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FOREWORD

Kenyads water tower s are facing unprecedent ¢
fragmentation and climate change. The main drivers of degradatdude: encroachment,
deforestation, charcoal production, unsustainable land use and overgrazing. These factors have
severely reduced the capacity of these forests to provide ecological aneécmuionic benefits

in required quantity and quality in a saimable manner. There is urgent need to arrest this
degradation and enhance resilience and productivity of these ecosystems through suitable
rehabilitation and conservation interventions. This will contribute to the desiredot886 cover

as outlined irthe MTP 11 of the vision 2030.

Through support of the European Union (EU), under the Water Towers Programme, KEFRI has
implemented activities aimed at conserving these ecosystems with a focus on Mt. Elgon and
Cherangany Hills water towers. The activities e | mpl ement ed through t
ecoregional research programmes: Lake Victoria Basin-feégion Research Programme
(LVERP - Mt. Elgon) and Rift Valley Ecaegion Research Programme (RVEREherangany

Hills). Activities already implementehclude; demonstration of technologies for rehabilitation

of degraded areas in natural forest, establishment of bamboo sources of germplasm and
demonstration plots, establishment of-farm tree demonstration plots, and promotion of
alternative energy socre s . The demonstration plots serve
learning.

The onfarm component of the project allswfor integration of trees on farms and in the
landscapeo diversify and sustain production for increased social, economic and reneinteal
benefits.It also supports the Economic Recovery Strategy for Wealth and Employment Creation
Paper (2003) which prioritized tree growing-tamm as one of the approaches to realize the
potential of forestry in creation of wealth and employm@&ht paper indicates that through the
approach and involvement of the private sector, Kenya could increase her forest cover
substantially to meet her wood requirements. Furthermore, the Forest Policy (Sessional paper
No. 9, 2005) emphasized the developmenrfiaain forestry as a way of diversifying subsistence
products and incomes while contributing to soil and water conservation. The policy underlines
the need to support farmers with sound management principles, incentives, information, better
germplasm and miaeting strategiesDuring the first year of project implementation, several
agroforestry technologies including woodlots, boundary planting and fruit tree planting were
established for demonstrationlemd users across the catchmefitee main tree speaeplanted

were Blue gm (Eucalyptusgrandis Cypress Cuppressudusitanicg, Grevillea Grevillea
robustg and fruit trees that comprised Avocad@efseaamericang, Mangoes Nlangifera

indica) and Pawpaw(arica papayg. It is anticipated that tise techrologies will be adopted

and promotedboth within and beyondhe project area. It was, however, noted tbeweral
challenge&lrawbacksneeded to be overcome in order to enhance restocking of trees on
farmlands. These included, among others, ldek of tetinical knowhowby the intended
beneficiariesas demonstrated bgn-site observations anthe many requests for training and
exposure tourby local communities



This extension guide is written for a wide range of agroforestry practitioeeiensionistand
trainersincluding the Kenya Forest Service (KFS), Nd@overnmental Organizations (NGOSs),
CommunityBased Organizations (CBOs)ocal institutions and farmersThe information

provided has been sourced from literature reviewb,s er v at i o n srestarcbh malsK EF R G
direct consultation withfarmers and other people who practiagroforestry, and personal
experience. We hope it wilireatly assist the intended users in their endeavour to further the
development of agroforestry as a sustainable laad us
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1.0 INTRODUCTION

Extensionis a nonformal educational system aimed at improving likelihood of peoplelt

may be wused to mean fAany programme ofr acti vi
involved in activities from which they will derive some recognizable benefit within a reasonable
period of time.lt is a twoway educational q@ocess where local people and extension workers

learn from each otheiSuccessful extension depends upon a relationship in which the local
people and the extension workermgerate as equals.

1.1 Why agroforestry extensior?

Agroforestry can be definedsa dynamic, ecologically based, natural resources management
system that through integration of trees on farms and inatidscapeliversifies and sustains
production for increased social, economic and environmental benefits for land users at all levels.
The major land resources opened for agroforestry development are mainly agricultural lands
(including pasture and rangelands), wastelands and river valleys. The private land tenure system
favour agroforestry since it is individual owners who do the phanwithin their land parcels.

During the first year of the Water Towers Project implementation, several agroforestry
technologies including woodlots, boundary planting and fruit tree planting were established for
demonstration to land users across ther@hgany and Mt. Elgon catchments. It is anticipated

that these technologies will be adopted and promoted both within and beyond the project area. It
was, however, noted that several challenges/drawbacks needed to be overcome to enhance
restocking of treesn farmlands. These included, among others, the lack of technical knowhow

by the intended beneficiaries as demonstrated ksiterobservations and the many requests for
training and exposure tours by local communities.

This extension guide is written far wide range of agroforestry practitioners, extensionists and
trainers including the Kenya Forest Service (KFS), {&mvernmental Organizations (NGOSs),
CommunityBased Organizations (CBOs), local institutions and farmers. The information
provided has beesourced from literature reviews,b s er vati ons from KEFRI ¢
direct consultation with farmers and other people who practice agroforestry, and personal
experience We hope it will greatly assist the intended users in their endeavour terftinth
development of agroforestry as a sustainable land use

1.2 Methods of extension
There are several methods of extension. These are as follows:
1 The individual/household approach
1 The group approach: meetings, field days, demonstrations, support ps grou
1 The school approach
1 Mass extension methods

1.2.1 The individual/household method

This method is most effective for activities to be undertaken by or within the full control of the
individual farmer or household. Matters related to the individual fanould, as much as
possible, be discussed with the whole family. If the whole family is involved, more problems are
highlighted and more experience is brought to the discusisairwill make the implementation

of the ideas much eias.
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Iatel Individual/household approach method

Advantages of the individual method are:
1 Unclear messages that have not been fully understood can easily be clarified
1 The extension officer is able to secure cooperation and inspire the confidence of the
family through personal contact
1 It facilitates immediate feedback on the effectiveness of the measures discussed
1 It may be the best way to ensure that everyone in the family participates in decision
making.

Disadvantages of the individual method are:
1 Itis expensive in terms of time and transport
1 Only a few farmers may be visited, and sometimes they may be mainly the extension
wor kerds friends
1 The area covered is small since all the effort is concentrated on a few farmers.

1.2.2 The group approach

Thegroup approach involves working with groups or the community at large. It is suitable when
discussing matters related to the whole community, and when there are activities to be
undertaken by a group, e.g. group nurseries. It is also suitable when themead to address
individual matters but more cheaply than can be done with the individual approach. The direct

target group may bheor example,ka womenédés group, a operaive h or g

society or the community in general.



Plate 2 Group approach method

Extension work can also be carried out at meetings, either organized specifically to discuss
agroforestry issues or by making use of meetings that were already organized for some other
purpose but where some dissiom on agroforestry can be accommodated. Meetings are
effective venues for receiving information from the community, for discussing issues communal
or individual interest and for spreading new ideas.

Plate 3 Issues related to groforestry are effectively discussed in community group meetings

Field days and demonstrations are best organized on individual farms. There are two kinds of
demonstration: result demonstrations and method demonstrations. Result demonstrations show
farmess the results of a practice that has been in use for some time and are intended to arouse the
farmerdés interest in the practice. They <can

a



with new ones. Method demonstrations show farmers how a partectivity or task is carried

out, e.g. how to plant a tree. This type of demonstration is among the oldest methods of teaching.
It is an effective method since the farmers can practice, see, hear and discuss during the
demonstration.

Advantages of thergup approach are as follows:
1 Itis generally cheaper than the individual approach
1 More people are reached within a given period of time
1 There is an exchange of ideas and experiences among the group
9 Itis easy to monitor.

Disadvantages of the group appbare:
1 It may take a long time to arrive at a decision
1 Influential people in the community may dominate the discussions
1 Itis sometimes difficult to get people to agree on issues and to work together
1 Individual problems are not well addressed in a group
1 People who are not members of the group will not be reached.

1.2.3 The school approach

Schools can be approached through head teachers or teachers. The extension work can be in the
form of lectures, support to Young Farmers Clubs, or discussiods hdlur i ng par ent s o
pupils can be used as a channel for reaching the community and will also be influenced
themselves, thus changing the behavior and attitudes of the new generation. Pupils can also be
used to trigger discussions in their families.

Advantages of the school approach are as follows:
1 Schools can afford to make demonstration plots available and these be seen by many
people.
1 Itis possible to reach large numbers of people within a short time at minimal cost
1 Pupils can be reached egsind are often very receptive to new ideas.

Disadvantages of the school approach are:
9 Children are not decision makers in the home
1 It will be a considerable time before the children become influential in their society.

1.2.4 Mass extension methods

Mass extension methods involve the use of the mass media, e.g. radio, posters, drama, television,
newspapers, films, slide shows, to inform the public. Mass media are mainly used to create
awareness. Advantages of mass extension methods are as follows:
1 Thesemethods can increase the impact of extension staff through rapid spread of
information



1 Many people can be reached within a short time, even in remote areas

Disadvantages of mass extension methods are as follows:

1 The amount of information that can be tnatsed is limited

1 Radio and television reception is poor in somesnd the target group may not own

sets, particularly TVs

1 Itis difficult to evaluate the impact since there is no immediate feedback

1 Production of both programmes and printed matersat®stly and requires special skills.
None of the above methods can be singled out as being the best one, all of them have their
advantages and disadvantages. The choice of method depends on various factors such as

1 The tenure system in the area

1 Communityorganization

1 Resources available for extension

2.0 The role of treesIN AGROFORESTRY LAND USE

Trees provide a wide range of products and services. They stabilize soils and ground water,
protect water catchments, provide shade for man and animals, agdtendlimate change by
absorbing greenhouse gases. Trees act as windbreaks that regulate wind speeds and reduce the
destructive effect of winds. The shade provided by trees helps to lower temperatures and retain
moisture in the immediate surroundan@his way trees play an important role in determining the
microclimate of an area. Some trees enhance soil fertility by fixing atmospheric nitrogen into saill
nitrates. Trees provide us also with fuel wood, timber, food, fodder, medicine, raw materials for
crat and income.

2.1 Trees for food

Trees in agroforestry systemmake supplemental, seasonal and emergency contribution to
household food supplie$hey provide fruits, vegetables and tubers, among othéese foods

serve asappetizers, awrcesof vitamins and help maintain normhuman healthMost of these

foods from trees are eaten as snacks that are taken in between meals. They are often very useful
during periods when people have less food. Some of the most common food trees include
Mangfera indicg Carica papaya, Balanites aegyptiaca, Ximenia americana, Tamarindus
indica, Persea americanendCarissa edulis.
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Plate 4: Ripe fruits of orange (Citrus sinensig growing on-farm after crop harvest

2.2 Trees for fuel

Many farmes in Kenya depend on wood for fuel. Most tree species can be used for fuel, but the
quality varies greatly. Some species burn very fast and have low calorific value. Other species
produce a lot of irritating smoke as they burn. Tree species that areiafgador cooking are

those that have heavy wood that burns slowly with a lot of heat and little smoke. Some of the tree
species that can be cultivated for fuel wood inclidesalyptus sppAcacia spp Grevillea
robusta,Senna sppDelonix regiaandCroton megalocarpus




2.3 Trees for shade

Trees provide shade for human beings and livestock. The shading characteristics of different tree
species are important in determining treiitability for different sites. For instance, trees with a
dense shade all the year round are useful in homesteads and meeting places, while trees with less
dense shade are preferred in other situations. Some of the trees with good shading properties
include Albizia gunmifera, Bischovia javonica, Delonix regiandPodocarpudalcatus

o

Plate 6: People rest under shade from an assortment of trees

2.4 Trees for timber

The need for timber and poles for construction is one oftbgtwidespreadea®ns for which
people plant treeDue to growth form and rate of growtbxotic tree speciesare often more
popular than indigenous tredsowever, indigenous species tend to be more resistant to decay
and termite attack. Some of three¢ species commonly grown for timber inclilecalyptusspp
Grevillea robusta,Gmelina arboreaCupressus lusitanicaMarkhamia lutea, Cinderella oleta
andMaesopsis eminii



[

Plate 7: Sawn timber from mature Grevillearobustatr ees in a tea growing area

2.5 Trees for fodder

Livestock require a good supply of protein to be able to digest carbohydrates effectively.
However, commercial sources of protein such as concentrates are expensive and sometimes
beyond the reach of many athscale farmerslree leaves and pods ageodsources of protein.

Some of the tree species commonly used as fodder in€@atlieandra calothyrsus, Leucaena
leucoaephala, Gliricidia sepium, Sesbania sesban and Morus alba




2.6 Improved fallow species

Traditionally, communities used to leave agricultural land fallow for a pesidane to allow for

soil fertility build up. Today, leguminoushrubs are used to speed up the process. These shrubs
fix nitrogen and add organic matter to the soil. Some of the shrubs commonly used as improved
fallows includeCrotolaria grahamiana, Tephrosia vogedind ®sbania sesban

Plate 9: Improved fallow with Sesbniesesban

2.7 Trees for medicine

Traditional medicine is very important in most rural aredmre conventional medicines are
rarely accessible due to distance dgh costs Thus, access to a wide variety of trees, lsiru

and herbs is vital for people using traditional medicine. Some tree species used for traditional
medicine includdrichilia emeticaWarburgiaugandensisPrunus africana, Spathodea nilotica,
Zanthoxylum gilletiand Olea capensis

10



Plate 10: (a) YoungWarburgiaugandensisrees (b) a herbalist dispensing herbal medicine

2.8 Trees for fencing(Live hedges)

It is common practice to fence farms and homesteads using trees and shrubs. Some of the tree
speies that are commonly used incluBarkinsoniaaculeata Dovyalis caffra, Cuppressus
lusitanica, Euphorbidiirucalli andThevetigperuviana

'

y

Plate 11: Live fence ofThevetiaperuiana
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2.9 Boundary markers
Trees are often usddr boundary demarcation. Some of the species associated with this function

includeMarkhamia lutea, Casuarina spp, Crotaregalocarpus, Grevillea robustacacia spp.

Plate 12: Grevillearobustestablishedon a farm boundary

2.10 Trees for windbreaks
Windbreaks are plantings of trees, shrubs, or a combination of the two installed to reduce wind

speed in an agricultural area for multiple purposess T an agroforestry practice which
involves the intentional integration of woodynd crop species for greater and more diversified
use of resources compared to monoculture cropping, and provides potential for economic outputs
from both the woody and crop componenitke trees can be planted in single or multiple rows
depending o farm size and the expectation for tree produciiitable species for windbreaks

may includeGrevillearobustg Casuarinajunghuniana Eucalyptus sppCroton megalocarpus
CrotonmacrostachyuandSchinugnolle

12



Plate 13: Grevillea robustaare key windbreaktree species in tea growing areas

3.0SELECTION OF AGROFORESTRY SPECIES

Successful growing adigroforestrytreesand shrubslepends, to a great extent, on selecting the
most appropriate species. To do tHend owners are gded by their own multiple needs,
availability of plating materials, adaptation, ease of propagation and management, biological
attributes, cash value and interaction with other crops and animals. Trees grown must also be
compatiblewith defined agroforesgrtechnologies. Thus, a farmer may opt for fodder, fuelwood,
poles, soil fertility, etcaccording to demand.

Some of the characteristics of a good agroforestry tree spbaiteshould be considered during
selectioninclude:

T

= =4 -8 -8 _-9_9_°

Multiple uses, such as theiktly to produce fuel wood, timber, poles, fodder, medicine
and other products

An open crown that allows light to penetrate to crops growing next to it

An ability to sprout quickly after pruning or pollarding

Good leaf littering making nutrients availalateappropriate time in the cropping cycle
Few and shallow lateral roots

Deep thrusting tap roots

Ability to fix nitrogen

Resistance to drought, flooding, harsh climatic conditions and pests and diseases

13



4.0 TREE PROPAGATION AND ESTABLISHMENT
The compoents of any agroforestry system are trees/shrubs, crops and/or animals/paktures.

most significant component is the tree/shrub, and the success of any agroforestry practice
depends to a large extend on the tree/shrub woody component, which musteofigimatgood
and reliable source.

Good and reliable sources of planting materials are obtained from trees selected for specific or
multiple products. Currently, KEFRI is the lead institution with good sources of seed from
selected mother trees, seed dsaand seed orchards for both exotics and indigenous. Seedlings
for plantingcan also be obtained from welstablished tree nursesisuch as those of Kenya
Forest Services, KEFRI and Ministry of Agriculture, Livestock and Fisheries.

PROPAGATION
Trees/frubs can be propagated and established in many different ways including (i) the use of
wildings, (ii) seeds, and (iii) cuttinggigure 1)

Leave them in the field
/ and protect them

Transplant them to
desired site

Use of wildings

Sow seed directly
at the desired site Grow seedlings

/ without containers
Use of seeds / ((*Swaziland beds")
\ Raise seedlings Sow seeds directly in
in a nursery the container
Grow seedlings in /

conlainers

Sow seeds in seedbed
and transplant the
Plant directly at the young seedlings into

use of cuttings desired site containers

Grow cuttings in
the nursery

figure 1: Methods of propagation Source: Tengnas, 1994

4.1 Use of wildings
Wildings ae seedlings that have grown naturally from dispersed seeds. Such seedlings are

usually found under mature trees or far from the mother trees if the seeds were dispersed by
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birds, wind, etc. The growth of more tre@sy be promoted bgrotecing young seedihgs that
havecome up naturally. Wildings may also be uprooted and transplanted to desired planting sites
as may be found appropriate. Transplanting is commonly done when the seedlings are about 25
cm in size. Some of the trees that have been propagsiteglwildings aresrevillearobustaand
Cordiaabyssinica

Plate 14: Wildings of Oleleshwa . camphoetus) regenernfrom acharcoal Bufning site

4.2 Use of seeds
Seeds may be sown directly at the desired sites or may bd naia tree nursery.

4.2.1Direct sowing of seeds

Direct seed sowing at the desired site is an important method for species and technologies that
require very many trees or shrubs e.g. live fences or woodlots. It can be done in places where a
species is wll adapted and high potential areas, such as the high potential highlands, the Lake
Victoria Basin and the humid coastal strip.

Advantages
1 A labour saving method. It eliminates the time needed for raising seedlings in a nursery
and planting out the seduljs.

9 Direct sowing increases the number of nitrogen fixing nodules -dixilg trees and
shrubs. Nodule formation afeucaendeucocephaldas been shown to be suppressed in
containerized seedlings, and most nodules can be lost during transplantin as we
during pricking out from the sowing beds.

Disadvantages
Germination rates of seeds can be very low and long due to:

15



Seeds being buried or washed away by rain
Insects and animals feeding on the seeds
Poor viability of the seeds

Sudden changes in wibar conditions

= =4 =4 =4

A lot of expensive seed can be wasted and therefore, direct sowing should only be done if the
seeds are plentiful, inexpensive and germination is known to be good.

Direct sowing is done as follows:

i Seeds should be clean, free of dittl @lisease, unbroken, and from a reliable source.

Plate 15; Remvmg irt and broken pice fomCuppressus’.usitanicased

1 Pretreatmat of some seeds is necessary.
1 Planting of seeds is done at the beginning of the long rains,
- Plant 23 seeds per hole if germination is known to be good.
- Plant 35 seeds per hole if germination is known to be poor
- If more than one seed germinates, the extra seedlings can be transplanted for
gapping elsewhere.

Some species that have been promaydirough direct seed sowing d&eoton megalocarpus
Acaciamearnsij Balanitesaegyptiaca Caesalpiniadecapetala Sesbaniaspp., Leucaenaspp.,
Thevetiaperuviana EriobotryajaponicaandCajanuscajan Generally, seeds should be sown at
a depth aboutvice the seed diameter.

4.2.2 Raising of seedlings in the nursery
An alternative to direct sowing is raising the seedlings in a nursery. Seedlings may be grown
without containers in ASwaziland bedsodoeor i
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sown directly in the container, or sown in a seedbed and the young seedlings later transplanted
into containers.

Nursery raised seedlings have an advantage over direct sowing of seeds due to the initial care
they receive. Their production is more labatensive than direct sowing, but have higher
initial growth rates in the field, especially in marginal lands. Seedlings must be started in the
nursery at least 4 months before out planting (6 months in aridégsaiiands and 9 months to
oneyear in hidp, cold areas). The duration taken in the nursery also depends on the species
growth rate.

The seedlings can be started either bareapm containers:
4.2.2.1Bare root seedlings
Bare root seedlings have higher survival rates in areas with more than 1,200 mm annual rainfall
than they do in marginal lands. Thus, this method is not recommended for ard/gktands.
Also, some speées such a&revillearobustaandAcaciaalbida do no establish well as bare root
seedlings.
Advantages of bare root stock
1 Cost, time, and labour requiredtime nursery is less than that for growing containerized

seedlings.
1 Many seedlings can be transfeal easily in a small space and little weight is involved.
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Disadvantages of bare root stock

1 Nursery location must be in a relatively good site.
1 Roots can be easily damaged during transportation
1 Survival rates are lower than containerized seedlings.

How to raise bare root seedlings
(a) Planting seeds

1 Wet seedbed before planting
1 Use dibble planting sticto prick planting holes
1 Spacing between seeds should be 8 cm.

(b) Removing for planting

Water the seedbed

Cut around each seedling and soil outed.b

NEVER remove seedlings by just pulling them out.

Wrap seedlings and soil in leaves, grass or paper for transporting.

= =4 -4 -9

4.2.2.2Containerized seedlings

This method can be used successfully in all areas and is the best method of establishment for
arid/semi-arid lands and marginal areas.

Advantages of containerized seedlings

High survival rates of seedlings
Seedlings develop welbrmed root systems
Seedlings can be transported to out planting sites long before planting

1
1
1
1 Spread of disease in nursery isieato combat than with bare root seedlings.
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Plate 17: Loading of Eucalyptus sedlings for transport to await rains in desired planting site

Disadvantages of raising of containerized seedlings

1
1

1
il
il

Containers can be difficult to tdn or expensive.

Growth of nitrogerixing nodules on roots of leguminous species can be suppressed by
the containers.

Forest soil can be very difficult and costly to obtain.
They are bulky to transport (i.e. 10 seedlings may weigh 15 kg)
Labourintensiwe in the nursery.

Containers can be milk packets (opened at both ends, washed and dipped in used oil to deter
termites, tied banana leaves, maize husks, tin cans or polythene tubes. The seeds can either be
started in seedbeds and pricked out (transfetceddntainers or directly sown into containers.

The following is an example of how to directly sow seeds into containers

(i)

(if)
(iii)
(iv)

Fill containers with mixture of forest soil and sand

arrange them under a shade in lines

water the soil before planting the seeds

Prick a shallow hole in the soil and plant the seed. Put at least two seeds per
container. If both germinate, one should be transferred to another container
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Plate 18 Prickingof a shallow hole for seed(s) planting

(V) Water the seds daily if there is no rain, gradually decreasing as the time for out
planting nears.

(vi)  Out plantingi always remove the container unless it is made up of leaves, grasses,
etc. or unless its retention is recommended to control termite damages as eadry ar

/ A
A e 2

Plate 19: Watering of seeds when there is no rain
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4.3 Use ofcuttings

Most plants are raised from seelHlowever,vegetative propagation can be an effective way of
raising plants. Vegetative propagation includes the usmitbihgs, grafts, layersuckers and

tissue cultureA cutting is a section of stem that will root when it is placed in the soil. Only
certain species have the ability to reproduce this way, and the method can only be recommended
for a limited number otree speciesAmong these species are: Finger euphoriiaphorbia

tirucalli used as a live hedge in drier areasjthrina abyssinicaGliricidia sepium Morusalba,

Ficus spp., Commiphora spp. avdringa spp.

Advantages of using cuttings

Good for gowing identical trees with desired characteristics

They have faster initial growth rates than seedlings and can start witi lary cutting,
thus escaping grazing damages

1 It can save the cost of buying seeds and the labour of collecting seeds asredicasy)
nursery production costs.

T
1

Disadvantages of using cuttings

1 Cuttings are bulky to transport
1 Not a very welknown practice; care must be taken to do it correctly.

How to establish from cuttings:

0] The mother tree must be healthy and of goodfagestry form. Cuttings are bulky to
transport. Therefore a few trees can be planted and maintainedynteat will be
used primarily for producing cuttings for the farmer.

(i) The cuttings are made from young, healthy branches, usually betw2emlin
diameter.

(i)  The section to be used for the cutting is separated from the main by twearoiged
cuts.

1 The length can be from 20 cm to 200 cm

1 The cutting should contain several nodal points from which branches and roots
will sprout

1 Remove flower buds anddees as they tend to inhibit vegetable sprouting.

(iv)  The cutting is placedrown side up in the soil with at least two nodal points in the
ground.

(V) Cuttings must be started in either watitered (but not watdogged) soil until the
roots sprout, or

(vi)  Cuttings must be started:
(a) in sandy soil or in sand box and then transplanted to the permanent growing site
(b) directly where the trees are desired, if the soil is a bit sandy.
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vii) If cuttings are not planted right away, they should be wrapped, stored in a cptdaly
and planted within a few days time.

FIELD ESTABLISHMENT

Time of planting
Tree seedlings are best planted out at the onset of the long rains. The rains should be well

established, and it is recommended that the soil be moist to a depth of a0leastat the time

of planting. Tree planting is best done on a cloudy day. Since tree planting usually coincides with
peak period for other farm work, as much preparation as possible should be made in advance to
await implementation.

Site preparation

Good and timely land preparation is kdgr plant survival. Where possible, complete deep
ploughing and haowing can be undertaken to improve on water infiltration and reduce the cost
hole digging. Where that is not possibleh@e of 3040 cm deep and eqlyawide should be

dug for each seedlingn this way, the soil is loosened and the rawds establish easily. The
topsoil should be separated from the subsoil, and when the hole is filled up again the topsoil
should be put back first since it is usuallpna fertile The holes can either be dug at the time of
planting or in advance. Digging holes in advance has the advantage that it saves labgur durin
the treeplanting period and if the soil is loosed eaitymay trap and retain more moistutethe

soil at the planting site is poor it can be improved with manure, compost or other organic matter.

Spacing

The spacing to be applied depends on the species and the end use of the product/service
intended. Trees intended for short rotation for firewood, bigsnaasl pulpwood are usually
planted closely ranging from one metoe2 m. Those for posts/polasd peeler logs range from

2 m to 3 m. These can later be thinned to wide espacemeatietofor sawn wood. For fruit trees

the spacing ranges from 4 m to 12lapending on the species and the site conditions.

Care of seedlings

Seedlings shouldideallybe about 30 cm high when they are planted out. Smaller seedlings may
compete less successfully witkeeds. Also, sincéheir stems are not yet very woody, theg

easily damaged during transport. Overgrown seedlings are also easily damaged during handling
and may have lost vigour due to many rpaining operationglue to a toesmall root ratio
compared to the shoot. In order to avoid damaging them, seedimgs @ pots should not be
carried by the shoot but rather by holding the pot.
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Plate 21: Potted seedlings carried by holding frot

If seedlings are raised without containers, care should be taken to retain soil around the roots
whenthe seedlings are planted out.
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How to plant out
The followingshould be observed

After planting, the soikurfacein the potshould be levelith the overall ground level in the
nursery, neither deeper, nor higher up.

If the seedling was grown in a pot, the pot should always be removed. Otherwise the pot may
restrict the growth of the roots eventually strangulating the seedling and severely retiucing
growth.

Plate 22: Removal of the pot before planting

After refilling the hol e, pack the soil fir
there are no pockets of air in the s@¥ater if there is no rairHoweve, heavy rainfall should be
timed to avoid the process of watering individual seedlings

Mulch near the seedling to reduce evaporation of moisture and to suppress weeds.

Application of a small amount of fertilizer or manure will help tree seedlingsti@ geod start.
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Plate23Packi ng of the soil firmly around the seedlingds root ma

Care of seedlingsafter planting
Weeding

Regularly spotveed around the seedling for at least a year after planting. Weeding reduces
competition f@ nutrients and moisture and dramatically enhances growth.

25



Plate 24: Weeding to reduce competition for moisture and nutrients, and enhance growth

Protection
Protection against livestock trampling and browsingmiportant, as is fotection against fire
during the dry season.

@)

Plate 25: Protection against browsing and trampling by livestock and wildlife
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Mulching

Mulching helps retain moisture and suppress weeds, but may aksct &tmites. If termites

attack young trees, an application of ash can help. Leaves of Agadirachtaindica, also act

as termite repellants. If a few valuable seedlings are attacked by scales or aphids, wash them with
a strong solution of detergent@eOmo) and water the tree if the soil is dry.

For those of thosepecieghattend to bend or produce many branches in the early stages, e.g.
Cordiaabyssinicaand Acacia spgdrain up a stake and side prurtedm for better performance.

Watering and water harvesting
Seedlings should be watered soon after planting if there is no rain.

Plate26: watering of newly planted seedlings when there is no rain

Where it is necessary to plant trees in ASAL areas,fauit trees near hses or along streams
or shade trees around homesteadsabrmeeting placeswaterharvesting techniques, if
effectively and correctly applied, can improve seedling performance

Planting in waterlogged areas
In waterlogged areas, such as marshy-lgng areas of fardands only those trees that are

known to tolerate such conditions should be planted. Among such specsshemnissesban
Syzygiumguineenseand EucalyptuscamaldulensisE. globulusand E. microtheca Cut back
competingnaturalvegetationgrowth periodically.In these wetlandgaised mounds can be done
to keep the seedlings above the spermanent water level.
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Pest and disease control

Trees/shrubs also suffer fromrange of invasion and disease infection. To guard against this
there s need for frequent scouting to detect any such problems before spreading out. It is easier
to deal with such problems when spotted on a few trees than in a whole plantation. Once a
problem is detected the causative agent can be taken to the nearest, &§6%d Centre or

KFS for advice on management protocol.

5.0 Tree management practices

The most common tree management practices on farms in¢lagieing Lopping Pollarding
Coppicing andThinning

5.1 Pruning

This is the removal of branches frotine lower part of the tree crown near the stem. Too much
pruning may reduce the growth vigour of some tree species. The best time for pruning is towards
the end of the dry season. The objectives of pruninpartold:

1 To reduce shading of crops growingar the tree

1 To improve the quality of the trunk for poles and timber
1 To harvest branches early for fuel and fodder

1 To concentrate growth on the terminal buds

For instance, the first pruning for Grevillea should be done at a§eyéars.
5.2 Lopping

The difference between lopping and pruning is that branches are not cut from the base, but is
rather haphazard. It is usually carried out

1 To obtain green foliage for fodder.

1 To reduce shading of crops.

5.3 Pollarding

Pollarding efers to cutting off &lthe branches and the crown of a tree leaving a stem of about
2m. Not all tree species can withstand pollarding. It is normally carried out

1 To obtain an early harvest of fuel wood or fodder or for biomass transfer

1 To produce trees that are beyond the leafclivestock hence minimizing the need for
protection from browsing
To reduce shading of crops
To promote the growth of the bole for timber or poles through the regeneration of the tree
crown.

1
1
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Some commonly pollarded species inclugi@anites, Brideliamicrantha, Casuarina, Cordia
abyssinica, Croton, Erythrina abyssinica, Acacia albida, Ficus sycomorus, Grevillea robusta,
Jacaranda mimosefolia, Markhamia lutaadMorus alba

5.4 Coppicing

Is the practice of felling a tree in order to allow it to spr@oppicing is only applied to those

tree species that regenerate after being felled. Some people regard coppicing as a method of
propagation since it substitutes for the task of planting a new tree after a mature one is felled.
Some commonly coppiced spes include Calliandra calothyrsus, Senna siamea, Senna
spectabilis Gmelina arboreaEucalyptusspp, Leucaenapp.andMarkhamia lutea.

Systematic coppicing is applied as the management technique in alley cropping i.e. the stump
sprouts and grows alosigle the crop, while the foliage obtained from the mature tree is recycled
to the soil.

Plate 27: Coppicing of Calliandra calothyrsusfor fodder and mulch production

5.5 Thinning

Trees may be planted in a dense stand to pmstohdight growth and small branches. However,
they must be thinned later on to promote the enlargement of the girth. Thinning is the removal of
some trees to increase the spacing between individual trees. This might involve removing every
second or two duof every three treeslThinning can also be done by removing the poorly
growing treesThinning is generally common in woodlots in order to obtain fitos, fuel wood or
construction poles by way of an early harvest. The other trees can be left to gréwg itvees

for timber.
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