The developing world suffers more because of the relatively
greater dependence on the land for human existence besides
grazing, cultivation, provision of wood products such as
charcoal, fuelwood and poles. A few owners of domestic
animals, charcoal burners and fuelwood cutters may receive
high short-term profits by the mining of plant and soil
resources that could otherwise yield long-term benefits to
the many. This poses the gr=atest conservation dilemma to
mnany governments and therefore knowledge of how to manage
such lands is constantly being sought by government
agencies in the countries involved. The research for this
Knowledge, its effective application and effective control
over land-use is of extreme importance particularly to
developing economies.

Kenya faces serious land-use associated problems, namely:

1. Lack of agricultural gelf-sulfficiency.
2. Lack of enough productive {farm-lands- to encourage
resettlement and expansion of the agricultural

productive base.

3. Over population of the urban centres with the attendant
over subscription on infrastructure facilities.

1. Increased unemployment .,

5, Inek of adequale income for farmers on marginal lands.

6. Loss of tax revenue beceause of the above.

7. Inereased oulflow of land currency [lor food importation
and generally noegat Dve pressures on Kenya’'s

international balance of payments position.

-~

The country must not only 1ustore productivity on the arid




ol oot oo bl Tovipels Tat thyosh centarices  of wmis-use but

st alsi sceh owase o increaszing prodoclivity on these
approsimatels 175,000 square  kilomebres  or 82% of the

nalion’as Yand aren through:-

1. Eslabliching coriteria for determining agricultural
production and development potential.

2. Tdentifying possible ~onstbraints on agricultural
intensification.

2. Recommending the most appropriate types of agricultural
inlensification for individual areas in a manner

consistent, with social and ecological needs of the
areas.

Worlk along these lines has  slavted in the districts-
Machakos, Sinya, Soulth Nyanza, Tailla Tavelao, Baringo,
Turkana, Kitui, Tsioleo, Meru and  here in Pwmbu. Hitherto
considered god-Torsaken lands nre seceing rays of hope wilh
resloration and enhancement  of  productivity of previously
depleled arens.

Howoser, 1L is nol yol Uime to be complacent. The task ahead
is  heavy and  formidable, particularly in planting and
rescoding water  catehments,  denuded lands and other areas
gripped with chronic incidences ol wood shorlages.

The Kenya Forestry Research  Insbitute {KFFRT) is to be
congratulated  Tor  casting eyes on the Arid and semi-Arid
Tands of Kensa. This i an extremely bold  step which even
cngles  ond  angels  Pike  TORAT, BRTJER Instilule, KARI and
Fenyan Forestrey Deparviment feared Lo tread. What of the
Lordles of  olimatic, odaphic, vegelation, fires, drought,
ol my tinda of  gracing animnls that charnceterise these
Vivnela?

The nation is lockhing up to joeun  for solulions to the
problems  of  the ALS. AL Powever the past mistakes of
altempting to Tpoee o pattorns  of hehaviour upon
traulibion=bound people (The modority  of  whom occupy these
Tands), must  he avoided  hy all  of us. Fecolougists have 1in
particular been guiltly of tlhowing such  problems under the
carpet as  belounging Lo anthrcpoloegy, sociology and politics
and not ol their (ecologisls) concern., .

Reaeareh without concern for practicat application is like a
hall-baked loal of bread. Ve omust bhe concerncd with all the
“economioe, sociologionl, culbural, anthropological and
ccological aspects,

Wilh these few  worsds I 1vov¢  pliasuare  to declare this
A.S.A.L. Foreslry Rescmars h Scminnr, opoeh,

B.G. WAMUGUNDA




SEMINAR OBJECTIVES

ASAl, TORESTRY RESEARCH
( FEBRUARY 23 - 25TH 1988, AT EMBU )
Objectives

1. To Familiarize and intrvoduce participants to the various
AATL foreslry resenveh projecls nnd personnel in Kenya,

2. To develop  sysblemalic communicatinnsg  betweoen ASAL forestry
projects and KEFRT. S

3. Ter dnfine medium and long term research  priorities,
ohjectises and  stralegies for ASAL forestry research and
development

1. To produce o summary report  of  ASAL research findings to
date  For practicing [foresters, researchers and other
interested partices.
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WAYS TO IMPROVE SEED SUPPLY IN KENYA
by

Gert Rode
Kenya Forestry Seed Centre, Muguga

ABSTRACT

There 1is an increasing demand 1in Kenya for trees and iree
products and, consequently, for high quality sgseed of defined

origin. The Kenya Forestry Seed Centre, Muguga co-ordinates
procurement, storage and distribution of seed from most Kenyan
ecological zones. The organisation and methods used in these

processes are described and users of the seed stores facilities
are requested to make use of available information to assist
optimal operation of the Seed centre.

1. INTRODUCTION

The growth rate of Kenya’s population results in an expansion of
agricultural acreage and an exponentially increasing need for
timber, fuel, fodder and tree planting for erosion control, water
catchment protection and other environmental benefits. A basic
requirement to meet these demands for the foreseeable future is
large scale production of vigorous, locally adapted plants
derived from seeds of high quality and defined provenance.

It is the objective of the Kenya Seed Centre to procure forest
seeds in sufficient quantity and quality from seed orchards,
certified seed stands and selected trees.

Seeds are expensive and delicate goods which have to be treated
carefully. Every person involved in seed handling is, therefore,
requested to make the best use of a seedlot. In turn, the Seed
Centre must optimise organisation of seed collection and
extraction, develop and recommend suitable pretreatment and
storage methods and minimise the period of delivery to the
consignee.,

2. ORGANISATION

The Kenya Forestry Seed Centre at Muguga is a sub-programme
within the Silviculture and Tree Improvement Programme of the

Kenya Forestry Research Institute (KEFRI). The Seed Centre
handles seed collection, extraction, cleaning, testing, storage
and distribution. Seed collection is largely decentralised to
six seed collection centres at:

- Gede

- Kakamega

- Kibwezi

- Londiani

- Nyeri

- Kitale




Thus, most ecological zones of the country are covered. Special

emphasis has  been  pul  on semi-arid areas and on indigenous
gpecies., The collection centres forward the seeds after
extraction Lo headquarters at Muguga for further processing. In

addition to Lhe work in the collection centres, the headquarters
also conducts seed collection within the viecinity of Muguga.

3. SEED COLLECTIOCN
3.1. Seed sources

Seeds of the two most important plantations species Cupressus
Jusitanica and Pinus patula are collected mainly in clonal seed
orchards, where we have a broader genetic base than in
plantations or - as is also the case with Eucalyptus species-
from certified seed stands with a size of at least b la and with
superior phenotypical performance. Indigenous plantation species
from high potential areas like Juniperus procera, Maesopsis
eminii, Prunus africanum, and Vitex keniensis are obtained from
selected seed stands in various dislricts. Seeds of tree species
in natural stands both from the Highlands and semi-arid areas are
increasingly collected from selectled, non-related individual
trees within a defined area. Th.s is also applicable for some
important agroforestry species. Seeds, which are not locally
available but are in high demand, are imported and used for the
establishment of seed stands in order to ensure future local
supply. In some cases "general collection"” of a particular
species is accepted due to a very high demand, - but the Seed
Centre does not accept any seedlo.s without clear documentation
on origin (sce seed collection data form).

3.2. Method of seed cecllection

After checking maturity by colour change of fruits or cones and
the examination of seed contents by cutting test on the spot,
seeds are collected using different methods.

- collection Trom the standing trees by climbers

- collection from the ground by cutting of seed branches
- collection from the felled tree

- collection from Lthe ground

3.3, Seed handling after collection

The period after collection can be very important for seeds since
rapid transportation to a seed processing place may not be
practical. Seeds may lose viability and identity, especially
when transport problems occur. All collected seedlots have to be
provided immediately with a label indicating the details of
collection. It is intended to transport all seeds or fruits in
gunny bags (hessian sacks) to the2 processing place to avoid
deterioration through moulds and overheating (except smallest
seeds like Rucalyptus) and to stop the use of polythene bags for

transportation.




4. SEED EXTRACTION

Seeds are dried and extracted by using covered sun-drying beds or
in the case of hot weather under a shelter. The purpose is to
ensure a slow and gradual decrease in moisture content of fruits
and seeds. The cones, fruits or pods are placed on top of a wire
mesh to promote free air circulation which is of great
importance.

Fleshy fruits are usually depulped by soaking in water with

gentle abrasion, if necessary. Fruits of Vitex keniensis are
dried first and then pulp is removed by a concrete mixer; others
by hand maceration. Another method of depulping or extracting

seeds is by mortar and pestle or in future by a coffee depulper.
A new drying unit will dry the fruits with a combination of air
and artificial heal which will be especially suited to indigenous
species from highland forestis.

At the moment, separation, threshing, dewinging and cleaning of
seeds is done manually using various 'types of sieves.

5. OUTLOOK AND PROBLEMS

Although the Seed Centre embarked or collection of indigenous

tree species early, demand is still increasing. The Seed Centre
has in stock almost all the species demanded. However, supply of
sufficient quantities of these species is still a problem. There
is need to include another 20 - 30 species in the programme of
work which will raise the number of species handled to 220. For
some species, information on phenology, germination and storage
methods is unavailable. To ease the situation, the Seed Centre

requests practicing foresters to mske wuse of published test
results when compiling their seed indents, in order to indent for
correct quantities.




SEED STORAGE AND TESTING AT THE KENYA FORESTRY SEED CENTRE
by

E. MURUGI KAFRIUKI
KENYA FORESTRY SEED CENTRE,
KENYA FOREST RESEARCH INSTITUTE,
KIKUYU.

ABSTRACT

The Kenya Forestry Seed Centre (KFSC) is a sub-programme within
the Kenya Forestry Research Institute (KEFRI) . KEFRI is
responsible for collection, storage, testing and distribution of

forest seeds in Kenya.

Factors affecting seed viability and storage are discussed in the
light of increasing demand for seeds of diverse gspecies for use
in both conventional and unconventional planting programmes.

The need for testing and the methods used in purity analysis,
weight determination, germination percentages and viability

testing are described.

INTRODUCTION

The Kenya Forestry Seed Centre (KFSC) is a sub-programme within
the Kenya Forestry Research Institute (KEFRIL) . It is responsible
for research work on all aspects related to seeds, from their

collection to storage and dispatch.

The facilities at the KFSC are being enlarged and modernized with
the aid of the German Government (GTZ). The main objective of the
KFSC is to improve seed quality and supply. These improvements
are aimed at satisfying Lhe increasing demand for tree seeds 1in
Kenya. The increased awareness and interest in conventional
afforestation programmes in Kenya today requires that seed of

many different species be available.

Greater interest and emphasis is now being placed on indigenous
trees and shrubs, about which little information is available.
The KFSC has the mandate to c¢arry out investigations on
conditions and facilities required for maintaining high seed

quality in these species.

Seed storage is an integral parc of the process of seed
procurement . The need for storing seeds is to avail a viable
supply whenever it is required Stein et al (1974). Storage
period will wvary (Willan 1985) depending on seed longevity in a
particular species and on storage conditions.

In order to supply seeds of hknown quality to the users,
monitoring and

regulation of seed conditions from collection




through handling to storage is a prerequisite. This involves seed
Lesling., To assess the value of a seedlot, both physical and
biological characteristics must be measured (Bonner 1974). Tests
carried out at KFSC include: purity analysis, weight
determination, germination, occasional indirect testing of
viability (Tetrazolium galt test) and moisture content
determination.

- S8TORAGE

Storage involves maintaining the viability of a seedlot from
collection time to the time when the lot is required for sowing.
longevity of seeds in storage .1is affected by their storage
condition. Even under ideal conditions, seed will soon lose
viability if it is defective from the start (Willan 1985).
Therefore, factors to be considered before storage are:!

(1) Seed maturity: Fully ripened seeds retain viability longer
than immature seeds.

(2) Parental and annual effects: 'In seed harvest, quantity and
quality often go together. When there is a bumper crop, the
seed quality is also high and vis-a-vis.

{3) Freedom from mechanical damage: Seeds damaged mechanically
during extraction, cleaning, dewinging etc, may rapidly,
lose viability.

(4) Freedom from physiological deterioration: Poor handling in
the forest, during transit or processing cause physiological
deterioration of seeds even when mechanical damage and
fungal atlack is absentl.

(5) Freedom from fungi and insects: Avoid collection of crops
showing a high incidence of fungal or insect attack and
carry out all operations of collection, *transport,

! .
processing etc. as quickly ag possible to ensure seed is not
damaged before it goes into storage.

(6) Initial viability: Seedlots with high initial viability and
germinative capacily have a higher longevity in storage than
those with low initial viability.

It is generally agreed that storage conditions and longevity of
seeds vary from species to species. {William 1985; Stein et
al,1974); and Harrington 1872, Storage periods are generally:

(1) .Up to one year. When both seed production and afforestation
are regular annual events. :

{(2) 1-5 years or more. When a species bears an abundant seed
crop at intervals of seversl years and enough seed must be
collected in a good year to cover annual afforestation needs
in intermediate years of poor seed production.




(3) Long-term slorage. For purposes of conserving genetic
resources and also for research work.

The KFSC is in a position to store seeds at room temperature
(+24 C - +28 C), cool room (+2 C) and freezing ( - 18 C), due to
medern and improved storage conditions. This facilitates
investigation of different storage methods appropriate for the
increase in species diversity required. Most species apparently
store well at +3 C and are in storage for approximately O to 5
years only. Tl has become clear from storage of these seeds, that
different. species require different storage conditions and
durations irrespective of the processing.

Some species require to be sown when fresh due to rapid loss of
viability. These include; Podocarpus milanjianus, Rendle, Vitex
keniensis Turill., Azadirachta indica (A juss), Olea spp, etc.
These  species require further investigation. Other groups of
species enn he slored for 3 to 156 years; and  for more  than 15

yoenrda, Tor exnmple, the Acncin spp.

Different methods of slorage are suitable depending on the
availability of equipment. Where equipment is available, the most
important factors to be considered for seed storage are moisture
content and temperature. Some seeds are killed by excessive
drying.Moisture content of these species should be above 15% and
temperatures above 0OC. Most of these secds cannot be stored for
long durntions and roequi e nererntion.

Another group of secds are those that can be dried between 5% to
10% moisture content and are stored for long durations in sealed
containers under low temperature (freezing).

The: KIFSC is in the procesgs  of categorising species into their
appropriate storage conditions,

SEED TESTING

Seed tests are important; firstly, after extraction and cleaning
of seeds in order to slorce geeds of known high quality and
vinhility, Sccondly, bhelore sowing it s necessary Lo know Lhe
vinbility ol weeds in order (hat correel quantilics nre issued
mul sown b on omnnne avditabdec Tor production  of  the douired
tindec o e A b .

At KIFSC, all incoming seeds are tested before storage or before
dispatch. Tests include Purity percent, seed weight, moisture
content and germination percentage,

Purity Analysis

Tree seed samples often contain impurities, for example, detached
seed structures, leaf particles and other objects. Purity
analysis is conducted in order to determine the composition by




beight of the sample being tested, William (1985). Two samples
re divided into eight replicates each. The replicates are
eighed separately. Seeds of some species cannot be separated
From their impurities, for example, some Eucalyplus spp.

Weight Determination

eight is determined by use of the pure seed component gseparated

in the purity analysis. The weight of 10 replicates of 100 seeds
cach is determined from which the standard deviation, coefficient
of variation and mean of the sample may be calculated.

oisture content determination

Moisture content is determined by drying seeds in an oven for 17
hours (Slow method) at 103 C. The weight loss of Lhe original
material is used as a measure of moisture content. Moisture
sontent can also be determined by wuse of the fast method.
hereby, the seeds are heated for 2.5 hours at 130C in an
electric moisture meter, whose accuracy is similar to that of the
glow method.

Germination Tests

Potential germinalion of seeds is the most important factor in
the measure of quality (Bonner 1974). A germination test is used
las an estimate of the number of seeds which are germinated at a
igiven time. At the KFSC, seeds are germinated in the laboratory,
nursery and glasshouse. In the laboratory the seeds are either
jgerminated in petri-dishes, lunch packs or germination boxes on

 the benches (room temperature); or under controlled temperature
in a rodewald apparatus, germination tank or germination
cabinets. The germination media used in the nursery and
 glasshouse is sand. These diTferent conditions give varying

‘results, which aid in approximation of percentages achieved by
} seed sown in nurseries. Results from tLhe laboratory are usually
| higher compared to these from the nursery and glasshouse because
L conditions are more conlrolled in the laboralory.

j A sample of 4 replicates of 100 seeds each 1is wused for
germination tegts. In the case of small seeds mixed with
b impurit.ies 4 replicates of equal welght are used.

g Sone species have germination problems. Hence the KFSC conducts

t investigations on these species. Recommendations are listed

 whenever pretreatment is successful. Preliminary results have

B been published (Rode 1986; Kariuki 1987; M. Kariukl and G.Rode
11988




CONCLUSTON

High quality seeds are prerequisite for good afforestation. It
is therefore, necessary to handle seecs carefully from collection
to sowing time,in order to maintain quality and viability of a
given seedlot.
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PRELIMINARY RECOMMENDATTONS FOR THE PRETREATMENT
- OF FOREST SENIDS IN KENYA
REPORT NO. 7
bf

E. MURUGI KARTUKXI and GERT RODE

- ABSTRACT

A brief outline of seed testing and reasons for pretreatment is
given. Seven pretreatment methods are described and a
preliminary list of species for which they are suitable
presented. In addition, some species requiring no pretreatment
or which should be sown-fresh are tested.

It is hoped this preliminary categorization will be of value to
practical foresters. :

1. INTRODUCTION

Generally seed testing covers the determination of viability,
moisture content, weight of 1000 seeds or number of seeds per Kg
and purity. This informalion is the basis for calculation of the
number of seedlings which can be raised from a given seedlot and
is important for the consignee.

The supply of forest seeds of good quality is expensive. To gain
maximum benefit from seeds, it 1s necessary to conduct and
develop appropriate handling methods from the time of seed
collection until delivery and to transfer practical methods to
nurseries and forest stations. This report gives some proposals
on treatment methods which have given reasonable results. (>50%
germination) under nursery, glasshouse and laboratory conditions
of the Kenya Forestry Seed Centre, Muguga. The 1list of
recommendations is not final but should be of assistance to
practical foresters.

2. PRETREATMENT METHODS
2.1. General remarks

Seeds have to be handled very carefully. They should not be kept
too long after delivery but should be collected immediately after
receiving the issue notes and sown as soon as possible. They can
be damaged by overheating, fermentation, pests or imbibition of
moisture.

In general, we can distinguish seeds which will germinate
immediately after sowing, given ideal conditions of moisture,
warmth, air and 1light. Others are dormant and will only

germinate after they have been subjected to special treatments
either to enable moisture imbibition or to leach out chemicals




preventing germination.

2.2. Pretreatment methods

~

2.2.1. Nipping the seedcoat

Nipping is the treatment by which the seedcoat 1is cut to enable
imbibition of moisture and can be done with nail. clippers, fine
pliers, knives or pricking with a needle. A small scar at the
end of the seed indicates the point where to nip. This ig the
end of the seed furthest from the point where the seed was
attached to the pod or fruit where the embryo radicle is found.
The radicle must not be damaged. '

The same effect can be achieved with a broad file or sandpaper.
Seeds can be mixed with an equal amount of sand and are then put
in a tin lined with a gandpaper. The tin has to be shaken
thoroughly until the sceds are dull.

2.2.2. Soaking the seeds in hot water till cool {24 hours)

Seeds are immersed in about 4 {imes their volume of hot water
which has Jjust boiled and been removed from the heat . Seeds are

then left in the cooling water for 24 hours.
2.2.3. Soaking the seeds in ¢»old water

Seeds are immersed in about, 1 Limes their volume of cold water
and left for the required time.

2.2.4., Combined nipping and soaking 1in hot water till cool
({24 hours)

See 2.2.1. and 2.2.2.

2.2.5. Combined soaking in hot and cold water for 2 hours

Some seeds might be cooked and killed when left for too long in
hot water. After dropping the sceds in about 4 times their

volume of hot water, the seeds should then be removed after a
certain time and soaked in cold water for 24 hours. ‘

2.2.6, Prechilling

Seeds are stored in =2 cold and moist environment, e.g., damp
sand. In the field this can be done by sowing the seeds during
the cold season; usually tLhe pretreatment requires a
refrigerator or coldroom. However, there are few species which

require this trealment in the tropics.

2.2.7. Soaking in concentrated sulphuric acid

This method is only suitable for laboratory use. Seeds which
require this treatment are treated by the Forestry Seed Centre




prior to dispatch.

2.2.8. Fresh seeds only

Some species will nol gorminate after storage. These species
should be sown soonest after collection. Forest stations are
requested to collect for their own use but to send surplus to the
seed centre for testing and distribution to other stations. An
example of this is Boscia corizcea which only grows in arid and

semi-arid areas.

3. LIST OF SPECIES TO BE PRETREATED

3.1. Nipping

Acacia albida

A. brevispica

A. mellifera

A. nilotica

A. polyacantha

A. senegal

A. tortilis

A. xanthophlcea

Acrocarpus fraxinifolia

Albizia lebbeck

A. lophantha

Calliandra calothyrsus

Cassia spectabilis

Entada abyssinica

Leucaena leucocephala .
Melia volkensii (radicle end of extracted seed 8lit)

3.2, Soaking in hot water till cool {24 hours)

Acacia gerrardii

A. mearnsii

A. melanoxylon

A. mellifera

A. xanthophloea
Albizia lophantha
Calliandra calothyrsus
Cassia siamea

Cassia spectabilis
Cordia abyssinica
Craibia laurentii
Delonix regia

Entada abyssinica
Leucaena leucocephala
Parkinsonia aculeata
Tamarindus indica
Diosphros scabra




3.8.

Soaking in cold water

Tipuauna tipu
Newtonia hildebrandtii (12 hours)
Ziziphus mauritiana

Combined nipping and soaking in hot water till cool

Acacia mellifera _ ,
Manilkara sansibarensis

Combined socaking in hot and cold water for 24 hours

Acacia mangium (30 seconds - 3 minutes in hot water,
24 hours in cold water)
Albigzia falcataria {3 minutes in hot water, 24 hours
in cold water)

Prechilling

Cupressus lusitanica
Juniperus procera

Soaking in concentrated sulphurie acid

Acacia auriculiformis (30 minutes)
Acacia tortilis (45 minutes)
Adenanthera pavonina (15 minutes)
Albizia lophantha {10 minutes)
Caesalpinia spinosa (10 minutes)
Cassia spectabilis (45 minutes)
Cotoneaster pannosa (90 minutes)
Leucaena leucocephala (2 minutes)
Trachylobium verrucosum (32 minutes)

Fresh seeds only

Acokanthera friesiorum
Aningeria adelfi-friederici
Antiaris toxicaria
Azadirachla indica

Kigelia aethiopum
Podocarpus milanjianus
Salvadora persia (depulped)
Vitex keniensis

Warburgia ugandensis

Boscia coricea )

LIST OF SPECIES REQUIRING NO PRETREATMENT

Afzelia cuanzensis
Araucaria angustiforia




A. cunninghamii
Callitris spp.
Casuarina equiseliflfolia
Casuarina junghuhniann
Casuarina stricta
Conocarpus lancifolius
Croton megalocarpus
Cupressus lusilanica
Palbergia melanoxylon
Delonix regia

Dombeya geotzenii
Ehretia cymosa
Eucalyptus spp.
Grevillea robusta
Hakea saligna
Harungana madagascarensis
Jacaranda mimosifolia
Lawsonia inermis
Markhamia lutea

Melia azedarach

Pinus caribaea

P. patula

P. radiata

Prosopis Jjuliflora
Sterculia acerifolia
Tecoma conferta
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The diflferent  nutrient  content for soils  used in individual
nur=erics implics  Lhat Lhe combination giving best growth will

vary ., Cfaution should be observed as umdecomposed vegetable
malerinl could increase the incidence of damping-off diseases in
the nursery. This can be minimised by proper sieving of the

compos!. manure before using it in the nursery.
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; 1. TRussel, B.W. "S6il Conditions and Plant Growth"
(10Lh edition)
-2, Mulatya, J.M. "Sail Mixture Trial in Bura Nursery"”
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survey in the forest plantation area,
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AUSTRALIAN HARDWOODS FOR FUELWOOD AND AGROFORESTRY
by

Patrick B. Milimo
Kenya Forestry Research Institute
P.O. Box 20412
Nairobi.

T ABSTRACT

Kenin  Forestry  Research  Institute  is implementing a research
proguramme  on "Australian lHardwoods Tor Fuelwood and Agroforestry”
Funded by the Australian Centre forv Tunternational Agricultural
Resenreh.  The objective of the project is to determine the
potentlinl of  » range  of  Australian  species to supply useful
products al three representative sites in Kenya. The siles are
1oeated at {lede, Loruk and Tuarbo.

Turbo is classified as 20% humid, Code 45-50% semi-arid and Loruk
as 25-10% semi-nrid, Detail=w of ainfall, potenlial ovaporabion
and Lemperature range are givon fue cach site.

Trinls wvere ecstablished during 11e April-tay rains in 1980 and
1927 . Seedlings were pit plant=d cnd not vatered after planting;
heal ing up took place williin Phreo months of planting. Plots atl
elde nere clean weeded and ot Tarbo spol weeded,

-

A rondomized complete Lloelk decign with 4 poalr replicates and 25
lroes per lreatment o= usod, Asvessmenl of height and survival

wns marde al Lhree and sic months;  anoually Lhereaflber.,

et o worst perlCopmer- of Phe 198G and 1987 plantings are
given oy Gede annd Turbo, N lirials wele gsuccessfully
eulallished al Lorulk due to  Iaiinres  in the nursery and pest

dana e

Of the 181 cecdlots  hroughl into Kenpao on the project only 57
hawoo Ve sncecassTul by ostabibihod. The Fensois for the high
pte ol Pailare are discuassodl,

INTRODUCTION
T oming parts of  Kenyn, insalliciend fuelwood has  Jong been a

prescing problem. The proeblom has becowme more serious with the
high populalion growth roate (1.1% Hcr annum). Development, in its

Lhirs! For  energy  and  continuonsly growing standavd ol living
(and in its widespread refusal to institute effective population
conltoll), has ighored n simple ccological lLenel - that many
gialural resourees are  Finite, ol thad excessive exploitation
hastens  Lheir  exhaustion (Janics ot al. 1981). In semi-arid
Kenva, once Lisuriant forest land is now desert, The seemingly
Timit lrss virgin houamid forests are sulfering significant

degradat bon. Thir consequences are staggering. Stands of virgin




plantl communities are about to run out, and Lrees have started to

e croun and managed Tike a4 arop. Tt is encouraging to learen
Min! lenan i heginning Lo ndopt omore far sighted approasch,
Al conturicas ol cenbling and  deplelion, reforeatation with

seleclod wpecies is being undertalken.

Recogrnising This, lhe Australian Conlre for TInternational
it Lol Resenrceh (AUCTARY s Funding a resenrch projecl in
Kenyo (ACTAR Project 8320), on "Austoalian Hardwoods f{or Fuelwood
and vgroforestry”.  The Kenya Forestry Research Institute (KEFRI)
{5 The implementing agency.

The objeclive of this project is Lo determine the potential of
Josser-hnown Australian  Lrees, shrubs and their provenances for
provi=ion of fuclwood, roundiond and other products. Three siles
vore selected for field trial oslablishment.. These were! Gede,

Turho arel Loruk.

Me wain  propesce of  thi= jpaper iw Lo give a development account

of ACLAR Peojoecl 8320 in Konyo, sl nlso present early resulls
from ihe Fiebd Lrials.

METHODS

Trial sites

Sites ot tode amd  Turbo are  fermer plantations o [ exotic tree
specics.  Thase classil fod s 10.00%  semi-arid  and  80% humid,
respoctively. Loruk, on the other hand 1s classified as 25-40%,

gsomi-avid (Teel 1085),

Gede:

Gode 1s lecaled on the const at B 1¢'% and 10 01’'E. At 10 m above
sen level, P lyee i b pooeoives= o e an annual rainfall of 988 mnwm.
The mean moaximun temperature e 2200 Gy mean minimum of 21.7 C
and  avernge annual  polenlial  evaporalion 156-2200 mm. The

vegetation is composed of a los-deciduous Forest composed mainly
of dry woodland and bushland.

Turho:

Turbo is  localed at 0 37N, and at nn altitude of 1800 above sea
level. Turbo receives a menn annual rainfall of 1315 mm and has
four monlhs  of  severe dronghl. Tls menn annual temperature is
17.9 ¢, o omean maximumn of ouL o ¢ and mean  minimum of 14 C. The
site originally, carried an Avacia mearnsii De Wild, plantation
for tanmin. This was then replaced wilh Pinus patula in the early
19705 For  pul pwood producltion. 1n 1985 the P. patula stand was
lear felled,




Loruk :

Lotttk 1o wituated at 1 2'N and 26 3'E within a semi-nrid Zone.o AL
1N o above e level, Lhe site receives 760 mm ol rainfall
annual Ty aned oan average annual potentianl evapo ~alion of 1650-

2300 mm . The vegebalion is generally olagsifTied as bushland
dominated by Salvadora persica b, Acacia tortilis (Forsk), etc.

TRTAT, ESTABLISHMENT

Pricr o field plot catablishment, no proughing wns done, Plots
al Turbo have becn Cenced bul those atl Gede and Loruk have notl.

aeeds For establishment of plols on the project were received

fFrom CSIROY s seed cenbroe, AvclreTia, Belore mailing Lhey were
Famidatl with onrbon diculphide cml/ov carbon dioside. Some of
[hee vl laota  woere  gison 0 v old o moisture sirntificeation or
hetling wonler Lreatment. The et Jid ool require pre-sowing

Lreatment.

Tn atl eca=ses, planting commenced after  the start of the rainy
geason {(April-May), and heating  up Jdone  within three months of
planting. Plants werce not. watercd after Lhey were planted in the
field.

At Gede, plots were clean veoded vhenever 1L was necessary. At
Turbo, they were spol woeedoed.,

DESIGN AND PLOT

Plants  were ostablished dnooa Candomi ned complete block design
wilth four replicates peyvosilte. b treatmenl plot  was comprised
of 26 plants, ot 2.5 = 2.0 m owpaoing. Howevaer, for seed lots with
insulficienl seedlings, unreplicnled plots were cstablished.

ASSESSMENT

Assossment of height and qursical  was  done  ab three and six
monthae  after  cstablishmend e, thetrealtor, annually. Two way
annlysis ol varianee and o sbodentd | —tewsl wepre used Lo compare
means (Steel and Torrie 1980, Freese 1983).

gignificant differences Aamong  treatment means at 5% confidence
level were compared by puncan's New Mulliple-Range Test (Steel
and Torric 1980).

RESULTS

Turbd: 1986 planting

Mean height nt six months and at 18 monthe differed significantly
at 5% conlidence level. lucalyplus salignn Smith had the best
height growth age 6 (0.9 m} and 18 monlhis {7 m} after
sutplanting. At six months, the poorest height ¢growth (0.53 m)
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was ohwerved in B, lacvopinea R. Baker; and at 18 months, (4 m) in
Eaarophy b la 8.7, Dlake.

Bnealyplus saligna  and B grandis 1111 ex Maiden had the bestl

survival ot hoth 6 and 18 months. Huealyplus laevopinea had the
poorest survival.,

Turbo: 1987 planting

Mean heicht growth at 3 months differed significantly at 1%
confidence lTevel,
b

The hes!  height was 53 om for I, panctala Smith and the poorest

wis 12 em for Acacia (lavescens Cunn. ex DBenth,

Per conl srurvival at 3 wonlbhes Jdiflered signiflicantly at 5%

conlidence Jovels The o hesid cirrvival o wns 96% 0 andd was Tor A

auricn)iformis Cunne o Bonlh aond panicudala, The poorest

I,
survival was H0% and il was Mo AL Tlavescens,

Gede: 1987 planting

Tvo sepnrate  experimente were estal lished., The {irst one was for
Fucalyptus and the seccond For Acacias, Mean height  growth among
Fuealyptus significantly difCeved at 5% conlfidence level with E.
terelicornis Smith attaining [lie bLewt height growth (89 cm). Mean
survival was Tound not to «(iffer =ignificantly among Eucalyptus.

Mean heighl growih aned sury ival per o cent oamong Acacias did not
differ significantly. This could 1w ddue  to the fact  that
compelition  al  age 1.5 monlhs  had nol selt inh. Significant
dJifferences are expectod allee some Uime,

Loruk: 1986 and 1987 planling

Seodlings For planting have bhoen roioed ench yooar since 1986, In
1986, secdlings  dried before otplanting Jdue to Iack of water in
the nursery. Tn 1987, qecdlings vere  successfully  raised at
Mugnga and  transported to o o tewpernry nursery al the site prior
to planting, bt o combinalion of  Deove e damaite, termiLe atbtack
and drought lewd b o unsucce-=tul o eslabhlishmend,

- DISCUSSTON
There 0w an ourgent el oo Jdentify wmlti-purpose woody
prrenninle  suitable  for reforestation  or o int cgrated  (arming

syalem=s  in semi-arid  Renya, Althongh this paper is based on
preliminavy results; wilh sufficient caution, praclical decisions
can be made about nurscry treatments, site  preparation,
planting, and genelic seleclion,




Sl Pelhiranry 0, 1925, more  than 181 scod  lols have bheen
ceceived  from Australin For planting  on ACTAR project 8320,
Thiww- helong ta The gencrn Faealyptus (91}, Acacin (76), Melaeuca
(1), Casunrina (2), and ey 0 sy (1)

only 67 of these have been sucecssfully established in the field.

~

These are: 38 Fucalyptus, 17 Avncias, omd 20 Casuarina. Some of

the Tnetor=s 1responsible ffor The poor yerformance apre!
I l ]
(1} Very poor germinalion;
(LY High rates of woedbing morinlity in Lhe nursery,;

(¢} Harsh envivonmental Coeld conditions,

(1) Migh sasceptihility of mwos=t species to Lermile attack,
arl,
() Drowse dagnage.

Abonl 50%  of he  sced lots  peceivoed were characterised by low
germinalion, Although, =all  spocies had poor germination, the
prohlem wns  mosl o severe in the  genera Grevillea and Melaleuca.
For  (he 1988  planting, Noncio secds cowvpletely  failed Lo
germinate ol Turbo. Al Lorts  and  Hibwersi (Gede  seedlings)
Fucalyplus fajiled to geaminate. Poor germination could be due to
low s=ecd  viability,; «dormancy or hoth. Most Acacias have hard
soeds which  germinate Mo e quickly Ffollowing hot water
aenrification (Crocker 1916),

Avcording Lo Zunmmer-binder (1923) this treatment promotes fastler

germination of 1he awaller =eod-. Stilies with boiling water
Lreatment in West Africn indicaled that it is ineffective on some
AlTrican  Acacias. As for Australian Acaciasg, boiling waler
fpentment i suspectod  to destroy 0% of the seed, or the

trealmenl is Sihmply not offective, Pures wnter is  depressed by
impuritics and  high eleovation, It is possible that the boiling
water lrealmenl, does not  attain sufficient temperatures  to be
effective where impurilies ave present or sl high elevation. This
could partly explain bettor germinat ion observed ol jede compared
to  Loruk, SMuguga  and  Turbo (Milimo 1986). Investigations to
pslablish the cause of poor germination are currently considered

neetessitey .

Porformance of  Tield plots  at Gede and Turbo, based on height
grovth were nol unesprected as Lhese already exisl, Some data on
Anslralinn species  amd provenances (L grandis  and L. saligna)
from Elburgon and Turbo. Siressful envivonmenial conditions are
contributing to  poor ficld performance at LLoruk. Knowing this,
it is, therefore, not enough under arid and goemi-arid conditions
1o scereen  species  and  thelr  provenances for adaptability but
aluo a clear understanding of bow Lo rondition nurscry stock to
resisl ontplanting stresses is urgently needed. Stress is defined




here as 'excess or deficiency of any factor needed for growth?’,
~g., light, heat, water, carbon dioxide, etc., as well as
presence of  such unneeded factors as  browsing aniwmals, disease
cAustng orgrnisms, or toxic chemicnls., Depending on  its
intensity, rapidity of onset, total duration, and frequency of
occurrence stress may be injurious or merely inhibitory.

Stress may also led to secondary stresses (Timmis 1980).

Seedlings of high physiological quality are those that will
flourish in spite of the relatively harsh environment jinto which
they are transplanted (Duryea and Landis 1984). Producing such

seedl ings consistently and economically should be the
nurseryman’s prime objective. However, it is an objective made
difficult by the absence of definition of the term, the

§  complexity of plant-environment interactions embraced by lack of
E; a naltional Cramework in which Lo view these relationships {(Timmis
i 1980). Therefore, a starting point in solving the problem is for
: nursery personnel to thoroughly familiarise themgselves with the
’ physiology of the plant species they work with. They should
. become aware of interactions between various nursery cultural
! practices. Tor example, if a current practice is altered or
discontinued or a new practice is added, careful considerations
should be given to its effect on other cultural practices in the
nursery.
Termite attack on outplanted scedlings is a serious problem in
gemi-arid areas. Among those that have shown high susceptibilily

are  Tuaealyptus, Casuarinn andd some  Acnoias. IFor the 1988
planting, investigations with slow: release inert plastic
granules of carbamate insecticide (Incitec Itd, Australia), are

planned,
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RESULTS OF FORESTRY RESEARCH AT KIBWEZI
by
R.K. CHIRCHIR
ABSTRACT

Several species and provenance trials have been established in
Kibwezi, the following have shown satisfactory growth: Cassia
giamea, Fucalyptus Lereticornis, Leucaena leucocephala and
Parkinsonia aculeata. Nursery and field establishment studies
have been discouraged by game browsing and poor survival. Wild
fires, termite attack and bharsh wealher are other constraints
experienced in Kibwezi. Possible solutions are discussed.

1. INTRODUCTION

Kibwezi is a typival example of a semi-arid area. It is located
at an altitude of about 910 m above sea level and recelves a mean
annual rainfall of about 640 mm which falls in two seasons. The
mean annual temperature is about 25 C. Soils in Kibwezi research
station consist mainly of lava boulders and sandy loam derived
from a basemenl system, The aim of establishing Kibwezl forestry
research station was:i-

- To carry oul research on multipurpose tree speclies
suitable Tor the area
- To establish nurseries Lo supply enough seedlings for all
~ planting programmes
2 7o undertake research on soil conservation
- To investigate olher methods of propagation of species
which do not propagnte easily from seeds.
Today the major dravback to dreyland alfforestation is the lack of
basic informalion on the candidate species and provenances. It
was therefore inevilable thal Lthe station had to start with
species and provenance Lrials. The aim of this paper was to
appraise the progress of research in Kibwezi and give the results
to date.

2. MATERTALS AND METHODS

All the experiments were cslablisied using a common randomized
.block design with several replicates in a square arrangement of &
¥ 5 and a spacing of 2.5 v 2.0 m. Weeding was always done before
the onset ol rains. Spob hocing was prefered to other methods of
weeding because it is cheap and Taster.

Nursery cultural activities involved, digging and preparation of
nursery soil, seedbed preparation, seed sowing, watering, root
pruning and general nursery upkeep.
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Hojaht grovth  and  wnevioad o weeree . the  major parameters
meas=ute b pega ot This o done soon alber planting aller s5ix
mond m theveaf o nna b b, Thee  ohjective ol nall thess
experiments vas Lo meloeotd Feoon o wide range of species Lhose

which con survive the harsh cenditions of arid  Zones typified by
Ribwesi.

M RESULTS

2.1, Species and provenance elimination trials

1.1.1. Species trial R.E 389/79

Chesin siamen  showed  the  best  performance in terms of height
grovth, while Leucaena  leucocephela and Porkinsonia aculeata
digplayed the best survival (84.4%; Table 1). ~ The performance of

the denus Dinus was  very poor  suggesting that they will not
survive in the arid and somi-arid zones,

TABLE 1 SPECIES PERFORMANCE AFTER & YEARS

v Mean . Mean
SPECIES ' Survival (%) ' Height (m)
DS e S T
[} 1
i ]
Pugnlyptus terclicornis 1 23.7h : 3.23
] L]
] 1
Fuealyptus paniculata ! 21,90 : -
] 1
1 1
L RBucalyplus macnliala : 12.5 : 2.52
i 1 1
3 y |
- Leucaena 1 cucocephala : &1.4 i 2.22
B 1 |
e 1 1
E Parkionsonia aculeata : 841.40 . 2.03
i { 1
3 1 1
E -Schinus molle ! 21.90 , 2.02
| : :
f Cassin =iamen ' T1.9 ' 2.87
k- i ] 1
L 1
Azaditachta indicn | 16,9 ' -
) 1
H 4
Grevillen robusln ' 1.0 : 2.8
: :
& Pinus caribaen ' ! -
- 1 |
;‘7 1 1
P Dinus hralis : 6.1 ! 0.15
] : ! !
B Crolon megalocarpus : R : -
g ~ ' ]
' — ‘




"Lt Species/provenanee trial R.E. 389/80

Three provenanees of Tuealypios conldulensis namely BN/10182 and
P21 eT shaoued o good s vival (Table 2y. Acncia tortilis and
Aciwein alhidn al=o ahoved o remnchnble performance. The rest of

Cthe species Lrbend goneral by i led,

TABLE 2 SUMMARY OF SURVIVAL OF R.IZ. 389/80 AFTER 3 YEARS

! 1) 1
1 ] 1
TREATMENTS ! MEAN ! SURVIVAL] RANKING
) 1 1
[} ] 1
‘ THETGHT (M) | % ' SURVIVAL | HEIGHT
: : l :
| i : K
I. Fucalyptus alba A 1.78 : 6.0 ! 13 ' 10
2. Avacin Lortilis R I 16,9 ; A ' 12
3. Casgin siamean ' 1.76 ! 12.0 ! 6 ' 11
] 1. Gmelina arborea i - v28.1 ! 9 ' -
] 5. Lucalyptus tereticornis: 3.40 : 6.2 ' 13 | 2
8. Toenlypius weliodora 1 2,850 0 6.2 13 : 4
; 7. Schinus molle v 1.85 ' 6.2 ! t3 ' 9
8. Collitris bhugelld L : 0 [ - i -
3 9, trevillea robusta boo1.15 H 3.1 ' 20 : 16
L 100 Acacia spp. Lo1.25 : 9.4 : 12 '. 13
' 11. Pislacia chinensis , 1.20 ! 6.2 H 13 : 14
b 12, Aeacia albida I TR VI B I ! 5 : 19
13, Casunreinn cquiselifoling 1.7 : .2 : 13 : 15
. 11, Melin amerlorach ' 1.2 P 2801 ) 9 ' 3
k16, Croton megalocarpus o 0.57 ' 15.6 ‘ 11 ' 17
E 16, L. camaldulensis ‘ : ; :
B/N 12437 y 2,01 ' 37.5 ' 6 | 8
17, . camnldulensis : | : :
B/N 10182 Coo2.03 . L 75.0 1 : 7
18, E. camaldulensis ; : : :
n/i_ 12187 2.7 ! os2z.5 L2 1 6
19. K. camaldulen=is H i ' :
B/N 10671 Coooan b ndaa 8 : 5
20, F. comanldulensis : : : :
[ B/N 12139 S R roonn. ' 2 ' I
§ 21, Callitris robusta PR 1 6.2 : 13 | 18
KFY:
' WA I DI Dunhane Wive - Australia
. R/ 1018L - Murchi=on Niver = Australia
R/N 12187 - i vine Bank QD - Australia
p/N 10671 - Hntls Mrechh WA - Australia

Australia

!

n/N 121359 - el Comel NQLD




%.1.%, Species trial R.E. 396/82

This wns a Lrial of species of ndeo forestry lmportance. Based on
the results  on Table 3, Acacin tortilis, Crosops ig Juliflorva and
Acacin aprabica  showed [FTRRSN Ssurvival, Acncia  melanoxylon,
Casuarina  equisctifolia  and  Chsunvina Lorulosa all failed to

curvive,

TABLE 3 MEAN SURVIVAL OF SPECIES

SPECTES T"TMEAN SURVIVAL % | RANKING
1 1
. 1 ]
Acinein Lortilia (Kibweri) : 100 : 1
[} 1
1 ]
. Prosopis juliflorva (Hola) i a8 i 2
1 1
] ]
Acacia Lortilis (Makindu) ! 94 : 3
1 1
I i
Acacia arablica ! az ' 4
1 L]
Cassin siamea ' 90 ' 5
: :
Acacin scyal : 88 : 6
] 1
- ] 1
7iziphus spina-chrigti ' RR : 6
] t
1 1
Tamavindus indica ' 82 : 8
i 1
I [}
Avadirachla indica ‘ 60 H 9
i 1
1 1
Acacia albida {Baringo) : 52 ; 10
i 1
1 ]
: Gmelina arboron ' 44 H 11
4 1 1
- 1 1
3 Croton megalocarpus H 42 ' 12
i T 1
E: ] P
E Leucaena leucoccphala 1 10 1 13
] ]
] ]
1 Acncia gerrardii ' 36 ' 14
K L] 1
3 ] ]
Grevillea robusta ! 3 ! 15
3 X ' '
5 ) i
4 Melin azcdariach i Lt : 16
: :
3 Acncia ceyanophyl]a ' 14 ' 16
1 !
3 i i
i Acacia melanoxylon '. 0 : -
i 1
1 ]
Casunrina Lorulosa ' 0 ! -
1 L]
~ 1 1
Casunrina cquisctifolin " ) i -




7 1.1, International Provenance trial of Eucalyptus tereticornis

g

From {he resualls in Table 1, il is  apparenk tLhat. Eucalyplus
Lereticornis  has a higher growth  poltenbial than Eucalyplus
cannlduloen=is. /N 2O62  amd Y 11031 provenances  are

tentalively Laken to be the best for Kibweszi area.

TABLE 4 SUMMARY OF THE MEAN SURVIVAL OF E. TERETICORNIS SPECIES
{ONFE YEAR OLD)

SPECIES ; MEAN ' RANKING
'HELGIIT{Y) I SURVIVAL(%) . HEIGHT | SURVIVAL
e . I B ' '
Bucalsplus : : i :
terelicornis B/N 12377 : 0.892 ! 36 H 11 : 9
" " 10781 ' 1.39 1 62 ' 4 ! 3
" 12602 : 1.729 1 67 ' A ! 2
" T 120602 ! 1.02 ! 5o : 2 . 5
" " 11034 N 1.142 ! T0 ' 2 . 1
" " 11239 ! .38 ! ) ' 5 ! 4
" " 12826 ' D.97 ' o ' 9 ' 15
Y " 10156 ! 1.05 ' 19 ' 2 ' 6
" " T0RE26 ! 0.76 : D ' 13 : 8
" " 10817 ' 0,02 ! o6 ! 10 ' 14
" " 116080 ' 0.R9 ! ian ! 1 H 13
" *10090 ' 1.06 ' 22 ' 7 . 16
b " T0ORZET , 1.06 ' 19 ' 7 : 17
" " 12189 : 1.24 ! 31 ' 6 1 10
N "1 0R3T/ ! ' ' !
N " 10821 ! 0.78 ! 22 K 12 \ 16
" " 12376 ' 0.73 ! a0 ' 14 \ 11
" TooloTTe/ ' ! ! '
" " 108186 : 0.6%2 ! 29 i 15 ' 12
" " 10951/ : ' ! ‘
" " 10951 ' 1.32 ' 14 : b ' 7
" " t1any/ | i : ;
" " 1007H ! 1.73 i 19 ! 1 ! G
Buealyplus | : ! :
camnltdulensis ' .38 ! 5 ' 16 ! 18

1. DISCUSSION

Speciers and  provenance trinls in Kibwezi have given satisfactory
recul by (Tahles 1,2,3  nd 1. Several apecies  have proved
suitahle  and Lthorefore g e nchedd Fooir areas with similar
elimote, In Lerms of s ive D Cossin siomen,  Gres illen robusta,

Leucocns  leucocephals,  Tuealyplos Leveliceornis ave recommnended.
Fucalyptus  speoios however, e vVer susceptible to termite

attack npd Leucacna lencocephala to hrowsing by wild animals.




T i e Tdend thnt 14 nv iy ohalacle t o siceessual lLree

caltablichmend in narid and comioarid wones is taclk of sufficient
moisture paeticnlarly  Jduring the carly slages when the seedling
hos not pushed ibs rocts To the walertable,  Tnilial growth is
importand bocnuse it dotermines  whoelher  establishmenl  is

possible,

Reswenaroh in Kibuezi wns s=abotaged Dby the arsonists in 1980/81
vho sel Fire Lo o nuwber of trial olols. Wild game, on the olher
hand, bhrowsed  on othe N FTGTN IR This could be avoided by
adapling  proper  proteclion  such  as keeping clean [ire breaks,
proper shamba hygiene and  copstyuction of FMre watch towers Lo
monitor all  forest aclisvilics and  keep away the would be
arsonists,

Termites are  an ovi] whieh o to be oontained, The use of
inserticides is not desivable  beeause Lhe  termites may develop
regislance, not to menlion the pollution arising and the

resullanl. of fect on the lood chaia. Research should, therefore,
be centred on propagaling  resistant free  species cspecially in

Lthe gdenus  Tuealyptus, There i1s nlso need Lo identify the
unpnlatabhle component in olher specjes, isobate and Lype it for

possible commeveial production.

Nursery cxperiments  have failed becauwse of  disturbance by wild
animals. The location of the nursory necids to be changed.

Lale planting duc te  various administratice problems resulls in
prot estabhlishment and suryival  and thus in Failave of a Lreial.
TL onsght to be realiscd thalt  the cconomic  just ification of any
project may  only be realised if it is success fully established,
pnsgesaed and analyzed.  On Lthe  other hand, programmes wilh long

duralions need  well planned strategics. At times it is sad bo
write of f an experimenl  after 3 years because  of negligence or
poor planning. Such winor errors {rustrate the scientific work

and discourage the seienltists and donor alike.




FORESTRY RESEARCH IN RAMOGI FORESTRY RESEARCH STATION

by
J.M. Kioko
ABSTRACT
Species trials of both indigenous and exotics indicate that E.
csmaldulensis, Rhus natalensis, Acacia arabica and Cassia
gpectabilis are promising species for use in areas ecologically
gsimilar to Ramogi. Other candidate species are also reported.

Studies on nursery and establishment methods are discussed
briefly.

INTRODUCTION

Ramogi forestry research station is located in Siaya district,
Nyanza Province. The mwean annual rainfall for last five years was
500 mm and the mean annual tempersznture was 29 C. Soils consist of
black clay with fine brown rust veins forming a dark grey soil
with humic substances.

Ramogi station was opened 1in 1976 with support from the
International Development Research Centre (I.D.R.C). It was
charged with carrying oul rescarch on multi-purpose tree species

suitable for the area; developing methods and techniques of tree
establishment and helping in dissemination of research findings
to rural communities in conjunction with the Rural Afforestation
Extension Service (REAS).

This paper outlines research findings to date on nursery
methods, establishmenl techniques and species/provenance trials
carried out at Ramogi .

Z. MATERIALS AND METHODS
2.1. Nursery Techniques

Four trials were established wilh the aim of determining better
methods of raising healtlhy seedlings. These were: the shading
material experiment, shading duration, soil mixtures and
watering regime experiments. The shading material trial was set

using grass, reeds and Papyrus mats while the shading ranged from

one to 6 weeks of shading. E.camaldulensis was used in all the
trials. '
Soil mixture trials had different treatments, each consisting of

different proportions of local top soil and fertilizers.




2.2. Establishment Methods

Weeding trials wusing E.Camaldulensis seedlings were set and 8
treatments applied at 4 frequencies. These included 2 spot
hoeing, slashing and their various combinations, chemical weeding
(using Dalapon) and a contrel., Plots were replicated 4 times and
frequency of weeding varied from 1 to 4 times a year. Fertilizer
trial experiments showing their performance on application of
various fertilizers at different levels after planting. There
were 6 treatments replicated 4 times.

2.3. Species and provenance trials

The aim was to assess the performance of a wide range of tree
species both indigenous and exotic, and to select those suitable
for the dry zones. A complete randomised block design with
replicates was used. 25 Tree plots (5 x 5) or 16 tree plots (4 x
4) were used at a spacing of 2.5 x 2.5 m. Survival percentage and
growth in terms of height iwere the parameters assessed.

3. RESULTS AND DISCUSSION

3.1. Nursery Techniques

Shading treatments ranging from 2 Lo 3 weeks gave a survival
percentage of over 94%. However, they differed on the height
growth, After 6 weeks the secdlings shaded for 2 to 3 weeks were
taller and healthier than those shaded for 4 to 6 weeks. It was,

therefore, concluded thal shading for 2 to 3 weeks was
appropriate. The effect of shading materials did not give any
significant difference, Lhus  suggesting that any of the three
shading malerials in question could be used depending on

availability.

Soil mixture trials indicate that increased proportion of sand
raises survival butl retarvded growlh. A mixture of 80% local top
soil, 20% sand and N.P.K. (20: 20: 12) lertilizer gave the best

results,

3.2, Establishment Methods

Frequent termite attack frustrated the weeding trials.
Nevertheless, after 2 years, spot weeding and vegetable slashing
gave satisfactory results. Hlowever, no concrete data is

available because the survival rate was too low,

Fertilizer trials, showed  thot  Boron and Urea drastically
reduced survival. The other ‘Lreatments did not produce
significantly better survival percentages than in the control.




3.3. Specieg/Provenance Trials
3.3.1. Species Trial R.E 402

Survival percentage of all species at 4.5 years was below 40%
because of damage by wildlifc, termites and adverse weather.
Eucalyptus camaldulensis survival was greatest.

3.3.2. 8Species Trial - 1983 Planting

After 3 vyears Rhus natalensis had the highest survival rate at
76% and very low height growth. Eucalyptus species, though having
a lower survival percentage showed remarkable height growth. They
could, therefore, be favoured over Rhus natalensis.

3.3.3. 8Species Trial - 1984 Planting

,

In the initial stages the survival percentage of most species was
quite high after which it slowly (ecreased. This was possibly due

to climatic changes over the years, Neverthelessg, Eucalyptusg
camaldulensis had the highesl survival percentage (50%) after
three years. Other species with good performance include Cassia

siamea {72%) and Terminalia mentalis (50%).

3.3.4. Species Trial - 1985 Planting

Performance in these plots was  very poor because of water
logging, termite attack and surface run-off experienced in the
year. Acacia arabica, however, managed to withstand all these
events. Rucalyptus species though showing reduced survival had
superior growth.

3.3.5. Ramogi Hills Species Trial - 1986 Planting

After one year the survival of most species was quite good.
However, this trial is on-going and it is too early to predict
the outcome.

3.3.6. Ureje Species Trial -1986 Planting
This Trial is also in progress. However, it is apparent that

‘Bucalyptus maculata and Callitris robusta are likely to fail.
Cassia spectabilis seems to have a high growth rate,

4. CONCLUSION

From all the preliminary results given, the following species can
be recommended for Ramogi: Tuculyplus camaldulensis,BEucalyptus
hybrid, Rhus natalensis, Grevillea robusta, Cassia siamea,Acacia
arabica and Cassia spectabilis.

More work needs to be done on nursery and establishment methods.
The use of fertilizer to improve soil quality also needs further
investigations. : '
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FORESTRY RESEARCH IN HOLA
by

G.K. Mwaura

ABSTRACT

Species trials of both indigenous and exotic trees in Hola have
shown satisfactory results with the following species having the
best performance: Acacia tortilis, Prosopis juliflora, Prosopis
chilensis, Bucalyptus cnmaldulensis, Albizia procera and Acacia
niloticn. Establishment and nursery trials have not been very
good, however, the few results available are discussed.

1. INTRODUCTION -

Hola forestry research station was cgtablished in 1977 with
financial aid Trom TInternational Developmenl Research Centre
(IDRC). Hola, 90 wm above sea level is characterized by harsh
weather with o scarce and erratic rainfall. Mean annual rainfall
is 480 mm and the mean annual  temperature  is 27.5 C. Solar
radiation nnid  winds are slrong. Soils are black vertisols and
thus problematic, especially so dur ng the dry season.

Nola statioh was establisbed with Lhe following objectives:-

i) To carvy out studies on the suitable tree species to be
planted In norlth enstern and north coast regions.

ii) To , study the best esoablishment methods for the
selected species, so as Lo improve their survival and

grovwbh.

iii) To cavry ol st ies on the best pre-treatment
prescriptions for seeds amd  seedlings in preparalions
for planting.

" The aim of this paper is to preseant some preliminary resulls on

the trials undertaken Lo dale.

2. MATERIALS AND METHODS

Several species/provenance trials have been setl. The main aim
was -to screen species and provenances which are most suitable
for llola and the surrounding environs. All the trials were set
in a randomised block design with replicates at 2.5 x 2.5 m
spacing in rectangular and squatre plobs.




.
',
i

In some of these Lrinls o.g., LE. camaldulensis species spacing,
irrigation and weeding trinls were studied to  see  whelher
specifice catnhl ishment moethods TINE bt Ler o Lhian olhers
proesesibed, L cnmabdulensis was o chosen becanse PL appears
promising in arid sones.

The studies on nursery methods, had a common aim of seeking ways

of raising healthy seedlings. Two trials on so0il mixture and
walering regimes have been established. Watering regime trials

"were sel in a  randomized block design with 4 Lreatments and 6

replicabions.

The treatments were as Jfollows: -

T1 - Watering once each day in the morning

T2 - Walering 2 tLimes each day in the morning and evening

T3 -~ Walering 3 times each day, morning, afternoon and
evening.

T4 - Watering 4 times each day, morning, 10.00 o’clock,

2.20 p.m and 6.00 p.m,.

3. RESULTS
3.1, Species/Provenance trials

3.1.1. S8Species trials 387/77

Acacia tortilis showed the best survival (see Table 1) followed
by Prosopolis Juliflora  (90.9%), - Albizia procera (43.8%),
Terminalia brownii {50.0%), Eucalyptus microtheca (50.0%)
Eucalyptus camaldulensis (31.2%). In terms of height growth the
Eucalyptus genus displayed supericerity other sgpecies. Nine genus
had totally failed by the fifth year of assessment.

J.1.2. Species trials at Wayu R.E. 387/79

At the age of 3 years 41 specics were surviving (Table 2). These
were Cassia siamea, Azadirachia indica, Casuarina equisetifolia
and Eucalyplus camaldulensis, Casuarina equisetifolia displayed

the highest growlh rates followed by E. camaldulensis.

-

3.1.3. Species trial R.L. 403/81

21 Plots of this experiment died because of the prolonged drought
of 1981, Among the flew  wpecices which survived; Terminalia
brownii, Azadirachta indica and Prosopis c¢hilensis seem to
perform well (see Table 3).




TABLE 1 MEAN HEIGHT AND SURVIVAL PERCENTAGES OF SPECIES TRIED
IN HOLA R.E. 387/77

"AGE 3.7 YEARS [AGE 5 YEARS|RANK

1 (] 1

w_. .. . 1

TREATMENTS 'MIAN  !SURVIVAL | SURVIVAL |

'HETIGHT | % ' % :

VoMY ' |

I D ' |

: ' H '
Acacia tortilis ' 5.2 ! 100.0 ' 100.0 H 1
Albizia procera HER ¢ ! 81.2 H 43.8 ' 5

Azadirachta indica onL8e ! 3.1 ' 0 !

Cassia grandis AR § ! 6.2 ! 0.0 !
Cassia siamea 8,0 ! 31.2 , 31.1 : 8

Casuarina equisetifolia ' - ! 0.0 ' ] !

Fucalyvptus camaldulensis M| ' 9.4 : 0.0 '

Fucalyptus camaldulensis ! - ' 0.0 ! 0.0 !
Eucalyptus camaldulensis 0.8 ! 31.72 H 31.2 ' 6
Fuenlyptus camaldulensis LA ¢ : 31.2 ' 18.8 ' 9

Eucalyplus camaldulensis HERAY | ! 9.4 ' 0.0 H
Eucalyptus microtheca P : 50.0 ' 50.0 ' 3

Eucalyptus tereticornis T R.6 : 3.1 ' 0 !
Fucalyptus terminalis A ! 34.4 ' 31.21 ' 6

Melia azedarach ! - ! 0.0 : 0.0 !
Parkinsonia aculeata L2 H 18.7 ! 12.5 ! 10
Prosopis juliflora A R i 96.9 ' 90.6 : 2
Terminalia brownii A ' 56.2 H 50.0 ' 3

Terminalia ivorensis ! - ' 0.0 : 0.0 !

TABLE 2 MEAN HEIGHT DBH (cm) AND SURVIVAL PERCENTAGE OF SPECIES
GROWN IN WAYU AT THE AGE OF 3 YEARS.

SPECIES (TREATMENTS) 'MEAN HIZIGHT{M) |MEAN DBH (cm),SURVIVAL %
1 [} ]
1 ) 1
Azadirachta indica : 4.2 ! 5.2 : 25
Cassia siamea ' 7.7 ' 7.3 ! 100
Casuarina equisctifolia ! 11.9 : 7.7 , 12.5
3 Delonix elala i - | - \ 0
4 Delonix regia ! - ' - ! 0
: Fucalyptus camaldulensis | 10.6 : 10.3 ' 31
Eucalyptus microtheca : - : - : 0
Fucalyplus paniculala . - H - . 0
Eucalyptus tereticornis , - , - ' 0
Terminalia brownii : - : - ' 0




TABLE 3 SURVIVAL PERCENTAGES OF SPECTES TRIED IN HOLA
R.E. 403/81

— T SPECIES (TREATMENTS) ' AGE 4 MONTHS
SURVIVAL %

AGE 20 MONTHS
SURVIVAL %

:

-. :
“Azadirachta indica : 43.5 | 29
Cassia grandis : 9.5 ! 0
Cassia siamea ' 57 ! 0
Fucalyptus camaldulensis , 56 .8 : 156
Eucalyptus tereticornis ' 60.8 : 0
Prosopis chilensis : 52.8 ! 35
Terminalia brownii ' 45 ! 47

3.1.4. Species trial R.E. 404/82

This trial was alse affected by prolonged drought, thus the
regults do not reflect a normal growth rate. Eucalyptus
camaldulensis, however, displayed the bhest growth (Table 1) .

From iLhese resulls speclies which «c¢an survive a harsh drought
could be recommended.

TABLE 4 MEAN HEIGHTS OF SPECIES TRIED IN HOLA AT AGE OF
12 MONTHS

SPECIES (TREATMENTS)} MEAN HEIGHT

3 Acacia albida ! 27.46
3 Acacia anecura ) 15.84
) Acacia cyanophylla \ 21.30
f Azadirachta indica ! 22.62
- Cassia siamea : 30.04
3 Fucalypltus camaldulensis ] 37.48
| Leucaena leucocephala : 18.16
£ Prosopis juliflora H 20.66
¢  Prosopis tamarugo ! 23.34
. Tamarindus indica | 15.92
H Zizyphus jujuba ' 13.03
“ Zizyphus gpina-christi : 21.67




3.2, Establishment of trials

The weeding trials experviments [failed due Lo prolonged drought.
Nevertheless survival percentages ranging f{rom 84% to 96% were
recordad al Lhe age of 2 years, Trrigation trials did not yield
any significanl. results (Table 5). However, growth and survival

was good. Very little could be deduced from this trial.

TABLE 5 MEAN SURVIVAL AND HEIGHT OF E. CAMALDULENSIS UNDER
DIFFERENT WATER REGIMES

TREATMENTS 'MEAN SURVIVAL)MEAN HEIGHT;MEAN HEIGHT
'2 YEARS '2 YEARS (M) 4 years(M)
Tl Irrigation once a week ! £6.8 ' 6.5 ' 11.97
T2 Irrigation ence 2 weeks | £€6.8 \ 5.5 ' 10.84
T3 Irrigation once 3 weels | £6.8 H 5.1 ' 9.93
T4 Irrigalion once 4.0weeks; £6.8 : hb.3 . 9.95
T5 Irrigation once 6 weeks | £6.8 ' 5.8 ' 10.72
T6 Control ' £4.4 ' 5.1 ! 8.72

3.3, Nursery method studies

In the watering regime trials, seedlings watered twice a day
showed the highest growth rate, while equal rates were
manifested in the other treatments. Trials on soil mixture
indicated Lhat a mixture of forest soil and sand produced the
best results. The addilion of NP-fertilizers to the quarry so0il
did nolt  afloeet seedling  growlh., Most of the geedlings in the
mixture of lTow manure and quarry chips died. :

4. DISCUSSION
4,1. Species/Provenance studies

The preliminary results veporled  can form a bascline for the
choice of species to be planted in Hola environs. So far the
most sucnessful species are Acacia tortilis, Prosopis chilensis,
Prosopis

julilfora, TFucalyplug camnadulensis, Albizia procvera, Acacla
indica, etc.

More work on establishment techaiiques e.g. on water harvesting,
evapotranspiration reduction and conservation of water 1is
required. To date the successlul cstablishment and quick growth
of Fucalyptus camaldulensis has encouraged local people to plant

these in plenty despite tbe currunt debate on the pros and cons
of FEucalypts. This is a clear manifestation of the need for
multipurpose, fast growing trec species which can flourish




easily under hoarsh condilions,

1.7, Establishmenl studies

"1t is evident from Table 5, Lhat different watering regimes have
no significanlt influence on Lthe survival of trees. However, the
design and layout of the experiments need to be re—examnined
because Lhe resulls are  not convineing. Possibly the water was
seeping from one plot  to the olher such that no difference in
waler regimes wasg expericnced,

4.%3. Nursery studies

The observation that Hola needs no  addition of NPIi-fertilizers
suggests  Lhat the soils are. rich in minerals. The mixture of
forest soils and sand gave best results possibly because they are
well aerated and allow easy percolation of water, thus creating a
healthy environment for the roots. Cow manure caused high
mortality possibly because 1k relains heat or pll drift.
Similarly, the quarry chips could not retain waler, hence death
of seedlings.




A REVTEW OF FORESTRY RESEARCH TIN TURKANA
by

G.M. Muturi
{Turkana Forestry Research Station)

ABSTRACT

Turkann district is matnly vl Tt r CCO-T0NneS Voand VI and 1s
inhabiled by 250,000 nomadic  paatoralists. Recenlly  a small
numbe of poermancinl soettlement g have  Leceome esbablished

accompanied by localised demand for bLree products.

Turkana  is  not wuited 1o plantation  forestry. Protection,
preservabion awd  dwmprovement of o isling vegetalion has been the
ohjective of *the forestry  department, The o Turkana  Rural

Development. (TRDP) KEFRE I'rojoect was eatablbiched in 1987 with the
objective of consolidating information and canrrying  out, research
into utilisation and wmoanagemenl  of  woodland recources., Six
priority areas for rvesearch hoave hoen idenlilied; Species
/provenance trials, seed, narsery sbucies, establishment methods,
phenological studies and regenceal ion studieog.,

INTRODUCTION

Turkann disteict covers Y2,000 0 L o North YWesteoern  Kenya. It
lies belween 600-900m wilh  izolated mountains and escarpments,
The district hans three major Miraninage hasins.  The Lorikipi
plains in the North, Eatokol /Turhvetl /Kervio Towlsnds  along the
¥estern shores  of Lake  Turkans ool Sunduls basin inn Lthe South
Fasl. The Jdigtric! Falls within cco-rone= Vo and VI {(Semi-arid
and neid; Prall oand  Guinne [977), These  ave characterised by
high Lemperaltures and Tow erral ie raintnll {180 mmw to over 400 mm
in the wouth.

POPULATION AND LIFESTYLE RELEVANT TO FORESTRY:

- Torkann district.  is dnhabited Ly abond 250,000 nomadice pastoral

Turkanas. Due La epidemics resul ling rom drought , sodentary life
f styles have  begun Lo emerge, The  selllenents are based on
E- various ocecupations e,g. fishing at Kalokol, irrigated

L agricul ture  at Batilu, administrative nuelens ot Lodwar ete.
b These setllemenlts  accowpanied by incrensed demand  for wood and
¥ wood  producls  have put  pressure oy vegelalion within their
t reach. The Turkanas,  however, have o clear  undors Landing of
'7 their £flora and ultilization (Morgan 1930), making woody plants
f be valued highly. Indeed Lhe woody vegoelalion of the district
F vithin Turkwell river forest and Loimn mist fores! are the most

imporltanl., Pollarding or  culling branches instend of felling
Whole  Lrees  is a normal practice. Turkana herd owners own

b "Fhunt” (literally "Lrees by Lhe riverside”; Barrow 1987) and




customarily protect certain important tree species like Acacia
tortilis, Hyphaena coreacea, Cordia _sinensis, Dobera glabra and
Acaci albida (Barrow 1986/87).

PAST FORESTRY DEVELOPMENT ACTIVITIES:

Like many other ASAL areas of Kenya, Forestry development does
not aim at plantation establishment since conditions are not
conducive for the practice. The general aim is to try to
protect, preserve and improve existing vegetation cover as well
as planting in bare sites. Past forestry work in the district has
been extension and development. The forest department has
successfully planted over 250,000 seedlings using microcatchments
and incentives.

‘THE PROJECT:

The TRDP (Turkana Rural Development Project) KEFRI project became
functional in mid August 1987 with the posting of an Assistant
Research Officer to open up a station in Turkana. KXEFRI operates
other stations in arid and semi-arid areas. These include: Hola,
Kibwezi, Ramogi, Larok, Bura and Kitui. The first task at
Turkana was to take over all research responsibilities from the
forest department, followed by building an office and
laboratory.

FUTURE PLANS:

The objective of the station is to consolidate information and to
carry out research into effective utilisation and management of
renewable woodland rescurces.

Due to the harsh climate, it is clear that meaningful agriculture
stands little chance of success (K. Vogt, Fodder Survey). The
only option, therefore, 1is livestock-~keeping whose success
depends on availability of fodder.

Therefore, Turkana Forestry Research Station will address itself
to the fellowing priority areas,.

(a) Species/provenance trials: Results of past work so far can
only serve as guidelines for future research, since proper
records were not kept. Therefore, proper records of research
will be kept, analysed and distributed to other departments,
i.e., Forest Department.

(b} Qualitative seed collection, seed pre-treatment and storage
studies: Trees with desirable traits in given species will
be identified and their seed collected. Seed pre-treatment
studies will cover species that are known to he useful but
have germination problems. Boscia coriacea, Cadaba fannosa,
Grewia bicolor, Grewia villossa. Currently, no prescribed

storage practices exist in either the district or at Kenya
seed centre. This lack of handling, processing and storage




guidelines has caused loss of seed viability by insect
damage and decay.

- {e) Nursery studies: Current rnursery practices are based on
experience. This does not necessarily mean that the
practices cater for seedling physiological quality. A

problem suspected to be entomological has been observed on
Ziziphus mauritiana at Kakuma and on Cordia sinensis.
Salvadora persica at Kachoda has physiological problems.
All these problems and many others will have an adverse
effect on field performance, e.g., reduction of field
gsurvival and growth vigour for the few that survive. -  The
Zizyphus maritiana case has been taken up by KEFRI's
entomology and zoology divisions while the writer is
investigating the Savadora persica problem at Lodwar and
Kachoda tree nursery.

{d) Establishment methods: The microcatchment practice (water
harvesting) is promising. Further research in this area is
also required.

(e) Phenological studies: They aim at  investigating and
documenting the phenology of current and potentially useful
species. This information will aid activities like seed
collection and subsequent breeding programmes.

{f) Regeneration studies: There is need to carry out studies on
economically important species, e.g., Dobera gabra. Along
river courses and around gettled centres, natural

regeneration does not occur. Studies to establish the
causes of this are important. '

(g2) Other collaborative research work going on in Turkana
includes:

i) Fodder production with saline water - Israel/Xenya
(KEFRI) joint project.
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EMBU, MERU, ISTIOLO FORESTRY PROJECT
FORESTRY RESEARCH
by
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ABSTRACT

The objective of the EBEmbu, Meru, Isiolo Forestry Project is to
support the Rural Afforestation and Extension Service (RAES) in

the three districts. The emphasis is on the Arid and Semi Arid
areas, where appropriate species and techniques are

unidentified. Consequently, the project has a research component
which has been operating since 1983,

The research project has contributed a lot towards RAES
operal.ions. Research on nursery techniques, land preparation and
species selection has been undertaken. The research has been

complemented by a dozen on farm trials.

Research activity Lo dante  includes nurseries, land preparation,
species and provenance trials and on farm trials. A briefl resume
of Lhe main species and provenance trials is given.

Future reseatrch acltivities will include seed procurement,
establ ishment techniques, sociological  surveys and  continued
spreies and provenance  trials., The rationale  behind these

choices 1s discussed.
1. EMBU, MERU, ISIOLO FORESTRY PROJECT.

Embu, Meru, Isiolo (EMI) Foreshry Project is one  componenlt of an
EMT  programme which also  incorporates separate soil and water
conservation, livestock and agronomy projecls,

The EMT programme is designed "to assist in Lhe working out of
meastures Lhat are Lechnieally, economically, environmentally and
socially viable in order to mainlain and develop agriculture and
livestock productivn  in the Arid and  Semi Arid Lands (ASAL) of
Renya™. .
The Torestry project exvists  to support the Rural Afforestation
and  Extension  Serviee (RATS) ~ithin thoe three districts. The
project  operales  over the whole of  Lhe districlts with the
exception of  Lhe ML Kenya Farest Reserve, A wide variety of
ecological YONEeS and  agricultaral practices are therefore
represenkbed in the projecl aren.  The emphasis of the project is
intended  fo  be  upon the ASAL but  appropriate species and
techniques  for  these  Tands  are as  yet largely unidentified.
Conscequently the bulk of technical and logistic support is sLill




directed 1o the high or medium potential areas. It is
recognized Lhat the high and wmediun polenlinl zone dwellers are
mining The  ASAL forest vesources primarilty for fuel, Efforts to
increase sl sulficiency in Lthe aigh polenbtial areas thereflore
indireclly assist ASAL.

Since the forestry projects incention in 1983 there has been a
reseanrch  componenl. operabed by an expalriante silviculturist and
a Kenyn Forest Research TnsbLitubte (KEFRT)} rescarch forester. The

reseanrch component is direcled primarily, although not
exclusively, to the problems of the ASAL. The research is
intended to be pragmatic, and problem solving rather than
acadcemice, In the past the research team has contributed greatly

towards the operation of RAES in Lhe project area.

Reseanvreh has followed o number ol avenues since 1983, Species
and provenance trials have been established, nursery and planting
techniques developed and phenological studies of selected species
carrited out. The following iIs a resume of research results from
1983-1987 and a synopsis of the currenl. approach to future
research in the area.

11. RESEARCH 1983-1987

1. Nursery Research

ITnitial research actlivities concentrated largely on nursery
techniques and phenological studies,

As a result of sludies on the nurscries, operational techniques
suilable for low tLechnology ASAL nurseries were recommended,
These included a strong recommendalion in favour of direct sowing
into Lubes rather than pricking out. Recommendations on tube
size, sowing times by species, roo! pruning methods, shading and
watering regimes were also made. The fruits of much of this work
ag it relates to Fmbu, Meru and Isiolo is contained in "A Forest
Nursery Manual for Kenya". by Abell and Armstrong.

Phenological studies were carried oul on a few selected species,
These observations are important for planning seed collection of
a range of dimportant indigenous species. A table of seed
colleclion Limes was produced in the JPorest Nursery Manual for
Kenya as a resullt of the observations.

2. Land Preparation

A limited amount of  resenrch has been carried out on the effect
of microcatehments, Whilsl construclLion of microcatechments has
been  recommended  according to topography, there have been no
quantilative measurement= of Lheir  effecl on lLree growth. The
microcalchments are shallow trenches with well firmed walls which
lead water Lo Lhe plant posiltion. The Lree should be planted in
a pormal plantiong  pit but in a position where 1t 1is not
inundated with si11L o wa=shed ot ofl the  ground during heavy
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rain. Tie ridging can also he used on  sloping or flat land to
increasce infiltration,

Black cotton soils present particular difficulties due to heaving
of the seedling and rootbhall. lLirge losses have been experienced
on one site as a result of evposure of the rootball in  this way.
The heaving is offectod by Lhe expansion and contraclion of the
soil in varying moisture conditions. We belteve that this can be
overcome  hy  deep planting ol large seedlings; this we are
carrently testing.

Resenrch trials have been conducted into the effect of mulching.
A trial using a wmoisture rebaining  polymer (Agrosoke) was
established in Isiolo. All the Lrees died but  in the harsh
conditions of the site, this i1s not considered conclusive. The
polymer may be effective where condilions are better.

Dend vegelation mulches have proved useful in retaitning water at
planting sites. On some sites. however, they attract termites
which eal the seedlings. :

St.one mulching was tried and found to be effective in retaining
water. The degree of moisture retention has not been quantified.

The of Tects  of weeding in lForest praclices are well known., In
sones TTT, TV and V grass growth is very vigorous and aggressive
and appears to have a marked offect on tree growth, Only one
weeding trial has been laid down to study the effect of weeding
regimes on Grevillea robusta in  zone ITT. This trial is now
only 18 wonlLhs old but the effec. of weeding on early growbth is
readily apparent, In drier areas the elfect of weed competition
will be greater.

3. Species and Provenance Trials

Tt is vecognized that Lthere is a  lack of knowledge regarding
species suitable for use in ASAL. A large part of the research
effort in EMI has been addressed to this problen, Nine trials
vore established on a  range of site types. The layout of these
trinls is described by Tugadiru and Armstrong in  LRDC report P-
192 (1986). Recent assessment has taken place (September 1987)
bul analysis is nol  complete. IL is expected thal a detailed
annlvysis will be available shortly. The basic attributes of each
site and currently promising species are described below.




a). Gategi, Embu

Feologioal vone TV; TBalabliahod in Lwo

1081, AlTLitade 1100 m; Blaclk Cofton
850 mm

Speeies showing promise:

Acacia nilolica ;
Atvipley nummularia

Fucalyplus camaldulensis

Fucalyplus Lerclicornis
Pavkinsonia aculenla

These species  are  suiled o alfor
forestry., A range of Tarm Forestry sp
in Lhe  ULrial. E. camaidulensis

oulbroak of BusLt‘y('iﬁr] Dol les,

Acacia polyacantha initially

has now been decimated by longhorn bee
by, Gangara, Embu
Ecological zone IV. Established April

Altitude 1150 m; Clay loam, ph 4.9-5.9
Promising species:

Cassin HjiUHQLl.
Eucalyplus siamea

suited to farm fo
field boundaries y mortality of all spe
The  major  cause  of  death wixs prob
planting. Palatable species have been

Cassia siamen is

¢). Maranga hill, Embu
Ecological wone ITT. Established May
Altitude 1420 m; Weell drainecd lo

acid?
Rainfall 1000 mm.

Promising species:
Acacin atlacocarpn

Acacia aulacocarpa
Fucalyptus grandis

x teretlicornis

Cassin  speclabilis has  limited use
provider of small poles. The  othosp
forestyry, The  above  wucal yptus  h

performed
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Dec. 1983 + Oct,
7.6-7.9; Rainfall

phases,
Soil,; ph

(Indian)

Australia)

(Petford + Kimberly,
Australia)
(Kennedy, Australia)
(Baringo, Kenya)

esktation rather than farm
ecies  have been eliminated
is now subject Lo a recent

well but
).

exceptionally

tles | Taurotagus'sp.

1987,
y Rainfall 930 mm.

{Local race)
(Kimberly, Australia)

on deep soils along
site is high.

restry
cies on this

ably drought at the time of
browsed by small game .
1984,
am, ph unknown, slightly
{Australina)
(Eldoret, Kenya)
(Zambia)
{Local)
for farm forestry as a

species are for plantation

ybrid shows greater drought




tolerance than the Tocnl hyhrid . saligna currently planted on
the hill.

~

d), Marimanti, Meru

Ecologieal zone V. Established Nov. 1983
Altitude 590 m; Deep samly clay, ph 6.5: rainfall 750 mm.

Promising species: None.

This is o very harsh site established during the 1983 drought,
Survival is negligible and thos surviving have been badly
damaged by  goals and termites, Acacia victoriae is worthy of
further interest for the feww  survivors growing well, It is
surprising that Prosopis species lared so badly; this may be due
to unsuilable provenancoes,

The trial  illustrates the difliculties of afforesting such harsh
sites wilh species that bad been thought to be suited to Lhe
area. Tt further emphasizes  lhe need to concentrate on the
belter soils especially those Tound within farm holdings.

r). Kuani hill, Meru

Erological zone TITT.

Altitude 1500 m; Red/browvn clay, ph 6.5; Rainfall 750 mm.
Three trials arve established on this site.

1. Direct sowing trial {now closed).

This trial supports Lhe view that direct sowing is not

applicable on  such sites with: Acacia albida, Acacia
aulacocarpa, Acacia auriculiformis, Acacia mearnsii, Albizia
lebbek, Acrocarpus Fraxinifolia, Cassia siamea, Cassia
speclabilig, Fucalyplus globulus, Eucalyptus saligna,

Grevillea robusta, Leucaena leucocephala

ii. Kuani species trials (Nov, 1983).

No  species are growing satisfactorily possibly due to
nhutrient deficiencies, The trial which will soon be written
of f has demonstrated the importance of research. If
afforestation on the hill hal been delaved until these
negative results were available much money would have been
snved, A great deal of resources have Tbeen expended by
RBural Development  Fund and Kenyn Tea Development Authority
in afforestation atteumpts doomed to failure on this hill.
‘Despite  three  failed phases of planting RDF  have just
received funds for a fourth phase.

iii. Kuani Pine trial (Nov. 1985},

Ten pine speecies  were planted, Pinus kesiya  is showing

promise, T ig Lo early Lo make  any recommendations or




conclugions on Lhe basis of this Lrial.

M . Tsiolo {(Red soil)

Feologiceanl vwone V. Eutablished Nov. 1983,

AlLitude 1150 m; Deep, hard red clays; Rainfall 400 mm.

No species avre growing salisfaclorily on this very difficult
site despile  Lhe comprehensive, range of  species used. This
trinl  was intended to investigate possible species for
enrichment planting on Lhe 01 Tolnyu Degishu range. The failure
of almost all species Lo survive gives a  clear indication that
any ol Lempt Lo ecarry  through sueh enrichment planting is likely
to 1resnlt in o very expeasive  disaster. Scvil e¢rosion control
works  anl microcatohments o encourage growth of existing
indigenous lrees will be estabtished in the fulure.

£} . Isiolo {Black soil}

Feologioal zone Vo Established Doec, 1983, April 1981, Oct. 1984,
Altitude 1110 m; ‘Allkaline, sodic vertisol, ph 8.4; :
Rainfall 400 mm.

With the exception of Atriples pummulariao  all species suffered
100% mortalily., The principn!  oiuse ol mortality 1is possibly
droughl stress, sodicily Aand  galine soils.  Obther faclors may
also have been regponsihble and rescarch s continuing., This site
is typieal of sites arommd Taiolo and if a  suitable fuel
plantation technology can he developed it would be an important
sucecss. Ameniky tree planting  is also considered potentially
tmportant .

h}. Merti, Isiolo

Feologiecal zone VI, Established Sept. 1985,

ATtituade 8960 m; Deep cracking ¢lay, sodic, ph 7.6;

Rainlall 200 mm,

This trial included a variely of irrigation regimes and species.
Mortality is very high, no gspecies were growing salisfactorily in
April 198%7. Final assessment was made in December 1987 and the
brial will now be written off.

Summary of Species and Provenance Trials

All these trials illustrate how difficult the working area is for
seedling  establishment., Species and techniques which were
originally {thought highly suited to the area and rural
requirements have proved unsuitable. Despite the fact that on so
many trial sites little real success has been achieved the trials
have served a useful purpose.

The Lrialys  indicate the desperate need for further research
Lhelore  large  sceanle foreslry activities in the ASAL can be




embarked upon. Without research information a great deal more
time and  vesources might be wasted on futile afforestation
aLllempls.

The eucalyplus growing well in Gategi and Gangara c¢an form the
basis of institutional fuelwood plantations. However, in order
for this to be practical, seed stands urgently need to be
eslabl ished.,

Few of  the species on  the trial sites are suited to farm
foreslry. This 1is probably as much a reflection of recent
changes in emphasis and thinking as of initial species choice and
Irial designs.

On Farm trials ) .

There arve a dozen on  farm  trials, mostly in zone TI1I. The
scientific value of tlhese Lrials is  limited due to numerous
problems encountered in their  cstablishmenlt and maintenance. A
good deal of  uselul experience  has been gained regarding Lhe
unique problems of such trials. It is apparent that they should
be established Lo research the responses of the farmer and his
family rather than silvicultural aspects of tree species,

On farm Lrials have to meet both the interests of researchers and
the Tarmer who is a professinnal laind manager earning his living.
The researcher wishes to evaluat: new species and techniques
possibly without full understanding of their ramifications within
Lhe Tarvm unil. The farmer js nluays interested in  new ideas but
must rely on his own experience amdt judgement to maximize a range
ol benefils Trom the shamba, Problems encountered arise from
this conflict of interest. 0Of course, the farmer (rightly)
always has the last word.

ITT. FUTURE RESEARCH

The project has  been looking  oritically at the research
programme  and  planning the  next phase. All future research
will, as in the past, be pragmalic problem solving in support of
RATIS, Tt is intended Lo formalale a research plan which will lay

down research objectives awd priorities for the fulure. A slart
has been  wade on this process in which KEFRT should parlicipate
fully.  The essenlial  components of =a future programme are

oul.llined below.

1. Seed procurement

The - three districts in the project area should as  far as
pessible be self sufficient in secd. This task has fallen to
reseatrch to  coordinate, Seed steres in Embu and Meru are being
equipped and staff trained with the help of the Seed Centre at
Muguga., Seecd stands  of exotic species which do well in trials
will be  established and seed sources of indigenous species
identiflied, Tt 1is envisaged  Lhal Lthe Divisional Forest
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FxbLension Officers will  take over the operation of seed
collecltion, storage nnd d ispersal. They are already involved in
discussions on how the system should be strengthened.

2. Nurseries

Research  into appropriate nursery techniques will continue.
There ig scope for further research into seedling size, rooting
behaviour, nursery operation timing, soil mixtures, seedling ;
containers, waltering, shading, use of stump cuttings. etc.
lovever, al present a number of well known nursery practices are
nol andhered o,  What role, therefore, does research have in Lhis
situantion? Nurseries are also unproductive in their use of
Inhour; - is it the role of research to examine work rates and
operalting methods?

3. Establishment techniques

Researeh is neoded on estab] ishment Lechniques  for ASAL., This
includes clearving, culbivation, construclion ol microcatchments
and tie ridges, plant espacement, seedling size, deep planting, i
lransport and handling cte.

1, Sociological Survey i

One  of  the major research  priorities in  the EMI area is to 9

identify suidtable farm Lree species for  zones IV and V. The g
farmers’  favourite species  is o Grevillea robusts but this g
suceumbs to drought  and termites  below  900mm  of rainfall. 218
Sociological SUVeys  are nnvvésury to define as tightly as H

possible Tarmers requirement e and #vailable planting niches. Tt
is essenlial  to learn as much as possible about the percepltions N
of farmers and those of their flamilies in order to identify f
suitable specios and melbods for farm use. It is possible that I
we may disagree wibth  some widely held rural beliefs ("we don’t
need Lo planl {rees  for fuclwood™) but it is important to
understand  why Lhey  esisl, The TInlernational Council [for I
Resenrch in Agroforestry (1CRAF) "Diagnosis and Design” formula
is based on this principle,

5. Species and Provenance Trials :
There s 5011 need for researelh Lo ddiscover  useful species for
planting under 2 range ol conditions. These can be broadly

‘mlegorized:

). Departmental Lill plantings; Zone T1T.
b)Y, TFarm forestry; Zones IV and v. B
). Rehabililation of degraded ex-shifting cultivation (Al
siles; Zone TV and V. 3l
d). Fuel, poles and amenity planting ; Zone V and VI, {In
Lhis category indigenous species are likely to be of
Zreat importance. ) '

S S
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The  requirements  of  each silualion are different and suitable
species are  in short supply . I't is  hoped that investigalions
will conlinge  with o range  of gspocies suitable for cach
silualion.
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PAST AND PRESENT FORESTRY RESEARCH IN TURKANA

KEES M. VOGT, Browse Forester,
Lodwar, Turkana.

ABSTRACT

This paper summarisesg trials carried out in-Turkana between May
1986 and August 1987. ) '

Eighteen indigenous and ten exotic species were selected for
trial, Selection was based on local perceptions and a need for
nutritional value but low palatability to stock.

Trials to compare survival and growth of the selected species
under three planting regimes were established; pitting
microcatchments (5 x 5 m and 10 x 10 m} and waterharvesting.

Preliminary results indicate +that whilst pitting can lead Lo
successful establishment, water harvesting and microcatchments
are better. Differences in survival between techniques are more
marked on drier sites. Microcatchments gave 1Lhe best results,
partly due to more frequent and disruptive breakages in
waterharvesting structures, The 10 x 10 catchments were best,
not surprisingly, as they capture four times the volume of water
of 5x5 microcatchments.

The aulthor stresses Lhe need for the local community to be fully
involved in research of this kind. The role of local people in
guiding and directing his programme was of great importance.
Research should be development and socially orientated and in
order to bhe realistic involve a two way exchange of information
with local people.

INTRODUCTION

Initially, I am going to give a brief history of research in
Turkana. In most ASAL areas of Kenya forestry research is still
very young. In Turkana this is the «c¢case since forestry
development has only started taking place recently. Therefore,
it may still be rather early to base conclusions on any results,
a8 it normally takes at least several years of establishment
before a species can he regarded as a "Safe Bet" to plant out in
the field,. However, due Lo the immediate needs, information must
be released and shared as soon as possible, s0 as to help the
person in the field who is Lrying to plant trees today especially
since indications for suitable pPlanting methods and Species can
now he seen, However, people must be aware that results are only

tentative at this stage and that they may well change.

Research in Turkana started in 19871. At  that time virtually
nothing was known about appropriate trees for this area and,
therefore, many different species were tried, some of which are
now thought to bhe absolutLely ridiculous. Indigenous Lrees lo
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Turkana were Planted, so were exotics that were Lhen available
in the nurserieg of  lowland Kenya such asg the Jacaranda tree,
Eucalyptus SPp, _Delonix regia and even Grevillia robusta. These
species were planted on a random basis around Lodwar in plots and
were then watered on an incentive basis, where each rerson was
paid for the number of trees he or she could keep alive during
the course of each month. After three years, watering was
discontinued, and as a result many of Lhe trees died within a fow
months. This was Found oul. to be as a result of the way that
watering had been done. Each {ree received a small amount of
water, about 3 lilresg twice a week, and therefore the surface
roots had become well developed 1o make use of this. However,
when the watering stopped many of the trees had not developed any
deeper roots and hence died. This Was a very valuable piece of
information and because of it watering regimesg were radically
altered so as to try and develop a proper root system on treeg as
S00n as possible. The answer WAs  quite simple, give a lot of
water (20 1 approx.) with pProgressively longer intervals between
each watering, thereby gradually weaning off the treesg?
dependency on artificial walering,

trees died, it was found that new replacement treeg would
suddenly appear, often of a different species. It was then
realised that this had probably been golng:  on all along the |
trials life, since the tree waterers wanted the payments to
continue for each tree found alive, What simpler way than to go =
down to the tree nursery and gel g replacement tree before the i
monthly inspection of trees was due. From that we learnt another ;
lesson:- not to water trees on arn incentive basis in research

work since none of the trial trees may ever die! Although the
plots are still being monitored, it ig realised that no sound §
statisbtical data can be tLaken fron them and that they mainly i
Serve as an indication of which trees could or would not do well. i
Indeed, for the trials that followed, the information gained
served as a very useful guideline on which species should be

tried and which most certainly should not.

Now getting lback to the experimantal trees, when the original [

In early 1984, it was realised by the Forest Department and NORAD

that there wasg an urgent need to establish Eood data on potential
_ tree species for outplanting in Turkina, This was due to g real
q lack of information on suitable tree species or any other method
; of planting trees without watering, Therefore, a series of Browse B
Trials were recommended and drawn up with the hopes of f
| establishing them by April 1984, However, no Browse Forester l
{f 2rrived to take up duties until December 1984 angd therefore the ’

.  trials were set back for over ga year,

{

In early 19485, work wasg started, and in conjunction with a browse {

species survey, five Qifferent sites were identified andg i

prepared for planting in Nov/Dec 1985, However, no rains were ;
- t received and, therefore, no pPlantings took place. In March 19838
i the rains started and by end of May 1886 all the trial siteg
were planted and, therefore, the sites are now nearly two years
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2. SPECTES IDENTIFICATION, SEED PROCUREMENT AND NURSERY
PRACTICES

The reason why the trials were to be called "Browse Trials" is
because the Browse Factor is regarded as probably the most
important attribute for woody species in Turkana as they provide
vital food for livestock in the dry season. Initially, a browse
species survey was carried out to find out from the Turkana the
most important dry season Browse providers. In addition, other
alternative traditional uses were noted; as a multipurpose tree
would ultimately be more useful. From this information a short
list of 18 different species was compiled as listed below.

Acacia tortilis Acacia elatior
Salvadora persica Acacia mellifera
Acacia albida Dobera glabra
Cordia siniensis Hyphaene coriaces
Zizyphus mauritiana Boscia coriacea
Balanites aegyptica , cadaba farinosa
Balanites orhicularis Srewia bicolor
Balanites pedicellaris Grewia villosa
Acacia senegal Maerua crassjiflfolia

A great deal of thought went into the final selection of
species, and the above shortlist was decided upon after a lot of
discussion with the Turkana. Selection was done, as far as
possible, choosing multi-purpose trees where there was not only a
good browse potential but also another positive factor associated
with the species, such as its fruits or medicinal value. Wherever
possible, more unpalatable species were chosen where Lhe
nutritional value was estimated as being good but where the
livestock only eat the trees when they are hungry. This

fulfills two purposes:- it means that the trees would only be
browsed in the dry times when the animals become less choosy,
thereby leaving the resource until it is needed and it will also
enable the plants to have time to establish themselves and
recover from any browsing since they would hopefully only bhe
browsed in the dry season, Out of these 18 species, 5 species
were eliminated. One (Maerua crassifollia) because no seed could
be found. And, tlhe other four (Boscia coriacea, Cadaba farinosa,
Grewia bicolor, (Grewia villosa) because we couldn't germinate any
of the seeds with whatever treatment we tried.

Exotic species were also chosen and their choice was very much
limited by the availability of seed. Some species (notably
Leuceana leucocephala) were chosen with the expectation that
they would not do well especially in the drier areas of Turkana.
This was so that they could be eliminated and not tried in the
future. The species choice of exotics were as listed below.

Leucaena leucocephala Cassia sturtii
Prgsopis tarmarugo Acacia nilotica sub indica

-
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Prosopis chilensis Acacia aneura
Prosopis juliflora Acacia holoserices
Acacia victoriae Acacia ligulata

For all the indigenous trees except Balanites aegyplica, seed wasg
collected within Turkana. Prosopis chilesis and Acacia nilotica
were also from local collection. The exotic seed was obtained
from various sources (for mors information on  sources and
treatments refer to the browse trials report and nursery
practices also described in the report (Vogt K. 1987)). All the
trees for all the trial were raised in  one nursery. Nursery
practices were standardised as much as possible for all the
species on Lrial but treatment and actual time in the nursery.

3. EXPERIMENTAL DESIGN

The trials in Turkana were designed to test two main features. J
Firstly, species suitability and secondly, the most appropriate |
planting methods for Turkana. Sites choosen were considered to
be representative of the larger sreas of Turkana and for details
on each specific site refer to the browse trials report, {Vogt K.
1987). I will only talk generally of the layout and design of ;
the sites since it is basically the same in each one (with the !
exception of Kalakol). !

It was intended to make the layout and design of each trial as
similar as possible so as to enable easy comparison between the
sites and between the treatments. Three main treatments were
compared, and all species were planted at a 5 metre spacing.

i} Pitting {Control) f
ii) Waterharvesting ﬁ
ii) Miecrocatchments W

F

In addition, ten by ten metre microcatchmenlts were constructed at
some of the siles where there was space and time to do so. These
were mainly for comparison with the five by five metre
microcatchments. ‘

The trials were designed to compare 18 different species in ench

of the treatments. Each species 1is replicated twice in each
treatment in plots of 9 trees each (Total 18 trees). These plots

are randomly located within each treatment. In each trial the ]
species tried in the different treatments is the same so that a i
valid comparison could be made of all the species. However,
different species are tried in tte different gsites depending on
where they are located. For instence wetter type species would
be tried in wetter trial sites,

4. RESULTS

Results obtained so far are based on sites planted for less than
two years. They can of course give an indication of what may do
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well but I feel that they should be taken with a pinch of salt
until a few more years have elapsed.

At this stage, the effectiveness of the different treatments can
certainly be seen and it has been proved that trees can be
planted on rainfall only if high survival techniques are used.
The most vivid contrast between different treatments occurred in

Kalatum, the driest site. All the trees were planted on an
estimated 115 mm of rainfall which fell from March 1986 to March
1987. After one and a half years, total survival of all the

species in the pitting treatment was 2%, waterharvesting 19.9%
and microcatchments 42.1%. Taking Ccrdia sintensis as an example
which has so far proved the most adapted species (Indigenous)
survival was; pitting 5.65, waterharvesting and microcatchments
both at 72.2%. These differences in survival become less and
less marked the wetter the area gets but in all the sites a
difference can be seen where overall survival is usually higher
and a faster rate of growth occurs in the microcatchments and
waterharvesting treatments. It is felt by us that although the
initial investment is much higher, these high survival techniques
can lead to cheaper and ultimately more successful establishment.
Once the trees are planted they do not need any more watering

saving a lot of time and labour. Weeding and protection are
needed alt leasl initially but this s also the case 1n walerod
trees.

Results obtained from trials can be seen in the Browse Trial
report {(Vogl K. 1987). No in depth statistical analysis has been
made, only the mean growth rate and the number of trees
surviving, have been used in the analysis. This is because the
data is still very young and facilities were not available Lo
analyse data.

5. CONCLUSIONS

In conclusion, I would like to compare the different treatments
and how they seem to be suited to Turkana conditions and to ASALs
elsewhere in Kenya.

Pitting was used as a contreol in all the sites and it is quite
obviously the cheapest treatment to establish any trees. Time
taken to build one 5 by 5 metre microcatchment is more than five

times that for pits. Tn the drier areas (150 - 300 mm p-a.)
pits are certainly not appropriate and both survival and growth
rates have heen very low compared to microcaltchments and

waterharvesting. It has been found that in the wetter areas of
Turkana {(c 450 mm p.a.) establishment can be quite good if the
trees are planted at the proper time and there is sufficient
rainfall. It must, however, be realised that growth is slower in
comparison to high survival techniques and it may be that one is
only saving time and 1asbhour in the initial slages. Since the
trees may need weeding and protecticn for a longer period due to
their slower growth.




Overall performance is betler in walterharvesting than in pitting
but when the former is compared with microcalchments it has fared
rather poorly. Survival overall is lower and this could be for
two reasons. Many species cannot withstand long periods of
waterlogging and due to the heavy weed growth trees have been
smothered before they could grow away. Many breakages have
occurred requiring time to repair them. This means that the
trees have nol been able {Lo Tfully utilise Lhe structures which
are bringing the water Lo them. Once the trees are established
growth can be spectacular. It is felt by me, that at least for
the time bheing, waterharvesting 1is not really suitable to
Turkana., It requires a lot of work to keep it maintained and if
there is one breakage often the whole waterharvesting structure
Tails.

Microcatchments, have the advantage of being micro instead of
macro. If a breakage occurs then usually only one or a few
microcatchments are affected and the majority still function. In
addition trees planted can never be waterlogged and weeding and

maintenance is easier. General performance {survival and
growth) has been best in the microcatchment treatments. Both

the 5 by 5 and the 10 by 10 have shown good overall survival with
no real difference between them. It then comes to mind what is
the advantage of a 10 by 10 over a 5 by 57 It takes four times
as long to build and is, therefore, that much more expensive, If
growth is compared between the two treatments then the real
difference can be seen. Not only are the plants in the 10 by
10’s taller but they are also sturdier which is not surprising
since the plants are receiving four times as much water.

Presently 10 by 10 microcatchments are built in most of Turkana
and with proper species choice planting time and after care good
establishment should be ensured in most years. In my opinion
both the 5 by 5 and the 10 by 10 microcatchments are suited to
present Turkana conditions bolh technically and socially in
comparison to the two olbher treatments {pitting and
waterharvesting), Fasl growing species can ultimately make more
use of a 10 by 10. However, a word of caution if they are to be
tried . It  has been found that the planting time is absolutely
critical when trying to achieve establishment and a difference of
four or five days can lead to a resulting high mortality.

6. RECOMMENDATIONS

Before completing this paper I would like to focus attention on a
few points which are often neglected concerning research.
Primarily use should be made of -he indigenous population prior
to setting up any research. Both =o understand needs and to gain
information. Taking as an example the Turkana. The wealth of
knowledge that T received from the locals was my main source of
information on indigenous tree species. It was they who told me
what was useful and why it was useful and they ultimately made
the decision for me as to which species should be planted in the




triaTs. I think that too often researchers may be unaware of the
needs of the people, that is - tha2ir real needs. Quite simply,

time and patience to listen to the people is needed. However,
there is no time on the agenda for this and the project lifespan
is too short. These are very real problems and as a result the

researchers may unintentionally bulldoze in with their ideas
deciding what they think is best for that particular area without
realising the potential wealth of information that could have
been tapped from the indigenous population.

Why are the needs of the people and their social customs sO often
neglected? In Turkana there are many examples of development
gone wWrong and I feel that forestry research could easily £o the
same way if care 1is not taken. What is the point of planting
trees successfully in research when this may not be mirrored in
reality? To take an example from Turkana, large scale
waterharvesting structures can work in establishing trees if they
are properly maintained. However, at present they are not suited
to Turkana, since it is felt bv the locals that the level of
organisation and labour required to keep the bunds maintained 1is
not worth the benefits that can be received. Of course research
already set up should continue to be monitored, bhut why should
research continue to he developed in this area when it has been
found to be inappropriate by the Turkana? Instead of imposing
unwelcome ideas is it not much better to divert funds to research
which will be socially acceptable and therefore of direct use an:l
pbenefit to the people?

As results do become available, reports are produced but these
can often only be understood by other researchers. This is very
necessary but I don’t think we should lose sight of who the
research is really for. The local people should be kept informed
on any progress SO0 that they car judge for themselves and make
comments. In Turkana we are trying to do this by taking Forestry
Course participants to the trial sites, to let them see for
themselves what 1s happening. Ve also try to make sure that the
watchmen of the sites w¥now and understand the purpose of the
trials so that they can talk to any locals who may arrive at the
site.

I feel that the role of research is not only the gathering and
analysis of information, but that it can alsoc be a very useful

extension tool. Showing different species growling under
different conditions on the z2round. Local people should e
encouraged to visit the sites aad see for themselves what 1s
doing well and what isn't. In that way a two way flow of

information can be generated where the effectiveness of new ideas
can be seen on the ground and taken back to the manyatta, and
where often very useful comments and observations will be made by
Lthose visiting the site.
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AGROFORESTRY RESEARCH IN SEMI-ARID TAITA/TAVETA
by

P. KHERKOFF, TTDP/DANIDA
TAITA/TAVETA DISTRICT DEVELOPMENT PROGRAMME

ABSTRACT LS

Taita/Taveta District Development Programme (TTDP) has carried
out both a socio-economic baselire survey and an agroforestry

survey in the area. It was found that fruit trees are favoured
despite problems of disease, poor varieties and low market
prices, Constraints in the farming system include a shortage of
labour, low soil fertility, fodder and water shortages. The

major constraint to tree planting appeared to be seedling
availability,

Agroforesﬁfy(iniervention involving the use of highly productive

of soil’
with Leugaena spp., Calliandra calothyrsus and Sesbania spp.,

Vleguminogsftfee Yspecies were recommended to tackle the!problems

&tilit&fand-'dry_gﬁpSOnf fodder. Intercropping trials’

were recommended and initial responses are encouraging.

Tnitially the problem of iseedling évailability has been tackled
by the establishment of dispersed distribution centres. These
distribute the production of large nurseries to rural areas. In
future seedling production should be de-centralised.

BACKGROUND | o

TTDP is an integrated development orogramme which concentrates on
the dryiands of Taita/Taveta district. This area varies in
altitude from about 600 m to 1,000 m with an average annual
rainfall of 500 mm to 750 mm. Poor sandy soils are predominant
in the area. Major inhabitants are the Taita, who are an

agricultural people and who are increasingly being pushed into
semi-arid lands due to over-popu_ation and land scarcity. Much
of the land is under some form of ownership, though not always
adjudicated. Severe soil erosion is among the major problems in
the drier parts of the district.

SURVEY RESULTS

The programme held a socioc-economic baseline survey {covering

about 250 households) with the fellowing results for the survey
area (about 10,000 people):

1. Loeal propagation {or establishment) techniques are mainly
concerned with fruil species and with construction species,
Tree planting for fuelwood production is not done.

2. Local people consider seédling availability as the major
constraint of tree planting (i.e., tree seedling planting}.




3. lLabour shortange is a

major constraint: male/female ratio in
Age group 30 - 40 years is about 1:4!

1, Only about 10% of the
purchased

any seedlings from any

Tarmers in the aresa have ever

Eovernment agency.

Preliminary results ol the

agroforestry survey confirm
and also indicate that

the ahove

1. Intercropping of lrees and focderops is intensively
practliced, especially maize and/or pigeon rea with custard
apple, cashew, mango, citrus, Melia 5pp.; Azedirachta

indica, 0Olifeira mangiflera, Syzygium cuminii and other
spoecies.

2. Fruit trees are found in a high density. ‘Their major
function is subsistence food and cash production. Yet,
three major constraints seem to be significant: lack of
high yielding (gralfted) varieties, high incidence of disease
and, therefore, low ¥ields and low market prices for fruits,

3. Maize is the major fooderop grown during the two rainy
seasons, but seems to be subject to two major constraints:
low waterp availability and Jow s0il fertility. Although
sol1l fertility s subject Lo greal loecal differences, the
following indicators of such low fertility have been found:

fallow is not much pracliced, if at all, due to land

i scarcity
4 3 - chemical fertilizers are not used because of the great
% ; distance between homeslead and shamba (many people live in

| K "villages" away from their shambasg) .

- in many cases, improved/hybrid seed has been tried, but
allegedly "failed", Local seceds are considered more

productive. Thig indicatesg {among oLhers) insufficient
soil fertility.

- in some cases, respondents mention "soil fertility” as the
major problem they face on Lhe larm.

4. The major constraints in livestcck production are:
shorlage of Erazing/lfeed and lack of water,

;Objective No. 1: solve constraints in the f
| appropriate with agroforestry,

arming system where

¢ The apparent constraints in the farming system outlined above
g favour the introduction of highly productive leguminous tree
' species, both for goil fertility aspects and for dry season
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livestock feed. In the current farming system there is a notable

Lackh of N-Tixers. The following arguments can be carriod Fforward

Lo introduce intervcropping of such species in maize:
- addilional soil N is requi.ced Crom a nearby scurce at .
minimal cost to increase maize production. {Homesteads,

i.e,, dung are too lar removed from the shambas.)

- additional fodder is needed, especially protein rich
fodder, and especially in Lhe dry season,

- farmers are used to propagating trees, especially direct
sowing and planting wildings.

- farmers are used to tree/fooderop intercropping.

Various leguminous trees are potential candidates to fill this
"niche" in the farming system. Species with a high production

potenlial are Leucaena spp., Calliandra calothyrsus and Sesbania

SpP ., Prosopis spp. have a high crude protein content but a
capacity to improve soil N in favour of maize is not proven.
They have thorns which farmers don't like but they are much more
drought resistant. Mbololo is probably too dry for Calliandra.

It may also be too dry for Leucaena bul there are two encouraging

factors: Firstly, the seedlings can be planted at the trash

lines where extra watler enetration nma be expected and
1

secondly, stray animals are not allowed in, even after the

fooderop is  harvested. Atriplex nummullaria is a hardy fodder
crop worth trying. They are available in the Voi nursery.

Leguminous tree intercropping is an entirely new concept in the
area of  concern (Mbololo), and all proposed species are also new
for the area. It is, therefore, lecessary to test the concept
through on-station and on-farm trials. Therefore, experiments
have been established with 12 trial farmers and Mwakiki seed
farm. The main variable s species  but 1t also includes
micracatchmenls and soil conscervalion struclbures.,

The trials at the seced farm  are more or less governed by the
condilions Taid down by MOA {fodder plot). The trials on the 10
trial farms are designed through a dialogue belween farmers and
project staff. Potential trial farmers are a subsample of the
agroforestry survey.

Objective No. 2: How can seedling distribution to local farmers
be improved and what is the impact of such improvement?

MENR and MOA (supported Ly DANIDA) can give immediate assistance
by improving the accessibility of the Mbololo farmers to Forest
Department  and MOA  seedlings. There 1s a clear need for
seedlings and the current production of construction/shade/

protection trees by Lhe Foresl Department and of fruit trees by
MOA is Targe. The MENR nursery at Voi (25 km from Mbololo) has a -
stock of 250,000 seedlings of which =a very small proportion is

@ zsoy
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actually distributed. The seedlings can be made available during
the rainy season Lhrough a systlem of local seedling distribulion
contres, The seedlings are then provided within fair walking
dJislance and ot normnl governmenl pricesg. Tn Lhe longer Lerm,
decentral tsed scedling production should be stimulated.

RESULTS TC DATE (FEBRUARY, 1988)

The trials have been established and show encouraging results.
Some species show good growth of about 1.5 wm in 3 months,
despite  low rainfall - (only about 50% of the average for that
peviod).  Local Carmers are very  enthusiaslic about (he idea of
trees for fodder and sgoil fertility (with fuelwood as a by-
product) which ig among others indicated by the seedling sales.
The trees are well protected, scmetimes mulched or even watered
Withoul being asked Lo do so.

The trials are adminislered by the divisional extension forester
(Voi} with copies at Lhe distriaet HQ in Wundanyi. +Responsibility
will be shared with the local MOA  TAs, who &dre increasingly
incorporated in agroforestry R & D in Taita/Taveta.

: /
THE SEEDLING DISTRIBUTION SYSTEM AND ITS IMPACT

A network of temporary seaedling distribution centres has been
established during the November Tains and the distribution has
been closely monitored. Some of the results to date are:

=~ Previously only 10% of Lthe Tarmers had ever purchased any
seedlings from government nurseriesg. During the November
'87 rains, about 50% of the Tarmers purchased seedlings
Just during the 4-weck perind of rain. (Sample area:
1,400 households. )  The research also comes up with
species prefevence of the local communities which shows a
complex pattern.

Research into survival and growth jg the next step.




FORESTRY RESEARCH IN THE BURA IRRIGATION SETTLEMENT PROJECT
TANA RIVER DISTRICT, KENYA.

by
Stig Johansson

Department of gilviculture, University of
Unioninkatu 40 B, SF-00170 Helsinki, Finland.

ABSTRACT

This paper presents the activities of the FINNIDA supported Bura
Forestry Research Project. The paper outlines the background,
objectives and main activizties, and alsc presents some
preliminary results. Finally, +he paper discusses aspects of

forestry development in connection with irrigated agricultural
schemes with special regard to the Bura Irrigation Settlement
Project.

INTRODUCTION

The Bura Irrigation Settlement Project (BRISP) is a project which
is aimed at developing the irrigation potential of the Lower Tana
River Basin. Since the late 1970's about 2,000 tenant farmers
Lhave been settled in the Bura Division cultivating =an area of
2,500 ha of cotton and maize. Currently, the scheme’s population
is about 13,000 people with an additional 3,000-4,0000 peoples
‘consisting of BISP staff, government administrators and business
community. The traditional Malakote and Orma population 1is
estimated at about 10-15,000 people. However, the BISP
infrastructure development has been provided for the extension of
the project up to 6,700 ha of cultivation and the settlement of
5,500 tenant families.

Bura is situated in the semi-arid bushland on the West bank of
the Tana River. Rainfall is about 300-350 mm/a, very erratic, and
the potential evaporation is 2,5000 mm/a. The project area lies
on an old alluvial terrace of the Tana River and soils mainly
consist of Entisols, Aridisols, and Vertisols. From a vegetation
point of view, the riverine forest is the most significant
harbouring several rare and endangered species of (flora and
fauna.

The Bura Forestry Research Project {FORP) is a sub-component of
the FINNIDA (Finnish International Development Agency) funded
Bura Fuelwood Plantation Project (BFPP). The main objective of
the BFPP is to ensure the fuelwood supply for the scheme
population, primarily by establishing 600 ha of irrigaterl
fuelwood plantations. Also other forestry related needs are in
the scope ,of the project.

The research component started in 1984 and it is implemented
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Jointly by the Department of Silviculture at the University of
Helsinki, Finland and the Kenya Forestry Research Institute
(KEFRI). The cbjectives of the forestry research in Bura are to
produce information needed in the implementation of the BFPP on
such silvicultural aspects as the choice of species for different
afforestation purposes as well as on stand establishment and
management aspects. One central task 1is to analyze the
interaction between the human population in the area and the
surrounding environment in order to be able to develop strbitegies
to prevent further 1land degracation as well asg strategies for
sustainable management of the ecological =zones found in and
around the scheme. In addition, the FORP aims at increasing the
general knowledge of irrigated as well asg non-irrigated fuelwood
production, and it isg geared towards strengthening the local
research potential through training and development of a
sustainable research programme in Bura.

2. RESEARCH APPROACH

A number of pre-set factors initially determined the scope for

the forestry research in Bura. Basic silviculture information, -

especially on irrigated plantations was urgently required. The
natural woody vegetation was being degraded both in the bushland
and the riverine forest. The scheme area and the villages in
particular were in urgent need of amenity and protective
planting.

The first silvicultural data were obtaired in 1981 from field
trials established by the Nationsal irrigation Board in Hola.
Species and management trials were sgoon replicated at the
plantation site in Bura. Simultaneously, contacts were
established with the organizaticns in order to facilitate the
planting of future research needs.

During Phase I of the FORP {1985-87) the scope of activities has
gradually been broadened. Preliminary studies on natural forests
indicated an urgent need to monitor the rapid changes taking
place in them; consequently, much emphasis has been given to
development of conservation and management methods for both the
bushland and the riverine forests.

The fact that irrigation water is not available to the extent
originally perceived has also shiftad the focus more towards such
activities as the rainfed fuelwood production, water harvesting
and the use of drainage and seepage for the crops.

3. MATERIALS AND METHODS

Currently about 105 different species, excluding provenances,
have been included in the species screening although larger Tfield
scale trials are in the process for the main species in order to
study plantation performance. The general experimental design for
the species trials has been rendomized blocks with five
replications usually with 25 tree plots in a 5 x 5§ rPlanting
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pattern.

In experiments where for instance the effect of 1land
preparation, irrigation or spacing was studied on different
species, a split plot design was used. ‘The former comprise the

main plot and the species the sub-plot.

In the studies on indigenous vegetation different methods were
applied. In order to monitor changes in the forest and to
establish the standing volume, nine permanent sample plots were
established. The plot size was 0.08, 0.24. and 0.32 ha depending
on the density of the forest, In 1985 a strip survey was carried
out along transect in the bushland in connection with the
development of biomass equations for Acacia reficiens and A.
zanzibarica.

An ethno-botanical approach was adopted in conducting a botanical
survey in the Bura Division as well as in the study on the
traditional uses of trees and shribs among the Malakote and Orma
in the Bura area.

1. SOME PRELIMINARY RESULTS
1.1. Species and provenance selection

So far, the greatest potential has been found in several Prosopis
species, which have reached MAI's of 13 m3/ha/a to 20 m3/ha/a in
irrigated plantations. All other species, including the
eucalyptus produced less than 10 m3/ha/a. However, the results
were based on observations during the first few years of
development only. The most promising one is Prosopis Jjuliflora of
the less thorny Baobab Farm (Mombasa) provenance, of which there
also is a progeny test established in Bura. However,Prosopis
pallida has also been performing well and it seems to produce
almnst no natural regeneration which is a great advantage 1n
irrigated plantations. For the rainfed plantations the local
(provenance unknown) Prosopis juliflora seems most suitable
because of its rapid early development, jt's protective thorns as
well as its profuse pod production and easy natural
regeneration.

An irrigated Eucalyptus microtheca provenance trial indicated
that the best provenances were [lt, Tsa-Hughenden, QLD; Walgett

NSW-N Mungindi, QLD; Jericho-Longreach-Blackhall, QLD, and
Fitzroy TRiver, QLD. Their respective MAI (considering the
survival rates) after two years were! 1:.0, 9.8, 9.4, and 9.2
m3/ha/a. )

Most other trials {see Appendix 1)} are still too young to allow
any conclusions to be made. These trials include a number of
different aspects such as, rainfed species trials, rain water

harvesting, windbreaks, local indigenous species trials.,
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4,2, 8tand establishment and management

In 1984 a biomass equation was developed for irrigated Prosopis

juliflora in Hola. Separate equations were prepared for the
whole tree and different components of the tree. In 1985 two
other biomass studies were conducted. In Hola, volume equations
were developed for irrigated Eucalyptus c¢amaldulensis and
Terminalia brownii and in Bura biomass equations were developed
for Acacia reficiens and A, zanzibarica indigenous to the

bushland surrounding the scheme.

A comparison between planting and direct sowing of Prosopis
juliflora under long-furrow irrigation on two different furrow-
types (shallow and deep) indicated that planting is a more secure

alternative for plantation establishment. Survival when planted
was. 98% (shallow) and 88.9% (deep} after two years, whereas at
sowing the survival was 78.8% and 42% respectively. The MAI for

planting was 14 m3/ha/a (shallow) and 15 m3/ha/a (deep), and for
sowing the respective observations were 12 and 13 m3/ha/a.

A comparison between Prosopis juliflora and Eucalyptus
camaldulensis on the same two land preparation methods and on
four different planting spots was established in 1984. After two
years the results indicated that from the point of view of growth
‘performance there was little difference between the treatments
except for between the species. The MAI of P. Jjuliflora was
significantly higher than that of E. camaldulensis. The MAI of
the former ranged from 13.8 m3/ha/a to 15.9 m3/ha/a the highest
of which was observed for plantirg in the bottom of the shallow
furrow. For E. camaldulensis tke range was from 6 to 6.4
m3/ha/a.

A study on the effect of four different irrigation levels on the
early development of P juliflora indicated that after one year
there was little difference with regard to height development
between the irrigation levels. Height was 3.5 mat 1,000 mm/a
whereas at 1,500 mm/a and 500 mm/a height was 3.45 m and 3.256 m
respectively. In the non-irrigatecd treatment height was 1.31 m.
Survival ranged from 88% {(non-irrigated) to 93% (1,000 mm/a}.

The preliminary results from a study on the Rhizobium-Prosopis
juliflora symbiosis indicated that drought seemed to prevent the
nodulation on young ftrees. Also it was discovered that root
nodules were generally found in the moist soil layer, i.e., in
the uppermost 15 cm soil layer. The nodulation trial further
revealed that it may be possible to increase biomass production
if a competitive and ecologicelly well adapted Rhizobium
incculant can be found. Howevetr, Prosopig Jjuliflora seems to
tend to form nodules with ineffective Rhizobium strains.

_ A spacing trial in Hola revealed a rather surprising observation
regarding Prosopis Jjuliflora. The: highest MAI after 5 years was

observed at closest spacing (6,173 trees/ha) with 13.3 m3/ha/a,
and at the spacing of 1,610 trees/ha where MAI was 12.6 m3/ha/a.




Lot

The observations for the other treatments were ranging from

8.1 m3/ha/a {4,274 trees/ha) to 8.4 m3/ha/a for 1,089 trees/ha.
For Azadirachta indica in spacings closer than 2,525 trees/ha the
MAI was ranging from 3.5 - 3.9 m3/ha/a. At wider spacing
survival and MAI were drastically reduced.

4.3. Population - environment interaction

The permanent sample plots had been assessed in 1984 and again
after about two years in 1987. Six of the Plots are situated in
what can be characterized ag riverine forest, In 1987 the
gverage number of trees wasg 2,400 trees/ha ranging from 1,513 to
3,663 trees/ha. Average standing volume was 159.6 m3/ha varying
from 78.9 to 260.2 m3/ha. The average stocking in the three
plots in the transitional =zone between the riverine forest and
the ©bushland was 1,476 trees/ha ranging from 1,108 to 2,175
trees/ha, Average standing volume was 24.5 m3/ha ranging from
11.6 to 42,8 m3/ha.

Along the bushland transect the average biomass for the two

dominant species (A. reficiens and AL zanzibarica), and A,
tortilis and Cordia Sp. was 4,670 kg/ha or 3.9 m3/ha., It was
also found that the same biomass function applies to both
acacias, Moreover, pilot tests with Acacia tortilis indicated

that the equation would also be aprlicable for this species.

During the ethno-botanical study a total of 232 indigenous trees
and shrubs were identified by theirp vernacular Malalkote, Orma and

Somali names as well as by their scientific names. Moreover, the
traditional uses for different bPurposes such asg fuelwood,
building, material items, food, medicinal as well asg religious
and other social uses have been 2stablished among the Malakote
and the Orma. Based on this information, seed collection,
nursery and field trials with different indigenous species have
been initiated. _ .

An inventory of amenity tree Planting in some of the BISP
villages wag conducted in 1985. Ai: the time of the study it was
found ocut that the major obstacles for large scale rarticipation
in village afforestation was uncontrolled grazing and lack of
water, However, both of these problems have been overcome by
now, Also, a 1list of trees suiteble for amenity purposes was
compiled and it was found that fruit trees had a high priority
among the farmers.

3. DISCUSSION

The main objective of the forestry rescarch was to provide the

fuelwood plantation project with operational information.
Despite the rather short period of research, preliminary
recommendations have been Eiven regarding species selection,

proevenances, site Preparation, plantation managdement aspects as
well as general afforestation strategies,.
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During the course of the work it has become obvious that
afforestation in irrigated agricultural schemes is in it’'s
concept quite different from ordinary afforestation activities
in ASAL areas, There are some particular features worth
mentioning in conneection with irrigated land development which
have implications regarding forestry activities. Firstly, the
availability of water in theory allows a nmuch wider range of
species and approaches to be included. However, the experience
in Bura as well as from a number of similar much larger projects
in the Sudan indicate that the water supply rarely is reliable.
Consequently, the availability of direct irrigation water is
usually limited for forestry development., Secondly, irrigation
invariably means a high concentration of people in areas where
the normal carrying capacity is low. Thirdly, land use is very
intensive and technical level of operations are fairly
sophisticated requiring skilled and efficient project management.
Hence, the sequence of agricultural operations is pre-set,
usually fairly tight and requires good timing in order to produce
the expected outputs. By the nature of operations decision
making as well as agricultural activities such as land
preparation, irrigation, spraying and harvesting are rather
centralized with 1little roonm for . flexibility. Finally, the
natural production potential under rainfed conditions is very low
but through irrigations vields c¢f tree crops can be increased up
to 5 - 10 times the yield of any rainfed crops.

The implications regarding forestry development in Bura are:

{1) Despite that the potential yield of systematically
irrigated tree crops can be much higher than under
rainfed conditions the unreliability of water calls for
a broader afforestation strategy;

{2) The concentration of people has lead to a severe
depletion of the woody biomass from the surrounding
bushland as well asg the riverine forest;

(3) The multi-ethnic nature of the settlement in combination
with a new environment as well as the entirely new mode
of agricultural production, which isg manifested through
partial lahbour shortage, is a limiting factor;

(4) The level of technology is fairly high which also
enables a more intensive technological input in the
forestry development .,

Based on the preliminary results and findings during the project
eriod (1981-87) a number of strategies are proposed. The short-
term approach would be geared towards maximum producticon of wood
within the scheme by integrating different forestry and tree

rlanting strategies in the agrieultural development and
priorities of the BISP. A long-term strategy would be geared .
towards integrating the BISP, particularly the forestry

Coumponent,. into the overall development of the division or




district. This would call for & stronger extension input in
order. to gain momentum from the involvement of people in the
implementation. However, both strategies, which eventually are

geared towards a sustainable management of the natural resources,
should be supported by a strong research component.

Some specific aspects in the short-term strategy are:

It is important that the area developed for the irrigated
forestry plantations is fully utilized since the yields from the
§00 ha are about 9,000 m3/a, which is more than 50% of the total
BISP demand (at 1 m3/c/a). A total potential of about 1,000 ha

can be developed with little additional cost. If this area can
be planted up to 80% of the demand can be met from the irrigated
plantations. The water constraints will prevent systematic

irrigaltion but the process of irrigating when water is available
will still result in vields which are substantially higher than
those from any rainfed plantations.

Tt is equally important that the BISP management recognizes that
domestic energy supply as well as the protective aspects of tree

planting (protecting houses, irrigation structures and
increasing crop yilelds) are an essential part of the success of
the settlemenl or agricultural development. In this respect, it

would be important that during excess pumping capacity and off-
peak agricultural seasons priority to water iz given also to
forestry.

All potential drainwater, overflow and seepage arecas nead to be
identified and planted. Experisnce in Bura indicated that the
availability of water in these arzas is often more reliable than
in the irrigated forestry areas. This would be in the form of
block plantations, windbreass, shelterbelts, canalside
plantations as well as roadside plantations.

Water harvesting methods such as the method used in Bura where
contour ploughing is done with a heavy site preparation plough
ceems to be a successful way to establish rainfed plantations of
Prosopis juliflora. Consideration should also be given to the
potential of diverting small seasonal watercourses in order to
provide establishment and seasonal irrigation for tree crops.

Alongside this, the development of a strong extension component
is necessary in order - to involve both tenants as well as the
traditional settlements in forestry activities, In the long-
term, tree crops may become an important source of employment and
supplementary income for hoth groups.

During the project it also became apparent that. local knowledge
about trees and their wuses can greatly facilitate research on
indigenous species as well as the implementation of tLhe forestry
project. The preliminary experience indicates that the use of
indigenous trees for protective and amenity purposes as well as
for fruit -production may be successful due to better ecological




adaptation and acceptance by the indigenous people.

However, the perspective of the long-term forestry development in
Bura is faced with several aspects of uncertainty due to the lack
of research results and practical experience upon which to base
decisions. Particularly, aspects such as sustainable management
of indigenous forests, the use of indigenous species for
different afforestation purposes, the degree of interest to Erow
tree crops on an individual basis among the tenants as well as
the indigenous population call for additional research efforts.
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- ‘ FIELD EXPERIMENTS INCLUDED IN BURA-FORP .?
ACRONYM _ EXPERIMENT

HOPH I Umoja Forestry Trials, Phase I, Species Trial (NIB,
Hola) )
Year established: 1979
Year assessed: 1981
Objective: To test 12 species under 4 irrigation
levels

HOPH I1 Umoja Forestry Trials, Phase II, Species Trial (NIB,
Hola)
Year established: 1980
Year assessed: 1981
Objective: To test 11 species under 4 irrigation levels

gy e

HOPH ITI Umoja Forestry Trials, Phase TII, Spacing Trial {NIB,
Hola) .
Year established: 1981
Year assessed: 1931, 1985, 1986, 1987 i
Objective: To test 3 species under 5 different spacings -

HOPH TV Umoja Forestry Trials, Phase IV, Eucalyptug Provenance !
Trial (NIB, Hola) i
Year established: 1982 o
Year assessed: 1984, 1986, 1987
Objective: To test 12 different eucalyptus provenances
under 4 irrigation levels

PROMAS Prosopis juliflora Biomass Eguation
Year conducted: 1984
Objective: To develop a biomass equation for Preosopis
juliflora in order to enakle the quantification of
growth

BUPP Inventory of Pilot Prosopis jiliflora plantation in
Bura
Year established: 1883
Year assessed: 1984, 1988 ,
Objective: To test the effect of irrigation on |
different distances from the irrigation source, and to !.
make an inventory of plantaticn establishment. In 1988 "
to assess the growth of a plantation which has only
received initial irrigation for one year; thereafter,
rainfall only '

TANFOR Permanent Monitoring Plots in the Tana River Forest
Year established: 1984
Year assessed: 1984, 1987
Objective: To monitor changes in the natural vegetation
and to investigate the structure and stocking of the




e

EMIPRO

BUSP.

BUTRM

PROEM

PRCDIR

ETVOL

BTIOMAC

BUAME

1

natural forests.

International Eucalyptus microtheca Provenance Trial
Year established: 1984

Year assessed: 1984, 1985, 1986, 1987, 1988
Objective: To test 16 provenances under irrigation

Bura Species Trial, Phase I

Year established: 1984

Year assessed: 1986, 1986,1987, 1988
Objective: To test 12 species under irrigation

Bura Irrigation Method Trial

Year established: 1584

Year assesgsed: 1986, 1986, 1987, 1988

Objective: To test two species under 2 furrow designs
and 4 planting spots

Prosopis Jjuliflora Establishment Method Trial

Year established: 1984

Year assessed: 1986, 1986, 1987, 1988

Objective: To compare direct sowing and planting of
Prosopis Jjuliflora on two different furrow-types under
irrigation

Prosopis juliflora Direct Sowing Trial

Year established: 1985

Year assessed: 1985, 1986, 1987

Objective: To test the seed requirement of Prosopis
juliflora in direct seeding under irrigation

Volume functions for Euralyptus camaldulensis and
Terminalia brownii

Year conducted: 1985

Objective: To create volum=2 function for one exotic and
one indigenous species which were promising under
irrigation

Biomass equation for Acacia reficiens and A.
zanzibarica

Year conducted: 1985

Cbjective: To establish biomass function for two
indigenous bushland acacias in order to facilitate the
calculation of the potential productiocn of the bushland

Inventory of the Success of Amenity Tree Planting in
Bura

Year conducted: 1885

Objective: To make an wnventory of the BISP village
afforestation and to establish the causes for success
or failure and to establish the aspirations of the
tenants
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Prosopis juliflora Progeny Test and Seed Orchard
Year established: 1987

Year assessed: 1987

Objective: To test the progenies of selected Lhornless
plus trees of Prosopis  juliflora, Baobal Farm,
(Mombasa) provenance aind to establish a small seed
orchard

Bura Species Trial, Phase II, OFI Species Trial

Year established: 1987

Year assessed: 1987

Objective: To test 16 species in cooperation with KEFRT
and the OFI under irrigation

Botanical identification of the Plants of Bura

Year conducted: 1986, 1987

Objective; To identify all trees and shrubs in the Bura
area by their bo-anical as well as  vernacular
(Malakote, Orma, Somali) names in order to facilitate
any activities concerned with the natural vegetation

Prosopis juliflora Nodulalion Trial

Year established: 1986 -

Year assessed: 1986, 1987

Objective: To test  selected wseedlots of Prosopis
juliflora on 4 different levels of irrigation and to
provide the material for the study on nitrogen Tixation

Prosopis juliflora Thnoculation Trial

Year established: 1987

Year assessed: 1987, 1988

Objective: To test the field performance of Prosopis

juliflora inoculated with 15 strains of Rhizobia partly
isolated from the PRONOD

Casuarina cquisctifoliz Tnoculation Trial
Year established: 1987
Year assessed: 1987, 1988

Objective: To tLest the field performance of Casuarina

equisetifolia inoculated with Frankia

Prosopis juliflora Seed Germination Test

Year established: 1986

Yeor assessed: 1986

Ohjective: To tesl the germination of seed used by thel
project :

Prosopis juliflora Sowing Depth Test
Year established: 1986
Year assesserd: 1986 ' '

Objective: To  establish  the optimum sowing depth of |

Prosopis juliflora under irrigalion




:

BUTRUS Traditional uses of Tndigenous Trees and Shrubs in Bura
Division
Vear conducted: 1986, 1937, 1988 _
Objective: To establish the traditional uses of trces
and shrubs amoug the traditional Malakote and Orma
people of the Bura area in order to facilitate ihe use
of 1local tree species for different tree planting
purposes

BUSP.3 Bura Species Trial, Phase I11l, Acncia species
Year established: 1987
Year assessed: 1987, 1988
Objective: To test 15 indigenous and exotic Acacia sp.
under rainfed conditions using traditional plantations
establishment techniques .

BUSP. 4 Bura Species Trial, Phase 1V, ASAL species
: Year established: 1987

; Year assessed: 1987

. Objective: To test 13 indigenous and exotic species

under irrigation

DUWIR Rura Windbreak Trial

: Year established: 1987

; Year assessed: 1988

Objective: To test Ltle suitability of 7 species for
windbreak planting and Lo use it as a demonstralion
area for farmers

BUIRIT Pura Irrigation Interval Trial
Year established: 1987
Year assessed!:
Objective: To test 4 species on £ irrigation intervals

BRUSPE. 5 Bura Species Trial, Phage V, Rainfed Water Harvesting
Trial
Vear established: 1987
Year assessed!
Objective: To test 18 species under rainfed condilbions
on a site prepared by a heavy site preparalion plough
for more offective water harvesting.
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Fnndeqguney ol inlFormet ion gt Inck of a oleasr understanding
1 N

I approprinle catabbi=ahment techniques i.e., water
harvesting and  how to i hardy, balancoed seedlings was
ecogntasced, 1 wns agrecd That. a summary  of available but
sonl Loraord informatl iaon by difCerent rescarch  projects be
compiled Tor dissewinalion (including  problems such as pit
alnes, micro-cal.chmenl oin]l eslablishment  costs, ete.).

KEFRI was chardged  with Ihe  pesponsibility  of undertaking
the Hevessary investioal bon 1o Turnish answers . to the
probloems,

Widespread incidence ol cncroachmeend by man and livestock

on public land arens-, and conflicting land use, especially
where 1and  is  communslly  owned  were  recognised as big

problems in Kenya. It s recommended that acceptahle land
vsee alpratesics thnt intoante Yoo planting, grazning and
Gl el tses,  based on rewults of socio-cconomic studies, be

lever ] tll)f*«1;

There s o tack of procise inTormation on the raising of

nursery stock and Liming of planting out and follow up. It
vns roecommended thot information on the onisting state of
the art »e practiced by different agencies fshort term) be

documented, and to cosuere that copies of such information be
Adeposited al KEFRI headguarters.

Tt wna  rocogpised  that  tree planting  is  corippled by a
Timited anfe ol canddidate tree/shrab apecies  and
provenances. Tt owaz recommonded that the REFTT Seed Centre
initiate co-operalion with international  centres such as
CSIRO or Central  Amcrioon Secd Centres with similar

ecological nones,

Tt was recognised thal inodequate informalion exists on the
performance {growth vigour and survival) of given
lrees/shrubs on given siles, making it difficult for farmers
Lo select species ralionally. To solve this problem, it was
recommended  that  altempts  he made to c¢lassify or adopt
exisling elassificntions, Lo cover  the potential of trees
and shrubs incorporating Lheir adaplability and productivity

per unit of land, time and labour.

1t was recognisc:d that  plant and  grassland communities in
coemi—-arid areas  suflfer from widesoHread incidence of damage

hy pests  amd  disenwes, Tt. was  recommended  that field
ofTficers  =shouldd refor all Creaes t.o the FEntomology and
lhologsy Division: of RETRI At Muduadag that the experts

should undertake Lo document The range ol pests and




disenses of candidate species of the ASAL, and,
consequent]y, moutt comprehensive studies of their
ccologies and possible avenues of control.




RIOLOGY AND ECOLOGY
Chairperson: . Murugi Kariuki
What has been done:

Some ofF the natural fForest/bush/grasslands in ASAL have been
protectoed and mananged, olhers are in  the process of being
protected, while olhers arve notl. protected.  Many are managed
prodnet ively by indigenous peoples,

lLong term objective - Lo attain sustained managemenl of
indigenous forests, bush and grasslands in ASAL.

Problems:

1. Tnsalfficient knovwledoe of waler usco and
requitements/vator relelions in trees.

2 The rviverine forests ave Chreatened with cxtinction due
to river training and Jdoawmming. ’

3. The grasslands aned Loshlapds cnrry ing capacity is
e lengively redieed Ly sver-explaoital fon,

b, Moot pnatural Toresle are oot protoectoel,

O Thers dw Increiesioot precsser oo on The natueral forests,

6. Thoere are secd problons Of wpecies in these natural

forests (.o germinobion ond procurement, ).
. Redgencrat ion neechoorisme, inoASAl voodliands are little

-1

hnowiy.
Recommendations!

1. There should he protoction and contirol led exploitation of
Lhe Torest apd Jle prodoe b

. Awnreness of potoentind proateet i ity andd frasgility of the
coosysboms should b heos b need, Conelrol may be backed uap
by Judicious use of Phe Thic s Aot Theve should be a
nalionnl policy Lo wobter For ASALL

A

CoAn inventory of fheeo Toecsta shonhd be conducted,

[yl

ot

— veagutire mrpn, aerial oo entellibe photographs to show
forecalb aize and composition,

~ identification of =11 the wpecices in a given Torest.
1. Begonerat fon «lbod e

phenolody
~ enrichment planting
- aided natural regeneeation
- nalurnl regencralion
cstablichment of pormanent sample plobs (protecled and
unprolocled)
¥

~ atudics of vield in the permanent sample plots, also

hiomnss studies.
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n Insestignte ways of dmptoving it o lands (nnltural bush
and grasslands) o increasc carrying capacily, c.g.
enrich with fodder speaies Trosopis riverine forests,

6. Investigate development, of water harvestling techniques in

e bush amd grasslamt 1o ireorease regeneration of trees

and dmprove woil to increasc infilbration.

7. Decide on priority species for enrichment planting.
o ronserve genelic base, eg. identify endangered species
g ) g ¥ 2

] bnerease Lheir population. Tt. was pointed out that a
1921 roporl (7 name) s available on endangoered species,
9, Conduct physitological studies in nurseries and natural
conditions, eg. rooting, behavioral shooting, root
ralico, secnding size.
10. Riverine forest should be studied for effectls from
reduetion of water by dams og. Tana amd Turkana, 1in
order Lo ndvise decision nakers of the long term
repercussions of such strucltures. Information 1is
avnilable From Bura on impact of upstream development.
11. Compiling of data recerded n ASAL trials that has not
Leon analysed, published or printed and also
dissemination of this infornation Lo ASAL projects and
ather interestod partios,
12. There «hould be an investigation of Lree/unter
relationships with o spocial emphasis on fast growing
species thought Lo awe Tor of water,

Additional points:

= The snhbiject of choreon? sns ment ioned.  Studies into the
management and use of chareonl need Lo he made. Acacia
nzerbarica was menl ioned s oan example from Bura

st

irrignlion schome, 11§ oo specices which ek
potentially prodoce charconl o on onosustainabhle basis. Tt
s cnphociacd that the vhaolo isuue ol chareoal, ils

product bon and neade was oao v ey deliconbe one which would

Lol 1o be handled with great carve,.  Generally, the

opinion was Lhal resenrch coald cope with these delicate
s made.

icunes ot noe finnl cone rete recompetdntion wa
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3. UTTLTZATION
Chairperson:  B.G. Wamugunda

ULilization can be delined in a mnarrow forestry sense (forest
producis, ecapeainlly timber  usage) or in a broad sense, The
group considered ulilization in a hroad sense.

7.1, Recommendations:

1. A cheek Vist of indigenous specics is urdently reqguired,
{o include botanical and tralitional {(local) names, uses
and properties,

- KETFRT to implement with speecial funds allocated.

2. More officient wmethods of fu-Twood and charcoal
utilization are necded, The Rellerive Foundation is
already pursuing this. A markeling investigation is
required,. KEFRT should take an active interest.

]

The medicinal uses of Lrees aceds highlighting.
Tnformation on this is needed from KEMRT,

A0 A greater Pruil Vtree stock should be available in RAES
and other nurseries,  Tiaisonr the Agriculture Department
Wwill e necessary to avoid e g. the spread of disease.

i 1

Resoarch into olternalive specices for valuable earving
vood s urdenltly vedquiped, Mresenl slow growing species
such ns Dalbergia melanoxyloa are in danger of
amnihilation,

G.o A studs on hoew the wmonagewnenl of conpmunal Tand should/
could be conbrolled s neoded,

7. Plant extractive ol theie peoduction potential should
boe evaliited ae theee ts o geent potential for theidr
ut it izcation. Tt oo st togd Ahat an itnvestigalion
choald e meade inta o g. Thom Arabieo in poltential areas of

ey,

8. Developwent and Rewomiceh of onsh crops was thought to be
n gond dea such = The prickly pears, Zisyphus spp and
others, T woa ol oo 070 that more enphasis be pladed on
Tavcal dnadigoenon Poonl plant= coad thal their polentinl be

developed aw-well,

9. Researceh into medicinoal nees of trees by indigenous
people is needed.  Thic information is in danger of being
lost,.  The methodaologe of collecling this information 1is
questionabhle.  KEEPRT ~hoolbd collate informalion already
avinilabile.




1. RESEARCH CO-OPERATION
(hatrpersont  Dre. R, Y imme et
1.1. Problems
a. Theve is no pobicg document equivalent to recent

comproehensive roeview of acpricultaral rescarch {(which also
putablishes roscarch priorities Linding on future

rescarch).

v, KEFRT does not sl omatl ieally review all foresiry reseatrch

—

reports and propo=nle.

. WEFRT is NOT o comprehone e Aipository for all past
forestry reoscarch P L (ool lered among other
Minisbtrics, donors, NGOw, UNESCO, clod).

1. KEFRT does nol v, modi Ly oand monitor on-going
rosenrcl, ot Teast mot cvetemationlly,

-

. Thi= informal vacnreh co-ordination nelwork is very
crratic and haphazned and too dependent on the
purﬂunn]ihivm iy olsed (and the bars they frequent}.

. The 1023 Forest Peventch Sewinae and Report are badly out

of dale.

¢, FAO, TUFRO, olo,, research priovities should be taken

into nocount.

h. DPoor linkages hoelueen KEFRT and PLs own out-stations
(nspuciullg in rogarvd bo datn rwporting).

i. A1l projects that do foreslry research should have at
leng! a KEFRT desk officer (bigder ones, one officer)
auwigned to Lhemnm in Lhe field,

Jj. Projects chould e at lewsl 1n contact with the relevant
KEFRT field station.

k. KEFRI Newsletteor does nol sysmeﬂLiea]]y review on-going
research and diceceminale preliminary resenrch results.

1. EEFRT Newslotter does nol reach most fores!. research
officers and slations in Kenya.

ey

1.2 . Recommendations:

1. A national workshop convaned by MOPND (as co-ordinator of
ASATL programme and of development projects) and organised é
by KRFVRI should review the current status of forest 3
pescarch in Kenya, and produce a policy that outlines the §
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9.

10.

overall Froamevarh ad poricrities of forestery rescarch,
T Tading ASAL revweonrohg

ETFRT s lo revicw all praject documents and proposals
that incluwle Forectery pewenaech (ineluding ASAL research)

AT Tormal progreess oaed Cipnl veports on forestry
researeh pre bo o he depesited with KEFRIT;

The ERTFRT Newslotter <honld poeview and spell out its
odilorial policy wilth » view Lo:

1

informing on current forestry research

- Sdisseminating preliminary rescarch results

- Tisting all research reports and publications
pertaining Lo Kenya

- systematic distribution of the Newsletler to altl

forestry rescarch officers, stations and projecls.

KEFRT should issue through the FD more Technical Notes/
Orders thal disseminate malure research so as to avoid
tepelition and duplication of this rescaveh.

REFRI <should issue guidelines and carry out in-service
training that promotes the standardization of forestry
research methodology and the vreporting of research datag

That this workshop group review on that reviews and, if
necessary, modifies manuals, guidelines and other R & D
publications produced by projects for the purposce of
Aadopting and disseminaling these ready-made publications
Aas oflficial T technical -direcctives;

EEFRY shoutd commission as a special project Lhe assembly
at. BEFRT of copies of all foreastry research reports, and
preparation of an annotalbted bibliography based on these
reports that will help KEFRT {(as well as research
proponents) to scereen all future research proposals for
duplication or insulficient originality. ‘

KETRT should constitule a wvorliing group on ASAL which can
draw on other projacls and agencies within the country.

Donor projects involving rosearch and/or development
should add an element of teaining of KEFRT staff, so that
KEFRT can fullil)l ils reseonveh monitorling

and co-ordination role.




1.9, Additional points

Tt wns highlighted early on that there would be a current
inability for KEFRI to be able to cope with all the
recommendat ions due to o shortage of manpower. This
problem was partially wolved ander recommendation No.10
but it wns also el that in the shorl term:

a. Student s could . be used Lo review and summarize

reports.,

I Short courscs, For cuample in statistics, to boost
members of LEPRT al the Oxford Forestry Institute.

Should rescearch data he analysed ot the station or at
KTFRT hendquarters? AL present, sballf are not always
qualificd to analy e peomeng b nt Lhe station but under
recommendalion No.o 10 this problem counld soon be
rectified.  TF0 possible, deta should be analysed at the
stalion and Lhen copies of the reports and the new data
can be sent Lo REPRT.

mder Recenrveh Co-aperation o compent was made on whether
KETFRT 15 o mewmbor ol TAJFA, Tndeed, KREFRT is and peceple
<hould be moade awnre that they can wrile articles to this

Journal if they so wish,
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DISCUSSION SESSION GROUPS

Silviculture.

Chairperson: Dr. J.A. Odera/C.K. Kiriinya

1. Klaus Wetterberg
2. Tom Nyachae

3. J.M. Kioko

1. M. Hori

n. B.0O. Muck

6. C. Kiriinya

Biology and Ecology.
Chairperson:  Muarugi Kariulki
R.K. Chirchir

G. Muturi

Felix Ngunjiri
Martin Stowart

—= L DY -

Utilization.

Chairman: Boen Wamugunda

1. J.W. Neumi
2. J.M. Gitonga
3 Keos Vogt

1. Hugh TFvans

Research Co-operation.

Chalrperson:  Dr. B Yimacrmann,

. Stig Phausson
Fliud Kireger
Paul EKherkoflf
G.1. Mwopura

W DI




PARTICIPANTS OF ASAL FORESTRY RESEARCH SEMINAR:

NAMIE

ORGANIZATTON/PROJECT/DISTRICT

Mr.

Mr.

Mr,

Mr.

M.

Murugl E. Kariuki (Ms)

My,

Mp.

My,

M,

M.

My,

My

M

B.G. Wamugunda
Patrick Milimo

Robert Zimmermann

J.K. Thugadiru
Gert Rode

StLig Johansson

Klous Wetterbery

“

Tom Nyachae

Nigel Spicrs

.M. Matireid

J.M. Gitonga

Keoes Voot

B.K. Kiveger

Masahiko Hori

Conservaltor of Forest - RAES
P.0O. Box 30513, NAIROBI.

KEFRT - ASAL Programme,
P.0O. Box 20413, NAIRODBI.

RTDS Box 30752, NATIROBI.

".M.I. Forestry Research/Meru
P.O. Box 110, MERU.

Kenyn Forestry Sced Centre/
KEFR1, Box 20412, NAIROBI.

Bursa Forestry Research
Project (FINMNIDA/KEFRT)
Universilty of Helsinki,
Depl . of Silviculture.,

Renya Forestry Seed Centre/
KVFPrEpP T, Box 20412, MAIROBI.

Sanlh MHyanzsn Disteict
AfTorestal Lon Progoramme,
DANIDA/ FPorest Deparlment,
Pos 646, THOYTA AY,

S AL DT est Dot
Gt h NMisnen, Dox 636,
HEOMA BAY .

VoS 00 Forewler, MERU, RAES,

TR {NOWAD)Y WITTRT - TURIKKANA
Re 175, 1LODWAR. TH. 26,
Forest Dopoot /Bura Fuelwood
Phaatal jone Troject /Tana

TRivo), PUOL Pox 61, DURA-TANA

INSINRN LEERT TURKANA

Pa- 175, LODWAR,

FEERT — WENYA/ITIAPAN SOCTAL
FORTESTRY PROJEFCT, KTTHI,
Pl 8O2 0 1T,

C/O0 JICA Kenva OfTice,
Box HOLKTZ, MATROBT.




PARTICTPANTS OF ASAL FORESTRY SEMINAR:
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ORGANTZATION/PROJECT/DISTRICT
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M.

My

Mr.

Paul Kherkoff
Nugh B, Byvans
F.h., Ngunjiri
N.M., Maina

G.K. Mwuaura

MarLin Stewart

Tom Barreltt

Jennilfer Ngumi

M1,

Mur.

Mr .

Mr.

M.

R.E. Chirechir

RKiriinya
J.A. Odera
J.M. Kioko

RBoennrd Muok

DANTDA
.oy, Box 10412, NATROBI.
(1.0, Box 1143, Wundanyi)

PoML L, Forestry Aidviser,
.o, Box 1199, Embu.
wra Fuelwood Project,
1.0, Box 2, BURA-TANA.

Provineinl Foregl Office,
P.G, Bow 2, EMDU,

LUERT/ZHOTA IForewslorp
e 109, NOLA,

Nass 1199, mmp,
jomw 1193, TMBU.
PAES TG,

Forest Depanrtment,

.0, Doy 30013, NATROBI.

KOTRT /HQ
P.0. Box 20412, NATROBT.
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Martgal Forest Station,
P.O. Marigat, BATRINGO.




